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Pressure  cunes,    (Eigesl)  726 
Piussic  acid,  .\nlidote  for,  (Digest)  615 
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Leschziner,   (Digest)  179 
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Ref.)  614 

motor,  (Digest)    316 
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Norch  Hudson  County,   (Digest,  Ref.)  589 

oidinances  and  regulations,   (Digest)  667 
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and  iron.  Critical  temperature  of,  (Digest, 

Ref.)  486 

and  iron  for  Beld  magnets,  |  Lewis  T.  Rob- 
inson] 416 

Haidening  of,  (Digest,  Ref  )  512 
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"f.ong-distance,"  671 

Mercury.  (Digest,  Ref.)  180,    (Digest)  286 

New  automatic,  2 

Wahlstrem,  to    light       from    a    di>tance, 
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Constable  Building,  379 

Economical  series  street  lighting,  (Di- 
gest, Ref  )  26 

J.  Grant  High,  287 
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Ref  )  697 

sounder,   Bunnell's  new,  489 

statistics  for  1893, (Digest,  Ref.)    27 

statistics  for  1894, (Digest,  Ref.)  209 

statistics  for  Germany, (Digest)  ,539 
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Telegraphy,    Accumulatois    for,   (Digest)  761. 
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appaiatus,  Protection    against  strong  cur- 
rents,(Digest)  350 
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transmitter,  Cottrell.  (Digest,  Ref.)  657 

transmitter.  New,  32 

transmitter,     United      States      Telephone 

Construction  Co..  618 

vs.  trolley   companies,  (Digest,  Ref.)  402 
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tricity on,  (Digest)  761 

wiring.  Interior  block  system  of,  (Digest, 

Ref.)  487 

wire  span.  Longest,  in    Switzerland,  (Di- 
gest) 566 
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(Digest)  566,  567.  729,    (Digest,' Ref.)  149, 

697 
, Thermal  conductivity  of  copper, (Digest,  Ref.) 

669 

stoiage, (Digest.  Ref.)  82 

Thermochemical    carbon  battery, (Digest)  641, 
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Horse-DOwei     requiied     for    car,    (Digest) 

217,   (Digest,  Ref.)  82,   112,  146 
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railway.     (See  also  Railways. ) 

railway,  Paris,    (Digest,  Kef.)  207 

railway,  Waterloo,  (Digest.  Ref.)   146 

-  -  wires  in  Paris,  (Digest,  Kef.)  113,  374 
Underwriters'    regulations      and      inspectois, 
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fire-alaim  system,  (Digest.  Ref.)  617 
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OUR  SERIAL  ARTICLES. 

In  the  present  issue,  the  first  of  a  new  volume,  we  give  at  the 
head  of  the  serial  articles  of  Messrs.  Houston  and  Kennelly.  A.  E. 
Wiener  and  Dr.  Bell,  a  synopsis  of  the  parts  which  have  previously 
appeared.  This  will  enable  a  new  reader  to  intelligently  follow 
the  remainder  of  the  sections,  and,  at  the  same  time,  will  .serve  as  a 
review  that  will  doubtless  be  appreciated  by  those  who  have  read 
the  articles  from  the  beginning. 

BREAKING  THE  RECORD  AGAIN. 

This  is  the  largest  number  of  an  electrical  journal  ever  published. 
The  edition  printed  is  also  the  greatest,  17,250  copies.  How  pre- 
vious large  editions  of  The  Electrical  World  compared  with  this 
as  regards  advertising  will  be  seen  from  these  figures: 
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Pages.  advertisements.  advertising. 
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Surely  the  business  outlook  in  the  electrical  and  kindred  indus- 
tries must  be  promising  to  render  such  an  issue  possible. 

TECHNICAL  SUBJECTS  POPULARLY  TREATED. 

We  print  elsewhere  the  first  five  of  a  series  of  technical  articles  on 
the  practical  or  industrial  side  of  electrical  science,  and  written  so 
as  to  be  easily  understood  by  those  who  have  not  had  the  time  or 
inclination  to  become  versed  in  the  more  special  knowledge  usually 
demanded  when  applying  to  other  sources  of  information  on  the 
same  subjects.  While  the  subjects  are  treated  in  a  popular  manner 
in  one  sense,  they  differ  from  most  articles  of  the  kind  in  being  from 
the  pens  of  technically  competent  writers,  and  are  technically  cor- 
rect in  their  information — which,  it  is  scarcely  necessary  to  state, 
is  too  often  not  true  of  the  usual  popular  article.  While  we  believe 
that  the  series  will  be  particularly  appreciated  by  the  business  man, 
who,  as  a  rule,  has  not  time  to  delve  into  special  treatises  or  to 
follow  consecutively  the  various  developments  as  announced  in  the 
periodical  press,  and  also  by  the  student  and  general  reader,  we 
also  feel  sure  that  they  will  not  be  found  without  interest  by  the 
technical  reader.  The  authors  have  avoided  dwelling  upon  matters 
of  special  or  purely  theoretical  interest,  but  as  the  articles  will 
cover  a  wide  range  of  electrical  applications,  many  of  them  will 
doubtless  touch  upon  subjects  that  some,  though  experts  in  one  of 
the  branches  treated,  have  had  little  or  no  opportunity  to  follow 
closely  if  at  all,  and  who  will  be  interested  in  becoming  acquainted 
with  their  general  outlines.  In  the  present  issue  the  manufacture 
of  the  incandescent  lamps  is  described  by  I^ieut.  M.  K.  Eyre,  every 
stage  of  the  numerous  processes  being  clearly  explained.  Mr.  B.  F. 
Miles,  in  the  same  manner,  treats  of  the  manufacture  of  arc  light 
carbons,  which  is  a  subject  on  which  heretofore  but  little  informa- 
tion has  been  available.  A  typical  central  station  dynamo  is  the 
theme  of  Lieut.  J.  B.  Gaboon's'  article,  and  Mr.  J.  Appleton  gives 
a  most  interesting  account  of  the  manufacture  of  storage  batteries, 
which  is  particularly  apropos  at  a  moment  when  this  industry 
promises  to  assume  much  larger  proportions  than,  owing  to  unfor- 
tunate litigation,  it  has  in  the  past.  The  article  on  the  street  railway 
controller    in    a   short  space     gives   the   information    necessary   to 
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unilerstaud  the  various  systems  of  controlling  apparatus  tbat  are 
now,  or  have  been,  in  use;  the  usual  extremely  complicated  di.i- 
grauis  of  connections  are  omitted,  as  they  ordinarily  tend  merely  to 
create  in  the  mind  of  other  than  street  railway  electricians  the 
impression  that  the  subject  is  a  dilTicult  one  to  understand,  which 
a  reading  of  the  article  will  show  is  far  from  being  correct.  In 
succeeding  issues  will  appear  articles  on  other  practical  applications, 
written  in  pursuance  of  the  plan  followed  in  the  present  ones. 


abstract  it  in  the  usual  manner  without  particular  reference  to  the 
space  occupied,  and  this  is  particularly  true  if  the  aim  is  to  make 
the  digest  of  the  article  a  conscientious  summary  of  the  original. 


IS  THIS  DUE  TO  THE  CHANGE   IN  FORM  ? 

To  print  the  first  issue  of  The  Elhctkical  World  for  1894, 
consisting  of  15,000  copies  of  100  pages,  required  just  200  reams  of 
paper.  The  present  edition  consists  of  17,250  copies  of  128  pages, 
and  no  less  than  274  reams  of  paper,  weighing  a  little  over  9  1-7 
tons,  is  used  for  this  single  number,  an  increase  in  paper  amount- 
ing to  37  per  cent.  The  first  number  of  1894  had  40  pages  of  read- 
ing matter.  Owing  to  the  smaller  type  in  which  the  paper  is  now 
set,  to-day's  40  page  issue  contains  considerably  more  matter  than 
did  the  corresponding  issue  of  last  year.  In  volume  of  advertising 
this  week's  paper  contains  SS  pages,  against  60  a  year  ago,  an  in- 
crease of  32  per  cent;  395  advertisements,  against  320,  an  increase 
of  19  per  cent,  and  3,781  inches,  against  2,541,  an  increase  of  33 
per  cent. 

THE  DIGEST. 

Commencing  with  the  present  number,  the  scope  of  The  ElEC- 
TRiCAi,  WOLDR's  Digest  of  Current  Technical  Electrical  Litera- 
ture will  be  extended  to  include  matter  published  in  American  as 
well  as  in  foreign  journals.  This  was  the  ultimate  intention  when 
the  Digest  department  was  established  two  years  ago,  and  as  many 
readers  have  also  urged  the  change  just  made,  we  have  reason 
to  feel  that  the  notable  increase  of  labor  and  expense  entailed  will 
be  appreciated.  One  of  the  prinicipal  considerations  that  led  to  the 
extension  of  the  Digest  was  the  re<:ognition  of  the  fact  that  hereto- 
fore many  useful  articles  on  electrical  subjects  have  been  unavail- 
able to  the  general  electrical  public  through  appearing  in  periodical 
to  which  they  do  not  have  access.  Among  these  are  the  college 
technical  publications,  which  frequently  contain  the  results  of 
original  experimental  work  of  value.  The  transactions  of  professional 
societies  other  than  electrical  also  occasionally  contain  a  paper  on 
an  electrical  subject,  and  the  same  is  true  of  the  various  general  and 
special  scientific  journals,  the  total  assuming  considerable  propor- 
tions. Owing  to  the  prior  dims  on  our  space  of  original  matter,  of 
which  even  only  a  portion  of  that  submitted  having  intrinsic  value 
can  be  utilized,  it  has  been  impossible  for  us  to  reprint  these  arti- 
cles, or  even  to  abstract  them  in  the  usual  form.  Hereafter  they 
•will  be  treated  by  Mr.  Hering  in  the  Digest  department,  after  the 
system  heretofore  applied  to  foreign  periodical  literature,  and  in  ad- 
dition, there  will  be  a  Digest  of  the  more  important  articles  appearing 
in  American  electric  journals.  It  is  not  intended,  however,  to  make 
these  articles  inclusive  in  character,  but  rather,  following  the 
scheme  of  the  foreign  Digest,  to  briefly  indicate  the  main  points 
brought  out,  the  reader  desirous  of  learning  all  of  the  details  being 
referred  to  the  original.  We  feel  that  this  new  feature  will  greatly 
enhance  the  already  important  character  of  this  department  of  Thk 
ElECTricvi,  WoRl.n.  We  may  add  that  the  amount  of  work  in- 
volved in  preparing  the  weekly  instalments  is  much  greater  than 
might  be  supposed  from  their  extent.  When  it  is  considered  that 
scores  of  journals  have  weekly  to  be  carefully  scanned,  and  articles, 
when  found  worthy  of  notice,  closely  studied  to  he  able  to  give  in 
a  few  words  an  intelligent  idea  of  their  main  points,  it  will  be  seen 
that  the  labor  and  attention  required  is  extremely  arduous;  partic- 
ularly as  manj'  articles  read  over  are  found  to  contain  nothing 
worthy  of  mention.  It  is  an  entirely  different  matter  to  condense  a 
long  or  important  article  into  a  miiiiiijuw  number  of   words  than  to 


THE  PROMISE  OF  THE  NEW  YEAR. 

We  are  not  of  those  who  consider  that  "electricity  is  only  in  its 
infancy,"  but  on  the  contrary  believe  that  it  has  arrived  at  an  age 
of  maturity  and  contains  little  probability  of  the  startling  develop- 
ments which  the  lay  public  thinks  it  may  at  any  time  bring  forth. 
On  the  other  hand,  there  are  promises  of  great  advances  in  several 
directions,  some  of  which  may  even  be  realized  during  the  year 
now  commencing.  Of  these  by  far  the  most  important  is  the  real- 
ization of  "cold  light,"  or  electric  lamps  in  which  a  considerable  por- 
tion, instead  of  perhaps  less  than  one  per  cent.,  as  at  present, of  the 
energy  supplied  will  be  converted  into  luminous,  instead  of  heat, 
rays.  Tesla  and  Pupin  in  this  country.  Lodge  in  England,  and 
Ebert  and  others  in  Germany  have  been  working  in  this  direction, 
and  though  the  results  thus  far  have  been  meagre  from  a  practical 
standpoint,  yet  the  glimpses  given  of  the  possibilities  lead  us  to 
hope  that  they  may  eventually  be  realized.  Thus  far  the  researches 
have  been  largely  gropings  in  the  dark,  but  with  the  rapid  advances 
being  now  made  in  the  knowledge  of  Hertzian  phenomena  we 
may  soon  have  the  principles  developed  from  which  practical 
results  will  follow  as  mere  deductions,  as^when  alter  Faraday  discov- 
ered the  phenomenon  of  induction  every  modern  application  of 
electrodynamics  could  have  been  at  once  predicted  if  the  condi- 
tions of  the  problem  had  been  given.  The  German  school  of  electro- 
chemists  also  seem  to  be  working  along  new  and  promising  lines, 
though  thus  far  the  results  offered  have  had  little  practical  value, 
and  some  of  them,  as.  for  example,  the  recent  hydro-carbon  gas 
battery,  described  in  our  columns,  seem  like  familiar  sights  dis- 
played in  a  new  light  and  described  in  new  scientific  terms.  Going 
from  the  domain  of  pure  science  to  that  of  the  engineer,  we  are  on 
surer  ground,  for  here  it  is  merely  a  question  of  fashioning  the 
material  at  hands  in  accordance  with  the  conditions  which  may 
present  themselves.  The  starting  of  the  Niagara  plant  during  the 
year  will  undoubtedly  give  an  impetus  to  the  utilization  of  other 
water-powers  for  electrical  purposes,  and  the  transmission  of  power. 
The  year  will  also  possibly  mark  a  considerable  advance  in  arc  light 
engineering  through  the  employment  of  larger  and  direct-connected 
units,  and  finally  fix  the  practice  of  the  exclusive  use  of  direct 
connected  machinery  for  all  except  the  smallest  units  in  all  gen- 
erating stations  and  larger  isolated  plants.  We  may  also  expect 
during  the  year  to  sEe  the  commencement  in  all  cities  and  larger 
towns  of  electrical  power  distribution  by  multiphased  currents, 
which  may  also  result  eventually  in  largely  affecting  the  present 
methods  of  electric  light  supply.  Whether  long-distance  electric 
traction  will  make  anj'  advance  is  questionable;  thus  far  the 
propositions  to  this  effect  have  been  purely  speculative  ones,  or 
made  with  a  view  to  obtaining  franchises  really  intended  for  local 
traffic,  and  until  the  subject  is  studied  more  from  an  engineering 
standpoint  than  it  has  been  it  will  be  unsafe  to  hazard  an  opinion. 
Urban  and  shorter  inter-urban  lines,  however,  will  be  enormously 
increased  if  we  are  to  judge  from  the  manj-  hundreds  of  projects 
that  have  been  announced  in  our  news  columns  the  last  several 
months,  and  the  time  does  not  seem  far  distant  when  a  horse  car 
will  be  almost  a  curiosity.  Underground  conduit  traction  schemes 
will  probably  await  the  outcome  of  the  road  to  be  built  in  New 
York;  this,  howes-er,  in  this  light  of  the  success  of  the  similar 
one  at  Budapest,  does  not  seem  doubtful.  Long  distance  telephony 
with  cheap  lines  and  telegraphing  without  wires,  both  await  the 
solution  of  the  scientific  problems  we  have  before  referred  to,  the 
experiments  in  Europe  in  regard  to  the  latter  revealing  no  possi- 
bilities beyond  what  might  have  been  experimeutally^shown  years 
ago  if  it  had  been  thought  worth  the^while. 


I 


January  5,  1895. 


THE    KIvECXRICAL    WORLD. 


S 


Ludwig  Boltzmann. 


BY    M.     1.    I'L  I'lN. 


Few  Contineulal  mathematical  physicists  appeal  so  strongly  to 
the  mode  of  thiuking  of  the  English  student  as  does  Boltzmann. 
His  profundity  reminds  one  of  llelmholtz;  his  suggestiveness  is 
very  much  like  that  of  JIaxwell;  his  mathematical  elegance  re- 
calls the  pleasures  which  the  lover  of  mathematical  physics  derives 
from  the  reading  of  the  classical  writings  of  KirchhotT,  Neumau 
and  Jacoby;  his  clearness  is  that  of  the  English  school  of  mathe- 
matical physics,  the  School  of  Thomson,  Stokes  and  Airy. 

In  Boltzmann  we  have  a  happy  combination  of  the  cold  exact- 
ness of  the  North  and  the  warmth  of  feeling  and  the  vividness  of 
imagination  of  the  South.  German  science  celebrated  most  of  its 
triumphs  in  the  North,  German  poetry  and  German  art  flour- 
ished and  flourish  today  principally  in  the  uiildei  regions  of  the 
genial  South,  on  the  banks  of  the  Danube,  the  Neckar,  and  the 
Rhine. 

It  is  on  the  banks  of  the  Danube  that  one  would  naturally  look 
for  the  home  of  Boltzmann,  and  in  no  other  place  than  that 
most  charming  of  continental  towns, 
Vienna,  the  blessed  Austrian  metropol- 
is. Blessed  indeed,  may  it  well  be 
called,  for  it  was  a  blessing  from 
Heaven  to  be  a  dwelling  place  of 
that  most  nobie  of  European  dynasties, 
the  imperial  house  of  Hapsburg. 
Wiser,  more  generous,  and  more  en- 
thusiastic patrons  than  the  Hapsburg- 
ers  of  art,  literature  and  science  have 
never  been  seen. 

Here  Boltzmann  was  born  in  1844, 
and  here  he  studied  at  the  famous 
University,  where  he  received  his  de- 
gree of  Ph.D.  in  I869.  It  should  be 
mentioned,  however,  that  Boltzmann 
studied  also  at  the  I'niversities  of 
Heidelberg  and  Berlin,  and  that  they 
shaie  with  the  University  of  Vienna  the 
honor  of  having  contributed  to  the 
early  training  of  this  representative 
German  physicist.  In  1869,  when  only 
25  years  of  age,  he  was  appointed 
Professor  of  Mathematical  Physics  at 
the  University  of  Graz,  where  he  re- 
mained till  1873,  when  the  University 
of  Vienna  called  him  to  the  chair  of 
mathematics.  His  friends  in  Graz 
knew  Boltzmann 's  love  for  experi- 
mental physics,  and  they  understood 
full  well  that  an  offer  of  the  chair  in 
experimental  physics  would  bring  him 
back  again  ;  and  so  it  did.  Boltzmann 
returned  to  Graz  in  1876  and  continued 
his  most  productive  work  there  as  Pro- 
fessor of  Experimental  Physics  until 
1889. 

During  am  earlier  part  of  this  period 
Boltzmann  devoted  much  of  his  atten 
tion  to  molecular  physics,  and  as  the 
principal    results    of  his  epochmaking 

investigations  may  be  cited  his  rcsarches  into  the  kinetic  theory  of 
gases  and  the  mechanical  basis  of  the  second  law  of  thermodynamics. 
It  is  interesting  to  mention  in  this  connection  that  whilestill  a  student 
at  the  university,  Boltzmann  felt  a  strong  desire  to  read  the  works  of 
Maxwell,  Thomson,  Stokes,  Airy,  Joule  and  other  English  writers. 
Obtaining  one  day  Maxwell's  essays  on  the  kinetic  theory  of  gases 
the  electromagnetic  theory  of  light,  he  resolved  to  read  them  with 
and  the  aid  of  a  dictionary,  though  he  did  not  understand  a  single 
wordof  English.  A  few  days  of  strenuous  effort  carried  him  through 
these  essays,  and  so  pleased  indeed  was  he  with  his  success  that  he 
repeated  it,  his  rather  unusual  method  of  mastering  the  intricacies  of 
the  English  idiom,  and  found  himself  in  a  very  short  time  perfectly 
at  home  in  the  English  scientific  literature,  though  he  had  never 
heard  a  single  word  of  English  spoken.  This  was,  undoubtedly,  a 
very  fortunate  incident  in  Boltzmann 's  life  for  many  reasons,  as 
will  appear  presently.  One  of  these  reasons  should  be  mentioned 
now.  Without  the  co-operation  of  Boltzmann 's  inimitable  analysis, 
the  kinetic  theory  of  gases,  called  into  existence  by  the  original 
researches  of  Kronig,  Clausins  and  Maxwell,  would  hardly  withstand 
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the  vigorous  assaults  of  recent  scienti6c  thought,  especially  the 
inquiry  into'theVonstitution'of  gases' as  revealed  by  the  constitution 
of  their  spectra.  It  should  also  be  observed  here  that  two  of  Boltz- 
mann's  most  prominent  pupils,  Professors  Arrhenius  and  Nernst, 
have  contributed  much  suggestive  and  valuable  woik  to  physical 
science,  especially  to  the  domain  of  physical  chemistry,  in  their 
vigorous~atlempts  to  extend  the  kinetic  theory  of  gases  to  dilute 
salt  solutions. 

Professor  Boltzmann 's   investigations  in  electricity  can  scarcely  be 
over-estimated.     He  may  be  very  properly  called  the  apostle  of   the 
Earaday-Maxwell  theory  in  Germany.     As  is  well  known,  the  three 
most    striking    predictions    of   this    theory    were:— Electromagnetic 
disturbance    travels  through    dielectrics   as    waves;   the    velocity    of 
propagation  of   these  waves    is    the    same  as  that  of    light;  in    non- 
magnetisable    dielectrics   the   square  of   the    index  of    refraction    is 
equal   to  the  dielectric  constant  in    electromagnetic  measure.     Boltz- 
mann was  the  first  to  test  experimentally  the  validity  of  the  last  of 
Uiese    three    predictions    by  a  caretul    determination  of   the  specific 
inductive  capacity  of   a    large  number   of    dielectrics  whose   indices 
of  refraction  were  known.     (Wiener  Sitzungsberichte,  vol.  66,  1872, 
and  vol.  67,1873).    Soon  afterwards  he 
observed  the  pondero-motive  power  on 
dielectrics  when  in  an  electrostatic  field, 
and  made  use  of   it  for  new    measure- 
ments   of  specific  inductive  capacities 
( Wiener  Sitz.  -Ber. ,  vol.  68 ,  1873 ).     He 
found    that  in    the  case  of   paraffines, 
resinous  substances,  sulphur  and  gases, 
Maxwell's   relation     between    specific 
inductive  capacity  and  index  of  refrac- 
tion   is   fulfilled,    while  for  other   sus- 
tances    it  is    not.   (Wiener    Sitz. -Ber., 
vol.69,  1874;.    He  also  discovered  that 
crystallized     sulphur    has    a    different 
specific  inductive  capacity  in  different 
directions,  in  perfect   accordance   with 
Maxwell's    electromagnetic    theory   of 
light.       He  was  also  the  first   to    point 
out    that    in    luminous    vibrations   the 
direction    of    electrical  displacement  is 
normal,  and  that  of  magnetic  induction 
is  parallel,  to  the  plane  of  polarisation. 
Boltzmann 's   conviction  in   the    cor- 
rectness of  the  Faraday-Maxwell  theory 
of  electromagnetism  grew  stronger  and 
stronger    until     it     became     his    firm 
scientific  faith,  which  he  was  ready  to 
defend   and  to  propagate  with    all   the 
vigor  and  burning  enthusiasm  of  which 
his  strong  nature  is  capable.       Numer- 
ous   are    the     articles     which    he    has 
published  on  this  subject,  most  of  them 
in  II  iidtiininit's  Annaleii.     A  beautiful 
account  of  the  view  which   Boltzmann 
has    formed  of   the  Maxwell   theory  is 
given    in     his     treatise: — Vorlesungen 
iiher  Maxwell's  Theorie  der  Elektrici- 
taet   und   des  Magnetisnms.     I.  Theil: 
Ableitung  der    Grundgleichungen    fiir 
nihende    isotrope     Korper,    1891.     II. 
Theil:    Verhalten    zur    Fernwirkungs- 
Theorie,  1893.     Published  by  Johanu  A.  Earth,  Leipzig.    This  Ueatise 
contains  by  far  the   best,  if  not  the  only   correct,   commentary   and 
true  interpretation  of  Maxwell's  theory  of  electricity.       It  is  written 
in  a  very  elementary  style,  and  can  be  warmly  recommended  to  all 
students  as  an  easy  introduction  into  Maxwell's  treatise. 

Professor  Boltzmann  is  a  young  man  still.  He  has  done  much  for 
which  the  scientific  world  owes  him  a  debt  of  lasting  gratitude. 
Those  who  have  followed  steadily  and  studied  carefully  his  beautiful 
researches  trust  most  confidently  that  under  his  leadership  German 
physical  research  will  progress  as  steadily  as  it  did  under  the  leader- 
ship of  Helmholtz  and  Hertz, 

English  Honors  for  American  Work, 

It  may  interest  Americans  to  know  that  the  only  paper  lead  before 
the  London  Institution  of  Electrical  Engineers  during  the  past  year 
which  was  awarded  the  Institution  premium  was  Mr.  Wilkinson's- 
for  his  paper  on  ' '  Notes  on  Electric  Tramways  in  the  United  States 
and  Canada. " 
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The    Record   of    the   Year. 


The  year  1894,  although  not  characterized  by  remarkable  activity 
in  the  electrical  field,  has  witnessed  a  gradual  but  certain  improve- 
ment in  every  direction.  The  electrical  industries,  like  all  others, 
have  but  slowly  recovered  from  the  effects  of  the  financial  depression 
of  the  preceding  year,  but  that  evil  has  in  many  ways  proved  a  bless- 
ing, and  business  is  established  on  more  firm  and  lasting  founda- 
tions. There  is  every  indication  that  with  the  new  year,  new  life 
and  activity  will  be  developed  in  every  quarter. 

It  is  perhaps  in  the  telephone  field  that  the  greatest  interest  has 
been  manifested.  The  first  month  of  the  year  saw  the  expiration  of 
the  Bell  receiver  patent,  thus  throwing  the  field  open  for  magneto 
instruments  and  leaving  the  Bell  company's  claims  to  the  battery 
transmitter  resting  entirely  on  the  Berliner  patent.  The  result  was 
the  appearance  on  the  market  of  a  large  number  of  magneto  tele- 
phone outfits  and  the  development  of  a  considerable  business  in  the 
manufacture  and  sale  of  instruments  for  interior  and  short  distance 
work.  The  sensation  of  the  year,  however,  was  the  recent  decision 
of  Judge  Carpenter,  at  Boston,  declaring  the  Berliner  patent  to  be 
void,  and  making  public  the  battery  transmitter.  It  is  too  early 
yet  to  establish  the  effect  of  this  decision,  but  as  the  field  is  thrown 
open,  it  is  presumed  that  at  least  outside  of  the  large  cities  consid- 
erable competition  to  the  Bell  interest  will  spring  up. 

The  incandescent  lamp  situation  has  not  attracted  the  attention  it 
did  a  year  ago.  A  few  decisions  were  rendered  in  cases  brought  by 
the  Edison  interests  against  infringing  manufacturers.  On  Nov.  17 
the  Edison  patent  expired  by  limitation  of  the  Canadian  patent, 
but  even  this  important  event  created  little  stir  and  has  resulted  as 
yet  in  no  appreciable  change  in  the  situation. 

The  reversal  of  Judge  Green's  remarkable  decision  in  the  Edison 
feeder  and  main  case  is  another  of  the  important  decisions  handed 
down  in  the  courts  during  the  year. 

The  accumulator  has  occupied  quite  a  prominent  position  in  the 
field  during  the  year.  The  installation  of  an  auxiliary  plant  in  the 
station  of  the  Edison  Electric  Illuminating  Company  of  New  York 
marked  an  important  advance  in  the  use  of  storage  batteries  of 
large  capacity  in  this  country.  After  more  or  less  litigation,  the 
Electric  Storage  Battery  Company,  of  Philadelphia,  acquired  con- 
trol of  all  the  patents  rights  for  the  United  States,  thus  securing  to 
itself  a  monopoly  of  the  sale  of  accumulators.  The  final  settlement 
of  a  legal  battle,  in  which  the  various  companies  have  been  engaged 
for  many  years,  much  to  the  detriment  of  the  industry,  will  un- 
doubtedly lead  to  a  more  general  use  of  storage  batteries. 

Some  important  transmissions  of  power  plants  have  been  in- 
stalled during  the  year,  notably  the  three-phased  stations  at  Con- 
cord, N.  H. ,  Portland,  Ore.,' Taftville,  Conn.,  and  Columbia,  S.  C. 
One  of  the  most  interesting  points  about  these  plants  is  the  adop- 
tion of  the  three-phased  current,  showing  that  multiphased  trans- 
mission is  obtaining  a  strong  foothold  here,  as  well  as  abroad. 
Work  has  been  steadily  progressing  on  the  great  Niagara  Falls 
plant,  the  generators  being  practically  completed  and  a  number  of 
the  turbines  already  in  place. 

The  subject  of  electric  traction  has  received  considerable  atten- 
tion. The  electric  propulsion  and  towing  of  canal  boats  has  been 
widely  discussed  in  New  York,  and  some  experimenla  in  this  direc- 
tion actually  carried  out.  Electric  locomotives  have  also  come 
somewhat  to  the  fore,  and  in  this  country  those  for  the  Baltimore 
tunnel  have  been  practically  completed.  At  the  recent  election  in  New 
York  City  the  proposition  for  an  underground  road,  which  almost 
certainly  means  the  adoption  of  electricity  as  a  motive  power,  was 
approved  by  popular  vote,  and  the  Metropolitan  Traction  Company 
during  the  year  decided  to  construct  on  a  portion  of  its  lines  an  un- 
derground conduit  system,  a  modification  of  that  which  has  been 
in  successful  operation  in  Budapest  for  the  past  few  years. 

The  adoption  of  the  provisional  magnetic  units  by  the  American 
Institute  of  Electrical  Engineers  was  one  of  the  important  incidents 
of  the  year  and  a  step  which  will  prove  of  value  to  both  theoretical 
and  practical  men.  The  legalizing  bj-  Congress  of  the  units  adopted 
at  the  International  Congress  of  Electricians — the  ohm,  volt, 
ampere,  coulomb,  farad,  joule,  watt  and  henry — was  also  very  grat- 
ifying^to  the  advocates  of  a  standard  system  of  electrical  units. 

The  annual  meetings  of  the  various  societies  and  organizations 
have  been  fully  up  to  the  usual  standard.  They  were  led  off  by  the 
convention  of  the  National  Electric  Light  Association  at  Washing- 
ton, in  February,  at  which  the  sensation  was  a  new  system  of  trans- 
formation described  in  the  paper  of  Mr.  C.  F.  Scott.  The  Phila- 
delphia meeting  of  the  American  Institute  of    Electrical   Engineeri 


in  May  proved  to  be  a  most  interesting  and  instructive  one,  and  the 
discussions  were  participated  in  by  an  unusually  large  number  of 
prominent  engineers.  The  annual  jjathering  of  the  American  Associ- 
ation for  the  Advancement  of  Science,  New  York  Street  Railway 
Association,  Northwestern  Electrical  Association  and  the  American 
Street  Railway  Association  were  very  successful. 

The  year  1894  will  also  be  remembered  by  every  member  of  the 
American  Institute  of  Electrical  Engineers  as  that  of  the  successful 
establishment  of  the  Chicago  local  branch.  This  was  an  important 
step  and  will  probably  lead  in  time  to  the  formation  of  other 
branches  in  various  sections  of  the  country,  and  a  consequent 
widening  of  the  field  of  usefulness  of  the  patent  body. 

The  necrology  of  the  year  unfortunately  includes  the  great  name 
of  Helniholtz,  whose  death  is  an  irreparable  loss  to  science.  Heinrich 
Hertz,  that  brilliant  young  experimenter  of  whom  so  much  was 
predicted  and  expected,  has  also  joined  the  great  majority. 
Edmond  Julien,  the  inventor  of  the  type  of  accui'.ulator  which 
bears  his  name,  and  Jablochkoff,  who  devised  the  famous  Jabloch  • 
koff  caudle,  have  also  died  during  the  year. 

In  periodical  literature  the  important  contributions  have  been 
principally  to  alternating  current  theory  and  practice.  The  most 
notable  of  these,  without  doubt,  has  been  the  "Sine  Curve  Contro- 
versy," carried  on  in  the  columns  of  The  Electrical  World  and 
the  London  Electrician,  and  in  which  part  has  been  taken  by  an 
unusual  number  of  European  and  American  electrical  authorities. 
The  discussion  on  the  relative  cost  of  copper  with  different  electrical 
systems  of  distribution.  Prof.  Blondel's  study  of  the  inductance  of 
polyphased  lines,  and  the  researches  of  Kennelly,  Dunbar  and 
Pupin  in  electrical  transmission  by  alternating  currents  with  refer- 
ence to  inductance,  capacity  and  resonance  all  formed  valuable 
additions  to  important  subjects.  The  contributions  of  Bell, 
Steintnetz,  Reber,  Duncan,  Mascart,  Scott,  Arnold,  Ryan  and 
others  have  added  during  the  year  more  to  the  knowledge  of  multi- 
phased  machinery  and  its  theory  than  all  had  previously  been  writ- 
ten. The  study  by  Houston  and  Kennelly  of  the  problems  connected 
with  the  transmission  of  power  from  Niagara,  the  extended  accounts 
in  our  columns  of  the  great  electric  traction  system  of  Philadelphia, 
and  of  the  important  electrical  installations  of  Switzerland,  also 
deserve  notice  among  the  features  of  the  year.  The  work  of  Oswalt 
in  electro-chemistry  and  of  Tesla,  Ebert  and  Pupin  in  the  search 
for  "cold  light,"  give  promise  of  further  developments  in  two  de- 
partments of  electrical  science,  which  seem  to  hold  forth  so  much 
for  the  future.  The  general  acceptance  during  the  year  of  D'Arson- 
val's  views  in  regard  to  the  possibility  of  resuscitation  from  the 
apparent  death  sometimes  following  electric  shocks,  and  the  practi- 
cal rules  for  resuscitation  formulated  by  Dr.  A.  H.  Goelet,  should 
not  be  passed  by  without  notice.  The  discussion  during  the  latter 
part  of  the  year  in  our  columns  on  fly-wheels  and  fly-wheel  acci- 
dents was  exhaustive  in  its  extent,  and  forms  probably  the  most 
important  contribution  ever  made  to  the  literature  relating  to  fly- 
wheels. 

The  accessions  to  English  electrical  book  literature  have  been 
numerous,  and  include  two  works  of  the  highest  character — Hertz' 
"Electric  Waves,"  and  Heaviside's  "Electromagnetic  Theory.  " 
Martin's  "Inventions,  Researches  and  Writings  of  Nikola  Tesla," 
supplied  a  much  needed  account  of  the  work  of  one  whose  fame  has 
become  world-wide,  and  the  "Recollections  of  Werner  Siemens  is 
an  autobiography  that  would  be  creditable  to  a  man  of  letters,  and 
gives  a  valuable  insight  of  the  growth  of  the  great  science  which 
has  given  the  latter  part  of  this  century  the  name  of  "The  Elec- 
trical Age."  Coerper's  "Central  Stations  of  Cologne  and  Amster- 
dam,"  Merrill's  "Reference  Book  for  Electric  Street  Railway 
Engineers,"  and  Foster's  " Central  Station  Book-keeping,"  are 
three  notable  additions  to  the  strictly  technical  side  of  electrical 
engineering,  while  Emmett's  "Alternating  Wiring  and  Distribution," 
Fleming's  and  "Electric  Lamps  and  Electric  Lighting,"  supplied 
two  useful  works  to  the  expository  side.  Other  works  to  be  noted  are 
Lodge's  "The  Work  of  Hertz  and  Some  of  His  Successors,"  Palaz' 
' '  Photometry, ' '  Houston 's  ' '  Electricity  One  Hundred  Years  Ago  and 
To-day,"  and  Parkhurst's  "Dynamo  and  Motor  Building  for  Ama- 
teurs. ' '  New  editions  of  some  standard  works  have  appeared  so 
largely  rewritten  as  to  almost  rank  them  among  the  new  publica- 
tions of  the  year.  Among  these  are  Kapp's  "Electrical  Trans- 
mission of  Power,"  Salomon's  "Electric  Light  Installations, " 
Houston's  "Dictionary  of  Electrical  Words,  Terms  and  Phrases," 
Crocker  and  Wheeler's  "Practical  Management  of  Dynamos  and 
Motors,"  and  Davis'  "Standard  Wiring  Tables." 
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The  Yesterday  and  Tomorrow  of  Technical  Journalism. 

"There  is  nothing  so  truly  dc«d  as  the  newspaper  of  yesterdnv  ;  nothing  so  much 
lo  be  dreaded  (by  competitors  or  churletaus)  as  the  newspaper  of  tomorrow  " 

Hknry  J.  Raymond. 

That  The  Electrical  World,  in  its  third  ilecade,  should  con- 
tinue to  advance  with  rapid  strides,  both  in  subscriptions  and 
advertising,  while  other  periodicals  in  the  same  line,  despite  their  ut- 
most efforts,  keep  slipping  and  sliding  back,  has  not  failed  to  attract 
attention  from  readers,  advertisers  and  contemporary  journals. 

The  explanation  of  this  condition  of  affairs  is  simply  this: 

Thk  Electrical  World  is  the  pioneer  in  its  line.  It  was  pub- 
lished many  years  before  any  of  the  other  and  younger  journals 
made  their  appearance  upon  the  scene.  It  has  always  aimed  to 
secure  the  largest  circulation  possible  in  its  field,  and  spends 
between  525,000  and  $30,000  a  year  in  doing  it,  because  it  believes 
this  to  be  the  only  way  lo  permanently  retain  the  greatest  circula- 
tion and  largest  volume  of  advertising  business. 

In  the  year  1881,  an  employe  in  a  telephone  office,  without  pre- 
vious journalistic  experience,  established  a  paper  to  contest  the 
field  w  ith    The  Electrical  Wokld,  as  he  had  a  perfect  right  to  do. 

In  his  first  issue  he  publicly  expressed  his  acknowledgments  to 
the  proprietor  of  an  established  newspaper  for  "pointers"  in  regard 
to  a  business  of  which  he  confessed  he  knew  but  little. 

Since  then  other  journals  have  come  forward  from  time  to  time, 
under  the  direction  as  a  general  thing  of  men  neither  journalists  nor 
electrical  engineers,  and  most  of  them  presently  found  a  congenial 
corner  in  the  electrical  field  and  proceeded  to  cultivate  it. 

There  were  even  those  who  left  the  World's  employ,  as  was 
their  privilege,  to  link    their  fortunes  with  other  electrical  journals. 

It  is  related  that  some  of  these,  after  gazing  at  the  building  in 
which  for  yeais  they  had  contentedly  worked,  sat  down  on  a  bench 
in  the  City  Hall  Park  and  wept  to  think  that  The  Electrical  World 
should  so  soon  thereafter  go  to  pieces. 

They  believed  themselves  impervious  to  any  ordinary  temptation, 
but  it  was  so  easy  a  matter  in  this  case  for  them  to  do  as  they 
intended  doing;  chance  of  failure  there  was  none,  and  they  had  so 
much  to  gain  that  they  soon  overcame  their  own  scruples. 

While  The  Electrical  World  was  a  good  paper— too  good,  if 
anything — it  was  notoriously  extravagant  in  its  expenditures. 
There  was  no  possible  necessity  for  spending  the  money  it  did  on 
mere  subscriptions— on  which  there  was  a  loss  instead  of  profit. 

"What  would  advertisers  have  to  say  about  that?" 

Oh!  bother  advertisers!  How  many  of  them  know  or  care  what 
circulation  a  paper  has?     "What  fools  these  advertisers  be!" 

Reading  notices,  the  publication  of  his  portrait,  compliment- 
ary mention,  the  offer  of  an  editor's  personal  "influence"  when  he 
may  hear  of  an  order  to  be  placed  that  the  customer  is  in  doubt 
what  to  do  with — these  are  what  appeal  to  the  average  advertiser, 
dear,  good-natured,  never-put-al!-your-eggs-in-one-basket  old   soul. 

What  was  that  remark?  Not  good  technical  journalism?  No, 
perhaps  not;  but  it's  good  business.  Newspapers  are  not  published 
wholly  to  enrich  advertisers.  Two  years  from  to-day  you'll  see 
where  The  Electrical  World  will  be  and  where  our  paper  will  be. 

The  electrical  business  was  new;  few  of  the  men  in  it  were 
acquainted  with  any  of  the  papers,  and  being  busy  and  profits  being 
large,  until  they  got  their  bearings  most  of  them  in  placing  advertis- 
ing considered  it  the  part  of  wisdom  to  treat  all  the  journals  alike. 

From  this  class,  at  that  time,  neither  circulation  nor  returns 
received  any  particular  attention.  "Sometime"  the  question  of 
advertising  would  be  taken  up,  discussed,  settled,  but  not  just  then. 

The  ElECTRIC.\l  World  continued  to  build  up  its  circulation, 
knowing  that  money  invested  in  that  way  would  be  returned  to  it 
with  interest  by  and  by.  Other  papers  thought  that  they  could 
reach  the  goal  by  a  considerably  shorter  route. 

The  financial  depression  brought  a  change  in  the  manner  of 
placed  advertising.  Instead  of  taking  space  in  a  dozen  or  so  differ- 
ent papers  going  to  the  same  readers,  most  of  the  electrical  com- 
panies began  to  inquire  whether  practically  the  same  benefit  might 
not  be  gained  from  one  as  from  a  larger  number  of  journals  reach- 
ing the  same  probable  customers. 

Such  companies  naturally  decided  upon  The  World,  because 
it  reaches  all  connected  with  electricity  and  street  railways 
in  the  United  States  and  Canada  whose  attention  can  be  gained 
through  a  newspaper  advertisement,  while  its  advertising  rates, 
circulation  considered,  are  but  1-5  those  of  the  average  journal  of 
its  class,  and,  owing  to  the  larger  editions  printed,  the  expense  it 
incurs  in  inserting  an  advertisement  is  4  1-2  times  what  the  same 
space  would  cost  on  the  average  otlVer  periodicals  in  the  same  field. 


Not  a  few  of  the  companies  which  concentrated  their  advertising 
in  it:!  columns  also  took  an  iucreased  space  in  the  World. 

It  was,  of  course,  to  he  expected  tliat  the  other  journals  would 
not  like  this,  and  would  say  that  it  was  extremely  reprehens^ible 
and  more  or  less  selfish  on  the  part  of  The  Electrical  World 
not  to  insist  upon  advertisers  giving  to  each  of  the  smaller  papers 
the  same  amount  of  business  they  gave  it,  irrespective  of  age, 
experience,  reputation,  circulation,  or  the  returns  that  would 
probably  come  from  the  investment  in  the  other  papers. 

The  intelligent  reader,  however,  will  see  that  if  advertisers  pur- 
sued such  a  policy  they  would  not  be  encouraging  the  spending  of 
large  amounts  in  securing  subscriptions,  each  of  which  roust  be 
filled  at  a  loss,  or  showing  a  proper  appreciation  of  the  efforts  of  a 
periodical  that  conscientiously  endeavored  to  keep  a  manufacturer's 
name  and  specialties  prominently  before  every  one  who  can  be 
reached  by  such  a  journal. 

Therefore,  although  a  few  papers  may  not  approve  the  change, 
the  electrical  business  and  technical  journalism  are  the  gainers,  and 
the  paper  most  inclined  to  find  fault  is  probably  the  one  least 
likely  to  make  much  effort  in  the  direction  of  better  service. 

No  reform  or  improvement  was  ever  inaugurated  without  oppo- 
sition from  those  affected  by  the  change,  however  beneficial  such 
change  seemed  to  others. 

This  is  but  the  third  decade  of  The  Electrical  World's  exist- 
ence in  which  it  has  been  continuously  under  the  same  manage- 
ment, and  it  is  too  modest  to  claim  to  know  as  much  about  the 
electrical  or  street  railway  business  or  technical  journalism  em  those 
who  have  entered  the  field  later. 

It  and  those  connected  with  it,  however,  are  anxious  to  learn 
and  grateful  for  the  advice  and  suggestions  of  contemporary  jour- 
nals. If  it  does  not  follow  all  the  advice  it  receives  from  them, 
it  hopes  they  will  not  feel  offended. 

The  Electrical  World  regrets  exceedingly  if  any  of  its 
younger  contemporaries  find  it  in  their  way. 

They  have  never  interfered  in  the  slightest  degree  with  its  busi- 
ness; the  effect  of  their  presence  has  been  altogether  in  the  other 
direction,  for  the  larger  their  number  the  more  advertising  and  the 
more  subscribers  have  come  to  it. 

Grateful  for  their  generous  assistance  and  co-operation,  it  asks 
them  to  .suggest  the  manner  in  which  it  will  be  most  agreeable  to 
them  that  it  should  demonstrate  its  appreciation. 

They  can  hardly  ask  it  to  go  out  of  business,  or  even  to  suspend 
publication  in  their  behalf.  If  they  did,  some  one  might  be  flippant 
enough  and  uncharitable  enough  to  remind  them  of  that  famous  defi- 
nition of  the  old  philosopher:  ''A  bore  is  a  man  who  persists  in 
talking   about    himself  when    you  want    to    talk    about  yourself." 

To  be  less  energetic  than  it  is,  less  aggressive,  less  inclined  to 
give  subscribeis  and  advertisers  full  value  and  more  than  value  for 
their  money— then  it  should  cease  to  be  The  Electrical  World. 

Anything  else  it  will  cheerfully  do  for  its  brethren  of  the 
electrical  press,  to  all  of  whom  in  the  meantime  it  extends,  at  this 
holiday  season  ,the  assurances  of  its  most  distinguished  consideration. 

The  Berliner  Telephone  Decision. 

The  following  opinions  on  the  Berliner  Telephone  decision  were 
received  too  late  for  insertion  in  last  week's  issue: 

William  H.  McKinlock,  president  of  the  Gilliland  Telephone 
Company,  Chicago:  "The  Berliner  decision  does  not  affect  us 
diiectly,  as  we  are  operating  upon  decidedly  different  lines,  and 
with  apparatus  that  does  not  interfere  with  the  Bell  Company's 
system  in  the  least.  We  cannot  help  but  feel,  however,  that  the 
decision  will  act  as  a  boomerang  to  the  opposition  companies, 
and  that  it  will  serve  to  unsettle  the  telephone  situation  for 
some  time  to  come.  There  is  something  more  in  the  telephone 
business  than  a  single  patent,  and  however  much  the  Berliner 
patent  seemed  to  have  held  the  key  of  the  situation,  in- 
vestors may  find  that  they  have  only  been  let  into  the  vestibule, 
and  that  it  will  require  experience,  capital  and  time  before  they 
can  be  admitted  to  the  storehouse  within.  While  the  removal  of 
the  patent  in  a  sense  throws  the  field  open,  the  elements  as  men- 
tioned above  will  be  found  to  be  paramount  in  the  successful  em- 
barking in  the  telephone  business,  and  these  the  American  Bell 
Telephone  Company  possesses  almost  a  monopoly  of.  It  is  a  well- 
known  fact  that  the  telephone  business  is  not,  in  a  sense,  a  com- 
mercial business,  inasmuch  as  the  elements  of  competition  do  not 
enter  into  it.  It  is  impossible  for  two  separate  exchanges  to  be 
operated  in  the  same  town  or  city,  and  as  the  Bell  Company  has 
the    field    pretty  thoroughly  covered,  it  will    only  be    necessary  for 
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them  to  reduce  their  rates  to  meet  the  views  of  the  opposition  com- 
panies, and  they  will  be  able  to  hold  a  very  large  share  of  their 
present    business. 

Dr.  D'Unger  of  the  D'Uiiger  Long  Distance  Telephone  Company 
says:  "Whilst  I  consider  it  important  that  this  Berliner  bugaboo  has 
been  laid  low,  telephony  will  not  be  furnished  at  half  the  rates 
now  charged  by  the  Hell  people,  much  less  at  one-quarter. 
Good  telephones— that  is,  reliable  ones— cost  money,  and  it  takes 
money  to  operate  thetu.  As  much  money  as  ever  will  be  needed 
to  construct  the  lines,  this  voidation  of  the  Berliner  patent 
not  reducing  the  price  of  wire,  poles,  conduits  or  labor.  'Hello,' 
girls,  too,  will  come  about  as  high  as  ever.  The  question 
as  to  who  can  now  build  telepehones  should  be  clearly  under- 
stood by  the  people,  for  the  public  is  woefully  ignorant  upon 
this  matter.  There  is  no  patent  now  on  the  Berliner  claims,  it  is 
true,  but  it  would  matter  but  little  if  there  was  one,  for  an  instru- 
ment constructed  according  to  the  specifications  as  laid  down  in  the 
vacated  patent  would  be  about  as  serviceable,  for  telephone  pur- 
poses, as  one  of  our  lake  foghorns.  The  annulment  of  the  Berliner 
patent  does  not,  as  many  suppose,  give  the  use  of  the  miciopbone 
to  everybody.  The  appeal  to  the  U.  S.  Circuit  Court  of  Appeals, 
whilst  cutting  the  Bell  people  off  from  a  trial  before  the  Supreme 
Court  (unless  the  latter  court  itself  orders  up  the  case  for  review) 
will  be  of  no  avail.  The  evidence  against  the  patent  is  so  over- 
whelming that    no  reversal  of    the    decision  will    ever  come. " 

The  First  Year's  Experience  With  the  New  Form. 


It  is  a  year  since  the  change  in  the  form  of  The  ElECTricai, 
World  from  the  larger  to  the  smaller  page,  and  therefore  an 
appropriate  time  to  consider  the  effects  of    so  radical  a  departure. 

So  far  as  the  paper  itself  is  concerned  the  result  has  been  a  con' 
siderable  increase  in  the  cost  of  mechanical  production. 

A  statement  covering  the  first  five  months  of    1894  shows  an  aver- 


to  new  conquests,  so  Ihal  in  years  to  come  wf  may  look  buck  and  note  the 
same  steady  advance  that  lias  characterized  the  period  just  passed.'' 

Let  US  see  how  far  this  hope  has  been  realized  during  the  year. 

The  net  gain  in  circulation  has  assuredly  been  most  gratifying. 

The  first  issue  of  January,  1S94,  consi.ste(".  of  15,000  copies;  the 
first  issue  of  March,  15,500;  May,  16,000;  July,  16,000;  September, 
16,000;  November,  16,000. 

As  to  advertising,  ThB  Electrical  Wokld  once  more  broke  its 
own  high  record  in  its  issue  of  March  3rd,  1894,  in  which  it 
printed  386  different  advertisements,  aggregating  3,215  inches. 
Throughout  the  year  its  advertising  business  continued  to  be 
unusually  large  and  to  increase  in  volume,  although  other  papers 
in  every  line  showed  the  effects  of  the  financial  disturbance. 

The  paper  begins  1895  by  again  smashing  all  records. 

This  issue  consists  of  128  pages  and  17,250  copies,  the  largest 
number  and  the  most  extensive  edition  of  an  electrical  journal  that 
has  ever  been  published  anywhere  since  the  world  began. 

In  advertising,  too,  the  present  number  is  far  in  advance  of 
anything  even  The  Electrical  World  has  before  accomplished 
in  that   direction,  as  will  be  seen  by  the  figures  in  another  column. 

Nowhere  perhaps  is  the  principle  of  co-operation  more  strikingly 
exemplified  than  in  technical  journalism. 

Manufacturers  whose  advertisements  render  it  possible  for  an 
electrical  worker  at  a  cost  of  5  10-13  cents  a  week  to  share  in  all 
the  benefits  accruing  from  an  expenditure  on  the  part  of  The 
Electrical  World  amounting  to  more  than  $100,000  a  year, 
themselves  find  the  amount  paid  for  advertising  in  its  columns  a 
profitable  investment. 

For  example,  to  mail  17,250  circulars,  4  by  S}^  inches  in  size 
(even  if  one  had  a  list  of  purchasers  of  electrical,  steam  engineering 
and  mechanical  supplies  all  ready  and  corrected  up  to  date),  would 
cost  at  the  very  least    $269.55.     The  items    in  detail  are    as  follows: 

To  set  up  the  type,  $2.00;  paper,  $4.50;  press  work,  at  75  cents 
per  1,000,  $12.93;  envelopes    printed,  $34.50;  addressing    envelopes 


Record   for  Three   Years,    Showing   Volume   of    Advertising   in   Four  Leading   Electrical  Journals. 

"Comparison  gives  definiteness  and  clearness  to  the  thought.  We  cannot  understand  anything  well  but  by  comparing  it  with  some- 
thing else.  "  The  following  figures  show  the  advertising  published  in  their  first  issues,  respectively,  for  three  years  by  four  leading  electrical 
journals,  arranged  chronologically  according  to  their  ages. 


1893. 

1894. 

1895. 

Net  changes  since  1893. 

journal. 

Section. 

/ 

Advts. 

Inches. 

Advts. 

Inches. 

Advts. 

Inches. 

Advts. 

Inches. 

The  Electrical  World. 

Eastern. 

Tea  Green. 

330 

1.783 

320 

2,549 

395 

3.781 

increase. 

increase. 

no  change. 

increase  43  p.  c. 

increase  23  p.  c. 

increase  49  p.  c. 

23  p.  c. 

112  p.  c. 

No.  2. 

do. 

Yellow. 

116 

843 

92 

737 

104 

805 

decrease. 

decrease. 

decrease  26  p.  c. 

decrease  13  p.  c. 

increase  13  p.  c. 

increase  9  p.  c. 

10  p.  c. 

5  p.  c. 

••  3. 

do. 

Terra  Cot  ta 

207 

1,255 

145 

855 

145 

789 

decrease. 

decrease  30  p.  c. 

decrease  32  p.  c. 

no  change. 

decrease  8  p.  c. 

30  p.  c. 

37  p.  c. 

•'    4. 

Western. 

Blue. 

122 

1,078 

109 

1,078 

129 

987 

increase. 

decrease. 

decrease  11  p.  c. 

no  change. 

increase  19  p.  c. 

decrease  8  p.  c. 

6p.c. 

8p.  c. 

age  increase  in  this  department  of  33  per  cent,  as  compared  with 
the  corresponding  issues  of  the  preceding  year. 

Leaving  out  of  consideration  all  the  editorial  expenses,  cost  of 
correspondence,  contributed  articles  or  illustrations;  the  expenses  of 
the  business  department — rent,  salaries,  maintenance  of  branch 
oflSces,  correspondence,  etc — also  the  cost  of  setting  up  the  type, 
it  was  found  that  after  the  "forms"  were  on  the  press  the  cost  of 
each  copy  printed  was  7.6-10  cents  in  1894,  as  compared  with  5.7-10 
cents  for  the  corresoonding  issues  of  1893. 

As  under  the  most  favorable  circumstances  the  amount  received 
from  a  subscriber  is  but  5  10-13  cents,  there  is  thus  on  each  sub- 
scription a  direct  loss  of  at  least  21  per  cent,  on  the  actual  cost, 
even  reckoning  only  the  white  paper,  press  work,  binding,  mailing 
and  postage,  and  exclusive  of  all  the  other  by  no  means  inconsider- 
able expenses. 

It  need  hardly  be  pointed  out  that  under  these  conditions  the 
larger  the  subscription  list  the  greater  the  loss  in  this  department. 

On  the  other  hand,  however,  the  more  subscribers  a  paper  has, 
the  more  advertising  it  will  get,  and  in  this  way  the  subscription 
deficit  is  balanced  and  more  than  balanced  by  the  profits  from 
advertising. 

In  the  first  issue  of  1894,  when  the  change  in  form  took  place, 
the  editors  took  occasion  to  review  the  progress  made  by  the  paper 
up  to  that  date.     The  paragraph  ended  with  these  words: 

"We  do  not  take  this  backward  glance  in  the  spirit  of  one  so  satisfied  with 
his  achievements  as  to  feel  contented  to  rest  upon  them.  On  the  contrary,  we 
hope  to  make  the  change  to  a  new  form  a  marking  point  from  which  to  advance 


at  $1.50  per  1,000,  $25.87;  folding,  mailing  and  stamping  circulars 
at  $1   per  1.000,  $17.25;  postage  at  1  cent,  $172.50;  total  $269.55. 

The  Electrical  World's  rate  for  a  quarter  page  advertise- 
ment, 4  by  5>2  inches,  in  the  present  issue,  of  which  17,250  copies 
are  printed,  would  be  but  $14.,  with  a  reduction  from  even  this 
were    the  advertisement    continued  for  more  than  four  insertions. 

Thus  it  will  be  seen  that  even  at  the  single  insertion  rate  to  send 
out  the  same  number  of  circulars  would  cost  the  manufacturer  nine- 
teen times  what  he  has  to  pay  The  Electrical  World. 

While  it  is  pleasant  to  know  that  one  is  thus  of  some  little  service 
to  two  very  worthy  clas-ses  of  the  community,  and  while  there  is 
much  satisfaction  in  being  connected  with  as  a  part  of  the  largest 
and  widest  circulated  journal  of  its  class  in  the  world,  the  reader 
must  not  think  that  these  considerations  alone  would  induce  a 
paper  to  continue  year  after  year  to  pay  out  so  large  sums  of  money 
unless  the  financial  returns  from  advertising  warranted  the  outlay. 

A  technical  journal  is  but  a  commercial  enterprise,  and,  although 
we  would  not  on  the  one  hand  wish  to  deceive  a  confiding  reader 
by  undertaking  to  convince  him  that  The  Electrical  World 
closes  its  eyes  to  the  question  of  material  prosperity,  we  on  the 
other  hand  hope  he  will  give  it  credit  for  sufficient  financial  inde- 
pendence to  refuse  to  insert  advertisements  when  it  feels  it  cannot 
conscientiously  recommend  what  is  advertised.  Fortunately,  how- 
ever, notwithstanding  this  and  notwithstanding  that  its  loss  on  sub- 
scriptions amounts  to  between  $25,000  and  $30,000  a  year,  the  paper 
can  be  published  at  a  profit.  In  this  fact  lies  the  best  assurance 
that  the    outlay  and  the   supervision  of   advertising  will  continue. 


Arc    Light   Carbons. 


^^^^^m^^ 


BY   B.    F.    MILES. 

RC  light  carbons  are  to  the  electric  arc 
lamp  as  the  wick  is  to  the  oil  lamp,  or 
the  burner  to  the  gas  jet.  The  best  arc 
lamp  cannot  send  out  its  piercing  light 
without  a  good  carbon,  while  the  best 
carbon  in  a  poor  lamp  can  only  emit  a 
feeble  glow.  One  often  has  to  bear  the 
odium  due  to  the  faults  of  the  other, 
but  in  both  perfect  combination  are  ne- 
cessary before  the  dark  places  of  the 
earth  can  be  made  bright  as  noonday. 

To  the  casual    obser\-er,  an  arc    light 
carbon  is  a  very    uninteresting    object. 
It    is   usually  a  cylinder,  varying  from 
three-sixteenths  of    an    inch  to  an  inch 
/'  in  diameter,  and  from  sis    to  fourteen 

inches  in  length.  Its  color  is  a  deep  bluish  gray'or  black.  Oftentimes 
they  are  coated  very  thinly  with  copper,  nickel  or  zinc,  which 
completely  changes  their  appearance.  In  most  cities  in  this 
country  the  copper-coated  variety  is  the  one  usually  noticed  in 
street  arc  lights,  while  in  Europe  the  black,  uncoated  variety  is 
almost  wholly  burned. 

These  unpretentious  little  cylinders,  however,  have  a  long  his- 
tory, and  the  process  by  which  they  are  made  is  an  extremely 
interesting  'one.  About  1810  Sir  Humphrey  Davy,  in  his 
researches  in  electricity,  discovered  that  small  cubical  sticks  of  car- 
bon, whose  points  were  separated  from  each  other  about  the  six- 
teenth of  an  inch,  would  emit  a  brilliant  flash  of  light  when  a  cur- 
rent of  electricity  was  passed  through  them.  These  carbons  were 
composed  of  powdered  wood  charcoal,  mixed  with  a  little  syrup  of 
tar,  moulded  into  shape  under  a  pressure  of  about  a  hundred  pounds 
to  the  square  inch,  and  baked  in  a  crucible  in  a  very  hot  fire.  Dur- 
ing the  next  seventy  years  numberless  experiments  were  made  in 
Europe  and  in  this  country  to  produce  carbons  from  a  variety  of 
mixtures.  The  electric  dj'namo  and  arc  lamp,  not  having  been  per- 
fected until  the  closing  years  ot  the  decade,  1870-80,  the  demand 
for  carbon  electrodes  was  very  limited,  their  principal  use  being  in 
scientific  research;  consequently  they  were  only  made  by  hand  in 
two  or  three  Continental  laboratories  on  the  smallest  scale,  and  at 
a  very  high  cost.  In  1876,  the  principal  French  maker  sold  his 
product  at  thirty-five  to  forty  cents  each,  a  price  that  was  practically 
prohibitive. 

With  the  birth  of  the  wonderful  Brush  dynamo  and  arc  lamp,  a 
large  commercial  demand  was  quickly  created,  and  how  to  supply 
carbons  of  high  quality  and  at  a  low  cost  became  a  problem  for  elec- 
tricians, second  only  in  importance  to  the  invention  of  the  arc  lamp. 
The  first  step  in  this  problem  was  to  find  suitable  raw  materials. 
Search  had  been  made  on  both  Continents  with  comparative  failure. 
Of  the  many  sources  of  supply  suggested,  carbon  produced  in  gas 
retorts  seemed  the  most  feasible,  but  the  varj'ing  impurities  and 
refractory  nature  of  this  material  had  made  it  at  best  a  makeshift. 
Till  the  fall  of  1878,  however,  it  was  the  principal  source  of  supply, 
and  carbons  were  still  made  in  rectangular  cubical  form  with  blunt 
ends. 

The  first  American  carbon  manufacturer  and  his  factory  deserves 
a  mention  here.  This  was  David  Thompson,  of  Newark,  N.  J., 
who  died  recently  at  a  good  old  age.  The  writer  remembers  well 
calling  on  him  nearly  six  years  ago,  and  walking  from  his  unpre- 
tentious little  wooden  house  through  his  grape  aibor  to  his  small 
two-story  workshop.  It  was  only  about  twent}-  feet  broad  by 
thirty  feet  long.  A  hand  mortar,  a  rude  brick  oven  and  mixing 
pan,  a  hand  bolting  and  grinding  outfit,  with  a  few  iron  aud  steel 
molds,  comprised  his  entire  "plant.  "  He  still  kept  the  small  rect- 
angular blunt  iron  moulds,  with  which  he  made  the  first  arc  light 
carbons  produced  in  this  country,  and  spoke  sadly  of  the  business 
as  having  far  Qutgrown  bis  little  means. 


Si 

The  present  high  position  of  the  American  carbon  industry  is  due 
to  two  men,  the  celebrated  inventor,  Charles  P.  Brush,  and  Wash- 
ington H.  Lawrence,  one  of  the  founders  with  Mr.  Brush  of  the 
Brush  Electric  Company,  and  now  president  of  the  National  Carbon 
Company,  Cleveland,  Ohio.  While  engaged  in  the  invention  of  his 
arc  dynamo,  Mr.  Brush  had  been  investigating  the  nature  of  carbons 
and  planning  for  their  manufacture.  In  1877,  with  Mr.  Lawrence, 
he  began  a  series  of  experiments  on  petroleum  coke.  After  others 
had  searched  over  two  continents,  it  seems  almost  ridiculous  that 
Mr.  Brush  found  the  desired  supply  of  conmiercial  carbon  in  its  raw- 
state  within  a  mile  of  the  Brush  Electric  Company's  works;  yet 
such  is  the  fact.  The  Standard  Oil  Company  for  years  had  been 
burning  up  the  last  product  of  the  distillation  of  crude  oil,  formed 
at  the  bottom  of  its  parafhne  stills.  Shoveled  from  the  stills  in 
great  lumps  like  the  largest  anthracite  coal,  it  also  resembles  the 
latter  at  a  little  distance  in  its  shiny,  black  appearance.  It  was  this 
refuse  product  that  was  to  help  in  giving  the  world  its  most  brilliant 
light. 

At  first,  Mr.  Brush  was  puzzled  over  some  properties  of  the  new 
material.  While  it  is  pure  carbon,  it  is,  also,  like  the  purest 
anthracite  coal,  a  non-conductor  of  electricitj-  when  in  a  raw  state. 
After  having  heated  the  coke  in  a  little  crucible  held  in  a  forge 
fire,  he  found  the  non-conductor  changed  into  a  conductor,  and  the 
main  result  was  gained.  The  balance  of  the  experiments  were  con- 
ducted principally  to  ascertain  the  grain  best  adapted  for  burning  in 
the  electric  current. 

These  results  attained,  it  was  decided  that  the  best  adhesive 
material  to  bind  the  particles  of  carbon  together  was  coal  tar  pitch. 
This  is  the  practice  to-day,  varied  by  such  other  slight  additions  as 
the  experience  of  manufacturers  have  found  to  be  advisable.  These 
admixtures  are  kept  as  trade  secrets,  and  as  the  carbon,  after  mould- 
ing, is  baked  at  a  very  high  temperature,  it  is  very  difiicult  to  dis- 
cover exactly  what  has  been  used. 

The  first  large  carbon  works  built  still  exist.  It  is  the  plant 
connected  with  the  factory  of  the  Brush  Electric  Company  at  Cleve- 
land. From  this  plant  many  other  factories  have  started.  The 
writer  believes  all  in  this  country  have  adhered  closely  to  the  mate- 
rials which  Mr.  Brush  determined  as  best  for  the  business,  and 
have  followed  closely  the  processes  designed  by  himself  and  Mr. 
Lawrence. 

These  processes  of  manufacture  may  be  summarized  as  follows: 
The  petroleum  coke  is  crushed  and  carried  into  retorts,  heated  to  a 
high  temperature,  where  it  remains  from  ten  to  fifty  hours,  accord- 
ing to  the  result  desired  to  be  produced,  thereby  the  moisture  is 
driven  out  and  the  quality  of  conductivity  imparted.  Next  the  car- 
bon is  carried  to  mills  in  which  it  is  ground  to  a  fine  flour,  next 
bolted  and  carried  to  a  pan  in  which  it  is  to  be  mixed  with  the 
"binding"  material.  All  this  seems  verj'  simple,  but  when  one 
remembers  that  petroleum,  coke  and  diamonds  are  carbon,  and 
that  fine  petroleum  coke  is  nearly  as  hard  as  diamond  dust,  it 
is  seen  that  the  process  requires  exact  machinery  of  great  power, 
and  that  much  care  must  be  exercised  in  each  of  the  subdivisions 
of  the  process.  When  in  this  stage,  the  carbon  has  the  physical 
characteristics  of  the  ordinarj'  wheat  flour  of  commerce,  save  that 
it  is  black. 

In  combining  the  carbon  flour  with  the  pitch,  the  latter  is  first 
broken  up  in  an  ordinary  crusher,  then  transferred  to  mixing 
kettles  or  pans.  The  proportions  of  carbon  flour,  pitch,  and  its 
associate  mixtures  vary  according  to  the  "softness"  or  "hardness" 
of  the  carbon  desired.  These  mixing  kettles  and  pans  are  kept 
warm,  aud  the  entire  mixture  is  constantly  agitated  by  hoes,  or 
other  devices,  from  fifteen  minutes  to  an  hour.  This  heat  causes  the 
particles  of  pitch  to  attach  themselves  to  particles  of  the  carbon 
flour,  and  at  the  completion  of  the  piocess  the  mixture  has  the 
appearance  of  black  pebbles  of  various  sizes  mixed  with  coarse 
black  sand,  .•\fter  this  mixture  has  cooled,  it  is  again  crushed, 
ground  and  bolted  so  that  a  flour  of  uniform  grain  is  produced. 
The  machinery  employed  for  this  purpose  is  somewhat  different 
from  that  used  in  wheat  flour  mills,  but  the  modifications  would 
not  interest  au  uutecliuical  reader. 
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Thus  far  the  process  has  not  been  of  much  interest  to  the  ordinary 
obser\er.  From  now  on  the  work  becomes  quite  interesting.  The 
material  takes  one  of  two  courses,  according  as  it  is  to  be  made  up 
into  "moulded"  or  "forced"  carbons. 

If  the  first,  the  material  is  brought  to  men  working  at  benches, 
who  are  called  moulders.  They  are  provided  with  steel  moulds, 
split  in  half,  grooved  according  to  the  length  and  diameter  of  the 
carbon  cylinders  to  be  made.  The  steel  of  which  these  moulds  is 
composed  is  of  the  finest  quality,  else  it  will  not  retain  its  shape 
under  tlie  tremendous  pressure  employed. 

The  moulder  weighs  the  flour  in  a  scale,  distributes  it  evenly  over 
the  entire  surface  of  the  mould  and  upon  it  places  the  proper  steel 
cap.  The  mould  is  then  very  slowly  heated,  which  causes  the 
particles  of  combined  pitch  and  carbon  flour  to  take  a  form  resem- 
bling thick  paste.  When  the  proper  degree  of  heat  has  been  ob- 
tained, the  mould  is  taken  from  the  furnace  and  placed  under  a 
hydraulic  press,  the  pressures  emploj-ed  varying  between  100  and 
400  tons.  From  the  presses  the  moulds  are  taken  back  to  the 
bench,  the  cover  and  sides  removed  and  the  card  of  carbons  very 
carefully  lifted  off.  When  these  cards  of  carbons  become  cool,  each 
carbon  is  separated  and  the  little  fin  that  has  held  it  to  its  neighbor 
is  scraped  off  each  side,  so  that  the  carbon  is  left  a  perfect  cylinder. 

As  mentioned  above,  the  first  carbons  made  were  rectangular  in 
cross-section  with  blunt  ends.  The  modern  practice  is  to  make  them 
cylindrical,  with  points  more  or  less  like  the  ends  of  a  sharpened 
pencil.  This  change  was  suggested  by  Mr.  Brush  from  his  obser- 
vations'upon  the  shape  which  carbons  acquired  when  burning  in  an 
arc  lamp.  He  noticed  that  carbons  whose  cross-section  is  a  circle 
cast  much  less  shadow  upon  the  surfaces  to  be  illuminated  than 
those  •.•hose  cross  section  is  a  square;  also  that  all  carbons  burning 
in  the  electric  arc  tend  to  shape  themselves  like  pencils,  and  do  not 
form  a  quiet  arc  until  they  have  assumed  that  outline. 

The  former  obser\'ation  could  not  be  made  the  basis  of  a  patent. 
The  latter  combines  points  of  utility,  both  in  cost  of  manufacture  and 


Mould  for  7-16  ixch  C-\rbons. 

in  the  initial  half-hour  of  burning,  and  is  the  subject  matter  of  one 
of  the  Brush,  also  one  of  the  Lawrence,  patents  which  are  still  in 
force. 

The  majority  of  the  carbons  consumed  in  this  country,  being 
burned  in  lamps  fed  by  a  constant  current,  are  made  by  the  moulded 
process,  to  which  they  seem  best  adapted.  In  Europe,  on  the  other 
hand,  the  majority  of  arc  lamps  are  on  constant  potential  or  alter- 
nating currents,  and  require  a  carbon  whose  particles  are  arranged 
differently  from  those  in  the  moulded  process,  and  also  in  many 
instances  a  core  of  less  dense    material  to  insure  steadiness  of  light. 

The  flour  for  carbons  to  be  made  by  this  process  is  treated  some- 
what differently  than  that  of  the  moulded  variety.  It  is  usuallv 
shaped  into  cylindrical  "plugs,"  about  6  in.  in  length  and  from  2 
to  6  in.  in  diameter.  These  are  placed  in  front  of  the  plunger  of  an 
hydraulic  press  of  horizontal  action  and  are  forced  through  its  jaws, 
taking  any  desired  cross-section  from  the  outline  of  the  die  at  the 
mouth.  As  fast  as  the  carbons  leave  the  die  they  are  received 
upon  a  table  and  cut  to  desired  lengths.  Should  the  carbons  be 
"cored,"  a  "core"  or  hollow  about  an  eighth  of  an  inch  in  diame- 
ter is  left  in  the  centre  of  the  carbon  as  it  passes  through  the  die,  by 
the  action  of  a  "tongue."  This  all  can  be  readily  understood  by 
imagining  the  action  of  the  human  tongue  and  breath  when  eject- 
ing a  stream  of  water.  The  water  corresponds  to  the  carbon 
"plug";  the  lips  to  the  die  at  the  mouth  of  the  press;  the  breath 
to  the  press  plunger  forcing  out  the  carbon,  and  the  tongue  tends 
to  produce  a  hollow  or  core  in  the  liquid  stream. 

There  are  various  combinations  for  the  mixture  that  is  used  to  fill 
the  core,  and  the  secret  of  its  composition  is  usually  guarded  by 
manufacturers  with  much  care. 

We  have  now  reached  what  is  called  the  "green  carbon"  stage  of 
the  process.  The  carbons  appear  a  shiny  black  in  color,  are  quite 
heavy,  break  easily,  and,  when  held  by  the  fingers  and  tapped 
together,  give  forth  only  a  dull  sound. 


Both  moulded  and  forced  carbons  are  next  taken  to  the  furnace 
room,  where  the  volatile  matter  contained  in  them  is  driven  off. 
This  is  a  piocess  requiring  great  delicacy  in  handling,  combined 
with  absolute  thoroughness.  If  they  are  baked  too  rapidly,  they 
warp  and  so  are  unfit  for  trimming.  If  they  are  not  baked  suffi- 
ciently, they  are  too  low  in  conductivity  and  give  a  very  poor  light. 

In  the  early  days  of  the  art,  baking  was  accomplished  by  placing 
each  carbon  in  a  mould  or  crucible  and  heating  many  crucibles  in  a 
large  retort.  This  very  expensive  process  was  soon  superseded  by 
baking  in  fire-clay  pots  or  seggars,  many  of  which  can  be  baked 
together  in  a  furnace  resembling  a  pottery  kiln.  This  is  the 
process  followed  by  many  foreign  manufacturers.  In  this  country, 
the  almo.'Jt  universal  practice  is  laj-ing  the  carbons  in  a  large 
rectangular  furnace,  layer  upon  layer,  each  separated,  in  a  bed  of 
sand;  the  entire  mass,  protected  by  a  covering  several  inches  in 
thickness,  over  which  the  heat  plays  until  every  carbon  has  reached 
a  high  temperature.  Just  what  temperature  this  is,  measured  in 
degrees,  has  never  been  accurately  ascertained.  It  is  supposed  to  be 
between  2,000°  and  3,000°  Fahrenheit.  Few  realize  the  time 
required  in  baking  alone.  It  seldom  happens  that  large  furnaces 
are  "turned"  within  two  weeks. 

There  are  several  methods  of  applying  heat,  both  to  calcining 
retorts  and  baking  furnaces.  The  simplest  construction  consists  of 
a  fire-box  in  which  coal  or  natural  gas  is  burned  and  the  heat 
carried  over  the  mass  of  carbons  in  a  single  direction. 

Mr.  Lawrence  has  invented  a  modification  of  the  Siemens-Mar- 
tin reverbratory  process  for  steel  making  which  gives  the  highest 
results.  Bituminous  coal,  rich  in  gaseous  products,  is  converted 
into  fuel  gas.  This  is  conveyed  hot  into  the  furnace  itself  through 
fire-brick  flues,  first  by  one  end,  next  by  the  other,  where,  mixed 
with  air,  it  burns  with  an  intense  flame.  During  the  two  or  three 
daj'S  of  highest  combustion,  the  interior  of  the  furnace  glows  like 
the  face  of  the  sun  at  noon,  but  at  the  same  tim'e  the  heat  is  under 
most  perfect  control. 

From  the  furnace  the  carbons  are  carried  to  the  sorting  tables, 
where,  rolled  on  steel  plates  of  true  face,  the  straight  are  separated 
from  the  crooked.  The  former  are  taken  into  the  plating  room, 
where  they  are  given  a  thin  coating  (usually)  of  copper,  which 
increases  their  conductivity  and  prolongs  their  life.  The  latter  are 
sorted  into  various  grades;  some  are  sold  as  seconds,  others  are  cut 
into  shoit  lengths,  others  are  rejected.  It  is  a  very  interesting 
sight  to  see  the  packing  boys  wrapping  the  carbons  in  paper  for 
shipment.  Few  machines  surpass  their  agile  fingers  in  rapidity 
of  movement,  as  they  roll  single  carbons  into  blocks  of  five,  and 
blocks  of  five  into  packages  of  twenty-five.  The  latter  the)-  place 
closely  together  in  wooden  boxes,  of  a  thousand  capacity,  and 
when  the  nails  of  the  lid  are  driven  down,  the  carbons  are  ready 
to  be  carried  by  rail  or  water  to  any  part  of  the  civilized  world. 

There  remain  two  or  three  points  of  interest  to  students  of  social 
science  and  statisticians. 

At  the  beginning  of  the  modern  carbon  industry  in  1878  nearly 
every  one  of  its  thirty  to  forty  processes  was  accomplished  by 
unaided  hand  labor.  In  sixteen  5'ears  this  condition  has  been  com- 
pletely reversed.  Hand  labor  now  exists  only  in  four  processes,  and 
in  the  coming  year  these  will  be  greatly  assisted  or  accomplished 
wholly  by  labor-saving  de\-ices. 

Such  economies  are  only  possible  where  the  business  is  carried 
along  on  the  largest  scale.  In  such  a  concern  the  responsibilities 
thrown  upon  its  management  are  great.  The  workman  whose  em- 
ployment fails  should  be  provided  for.  This  can  seldom  be  done  in 
these  daj'S  of  fierce  competition,  save  by  increase  in  quantity,  con- 
sequent upon  the  highest  quality.  It  is  greatly  to  the  credit  of  Mr. 
Lawrence  that  this  is  his  invariable  aim,  and  that,  with  his  many 
improvements  in  processes  and  machinery,  he  has  been  able  so  to 
extend  the  operations  of  the  company  of  which  he  is  head  that  it 
has  retained  in  its  service  all  its  worthy  employees. 

Few  industries  exemplify  better  the  tendency  of  our  age  to  con- 
centration. During  the  past  fifteen  years  nearly  seventj'-five  fac- 
tories have  started  in  this  country  and  Europe  to  compete  for  the 
production  of  the  two  hundred  million  carbons  annually  consumed. 
Their  combined  capacity  has  probably  reached  five  to  six  hundred 
millions  per  year.  At  no  time  has  available  active  factory  capacity 
decreased  below  three  hundred  millions  annually.  Over  half  of  these 
factories  have  died  natural  deaths.  Of  the  remaining,  many  have 
amalgamated  with  competitors  to  reduce  costs.  At  present  about 
twenty-five  factories  are  in  operation,  with  a  capacity  of  three 
hundred  and  fifty  to  four  hundred  millions.  Of  these,  over  one-half 
are  unable  to  find  sufiBcient  trade  to  justify  an  output  of  one  per 
cent,  of  the  world's  consumption.  Of  the  remaining  dozen,  less 
than  one-half  produce  nearly  90  per  cent,  of  the  grand  total. 
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The  Incandescent  Lamp. 


HV.    MANNING.    K.    KYRK. 

kO  describe  at  short  notice  for  the  non- 
technical reader  and  in  a  limited 
space  the  nianufactnre  of  incandes- 
cent lamps  is  not  as  simple  a  task 
as  may  a])pear,  and  I  therefore  beg 
the  forbearance  of  the  reader  if  the 
result  proves,  as  I  fear  it  m.iy,  un- 
interesting an<l  incomplete. 
I  The  manufacture  of  incandescent 
himps  consists  in  the  manufacture, 
■manipulation  and  final  asseniljling 
jof  the  five  distinct  parts  which  con- 
stitute a  finished  lamp.  The  total  number  of  operations  necessary 
in  the  construction  of  the  lamp  is  in  the  neighborhood  of  sixty-five. 
It  is  needless  to  add  that  in  the  space  of  this  paper  it  is  not  only 
impossible  to  fully  describe  any  process,  but  many  of  them  can 
only  be  indicated. 

The  five  parts  of  the  lamp  above  referred  to  are,  a,  the   filament;' 

A, the  inside  part;  c,  the  leading-in  wires;  d,  the  bulb,  and  ^,  the  base. 

These    appear    in  h'ig.  1,  and  are  there    indicated  as  a-bc-d-c    in 

the  order  named. 

The  filament,  or  as  it  is  commonly  called,  the  carbon,  is  that  part 


Fig.  1. — Part  op  an  Incandescent  Lamp — 1.  Showing  Steps  in 
Manufacture  of  "Inside  Part." — 2.  Filament. —  3. 
Showing  Steps  in  the  Manufacture  of  Bulb. — 
4.  Base  and  Finished  Lamp. 

of  the  lamp  which  in  offering  a  resistance  to  the  passage  ol  the 
electrical  current  is  thereby  rendered  incandescent,  and  emits  heat, 
which  is  waste,  and  light,  which  is  useful. 

The  history  of  the  development  of  this  insignificant  looking 
thread  is  the  historj-  of  some  of  the  best  years  of  such  men  as 
Gaudoin,  Swan,  Sawyer  and  Edison,  and  a  host  of  others. 

The  first  filaments  used  with  any  success  were  made  of  platinum, 
but  as  this  fused  at  a  temperature  a  trifle  above  white  heat  it  was 
exceedingly  unreliable.  Below  white  heat  it  gave  insufficient  light, 
and  above  this  point  it  soon  melted.  It  was  evident  that  some  sub- 
stance was  required  that  could  stand  considerable  variation  of  tem- 
perature without  danger  of  fusion.  Carbon  possessed  this  qualit)', 
and  various  vegetable  substances,  containing  a  high  percentage 
of  carbon,  were  tried  with  more  or  less  success,  such  as  silk 
threads,  cotton,  jute,  sugar,  paper  and  bamboo.  The  latter  is 
probably  the  best  natural  product  for  the  coistruction  of  a  fila- 
ment, and  when  carbonized  and  treated  properly,  results  in  a  highly 
satisfactorj'  and  efficient  lamp. 

To  obtain  uniformity  of  structure  and  a  homogeneous  product, 
manufacturers  have  experimented  with  liquid  compounds,  eliminat- 
ing air  gaps.  The  mixtures  used  are  numerous,  being  the  combina- 
tion of  some  vegetable  fibre  with  an  acid  or  a  .salt,  as  for  instance, 
the  combination  of  cotton,  wood  pnlp,  or  silk,  with  sulphuric  acid 
or  chloride  of  zinc. 

The  base  and  acid  are  placed  in  a  vessel  and  thoroughly  stirred 
by  means  of  a  rotating  spindle  provided  with  paddles,  until  the 
base  is  thoroughly  mixed.  It  is  next  placed  in  bottles,  the  liquid 
being  about  the'  consistency  of    thick  molasses,  and  forced    out  of 


the  lower  enils  of  the  jars  throngh  small  dies  of  various  sizes,  repre- 
senting the  cro.ss-scction  necessary  to  make  filaments  for  tlie  differ- 
ent candle  powers  and  voltages. 

After  the  squirting  process  the  fibre  is  .solid,  and  after  being  thor- 
oughly washed  and  purified  is  wound  on  drums,  shown  in  Fig.  \(i. 
This  is  the  first  stej)  in  the  operation  of  drying  the  filament.  Only 
one  layer  is  reeled  on  the  drum,  the  drum  as  it  rotates  moving  liori- 
/.ontally,  so  that  the  successive  turns  cannot  fall  one  on  the  other. 
When  removed  from  the  drums  it  is  wouml  in  a  loose  coil  and  the 
two  ends  of  the  coil  measured  with  a  micrometer.  This  measnr- 
ment  serves  to  indicate  the  particular  class  of  the  lamp  the  fibre  is 
destined  for,  an.l  consequently  which  particular  form  of  mandrel  it 
shall  be  shaped  upon. 

.Another  method  of  attaining  the  same  object  consists  in  using 
two  drums,  winding  the  fibre  from  one  drum  to  the  other.  In  this 
case  the  fibre  passes  through  guides,  placed  between  the  drums, 
which  lead  the  fibre  through  an  acid  while  in  transit. 

At  the  lamp  works  of  the  General  Electric  Company  three  forms 
are  used  for  shaping  filaments.  The  oval,  for  all  high  volt  low 
economy  lamps,  the  spiral,  for  high  volt  16  candle-powei  high 
econom)'  lamjis,  and  the  horse-shoe,  or  loop,  for  low  volt  lamps. 
The  low  volt  low  candle-power  lamps  require  too  short  a  filament 
to  admit  of  the  use  of  a  spiral  or  oval. 

The  coil  taken  from  the  drum  is  then  wound  on  the  proper  form, 
sometimes  called  a  mandrel,  to  shape  it  for  the  style  of  lamp  de- 
sired. The  oval  and  spiral  forms  are  shown  in  Fig.  la,  the  opera- 
tor being  shown  in  the  act  of  winding  the  fibre  on  the  oval  form, 
which  consists  of  two  vertical  rods,  the  cross  section  of  one  being 
an  ellipse,  the  other  circular.  The  fibre  is  wound  with  one  complete 
turn  around  the  elliptical  and  half  a  turu  around  the  cylindrical  rod. 

The  next  step  in  the  process  of  manufacture  is  the  carbonization 
of  the  fibre.  A  moderately  complete  description  of  this  process  as, 
carried  out  by  some  manufacturers,  may  be  found  in  Mr.  Gilbert  S. 
Ram's  work,  entitled,  "The  Incandescent  Lamp,  and  its  Manu- 
facture."    Briefly  stated  it  amounts  to  this. 

The  fibre  is  wound  on  carbon  blocks  of  the  desired  shape,  but  in 
order  to  allow  for  the  shrinkage  of  the  fibre,  which  is  very  great, 
the  two  carbon  sections  of  the  form  are  connected  by  means  of 
wooden  sticks.  As  the  process  of  carbonization  proceeds  the  sticks 
shrink  with  the  fibres,  so  that  at  the  end  of  the  process  the  two 
carbon  blocks  are  in  contact. 

These  blocks  are  packed  in  a  carbon  box,  about  ten  in  a  box, 
leaving  enough  space  for  the  blocks  to  move  freely  in  the  shrink- 
ing process.  Between  each  block  is  a  thin  partition  of  carbon, 
which  slides  loosely  in  the  box.  The  carbon  box,  containing  the 
forms,  is  then  placed  in  a  plumbago  crucible,  leaving  some  clear- 
ance all  round,  which  is  filled  up  with  powdered  charcoal. 

The    heat  of    the  furnace    inlo  which    the    crucibles  are  packed. 


Fig.  1  A.— Manufacture  of  the  Filament.— Winding  Fila- 
ment.—2.  Shaping  Oval  Filament.— 3.  Spiral  Form.— 
Coil  of  Filament, 
should  be  very  gradually  raised,  eight  hours  being  about  the  tim« 
required  for  the  first  heat  (about  600  degrees  Centigrade).  About 
five  or  six  hours  more  brings  the  temperature  to  a  bright  red,  and 
an  additional  three  or  four  hours  to  a  white  heat. 

Whatever  the    process,  we  will  suppose  the  fibre    carbonized  and 
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cul  info  proper  lengtlis,  each  length  rcpreseutinj;  a  filament  as  W 
appears  in  the  finished  lamp.  Measurements  are  again  taken  with  a 
micrometer  of  each  individual  filament,  which  are  then  sorted  out 
into  proper  boxes  for  transfer  to  the  treating  room.  If  the  two  ends 
of  the  filament  do  not  measure  alike  the  carbons  are  rejected. 

It  is  to  be  regretted  that  there  is  no  space  for  details,  as  in  a  great 
measure  it  is  the  details  which  wouli  convey  to  the  reader  some  of 
the  real  difficulties  of  lamp  manufacture.  For  instance  in  the  han- 
dling of  the  fibre  the  greatest  care  must  be  taken  to  regulate  the 
shrinkage.  A  filament  squirted  with  a  diameter  of  22  mils, 
may,  after  drying,  be  reduced  to  10  mils,  and  again  after  carboniza- 
tion to  5  mils,  a  total  difference  of  17  mils.  Now  bearing,  in  mind 
that  with    two  finished  filaments  of    the  same    length,  a    difference 


Fig.  2.— Treating  Process. 
in  cross-section  of  1  mil  makes  all  the  difference  between  a  16  c.  p. 
and  a  20  c.  p.  lamp,  some  of  the  trials  and  tribulations  of  manufac- 
turers may  be  understood. 

The  object  of  the  next  process,  treating  the  filament,  :s  briefly  to 
give  it  a  uniform  and  homogeneous  surface.  Up  to  this  point,  no 
matter  what  the  process  adopted  and  in  spite  of  every  care  and  pre- 
caution, the  filament  is  still  in  a  more  or  less  crude  state.  In  all 
the  ea'ly  filaments  the  fibrous  structure  was  porous  and  irregular. 
The  effect  of  this  can  be  readily  conjectured.  Each  filament  consists 
of  an  infinite  number  of  small  fibres,  unsymmetrically  arranged, 
and  the  electrical  current,  finding  no  continuous  path,  is  compelled 
to  jump  from  fibre  to  fibre.  This  forms  a  succession  of  infinitely 
small  electric  sparks,  which  (though  we  may  not  see  them)  tend 
to  disintegrate  the  filament  and  make  a  short  lived  lamp. 

The  use  of  a  liquid  instead  of  a  solid,  the  quality  of  the  mixture, 
and,  in  general,  the  superior  methods  of  manufacture  now  employed, 
render  the  filament  as  it  now  arrives  at  the  treating  stage  more 
uniform,  and  with  its  porosity  and  irregularities  reduced  to  a  mini- 
mum. Nevertheless,  it  would  be  far  from  satisfactory  without  this 
treatment.  Years  ago  filaments  were  manufactured  stamped  out  of 
paper,  carbonized  between  sheets  of  paper  in  moulds,  and  then 
treated  with  a  carbon  gas.  Gasoline  vapor  has  been  very  usually  em- 
ployed, or  any  hydro-carbon  gas. 

The  treating  apparatus  consists  in  brief  of  two  jars  provided  with 
tight  stoppers,  a  galvanometer,  rheostats  and  circuit  breaker. 

Fig.  2  shows  an  operator  holding  in  her  hand  the  stopper  of  one 
of  the  jars,  the  necks  of  which  only  are  visible.  The  two  projec- 
tions on  the  stopper  are  holders  for  the  carbons.  The  carbons  hav- 
ing been  placed  in  the  holders  the  necks  of  the  jars  are  closed  and 
the  circuit  is  made.  The  gas  in  the  jar  deposits  the  liberated  car- 
bon on  the  filaments,  making  a  surface  of  uniform  resistance.  Since 
this  deposit  adds  to  the  surface  of  the  filament,  it  must  add  to  its 
diameter,  causing  a  considerable  reduction  in  the  resistance.  The 
specific  resistance  of  the  deposit  is  also  considerably  less  than  that 
of  the  filament.  It  is  evident  then  that  there  is  a  limit  to  the 
amount  of  treatment  to  which  a  fibre  can  be  subjected,  since  the  fila- 
ment of  the  lamp  must  have  a  given  resistance  for  a  certain  candle- 
power,  voltage  and  efficiency.  In  practice  the  amount  of  treatment 
reduces  the  resistance  considerably.  Knowing  the  resistance  re- 
quired in  the  finished  filament  it  is  only  necessary  to  treat  until  this 
resistance  has  been  attained.  By  the  side  of  the  ammeter  in  Fig.  2 
are  shown  the  mercury  gauges  for  indicating  the  pressure  in  the 
treating  jar.  It  was  long  ago  found  that  to  treat  under  atmospheric 
pressure  did  not  give  satisfactory  results,  the  operation  being  per- 
formed too  quickly,  and  the  deposit  consequently  rough  and  soft; 
a  pump  is  therefore  connected  with  the  jar  to  exhaust  it  When 
tha  gauges  show  suflScient  vacuum  the  carbon    vapor    is  admitted. 


The  deposit  under  these  circumstances  is  mu''h  more  uniform  and 
hard.  The  time  required  to  treat  each  set  of  filaments  is  for  heavy 
carbons  as  much  as  50  to  60  .seconds,  and  less  for  the  lower  candle- 
powers.  In  this  as  in  all  the  other  processes  of  manufacture,  there 
are  numerous  uninteresting  details  requiring  the  greate.it  possible 
care  and  attention.  Were  the  resistance  of  carbon  constant  at  all 
temperatures  the  process  would  be  greatly  simplified.  As  the  tem- 
perature rises,  however,  the  resistance  diminishes,  which  is  con- 
trary to  the  law  followed  by  metals,  who.se  resistance  increases 
with  an  increased  temperature.  Therefore  if  we  are  treating  two 
filaments  to  a  given  resistance,  and  treat  one  at  a  different  tempera- 
ture from  the  other,  the  results  will  not  be  the  same,  though  the 
final  resistances  are.  If  the  two  filaments  are  now  tested  at  the  same 
voltage,  it  will  be  found  that  they  differ  in  candle-power.  This  and 
other  difficulties  that  might  be  x:ited  can  only  be  overcome  by  years 
of  experience,  skilled  labor,  and  the  best  quality  of  apparatus. 

The  user  of  lamps  can  perhaps  now  understand  why,  if  a  number 
of  lamps  are  run  through  the  factory,  say  for  16-c.p.  106  volts,  only 
a  portion  of  these  lamps  can  be  furnished  of  that  particular  voltage, 
the  balance  varying  in  voltage  from  about  100  to  102.  I  have  been 
occasonally  asked  by  central  station  people  why  lamp  manufacturers 
did  not  endeavor  to  have  all  plants  installed  at  three  or  four  volt- 
ages. It  is  evident  that  if  this  plan  were  adopted  a  large  part  of  the 
product  of  the  lamp  factory  would  be  unsalable,  there  being  no 
market  for  lamps  unavoidably  manufactured  of  other  than  the  three 
or  four  voltages  installed.  Of  course  the  immediate  effect  would  be 
increased  cost,  and  the  user  would  have  to  pay  for  the  unsalable 
product. 

The  filament  being  now  completed  and  ready  for  assembling  we 
can  turn  our  attention  to  the  glass  work. 

In  Fig.  1  the  "inside  part"  and  bulb  are  shown  in  various  st  ges 
of  manufacture.  The  inside  part,  b  Fig.  1,  is  first  a  small  cylin- 
drical glass    tube.     Sketch  1,  Fig.  3,  shows   the  process   known   as 


Fig.  3. — Manufacture  of  Inside  Part. — 1.  Flaring. — 2.  Sealing 
in  Wires. — 3.   Clamping. 

"flaring,"  which  consists  of  widening   out  one  end.     In  the  mean- 
time bther  labor  is  busy  getting  the  wires  ready. 

Each  leading-in  wire  is  composed  of  two  metals,  copper  and  plat- 
inum, the  former  metal  being  satisfactory  for  that  part  of  the  wire 
which  does  not  enter  the  vacuum  of  the  lamp,  platinum  being  nec- 
essary for  this  purpose.  Were  the  wire  made  entirely  of  copper  on 
heating  the  junction  of  the  copper  and  glass,  the  difference  of  ex- 
pansion of  the  two  substances  would  cause  the  glass  to  crack,  result- 
ing in  a  leaky  lamp.  Platinum  having  very  nearly  the  same  coeffi- 
cient of  expansion  as  glass  obviates  this  trouble,  and  in  addition 
possesses  the  advantage  of  being  able  to  stand  the  high  tempera- 
ture of  the  blow-pipe.  The  copper  and  platinum  are  joined  by 
fusion;  only  a  short  length  of  the  latter  is  necessary. 
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sketch  2,  Fig.  3.,  shows  the  next  step  ia  the  process  of  assem- 
bling the  parts.  The  two  wires  are  inserted  in  the  "inside  part," 
the  blow-pipe  flame  heating  the  inner  end  of  the  tube,  and  when 
the  glass  is  sufficiently  soft  the  operator,  with  a  pair  of  flat  pincers, 
seals  the  glass  tightly  together  over  the  junction  of  the  copper  and 
platinum.  This  couipletes  the  "inside  part,  "  see  b  Fig,  1.  Care 
must  be  taken  in  this  opeiation  to  prevent  cracking  the  seal,  care- 
lessness in  this  respect  being  a  prolific  source  of  leaky  lamps,  which 
are  readily  detected  in  the  pump  room,  where  lamps  are  exhausted. 
To  prevent  this   as  far  as  possible,  the    glass  is  gradually  cooled    in 


Fic.    4.— Manufacture  of  Bui,b.— Blowing  off  Bulb. — 2.  Tubulat- 
ing.— 3.   Sealing  in. 

an  aniiealer,  shown  in  2,  Fig.  3,  after  being  subjected  to  the  high 
heat  of  the  blow  pipe. 

The  inside  part  is  now  ready  to  receive  the  treated  filament,  the 
joining  of  the  two  together  being  a  comparatively  simple  operation, 
commonly  called  "clamping,"  shown  in  3,  Fig.  3.  The  junction 
of  the  filament  and  the  platinum  wires  may  be  made  by  means  of  a 
carbon  paste,  only  the  two  legs  of  the  filament  being  held  in  position 
until  they  adhere,  or  a  more  difficult  operation  may  be  employed, 
using  a  deposited  clamp.  The  latter  is  made  by  heating  the  junc- 
tion of  the  filament  and  leading-in  wires  in  hydrocarbon  gas,  being 
much  the  same  in  principle  as  the  treating  process.  Other  methods 
have  been  and  still  are  used,  as  for  instance  the  socket  joint,  where  the 
filament  fits  into  a  sleeve  of  carbon,  carbon  paste  being  used  to 
make  the  junction  firm.  In  another  department  the  bulbs  are  being 
prepared  for  the  reception  of  the  inside  part  and  filaments.  As 
bulbs  are  now  very  generally  moulded,  it  will  not  be  necessary  to 
describe  the  operation  of  blowing  the  bulbs.  These  arrive  at  the 
factory  from  the  glass  works  as  shown  in  the  first  sketch,  d.  Fig.  1. 

The  first  btep  in  handling  the  bulb  is  known  as  "tubulating,'' 
which  consists  in  attaching  to  the  large  end  of  the  bulb  a  small 
tube,  through  which  the  lamp  is  later  exhausted. 

This  may  be  accomplished  either  by  heating  the  rounded  end  of 
the  bulb  in  the  blow-pipe,  and  at  once  working  the  small  tube  on 
the  softened  glass,  or  by  first  perforating  the  grounded  end.  In  the 
latter  operation  the  worter  holds  the  bulb  in  one  hand,  and  the 
small  exhaust  tube  in  the  other,  and  after  heating  with  the  blow- 
pipe, works  them  together,  the  tube  fitting  over  the  orifice  pre- 
viously made. 

The  second  operation  is  blowing  off  a  part  of  the  long  neck  to 
make  the  bulb  of  proper  length.  This  process  can  be  seen  in  Fig.  4, 
Sketch  1.  The  bulb  is  laid  on  revolving  rollers,  c,  causing  the  bulb 
to  revolve  while  the  flame  from  the  pipe  heats  the  neck  at  the  point 
where  it  is  to  be  blown  off.  When  sufficiently  hot  the  bulb  is  lifted 
off  the  rollers  and  the  neck  pulled  off  by  hand,  leaving  a  ragged 
edge.  The  operator  then  blows  into  the  exhaust  tube,  and  the 
ragged  edge  is  blown  out,  (presenting  the  same  appearance  as  a 
soap  bubble),  until  so  thin  that  it  can  be  rubbed  off  with  the 
finger,  leaving  a  clean,  well  defined  end,  see  Fig.  1. 


The  bulb  is  now  ready  for  the  inside  part  and  filament,  which  are 
sent  over  from  the  clamp  room,  after  being  carefully  inspected. 
The  process  of  assembling  the  bulb  and  inside  part  iscalled  st'Bling- 
in,  and  can  be  seen  rather  crudely  imlicated  in  3.  Fig.  4.  The  blow- 
pipe flame  is,  as  usual,  the  means  employed.  The  insiile  part,  with 
carbon  clamped  to  it,  is  taken  in  a  holder  and  inserted  in  the  bulb. 
The  two  are  then  placed  in  a  frame  which  is  slung  into  the  flame. 
When  the  glass  is  softened  the  frame  is  swung  clear  of  the  frame 
and  the  holder  inserted  in  the  lower  end  of  the  inside  part,  the 
operator  straitening  the  inside  part  and  filament  until  they  are  in 
their  proper  position,  as  seen  in  the  finished  lamp.  The  bulb  is  then 
again  lowered  into  the  flame  and  kept  rotating.  The  glass  around 
the  neck  of  the  bulb  gradually  softens  until  by  its  own  weight  it 
falls  around  the  flare  of  the  insids  part,  forming  an  air  tight  seal. 
To  prevent  sudden  cooling  the  bulb  is  then  placed  in  an  annealer. 

The  sealing-in  having  been  completed,  the  next  step  is  the  ..ex- 
haustion. This  is  perhaps  the  most  interesting  and  import^t  pro- 
ce.ss  in  the  manufacture.  Too  much  care  cannot  be  devoted  to  it 
for  the  quality  of  the  lamps  depends  on  the  issue  of  this  operation. 
It  is,  of  course  understood  that  a  vacuum  is  necessary  to  preserve 
the  life  of  the  filament,  but  perhaps  every  one  does  not  know  how 
perfect  the  vacuum  must  be;  the  presence  of  only  a  little  air  oxi- 
dizing the  carbon,  burning  the  filament  and  shortening  the 
life  of  the  lamp  It  was  here  that  the  early  lamps  failed 
almost  entirely,  the  vacuum  obtained  by  means  of  a  mechan- 
ical air  pump  being  utterly  insuQicient.  All  the  pumps  now  in  use 
are  mercury  pumps,  generally  Geissler  or  Sprengel  pumps.  The 
process  of  thorough  exhaustion  is  so  expensive  that  many  means 
have  been  tried  to  make  only  a  partial  exhaustion  answer  the  pur- 
pose. Mr.  Gilbert  S.  Ram,  A.  I.  E.  E.,  has  expressed  the  whole 
matter  so  clearly  in  his  work  on  the  manufacture  of  the  incandes- 
cent lamp  that  I  think  it  would  be  interesting  to  the  reader  to  quote 
him. 

"It  has,  at  various  times,  been  proposed  to  fill  the  bulb  with 
nitrogen  gas,  and  then  to  only  partially  exhaust.  In  this  way  a 
residual  atmosphere  of  nitrogen  could  be  left  behind,  which  would 
be  incapable  of  burning  the  filament,  .^nather  advantage  of  this 
method  would  be  that  the  exhaustion,  not  requiring  to  be  carried  to 
a  very  high  state,  could  be  done  very  quickly  with  a  mechanical 
air  pump. 

"There  are,  however,  several  reasons  why  this  method  cannot 
be  successfully  used.  The  combustion  of  the  filament  with  the  oxy- 
gen in  the  case  of  a  residual  atmosphere  of  air  is  not  the  only  ac- 
tion to  be  considered.     In  a  lamp  containing  a  residual    atmosphere 
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of  air,  nitrogen,  or  any  gas,  there  are  convection  currents  set  up  in 
the  gas  within  the  bulb,  which  consequently  becomes  very  hot.  The 
gas  is  heated  by  contact  with  the  white  hot  filament,  and  a  contin- 
ual circulation  is  kept  up  from  the  filament  to  the  bulb,  and  back 
again."     . 

"One  of  the  most  cherished  attributes  of  the  incandescent  lamp 
is  that  it  gives  off  very  little  heat,  and  is  perfectly  safe,  and  can  be 
handled  with  impunity  when  lighted,  and  may  be  placed  wiih  safety 
anywhere,  even  with  very  inflammable  material  in  close  proximity. 
All  these  advantages  are  lost  when  the  vacuum  is  not  perfect.  No 
residual  gas  can  be  allowed  in  the  bulb. ' ' 
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Enough  has  been  said  to  show  the  absolute  necessity  of  a  good 
vacuum,  or  at  least  as  perfect  as  we  can  make  it,  so  we  can  at  once 
proceed  to  the  description  of  the  process  of  exhaustion. 

I-ig.  5  is  a  rough  sketch  of  one  of  Ihe  aisles  in  the  pump  room. 

In  the  sketch,  /",  are  two  large  pipes,  the  upper  one  feeding  the 
mercury  to  the  pumps,  the  lower  one  carrying  it  off  to  the  reservoir. 
The  mercury  is  kept  in  circulation  by  means  of  a  rotatory  screw 
pump,  keeping  the  Sprengel  pumps  fed  as  long  as  there  is  a  demand 
for  the  mercury.  The  lamp,  a,  after  leaving  the  glass-room,  is  rub- 
bered. That  is,  a  small  rubber  cap  is  placed  on  the  end  of  the  small 
exhaust  tube,  which,  when  the  lamp  is  placed  on  the  pump,  fits 
into  the  cup,  e,  forming  an  air-tight  joint.  As  the  process  for  ex- 
haustion  continues  the  internal    pressure    being    removed,   the    ex- 
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ternal  pressure  forces  the  lamp  and  tube  more  and  more  into 
the  cup,  e,  making  a  tighter  joint  where  a  tight  joint  is 
most  necessary.  Below  the  joint  is  a  small  receptacle,  d,  in 
which  is  kept  a  little  phosphoric  anhydride  to  absorb  any 
moisture.  Below  this  again,  is  the  main  tube,  />,  through  which  the 
mercury  and  air  fall.  This  tube  must  be  a  few  inches  longer  than 
an  ordinary  barometer  tube,  30  inches.  The  action  of  the  pump  is 
very  simple.  The  lamp  having  been  placed  on  the  pump,  the  mer- 
cury carried  over  in  the  upper  pipe,  y,  falls  in  a  fine  stream  through 
the  small  tube,  <",  and  connecting  tube,  ^,  and  at  this  point  forces 
air  down  the  long  tube,  b.  The  mercury  in  falling  acts  exactly  as 
though  it  were  a  succession  of  small  pistons,  following  each  other 
rapidly,  aud  each  one  forcing  a  bubble  of  air  down  and  out  through 
the  long  tube,  and  circulating  pipe,  y.  The  consequence  of  this  is 
for  the  first  few  minutes  that  the  lamp  is  on  the  pump,  the  column 
of  mercury  in  the  tube,  b,  is  full  of  falling  bubbles,  aud  as  the  pro- 
cess continues  the  bulbs  get  smaller  and  smaller,  and  fewer  in  num- 
ber, giving  a  very  good  ocular  demonstration  of  the  progress  of  the 
exhaustion.  Verj'  soon  the  tube  will  appear  solid,  that  is,  with  no 
bubbles,  indicating  that  no  more  air  can  be  forced  out  under  the 
existing  circumstances.  The  vacuum  is,  however,  far  from  com- 
plete, there  still  being  a  considerable  quantity  of  air  clinging  to  the 
glass  and  to  the  filament.  In  addition  to  this  the  filament  itself  and 
the  clamps  contain  gases  which  must  be  driven  out  before  the 
vacuum  is  complete.  TJp  to  this  point  no  current  has  been  allowed 
to  traverse  the  filament,  the  lamp  being  consequently  cold. 

Resistances  are  placed  in  series  with  each  lamp,  and  by  means  of 
a  small  plug,  s,  s.  Fig  5,  can  be  thrown  in  or  out,  regulating  the 
amount  of  current  passing  through  the  filament.  The  lamp  is  now 
allowed  to  burn  at  a  dull  red  for  several  minutes.  This  heats  the 
lamp,  and  some  of  the  air  clinging  to  the  glass  is  forced  out  and 
caught  by  the  falling  mercury.  The  column  of  mercury,  which 
had  previously  become  solid,  now  becomes  filled  once  more 
with  bubbles,  though  much  smaller  than  before.  Some  of  the 
gases  are  also  driven  out  of  the  filament  and  clamps.  When 
the  bubbles  have  nearly  ceased  again,  the  lamp  is  flashed,  and  then 
allowed  to  burn,  driving  mote  air  and  gases  out.  This  process  is 
repeated  until  the  lamps  are  all  burning  at  something  above  normal 
candle-power,  and  when  the  mercury  lube  once  more  appears  solid 
and  free  from  bubbles,  the  vacuum  may  be  considered  attained. 

The  next  operation  is  known  as  "sealingoff, "  and  consists  in 
taking  the  lamps  off  the  pumps  without  losing  the  vacuum.  This 
process  is  indicated  in  Fig.  6,  the  dull  flame  being  for  the  purpose 
of  gradually  heating  the  glass  and  the  hot  pointed  flame    doing  the 


work.  The  opeiator  holds  the  blow  pipe  in  the  left  hand,  and  with 
his  right  lifts  the  lamp  off  as  the  glass  melts. 

The  lamp  is  now  ready  for  basing,  though  as  a  rule  this  is  not 
the  next  step  which  it  undergoes.  The  natural  order  would  at  first 
sight  seem  to  be  to  base  the  lamp  and  then  to  test  it,  but  commer- 
cial considerations  render  this  impossible.  Lamps  arc  manufac- 
tured with  so  many  difTeient  bases,  the  Edison,  Thomson-Houston, 
Westinghouse,  Mather,  Hawkeye,  Brush,  Swan,  etc.,  that  it  would 
require  a  stock  of  millions  of  lamps  to  supply  only  a  moderate  de- 
mand at  short  notice.  By  carrying  them  in  "wire  stock,"  however, 
this  difficulty  is  overcome  in  a  great  measure,  the  lamps  being 
based  to  order. 

As  the  method  of  testing,  however,  is  the  same  whether  the  lamp 
is  based  or  unbased  (wire-lamp),  it  will  be  best  to  finish  the  manu- 
facture first  and  describe  the  testing  after. 

Fig.  7  shows  the  various  stages  of  socketing.  1  is  the  frame  con- 
sisting of  a  long  bench,  perforated  with  circular  holes  which  receive 
the  mould,  2.  The  mould  is  made  in  two  sections  to  admit  of  the 
lamp  being  more  easily  removed. 

The  Edison  base  consists  of  two  parts,  the  button  and  the  shell. 
These  having  been  placed  in  the  mould,  the  lamp  is  laid  on  the 
frame  as  shown  in  sketch  4,  Fig.  7.  The  wires  are  so  arranged  that 
one  is  in  contact  with  the  button,  the  other  with  the  outer  shell. 
Plaster  is  then  poured  in  the  mould, filling  the  base.  The  lamps  are 
then  raised  to  a  vertical  position,  and  forced  by  hand  into  the 
plaster,  and  a  small  vertical  hollow  rod  pushed  down  over  the  small 
projection  on  the  end  of  the  bulb.  This  serves  to  keep  it  straight 
and  steady  it  while  the  plaster  hardens.     See  5,  Fig.  7. 

The  lamps  are  then  placed  in  a  drier,  as  damp  plaster  causes  short 
circuiting,  moisture  being  a  fair  conductor. 

The  lamps  are  now  ready  for  the  photometer  test.  A  great  deal 
of  mystery  seems  to  surro'und  this  test  in  the  minds  of  many  people, 
though  it  is  exceedingly  simple  in  principle.  Nevertheless  too  much 
care  cannot  be  taken  with  this  test,  and  it  is  necessary  to  employ 
the  best  of  labor.  Although  I  have  stated  that  \.he priniiple  is  sim- 
ple, I  do  not  by  any  means  wish  to  be  understood  to  imply  that  a 
successful  photometer  test  can  be  made  by  any  one.  On  the  con- 
trary, an  unexperienced  person  would  be  very  apt  to  find  his  read- 
ings differing  by  several  caudles,  when  there  ahould  be,  and  proba- 
bly is,  no  practical  difference. 

The  photometer  is  shown  in  Fig.  8,  and  consists  of  a  long  bar,  to 
the  centre  of  which  is  attached  a  screen,  shown  in  2,  and  is  simply 
a  rectangular  frame,  holding  a  disk  of  paper,  in  the  middle  of  which 
is  a  grease  spot,  A.  On  either  side  of  this  disk  are  fixed  small  mir- 
rors, B,B,  at  an  angle,  so  that  an  observer  looking  at  A  on  edge, 
sees  two  reflections  of  the  grease  spot  in  the  mirrors,  B,B. 


Fig.  7.  Socketing.— 1.    Frame.— 2.   Mould.— 3.    Shell. — +.   Lamps 
Ready  for  Plaster. — 5.   In  Plaster,  Hardening. 

On  top  of  the  photometer  is  the  galvanometer  for  keeping  the 
voltage  constant,  and  on  the  photometer  bench  can  be  seen  the 
ammeter  (under  the  screen,)  and  the  voltmeter,  near  the  lamp  to 
be  tested.  At  the  opposite  end  of  the  photometer  bar  is  shown 
the  standard  lamp. 

In  many  factories  only  a  comparatively  small  percentage  of  the 
total  product  is  tested  on  the  photometer,  the  balance  of  the  lamps 
being  placed  on  racks  with  some  of  those  tested,  and  sorted  out  by 
means  of  the  eye.  This  method  is  however,  unsatisfactory,  though 
it  gives  much  closer  results  than  is  apt  to  be  supposed.  Much  better 
results  can  be  secured  by  testing  each  individual  lamp,  which 
method,  though  expensive,  is  thoroughly  reliable. 
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The  standard  of  candle  power  varies,  and  is  different  in  the  United 
States  and  in  Europe,  and  in  fact  were  the  same  lamp  sent  to  differ- 
ent laboratories  throuj;hout  this  country,  quite  a  variety  of  results 
might  be  expected.  The  orginal  standard,  or  unit  of  light,  may  be 
the  flame  of  a  candle,  or  a  portion  of  the  flame  of  an  Argand  burner. 
In  comparing  stamlards  with  the  original  unit  of  light,  the  Methven 
screen  is  used,  which  allows  only  a  small  portion  of  the  centre  of 
the  flame  to  shine  on  the  grease  spot  of  the  photometer,  this  part  of 
the  flame  remaining  more  nearly  constant. 

In  the  factory,  however,  standard  lamps  of  different  candle-power 
are  manufactured,  and  kept  constantly  checked  up,  new  ones  being 
made  up  from  time  to  time. 

In  order  to  testa  lamp  a  standard  lamp,  say,  of  IC  c.  p.  is  placed  at 
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Fig.  8.— 1.  Photometek.— 2.  Disc  and  Mirrors, 
one  end  of  the  photometer  bar,  the  voltage  of  this  standard  being 
kept  absolutely  constant.  The  lamp  to  be  tested  is  mounted  at  the 
other  end  of  the  photometer,  the  screen  and  mirrors  being  in  the 
middle,  and  equidistant  from  the  lamps.  In  shunt  with  the  lamp  to 
be  tested  is  a  voltmeter,  and  in  series  with  it  an  ammeter,  the 
latter  being  used  only  where  the  efficiency  is  to  be  tested,  or  when 
the  lamp  is  destined  for  series  work. 

One  operator  sits  directly  in  front  of  the  screen,  and  by  moving  a 
slider  changes  a  resistance  in  series  with  the  lamp  to  be  tested.  This 
alters  the  amount  of  current  passing  through  the  lamp,  and  conse- 
quently the  amount  of  light  given  out  by  it.  This  operator,  at  the 
same  time,  is  watching  the  reflections  of  the  grease  spot  in  the  mir- 
rors. As  long  as  the  intensity  of  light  on  the  two  sides  of  the  spot 
is  unequal,  the  reflections  will  be  quite  different  in  appearance,  one 
being  daik,  the  other  light.  When  the  intensity  of  the  lamp  to  be 
tested  is  exactly  equal  to  that  of  the  standard  16-c.  p.  lamp  at  the 
other  end  of  the  photometer,  the  images  of  the  grease  spot  become 
exactly  alike  in  appearance,  and  in  fact  almost  entirely  disappear. 
The  other  operator  reads  the  voltage  as  indicated  by  the  voltmeter, 
and  the  lamp  is  so  marked. 

Care  must  be  taken  that  the  standard  is  mounted  in  its  socket  at 
the  exact  angle  at  which  it  was  originally  standardized,  as  the  in- 
tensity  of  light  varies  with  the  angle  which  the  plane  of  the  filament 
presents  to  the  photometer  bar.  For  the  sake  of  uniformity  all 
lamps  are  tested  with  the  filaments  in  the  same  relative  position  to 
the  photometer,  otherwise  it  would  be  impossible  to  compare  results, 
or  check  the  test. 

This  is  so  important  a  subject,  and  so  many  practical  points  are 
involved  in  it  affecting  the  user  of  lamps,  that  I  regret  more  space 
can  not  be  devoted  to  it,  especially  as  at  the  present  time  m  .ny 
large  consumers  of  lamps  are  fitting  up  photometers,  with  the  idea 
in  view  of  testing  the  product  of  factories.  This  is  undoubtedly  a 
veo'  sensible  plan ;  nevertheless,  there  is  trouble  in  store  for  all  of 
us  until  the  use  of  the  photometer  is  thoroughly  understood. 

At  the  lamp  works  of  the  General  Electric  Company,  every  lamp 
is  tested  on  the  photometer,  and  before  shipment,  an  additional 
test,  known  as  the  rack-test,  is  applied.  This  brieflv  consists  in 
p.acing  the  lamps  in  a  long  horizontal  rack,  and  passing  a  low 
current  through  them,  bringing  them  all  to  a  dull  red.  In  this  posi- 
tion It  is  very  easy  to  pick  out  any  lamps  showing  defective  fila- 
ments, such  as  spotted  carbons.  These  are  weeded  out  and  the 
voltage  raised  until  the  lamps  are  all  burning  at  about  normal 
candle-power.     The  percentage  of    lamps   thus  weeded    out    is  very 


small,  because  after  every  processs  in  the  factory  expert  inspection 
is  made  of  the  product,  making  about  70  inspections  in  all.  Another 
source  of  possible  error  is  at  once  detected  on  the  rack<,  namely, 
mixing  lamps  of  different  candle-powers,  caused  by  errors  in  mak- 
ing. It  seems  rather  a  curious  fact  that  if  two  lamps,  one  of  16- 
c.p.,  the  other  of  20-c.p.,  but  both  of  the  same  efficiency,  were 
placed  side  by  side,  it  would  be  extremely  doubtful  whether  the 
difference  wouhl  be  noticed  by  any  but  the  most  experienced  eye; 
on  the  other  hand  place  two  16-c  p.  lamps  together,  of  different 
efficiencies  and  the  disparity  can  be  readily  detected,  though  they 
are  of  the  same  candle- pofver. 

On  the  rack  test  nearly  all  errors  are  apt  to  be  discovered,  because 
since  the  lamps  are  all  at  the  same  voltage,  any  error  appears  at 
once  at  a  difference  in  efficiency,  e.vcept  in  the  case  of  two  lamps 
of  the  same  efficiency,  same  voltage,  and  different  candle-power. 
This  is  so  improbable  an  error  that  its  occurrence  need  not  be  consid- 
ered. To  explain  what  is  meant,  let  us  suppose  two  filaments,  one 
very  small  and  fine,  giving  ten  candles  of  light,  and  consuming 
3D  watts,  or  3  watts  per  candle,  the  other,  very  large  and  coarse, 
gi\-ing  20  candles,  consuming  200  watts,  or  10  watts  per  candle. 
The  small  filament  would  burn  very  white  and  would  apparently 
be  giving  much  more  light  than  the  coarse  filament,  which  would 
burn  very  dull.  The  surface  ol  the  latter  filament  being  so  much 
greater,  it  is  really  giving  out  twice  as  much  light. 

The  lamps  which  are  not  kept  barreled  up,  are  carried  in  the 
factory  in  racks  each  containing  a  certain  number  of  lamps,  and  are 
of  great  assistance  in  counting.  A  miscount  in  shipment  is  very 
rare. 

The  lamps  have  now  only  to  be  cleaned,  labeled  and  wrapped, 
and  they  are  ready  for  barreling  up. 

It  is  sometimes  disheartening,  after  all  the  care  taken  in  the  man- 
ufacture of  the  lamps,  to  hear  the  complaints  made  by  owners  of 
plants,  which,  in  nine  cases  in  ten  (and  this  is  not  in  the  least  an 
exaggeration)  are  due  to  some  misuse  of  the  lamps.  To  begin  with, 
a  lamp  should  be  fitted  to  a  plant's  pressure,  just  as  much  as  a  shoe 
to  give  satisfaction  should  be  fitted  to  a  man's  foot,  and  after  the 
lamp  is  so  adjusted  to  the  requirements,  the  regulation  should  be 
kept  constant.  In  no  other  way  can  lamps,  no  matter  of  what 
manufacture,  give  satisfaction. 

Good  regulation  means  running  the  plant  within  one  volt  either 
side  of  the  marked  voltage  of  the  lamps.  This  can  be  appreciated 
when  it  is  understood    that  to   run  a  lamp  4  volts    above  its  voltage 


Fig.  9.— L.^mps  in  R.\ck  Re.\dy  for  Barrelling. 
shortens  its  life  to  exactly  one  half;  8  volts   high  reduces  the  life  to 
one  quarter.     In  other  words  a  100  volt    lamp  whose  normal  life    is 
1,000  hours,  if   burned  at  104  volts  will    live  500  hours,  and  if    sub- 
jected to  108  volts  will  only  burn  250  hours. 

I  have  tested  plants  supposed  to  be  running  at  104  volts,  which 
showed  on  test  to  be  leally  120  volts.  Imagine  the  effect  on 
the  lamps!  It  is  not  at  all  an  uncommon  thing  for  plants  to  vary 
the  regulation  10  or  15  volts;  in  fact  the  only  uncommon  thing  in 
the  business  is  to  find  good  regulation,  outside  of  the  very  large 
illuminating  companies,  and  even  there  it  is  by  no  means  perfect. 
It  being  the  season  of  the  year  when  good  resolutions  are  in  order, 
let  us  resolve, 

"TO  KEEP  OUR  REGULATION  PERFECT." 
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Storage    Batteries. 


BY   J.    APPLETON. 

I  HE  principle  on  which  storage  batteries 
are  constructed  is  that  of  the  decomposi- 
tion of  water  by  the  passage  of  an  elec- 
tric current.     For  example: 

If  two  conductors  are  immersed  in 
water  so  that  they  do  not  touch  (see  Fig. 
1),  and  a  current  is  passed,  flowing 
from  one  conductor  through  the  water  to 
the  other  conductor,  the  water  is  decom  - 
posed,  or  split  up  into  its  component 
gases,  oxygen  and  hydrogen,  the  oxygen 
being  given  off  at  the  positive  pole  (marked  +)  or  the  conductor 
which  conveys  the  current  into  the  water,  and  hydrogen  at  the 
other  or  negative  pole  (marked  — ). 

Now,  if  two  lea.l  plates  are  substituted  for  the  foregoing  con- 
ductors, and  a  little  sulphuric  acid  is  added  to  the  water,  a  further 
action  will  be  noticed  on  the  positive  plate.  Where  the  oxygen  is 
given  off,  a  dark  brown  coating  will  be  observed,  and  if  the  cur- 
rent is  allowed  to  pass  for  a  sufficient  length  of  time  to  form  a 
fairly  thick  coating,  it  will  be  found  that  the  lead  plates  them- 
selves will  give  out  a  current  when  the  external  circuit  is  made. 

The  principle  or  theory  of  the  storage  battery  may  be  briefly  de- 
scribed as  follows:  The  passage  of  an  electric  current  through  a 
combination  of  lead  plates  immersed  in  dilute  sulphuric  acid  per- 
forms a  certain  chemical  action,  which  changes  the  condition  of  the 
plates.  In  performing  this  change,  the  current  stores  up  a  certain 
amount  of  energy,  which  becomes  available  again  in  the  form  of 
an  electric  current  when  the  plates  are  connected  through  an  ex- 
ternal circuit,  being  thus  restored  to  practically  their  former  state. 

The  amount  of  electrical  energy  which  can  be  stored  up  in  a 
battery  is  proportional  to  the  amount  of  peroxide  of  lead  formed, 
and  the  larger  the  surface  of  the  lead  exposed  to  the  action  of  the 
current  the    greater  the  amount  of  energy  stored,  as    the    oxidizing 
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operation  of  forming,  and  although  Plants  may  be  considered  the 
first  to  discover  the  practical  storage  battery,  yet  Faure  and  others 
so  modified  and  improved  his  methods  as  to  produce  a  commercial 
battery.  The  early  Faure  storage  batteries  were  composed  of  lead 
plates  to  which  was  applied  a  coating  of  oxide  of  lead,  either  in  a 
dry  or  paste  form,  held  in  contact  with  the  lead  plate  by  an  en- 
velope of  felt,  or  other  suitable  material.  The  difficulty  with  these 
batteries  was  to  keep  the  active  material  in  permanent  connection 
with  the  lead  plates.  The  next  improvement  was  to  make  the  lead 
plates  perforated,or  cellular  in  form, the  apertures  being  filled  up  with 
a  paste  of  oxide  of  lead.  Besides  Faure,  many  others  were  work- 
ing in  this  direction,  the  principal  patents  being  in  the  names  of 
Brush,  Swan,  Sellon-Volckmar,  Julien  and  others.  The  most 
practical  storage  battery  of  this  type  is  constructed  as  follows:  A 
lead  grid  is  cast  in  an  iron  or  steel  mould.  Fig.  4  showing  a 
plan  of  the  grid.   After  being  cleaned  up,  these  grids  are   filled  with 


Fig.  I.— Volt.^ic  Cell. 
action  will  not  readily  penetrate  deeply  into  the   plates.      The    por- 
tion of    the  plates  which  undergoes  this  chemical  action  is  termed 
the    "active  material. " 

The  first  storage  battery  was  made  by  Gustave  Plants,  and 
consisted  of  a  number  of  lead  plates  placed  in  dilute  sul- 
phuric acid,  the  alternate  plates  being  connected  together,  thus 
forming  two  sets,  viz.,  positive  and  negative.  The  plates  were 
kept  from  touching  each  other  by  means  of  insulating  material 
placed  in  between  them.  In  order  to  obtain  a  greater  amount  of 
active  material,  and  consequently  a  greater  capacity  for  storing  up 
energy,  he  found  that  the  surface  of  the  plates  should  be  porous, 
and  to  accomplish  this  he  reversed  the  direction  of  the  current 
every  alternate  charge,  making  the  positive  plate  negative,  and 
vice-versa.  By  contiuuiug  this  for  some  time  the  plates  became 
porous'and  more  readily  took  up  the  chemical  action.  This  treat- 
ment is  called  ' '  forming. ' '  Fig.  2  shows  a  practical  form  of  the 
early  type  of  Plante  battery,  which  was  designed  and  manufactured 
by  The  Elwell  Parker  Company,  of  England.  It  consists  of  .<.heets 
of  2  lb.  lead  about  nine  inches  wide,  perforated  with  small  holes, 
and  rolled  into  cylindrical  form  of  such  size  that  they  St  one 
inside  the  other,  being  separated  at  the  top  and  bottom  by  insu- 
lating pieces.  The  alternate  cylinders  are  connected  by  lead  lugs 
burnt  on  to  them,  thus  forming  the  positive  and  negative  plates. 
The  cylinders,  when  connected  up,  are  placed  in  an  earthenware 
jar,  as  shown  in  Fig.  3,  a  solution  of  dilute  sulphuric  acid  being 
added.  Before  being  charged  with  an  electric  current  the  plates 
are  pickled  in  a  bath  containing  a  mixture  of  nitric  and  sulphuric 
acid  for  24  to  30  hours.  This  makes  the  surface  of  the  lead  plates 
more  easily  acted  on  by  the  current.  Before  attaining  their  full 
capacity  these  plates  must  be  charged  and  reversed  at  least  thirty 
times. 

About  1881,  Faure,  a  Frenchman,  found  that  by  applying  me- 
chanically a  coating  of  oxide  of  lead  to  a  lead  plate  or  con- 
ductor, he  obUined  the  same  or  better  results  without    the    lengthy 


Figs.  2  and  3.— Elwell-Parker  Plates  and  Battery, 
paste.  The  positive  plates  are  filled  with  a  paste  made  of  minium 
or  red  lead,  mixed  to  a  proper  consistency  with  very  dilute  sul- 
phuric acid.  The  paste  is  pressed  into  the  apertures  of  the  gnd 
with  a  trowel,  the  superfluous  material  being  scraped  off  level  with 
the  surface.  The  paste  for  the  negative  plate  is  made  with  litharge 
(a  lower  oxide  of  lead)  instead  of  minium.  The  section  of  the  grid 
is  such  that  the  pellets  of  paste  or  active  material  tend  to  key  them- 
selves firmly  into  the  holes,  thus  preventing  disintegration  of  the 
plate  when  in  work.  When  the  plates  are  dry  after  being  pasted, 
they  are  placed  in  a  tank  containing  dilute  sulphuric  acid,  where 
they  are  partially  formed  with  an  electric  current;  this  process  being 
called  "hardening.  " 

After  hardening,  the  plates  are  removed  from  the  tank  and  as- 
sembled -n  groups  or  sections  in  the  following  manner:  The  luys 
of  all  the  positive  plates  are  connected  together  by  a  lead  strap 
which  is  burned  on,  the  plates  being  spaced  about  one  inch  apart; 
the  negative  plates  are  treated  in  the  same  manner,  and  then  the 
positive  and  negative  sections  are  interieaved  to  form  a  complete 
cell,  the  sections  being  kept-  from  touching  by  strips  of  insulating 
material;  Fig.  5  shows  a  cell  mounted  complete.  There  is  always 
one  more  negative  plate  than  positive,  so  that  each  end  of  a  group 
or  section  terminates  with  a  negative;  this  is  done  because  the 
action  on  the  positive  plates  is  more  severe,  and  it  is  necessary  to 
equalize  this  as  much  as  possible  by  having  a  negative  on  each 
side  of  it.  It  will  be  noticed  that  the  connecting  strips  are  burned 
on  to  the  lugs,  not  soldered;  lead  burning  is  practically  welding  or 
fusing  the  lead  parts  together  by  means  of  a  hydrogen  flame  and 
blow-pipe.  This  is  much    preferable  to  soldering,    the  reason  being 
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Figs.  4  and  5.— Pl.-in  and  Section  of  Lead  Grid. 
that  the  tin  in  the  solder  is  attacked  by  the  chemical  action,  whereas 
a  lead  burnt  joint   contains  no   foreign  metal.     A  hydrogen    flame 
is  essential   in  lead  burning  to  prevent    the    surfaces  10  be  joined 
from  being  oxidized,  and  thus  preventing  fusion. 

The  modifications  and  forms  of  the  pasted  type  of  storage    battery 
are  many,  but  the  same  principle  is    embodied    in    them    all,    the 
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modifications  beiii^;  chiefly  to  overcome  patents  and  cheapen  the 
cost  of  nianufacture. 

Some  good  modifications  of  the  Plante  type  have  been  intro- 
duced, notably,  the  Crompton-Howell  and  Epstein  batteries,  both 
of  which  are  made  in  England. 

The  Crompton-Howell  battery  is  made  in  the  following  manner: 
.\  block  of  lead  is  cast  by  an  ingenious  method,  whereby  it  becomes 
very  porous;  this  is  sawn  up  into  plates  about  8  inches  square,  and 
'4  to  ^s  inch  thick ;  a  lead  lug  is  burnt  on  to  the  edge,  and  the 
plates  are  then  assembled  in  the  usual  manner.  The  porosity  of 
these  plates  enables  the  fonniug  to  be  done  in  a  much  shorter  time 
than  with  the  plain  lead  plates,  and  enables  them  to  give  a  much 
greater  capacity. 


Figs.  6  and  7. — Plan  and  Section  of  Epstein  Plate. 

The  Epstein  plates  are  cast  as  shown  in  Figs.  6  and  7,  the  idea 
being  to  present  as  much  surface  as  possible  to  the  chemical  action ; 
before  being  formed  with  an  electric  current  they  are  pickled  in  a 
boiling  solution  of  nitric  acid  and  water. 

The  Tudor  storage  battery,  which  is  very  largely  used  in  Ger- 
many, is  a  modification  of  both  the  Plants  and  Faure  types. 

The  lead  plates  are  cast  with  fine  corrugations,  or  projecting  ribs 
on  the  surface  (somewhat  like  the  Epstein  plates,  but  with  thinner 
ribs);  these  are  filled  up  flush  with  a  paste  of  oxide  of  lead,  which 
eventually  becomes  loosened  and  falls  off,  the  capacity  being  then 
obtained  from  the  active  material  on  the  plates  themselves.  The 
object  of  using  the  paste  is  to  give  capacity  immediately  the  cells 
are  put  in  use. 

The  latest  form  of  this  battery  consists  of  several  small  plates  about 
six  inches  square,  made  as  described,  and  then  mounted  up  in  a  lead 


Fig.  8  . — Tudor  Plate. 
frame  containing  openings  for  six  or  more  of  these  plates,  which 
are  attached  by  one  lug  at  the  top,  thus  allowing  perfect  freedom 
to  expand  and  contract.  These  large  compound  plates,  as  they  may 
be  called  (see  Fig.  8),  aie  assembled  and  mounted  as  before  de- 
scribed. 

The  latest,  and  from  all  accounts  the  most  successful,  type  ol 
storage  battery  yet  introduced,  is  the  chloride  accumulator,  in 
which  the  basis  of  the  material  that  eventually  becomes  active  is 
chloride  of  lead,  this  being  found  far  more  satisfactory  than  the 
oxides.  The  chloride  of  lead  is  mixed  with  a  certain  proportion  of 
chloride  of  zinc,  and  then  melted  in  furnaces;  when  brought  to 
the  proper  temperature  the  molten  metal  is  poured  into  moulds, 
in  which  are  cast  the  pastelles,  which,  after  further  treatment,  become 
the  active  material  in  the  plates. 

These  pastelles  are  placed  in  another  mould  called  the  framing 
mould,  and  a  frame  of  alloy  (lead  and  antimony,  the    antimony   be- 


ing added  to  harden  it,  )  is  cast  around  them  under  great  pressure. 
This  method  of  casting  under  pressure  is  an  extremely  ingenious  and 
valuable  process,  and  entirely  removes  many  of  the  defects  iii- 
hcreiit  in  other  types  of  batteries. 

After  casting  the  plates  in  this  manner  they  go  through  a  chemi- 
cal MCtion  for  reducing  the  chloride  of  lead.  This  is  accomplishcil 
by  placing  the  plates  in  connection  with  a  plate  of  zinc  in  a  balli 
nf  chloride  of  /.inc.  This  takes  out  all  the  chlorine,  leaving  the 
pastelles  in  ihe  fonii  of  crystalline  leail,  the  molecular  ronstitntion 
of  which  is  eminently  suited  for  storage  battery  plates,  being  very 
porous,  but  yet  of  great  mechanical  strength. 

After  being  reduced  in  this  inauiicr  the  plates  are  washed  and 
then  put  in  tanks  of  dilute  sulphuric  acid  to  form    in^  the    ordinary 
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way,  the  crystalline  lead  being  peroxidi/ed  in  the  positive  plates; 
the  negative  plates  do  not  require  further  treatment  after  the  reduc- 
ing process.  Figs.  9  and  10  show  one  of  these  plates  and  a  com- 
plete cell. 

Other  metals  besides  lead  have  been  tried  foi  storage  batteries,  but 
with  only  partial  success;  oxide  of  copper  and  zinc  are  used  in 
one  type,  but  so  far  the  battery  has  not  attained  the  same  commer- 
cial success  ar.  the  lead  batteries. 

The  solution  or  electrolyte  used  in  lead  storage  batteries  is  dilute 
sulphuric  acid,  the  specific  gravity  varying  from  1.2  to  1.3  in  the 
various  types. 

During  discharge  the  specific  gravity  decreases,  and  arises  again 
during  the  charge;  by  this  means  a  fairly  accurate  indication  of  the 
amount  of  energy  contained  in  a  battery  can  be  obtained. 

The  jars  or  boxes  in  which  the  plates  and  electrolyte    are    placed 
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Fig.  10— Chloride  Cell  Complete. 

are  usually  glass,  hard  rubber,  or  wood    lined  with  lead,    according 
to  the  purpose  for  which  the  battery  is  used. 

This  subject,  the  manufacture  of  storage  batteries,  can  only  be 
treated  fully  in  a  long  series  of  articles,  and  our  present  aim  has 
only  been  to  give  a  general  idea  of  the  methods  employed,  whereby 
readers  may  become  better  acquainted  with  this  branch  of  elec- 
trical engineering  which  is  daily  becoming  more  valuable  and 
indispensable  to  the  trade. 
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A  Central  Station  Dynamo. 


HV    J.    B.    CAHOON. 

HE  many  changes  that  have  been  going  on 
^__^^^  in  the  electrical  field  incident  to  the    de- 

ty    ■      -—  '  vclopineut    of     electric    lighting    has    in- 

C\^         I  eluded    the  remodelling    of    lighting    sta- 

^Jm  '  lions  in  the  larger  cities,  ami  the  substitu- 

tion of  large  direct  driven  generators  for 
the  old  bipolar  belt-driven  type.  As 
such  a  change  involves  a  large  expense, 
we  naturally  are  led  to  believe  that  the 
direct  driven  unit  must  possess  conuner- 
cial  as  wel!  as  technical  advantages  over 
the  old  style  machine.  The  very  high 
speeds  that  have  been  common  with  bi- 
polar generators  have  given  rise  to  serious  losses  of  energy  in 
belts,  to  expense  in  bell  maintenance,  to  trouble  with  bearings, 
and  other  additional  features  tending  to  cause  the  cost  of  main- 
tenance and  operation  to  assume  a  relatively  large  figure.  In  addi- 
tion to  this,  the  belt  driven  generator  takes  up  a  great  deal  of 
room,  and  in  large  cities  space  is  exceedingly  valuable.  In  many 
cases  where  the  plant  is  already  established,  the  purchase  of  addi- 
tional land  to  keep  pace  with  the  growth  of  the  plant  is  practically 
out  of  the  question,  on  account  of  the  excessive  cost  involved.  The 
.lirect  driven  unit  occupies  comparatively  little  space  when  coupled 
to  engines  of  the  vertical  tvpe,  as  will  be  seen  by  reference  to 
Fig.  2,  which  shows  this  style  of  generator.  Another  advantage 
is,  that  by  the  introduction  of  the  direct  driven  generator,  larger 
units  may  be  employed,  and  a  consequent  lessening  of  the  number 
of  dynamo  tenders.  The  general  rule  governing  the  size  of  the 
unit  is,  that  they  should  be  as  large  as  possible,  and  so  divided  that 
the  stopping  of  any  one  of  them  will  not  prevent  the  balance  from 
giving  the  normal  output  of  the  station.  The  general  practice  in 
the  use  if  these  large  units  is  to  couple  a  generator  on  each  end  of 
the  shaft  of  a  vertical  triple  expansion  engine,  which  is  driven  at  a 
speed  varving  from  172  revolutions  for  the  100  kilowatt  to  90  rev 
olutions  "for  the  800  kilowatt  generator.  The  number  of  poles  in 
the  generator  varies  from  eight  in  the  smaller  size  to  sixteen  in 
the  larger  size. 

Fig.  2  shows  a  400  kilowatt  generator,  which  has  twelve  poles 
and  runs  at  a  speed  of  120  revolutions  per  minute;  by  reference  to 
this  figure  a  fair  idea  of  the  size  of  this  generator  may  be  obtained. 
This  being  of  medium  size  is  the  favorite  unit  with  many  of  the 
managers  of  large  central  stations.  An  average  sized  engine  for 
driving  two  of  these  generators,  one  on  each  end  of  the  shaft,  is 
about  1,300  indicated  horsepower,  this  leaving  a  small  surplus 
power  over  what  is  actually  required  to  drive  the  generators  at  full 
load. 

The  general  features  of  construction  followed  in  all  sizes  of  this 
style  machine  are: 

First.  The  frames  and  pole  pieces  are  cast  from  a  special  grade  of 
soft  steel,  possessing  the  highest  magnetic  permeability. 

Second.  The  armatures  are  so  constructed  that  currents  of  aii 
constantly  circulate  through  core  and  windings,  providing  thorough 
ventilation  for  the  purpose  of  keeping  down  the  temperature  and 
the  armature  to  as  low  a  point  as  possible;  the  machines  in  general 
being  designed  for  a  very  small  rise  in  temperature  when  operated 
at  full  load,  the  limit  on  standard  machines  being  40"  C.  rise  above 
the  surrounding  air  after  a  continuous  run  of  ten  hours. 

Third.  The  winding  of  the  armatures  consist  of  straight  copper 
bars  connected  directly  to  the  commutator  bars,  which  are  situated 
on  the  two  ends  of  the  armature.  In  other  words,  a  portion  of  the 
winding  itself  is  used  for  the  commutator. 

Fig.  1  shows  an  armature  of  one  of  these  generators  removed 
from  its  frame,  and  a  reference  to  it  will  show  the  great  care, 
which  is  taken  in  the  construction  of  the  armature  to  provide  for 
ample  ventilation,  and  it  also  shows  the  method  of  supporting  the 
sheet  iron  discs  of  which  the  armature  is  composed. 

In  order  that  the  general  reader  may  get  a  fair  idea  of  this  type 
of  machine,  we  give  a  more  detailed  description  of  the  400  kilo- 
watt machine,  as  follows: 

The  Frame.  This  is  made  of  a  special  grade  of  cast  steel,  and  for 
convenience  in  handling  is  cast  in  halves;  on  the  lower  half  are  cast 
projecting  lugs  or  feet  for  supporting  the  frame  on  the  fouudation. 
The  pole  pieces,  twelve  in  number,  are  cast  separately  from 
the  frame,  and  both  they  and  the  latter  are  carefully  faced  where 
they  are  to  be  bolted  together,  so  as  to  insure  as  nearly  a  perfect 
contact  as  possible.  A  reference  to  fig.  2  will  show  that  the 
face  of  the  pole  piece  is  larger  than  the   body.     This   answers   two 


purposes,  one  for  a  better  distribution  of  the  lines  of  force,  and 
the  other  for  supporting  the  field  winding.  This  winding  is  vari- 
ously designated  as  the  field  spool,  field  winding  or  simply  fields. 
These  field  spools  are  made  up  separately  from  the  pole  pieces,  be- 
ing wound  on  a  shell  in  much  the  same  manner  as  thread  is  wound 
on  a  spool,  and  is  slipped  over  the  pole  piece  before  the  latter  is 
bolted  on  to  the  frame.  After  being  placed  in  position,  these  wind- 
ings are  all  connected  together  in  such  a  manner  as  to  cause  the 
pole  pieces  to  become  alternately  north  and  south  poles.  All  these 
machines  for  central  station  work  are  what  are  kncwn  as  shunt 
machines,  no  attempt  being  made  to  make  them  self-regulating, 
as  it  has  been  found  in  actual  practice  that  managers  of  central 
stations  prefer  to  have  the  machines  so  that  they  can  only  be  regu- 
lated by  hand;  as  one  station  manager  very  aptly  put  it,  "The  regu- 
lation of  the  machines  must  be  exceedingly  close  in  order  that  our 
customers  may  be  satisfied  with  their  lights,  and  that  the  lifetime 
of  the  lamps  may  be  a  maximum;  and  even  with  large  compound 
wound  machines  we  should  have  to  have  a  man  to  watch  the  regu- 
lation, and  we  find  that  if  the  machines  are  compounded  or  made 
self-regulating  approximately, that  the  man  relies  too  much  on  this; 
therefore,  we  would  rather  have  the  plain  shunt  machine  and  de- 
pend on  the  man  entirely  to  see  that  proper  regulation  is  ob- 
tained."  It  will  be  noticed  by  reference  to  the  cuts  that  there  are 
as  many  sets  of  brushes  as  there  are  pole  pieces.  These  are  car- 
ried by  a  large  yoke,  which  is  supported,  in  the  400  kilowatt 
machine,  by  lugs  fastened  on  the  frame,  and  proper  mechanism  is 
attached  so  that  the  yoke  may  be  rotated  to  permit  of  simultane- 
ously adjusting  the  brushes  at  the  neutral  points.  When  assembled 
in  position  the  floor  space  occupied  is  37  inches  lengthwise  by  181 
inches  in  width,  the  diameter  of  the  frame  itself  being  154  inches 
and  the  height  above  Ihe  floor  line  107  inches,  and  its  approximate 
weight  is  54,400  pounds,  while  its  output  is  2,960  amperes  at  135 
volts.  The  diameter  of  the  engine  shaft,  where  it  carries  the  arma- 
ture, is  14  inches.  The  armature  is  forced  on  to  the  shaft,  the  core 
of  the  armature  being  just  enough  smaller  to  make  a    good    forcing 


Armature  of  Central  Station  Dynamo. 
fit,  and  after  it  is  home  in  place  it  is  keyed  up  so  as   to    practically 
become  an  integral  part  of  the  shaft. 

The  Armature.  The  hub  of  the  armature  is  made  of  a  fine  quality 
of  cast  iron,  on  the  exterior  periptiery  of  which  is  mounted  the 
spider  proper  of  the  armature,  which  is  made  of  non -magnetic  metal 
and  has  twelve  arms  which  dovetail  into  the  core,  this  latter  being 
made  up  of  thin  sheet  iron  discs  carefully  insulated  one  from  another, 
and  separated  every  three  or  four  inches  by  an  air  space  of  about  half 
an  inch,  for  the  purpose  of  permitting  the  air  to  circulate  through  the 
windings  and  core  for  keeping  down  the  temperature.  The  armature  in 
motion  acts  something  like  a  centrifugal  fan,  causing  the  air  to  be 
forced  from  the  interior  towards  the  exterior  through  these  venti- 
lating ducts.     Were  it  not  for  this  feature  the   output    of  the  arma- 
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ture  would  necessarily  be  considerably  reduced,  owin)^  to  the  rise 
in  temperature.  The  windings  are  made  up  of  heavy  copper  bars, 
which  are  increased  in  depth  on  the  ends  of  the  annature  to  form 
what  are  known  as  face  commutators,  and  are  spaced  aliout  one- 
eighth  of  an  inch  apart  by  means  of  wooden  spacing  l)locks,  so  as 
to  admit  of  a  circulation  of  air,  while  the  bars  forming  the  commu- 
tator are  carefuly  insulated  from  each  other  by  mica.  The  body  of 
the  armature  is  very  carefully  insulated  witli  alternate  layers  of 
mica  and  tough  paper  to  a  thickness  of  about  one-eighth  of  an 
inch,  and  the  bars  themselves  are  very  carefully  insulated  before 
being  placed  in  position,  so  that  double  insulation  is  provided 
Ihrougliont.  An  iuBnite  amount  of  pains  and  caie  is  taken  with 
this  particular  feature  of  the  armature,  even  though  the  potential 
is  comparatively  low,  so  that  under  no  circumstances  except  down- 
right mechanical  injury  can  there  be  a  possibility  of  short  circuit 
occurring  in  the  armature.  After  the  winding  of  the  armature  is 
completed,  it  is  then  carefully  bound  with  heavy  German  silver 
wire  so  as  to  hold  the  windings  in  position;  then  the  commutator 
faces  are  turned  off  true  and  smooth  and  the  armature  is  ready  to 
be  tested.  The  test  through  which  one  of  these  large  machines  has 
to  go  is  very  elaborate.  Careful  note  is  taken  of  the  temperature 
ot  fields  and  armature  during  and  after  a  ten  hours'  run,  and  again 
after  a  24  hours'  run,  and  readings  taken  of  the  voltage  and  ampere 
output  of  the  machine  every  few  minutes,  as  also  readings  of  the 
amount  of  current  it  takes  to  excite  the  fields.  It  is  very  rare  that 
faults  are  discovered  in  these  large  machines,  so  careful  is  the  work- 
manship throughout;  but  should  any  fault  develop  during  the  test, 
the  machine  is  stopped,  and  the  tault  remedied  and  the  test  started 
all  over  again,  and  is  continued  until  it  is  clearly  shown  that  the  ma- 
chine meets  the  specifications  in  every  particular.  The  manu- 
facturers of  electrical  apparatu.i  are  continually  striving  to 
perfect  their  methods  of  manufacture  so  as  to  produce  a  ma- 
chine    which      shall      be    free    from      both    mechanical    and  elec- 
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trical  defects,  and  one  in  which  the  purchaser  can  put  the  ut- 
most confidence.  Particularly  is  this  the  case  with  large  units,  be- 
cause, if  anything  should  happen  to  one  of  these  while  running  in 
a  large  central  station,  it  would  be  known  to  many  and  would  do 
much  to  injure  the  reputation  of  the  manufacturer. 

Last,  though  not  least,  of  what  may  be  said  in  favor  of  the  use  of 
these  large  units,  is  the  much  better  appearance  which  a  station 
has  that  is  equipped  with  these  over  one  having  a  multitude  of  small 
machines  running  from  a  counter  shaft  with  the  attendant  noise 
and  confusion  incident  to  such  a  system.  We  have  not  entered, 
to  any  extent,  on  technical  reasons  for  the  adoption  of  these  large 
units,  mainly  because  technicalities  onlv  appeal  to  the  engineer. 
The  question  as  to  whether  or  not  a  station  should  adopt  such  units 
comes  down  largely  to  a  mattei  of  dollars  and  common  sense,  and 
as  both  of  these  are  on  the  side  of  the  large  direct-driven  unit,  we 
may  feel  fairly  safe  in  assuming  that  now  that  their  introduction 
has  begun,  and  they  have  found  favor  with  the  public,  it  is  only  a 
question  of  time  when  all  of  our  large  stations  will  adopt  them. 

An  Historic  Dynamo  Sold. 

The  dynamo  which  furnished  current  to  the  first  electric  lights 
ever  u.sed  for  tower  illumination  was  recently  sold  by  the  Wabash 
(Ihd.)  City  Council  to  the  Rose  Electric  Light  Company  of  St. 
Louis.  It  was  a  Brush  machine,  and  was  connected  with  the  Court 
House  tower  in  Wabash  in  March,  1880.  The  trial  run  was  wit- 
nessed by  hundreds  of  visitors  from  all  over  the  .country.  The 
outfit  continued  to  run  until  1S86,  when  the  four  2,000-c.p.  lights 
were  taken  down,  and,  with  the  dynamo,  stored  away  in  the  City 
Hall.     The  dyuamo  and  lamps  cost  $18,000,  and  were  sold  for    $30. 


The  Electric  Street  Railway  Car  Controller. 

YSTEMS  of  controlling  apparatus  for  elec- 
tric cars  may  he  divided,  according  to  the 
methods  used  for  securing  regulation  of 
speed,  into  three  classes: 
5  First.  Those  making  several  combina- 
tions of  different  sections  of  the  motor  field 
coils    or  "commutating"  the  fields. 

Second.  Those  introducing  a  resistance 
in  series  with  the  motors  (the  two  latter 
being  in  parallel  at  all  times)  in  order  to 
reduce  the  starting  current  and  to  prevent 
an  unpleasant  and  dangerous  jerk  when  starting.  The  resistance 
is  divided  into  comparatively  few  or  many  parts,  according  to 
the  particular  sy.stem  used.  To  increase  the  speed,  more  and 
more  of  these  sections  are  short-circuited,  until  at  full  speed  the 
motors  are  left  in  multiple,  but  with  no  outside  resistance  in  the 
circuit.  With  some  types  of  controlling  apparatus  a  further  in- 
crease in  speed  is  effected  by  shcu-t-circuiting  or  cutting  out  a 
portion  of  the  field  winding,  thus  weakening  the  field  strength 
and  increasing  the  speed. 

Third.  Those  making  combinations  of  the  two  motors,  starting 
with  them  in  series,  then  throwing  them  in  multiple.  During  the 
process  of  changing  the  connections,  one  motor  is  short-circuited  on 
itself,  then  opea-circuited,  then  thrown  into  multiple  arc  with  the 
other  motor.  A  resistance  in  one  or  two  sections  is  used  in  series 
with  the  two  motors  when  starting,  and  this  same  resistance  is  used 
again  during  the  operation  of  changing  the  motors  from  series  to 
multiple,  in  order  to  prevent  the  acceleration  in  speed  from  being 
so  rapid  as  to  cause  the  car  to  jump  suddenly  forward. 

On  account  of  the  greater  economy  in  power  consumption  which 
is  effected  by  the  use  of  series-multiple  controllers,  this  type  of  con- 
trolling apparatus  is  rapidly  being  adopted  for  all  cars  equipped 
with  two  motors  (from  its  very  nature  it  will  be  .seen  that  it  is  not 
adapted  to  single  motor  cars),  to  the  exclusion  of  the  two  types 
mentioned  previously.  As  a  matter  of  fact,  the  first  or  commutated 
field  type  of  controller  has  long  been  discarded  by  manufacturers, 
and  is  rapidly  being  replaced  with  the  series  multiple  type. 

It  may  be  of  interest  to  give  you  a  more  detailed  description  of  a 
series-multiple  controller,  but  in  such  general  terms  as  will  apply 
to  an)'  controller  type. 

Controllers  operating  on  the  series-multiple  principle  aie  usually 
provided  with  two  handles,  one  being  for  turning  the  controller  cyl- 
inder or  drum,  the  other  for  operating  the  reversing  switch. 

In  order  to  reverse  the  direction  of  rotation  of  a  series-wound 
motor,  it  is  necessary  to  rever.se  the  direction  of  the  current  in 
eilher  the  field  coils  or  armature;  reversing  the  current  in  both  field 
coils  and  armature  will  leave  the  direction  of  rotation  the  same. 
Therefore,  it  is  necessary  to  bring  to  each  controller  four  wires 
from  each  of  the  motors,  in  addition  to  the  ground  and  trolley  wires, 
and  the  wires  from  the  resistance  coils.  Of  the  four  motor  wires, 
two  connect  with  the  two  brushes,  and  two  with  the  two  ends  of 
the  field  windings.  The  operation  of  the  reversing  switch  is  usually 
entirely  independent  of  the  movement  of  the  controller  cylinder, 
although  in  one  well-known  type  of  series-multiple  controller  there 
is  an  interlocking  device  which  prevents  the  reversing  switch  from 
being  operated,  except  when  the  controller  handle  is  at  the  "off" 
position.  The  advantage  of  this  is  that  the  controller  is  less  liable 
to  be  injured  in  use.  The  great  objection  to  the  use  of  such  a  device 
is  that  it  requires  three  distinct  movements  for  the  motorman  to 
reverse  the  car,  first,  to  cut  off  current,  second,  to  thro%T  reversing 
switch,  third,  to  throw  on  current  again;  and  as  the  occasions  when 
the  reversing  switch  is  called  into  service  are  usually  those  demand- 
ing the  most  rapid  stopping  of  the  car,  if  destruction  of  life  or 
damage  to  property  are  to  be  avoided,  it  will  be  seen  that  all 
unnecessary  and  time-consuming  movements  should  be  avoided. 

The  different  positions  of  the  main  controller  handle  are  usually 
designated  by  marks  on  the  top  of  the  controlling  stand,  and  in  the 
best  types  of  controllers  the  positions  are  distinguished  by  notches 
in  a  wheel  or  disc,  revolving  with  the  drum  and  engaging  with  a 
pivvl.  The  different  positions  are  then  distinguished  by  the  sense 
of  touch,  and  the  motorman  may  keep  his  eyes  to  the  front  at  all 
times. 

Series-multiple  controllers  have  two  positions  of  most  economical 
operation,  one  being  when  the  motors  are  in  series  with  each  other, 
and  with  no  external  resistance  in  circuit,  the  other  when  the  two 
motors  are  in  multiple  with  no  external  resistance  in  circuit.  On 
the  former  position,  the  speed  of  the  rar  is  sortewhat  less  llisn  half 
of  the  speed  on  the  latter  position,  and  this  series  jotilicn  is  ctnst- 
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quently  much  used  when  cars  are  ruMiiing  through  crowded  streets, 
around  curves,  over  crossings,  etc.  As  the  two  motors  are  started 
in  series,  the  starting  current  is  only  about  50  per  cent,  of  what  is, 
if  the  motors  are  started  in  multiple,  required  to  start  the  same  car 
with  the  same  quickness,  for  the  torque,  or  turning  effort,  of  the 
motors  depends  only  upon  the  number  of  amperes  flowing  through 
them,  and  in  the  former  case,  as  the  same  current  flows  through  both 
motors,  the  torque  developed  is  twice  as  great  with  a  given  flow  of 
current  to  the  car,  as  if  the  same  current  is  divided,  half  going 
through  one  motor  and  half  through  the  other.  Conversely,  if  the 
car  is  started  with  the  same  acceleration  in  each  case,  the  current 
required  to  start  with  the  motors  in  series  is  only  half  of  that 
required  if  they  are  in  multiple.  This  means  that  a  car  equipped 
with  series-multiple  controllers  will  not  show  the  same  wide  varia- 
tions in  current  consumed,  and  with  even  comparatively  small 
systems  of  electric  roads  this  is  a  most  important  point,  as  the  maxi- 
mums of  the  current  variations  in  the  power  house  will  be  much 
lower  and  the  strains  on  the  generating  machinery  will  be  less 
severe. 

About  the  only  objection  which  can  be  raised  to  the  use  of  series- 
multiple  controllers  is,  that  when  the  motors  are  being  thrown 
from  series  to  multiple,  one  of  them  is  cut  out  entirely,  while  the 
other  is  still  doing  work ;  but  as  the  positions  of  controller,  while 
the  connections  are  arranged  in  this  way,  are  not  intended  to  lie 
used  as  running  points,  but  are  to  be  passed  over  quicklj',  and 
with  one  movement  of  the  handle,  this  unequal  division  of  the 
Vvork  is  but  momentary,  and  in  practice  does  not  last  for  a  sufficient 
leugth  of  time  to  cause  any  perceptible  increase  in  temperature  of 
one^motor  over  the  other.- 

Electrical  Power  Transmission— VII. 


BY   LOUIS   BELL,    Ph.  D. 

[Syiiffisis  of  Preceding  Sections. — The  former  sections  have  dealt 
with  the  elementary  principles  underlying  the  development  of 
electrical  energy,  and  the  theory  of  continuous  current  dynamos  and 
motors,  the  subjects  being  considered  under  the  heads  "Concerning 
Electrical  Energy"  and  "Power  Transmission  b)'  Continuous  Cur- 
rents," the  section  in  this  issue  being  included  under  the  latter. 
The  practical  portion  of  the  subject  was  commenced  with  a  classifi- 
cation of  continuous  current  motors  under  four  heads:  Case  1. 
Series  wound  motors  at  constant  potential;  Case  II.  Series  wound 
motors  at  constant  voltage;  Case  III.  Series  wound  motors  with 
independent  current  and  voltage;  Case  IV.  Shunt  wound  motors  at 
constant  voltage.  In  regard  to  the  motois  under  Case  I.  ,  it  is 
stated  that  they  are  now  comparatively  little  used  and  hence  of  not 
great  practical  importance.  They  necessitate  a  regulating  device, 
usually  worked  by  a  centrifugal  governor,  and  on  account  of  danger 
from  the  high  voltage,  which  their  use  irnplies,  and  mechanical  and 
other  difficulties,  they  have  come  to  be  looked  upon  as  a  last  resort, 
only  to  be  employed  when  nothing  else  is  available.  Motors  com- 
prised in  Case  II.  are  ot  great  importance  on  account  of  their  em- 
ployment in  street  railway  practice;  aside,  however,  from  their  use 
for  this  purpose,  for  hoisting  and  a  few  other  applications,  series 
wound  motors,  while  possessing  some  valuable  properties,  are 
limited  in  their  usefulness  by  their  tendency  to  vary  widely  in  speed 
when  the  load  changes;  hence  they  are  employed  chiefly  in  cases 
where  the  speed  is  varied  deliberately.  They  have  the  advantage  on 
constant  potential  circuits  of  being  able  to  give  on  occasion  very 
great  torques.  Their  disadvantage  of  non-regulation  on  such  a 
circuit  is  largely  overcome  in  street  railway  practice  by  the  com- 
bination, through  the  means  of  a  controller,  of  the  two  motors  of  a 
car  in  series  or  parallel,  though  a  rheostat  comes  into  play  at 
intermediate  speeds.  The  motors  under  Class  III.  are  used  occasion- 
ally with  some  succe.ss,  but  not  extensively,  owing  to  mechanical 
and  other  difflculiies.  By  working  a  specially  designed  generator 
and  motor  of  this  system  together,  the  pair  will  act  almost  as  if  con- 
nected by  a  belt,  and  the  motor  will  run  at  a  nearly  uniform  speed. 
Case  IV.  is  taken  up  below.] 


Power  Transmission  by  Continuous  Currents. 

33.  Case  IV — Shunt  wound  motors  are  invariably  worked  on  con- 
stant potential  circuits,  to  which  they  are  particularly  well  suited 
They  form  by  far  the  largest  class  of  motors  in  general  use  and  owe 
this  advantage  mainly  to  their  beautiful   self-regulating   properties. 

The  shunt  motor  is  in  construction  practically  the  same  as  a  shunt 
wound  dynamo.  Let  us  look  into  the  action  of  such  a  machine 
when  supplied  from  a  source  of  constant  voltage.  If  the  design  be 
reasonably  efficient,  the  armature  will  have  a  very  low  resistance 
and  the  shunt    circuit,  which  includes  the  field    coils,  a    resistance 


several  hundred  times  greater.  When  such  a  machine  is  supplied 
with  current  of  constant  voltage  at  its  brushes  and  is  running  at 
any  given  speed  and  load,  the  current  through  the  armature  is 
practically  determined  by  the  counter  E.  M.  V.  developed,  the 
armature  resistance  being  almost  negligible.  The  shunt  is  of  high 
resistance  and  takes  a  certain  small  amount  of  curient,  determined 
by  the  voltage  across  the  brushes.  Now  let  the  load  increase;  the 
field  is,  aside  from  loss  of  voltage  on  the  line,  practically  constant  and 
the  first  effect  of  the  added  load  is,  as  in  a  series  motor,  to  reduce 
the  speed.  But  this  lowers  the  counter  E.  M.  F. ,  and  consequently 
the  armaturre  current  rises  and  the  torque  is  increased,  thereby 
enabling  the  motor  to  operate  under  the  larger  load.  The  torque 
neces,sary  to  enable  the  motor  to  maintain  an  increased  load  varies 
directly  as  the  load  and  is  also  directly  proportional  to  the  current. 
But  since  the  current  is  directly  proportional  to  the  difference  be- 
tween the  impressed  and  counter  E.  M.  F.  's,  it  is  possible  to  design 
a  machine  so  as  to  run  at  almost  exactly  constant  speed. 

The  constancy  depends  really  on  the  armature  resistance,  small 
as  it  is.  For  example,  a  motor  is  designed  to  run  at  100  volts. 
Running  light  the  counter  E.  M.  F.  is  99.9  volts  and  with  an 
armature  resistance  of  0.01  ohm  the  current  will  be  10  amperes. 
The  work  done  is  say  1-h.  p.  Now  let  a  full  load,  say  20-h.p. ,  be 
thrown  on.  The  torque  will  have  to  be  increased  20  times,  requir- 
ing 200  amperes.  But  this  will  flow-  through  the  armature  under  an 
effective  pressure  of  2  volts.  Hence  the  counter  E.  M.  F.  w'lll  only 
have  to  fall  to  98  volts  to  provide  current  enough  to  meet  the  new 
condition.  As  the  counter  E.  M.  F.  varies  directly  as  the  speed  a 
fall  in  speed  of  less  than  2  per  cent  will  follow  the  increase  of  load. 
This  computation  neglects  all  questions  of  armature  reaction  as 
well  as  the  effect  of  this  minute  fall  in  speed  on  the  output,  but 
fairly  represents  a  case  that  might  actually  be  met  with  in  the  best 
modern  practice.  In  fact,  shunt  motors  have  been  so  designed  as  to 
vary  no  more  than  \\i  per  cent,  in  speed  from  no  load  to  full  load. 
.\  variation  of  5  or  6  per  cent,   is,   however,  more  usual. 

When  supplied  from  an  over  compounded  generator  so  that  the 
impressed  voltage  will  increase  with  the  load,  a  shunt  motor  can  be 
operated  even  more  closelj'  to  constant  speed  than  im'.icated  above, 
since  there  is  no  longer  need  for  a  fall  in  speed  to  continue  the  re- 
quisite difference  between  the  impressed  and  counter  E.  M  F's.  J 
In  such  case  any  tendency  to  fall  in  speed  is  at  once  corrected  by 
the  rise  in  voltage  on  the  line.  This  device  is  seldom  used,  how- 
ever, since  it  is  ill  fitted  for  simultaneously  operating  a  number  of 
motors  at  varying  loads,  and  for  single  units  has  no  particular  ad- 
vantages over  the  series  wound  pair  previously  noted,  or  a  very 
simple  arrangement  of  alternating  apparatus. 

Not  only  can  the  shunt  motor  be  worked  at  nearly  constant  speed, 
but  it  also  has  the  advantage  of  permitting  a  considerable  range  of 
speed  variation  without  sacrificing  much  in  the  matter  of  efficiency. 
We  have  already  seen  that  a  change  in  field  sttength  involves  a 
change  of  speed,  since  it  necessarily  alters  the  counterl  E.  M.  F. , 
which  in  turn  modifies  the  current. 

In  a  shunt  motor  the  immediate  effect  of  a  decrease  of  field 
strength  is  to  lower  the  counter  jE.  M.  F. ,  letting  more  current 
through  the  armature  and  increasing  the  tonjue.  Hence  the  speed 
rises  until  the  current  and  torque  adjust  themselves  to  the  require- 
ments of  the  load.  On  the  other  hand,  if  the  field  be  strengthened, 
the  current  necessary  to  carry  the  load  cannot  be  obtained  without 
a  fall  in  speed.  It  is  clear  that  the  changes  of  speed  thus  obtained 
may  be  quite  considerable,  for  in  a  motor  such  as  that  just  described 
a  variation  of  10  per  cent,  in  the  field  would  produce  an  immense 
variation  of  current,  which  would  have  to  be  compensated  by  a 
change  in  speed  as  great  as  in  the  field.  Inasmuch  as  these  field 
changes  can  be  produced  by  varying  the  field  current,  which  is  al- 
ready small,  through  a  rheostat  in  the  circuit,  this  change  of  field 
strength  can  be  accomplished  with  but  a  trifling .  waste  of  energy. 
If  the  lield  magnets  are  comparatively  unsaturated,  it  is  not  difficult 
to  obtain  peihaps  SO  per  cent,  variation  in  speed.  A  motor  de- 
signed for  such  work  is,  however,  necessarily  bulky,  as  it  must  be 
possible  to  get  torque  enough  to  hanale  the  full  load  with  a  field 
much  below  its  normal  strength. 

It  should  be  noted  that  even  when  running  at  a  considerably 
modified  speed,  the  motor  must  still  be  nearly  self-regulating,  for 
changes  in  load  for  the  conditions  that  govern  self  regulation  are 
within  moderate  limits  unaffected  by  the  particular  strength  of 
field  employed.  Only  when  the  armature  reaction  has  been  greatly 
modified  will  the  regulation  be  sensibly  disturbed. 

A  device  sometimes  used  to  improve  the  regulation  of  motors 
es.sentially  shunt  wound  is  the  so  called  differential  winding.  This 
consists  of  an  additional  field  %vinding  in  series  with  the  armature, 
but  around  which  the  current  flows  in  such   a    direction    as    to    de- 
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luagiietize  llie  field.  Tlie  total  field  slieiigth  is  then  due  to  the 
diflereiice  between  the  niagneliziiig  power  of  the  shunt  ami  of  this 
regnlatiiig  coil.  When  the  load  on  the  motor  increases,  the  addi- 
tional current  due  to  a  minute  change  of  speed  will  weaken  the 
lleld  ami  thence  cause  the  motor  lo  run  faster  until  the  eounUr  li. 
M.  I',  adjusts  the  current  lo  the  new  speed  and  output.  DilTcrenlial 
winding  obviously  requires  an  extra  expenditure  of  energy  in  the 
field  since  the  shuut  and  series  turns  act  against  each  other.  It  is 
now  used  much  less  than  formerly  since  it  has  been  found  that  a 
well  designed  p\ire  shunt  motor  will  regulate  very  nearly  as  well 
.iiid    more    ellicienlly.      I'ig.   21  shows  the  .'^praguc  motor  wound  on 


Fig.  21. 

this  differential  plan,  now  only  of  historical  interest,  but  which 
through  its  good  qualities  did  much  to  popularize  the  electric  motor 
in  America. 

Various  modifications  of  shunt  and  series  wound  motors  have 
from  time  to  time  appeared  devised  for  particular  adaptation  to  spe- 
cial purposes  or  sometimes  merely  for  the  sake  of  novelty.  None 
of  them, however, are  of  sufiScient  general  importance  to  find  a  place 
here. 

(To  be  continued.  ) 


Electrodynamic  flachinery— XXI. 

BY   EDWIN   J.    HOUSTON   AND   A.    E.    KENNELLY. 

[Synopsis  of  Preceding  Sections. — The  term  electrodynamic  ma- 
chinery includes  not  only  the  apparatus  by  which  mechanical  energy 
is  converted  into  electrical  energy,  but  also  the  translating  appara- 
tus, the  transmission  circuits,  and  the  apparatus  required  for  the 
measurement  of  electrical  energy. 

In  any  dynamo  electric  generator,  E.  M.  F.  's'are  produced  in 
conductors  by  causing  them  to  cut  magnetic  flux  paths.  The  value 
of  this  E.  M.  F.  may  be  iucreased  by  increasing  the  rate  of  cutting 
magnetic  flux,  as  for  example,  by  increasing  the  speed  of  revolution, 
of  the  magnetic  flux,  or  the  number  of  turns  of  the  conductor. 


The  electrical  capability  of  a  machine  is  equal  to 


E  » 


where  Ji  is 


the  E.  M.  F.  of  the  machine  taken  at  its  brushes,  and  r  is  the  in- 
ternal resistance  of  the  machine.  In  any  machine  of  given  dimen- 
sions the  electric  capability  is  nearly  constant,  whatever  maj-  be  the 
winding  of  the  machinr  or  the  size  of  the  wire  employed. 

The  commercial  efficiency  of  a  generator  is  the  ratio  of  iis  output 
to  its  intake,  i.  e.,  the  ratio  of  its  electrical  activity  in  watts  at  its 
terminals,  divided  by  the  mechanical  activity  it  absorbs  in  watts. 

Dynamo  electric  generators  are  either  constant  potential  or  con- 
stant current  generators.     Constant  potential  generators  are: — 

(1).  Magneto-electric,  (2).  Separately  excited  or,  (3).  Self  excited. 

Self-excited  generators  may  be: — (1).  Series  wound,  (2).  Shunt 
wound,  (3).   Compound  wound. 

Dynamo  electric  generators  may  be  divided  according  to  the 
number  of  field  poles,  into  bipolar  and  multipolar.  They  may  be 
divided  according  to  their  magnetic  circuit  into  (1.  )  Those  having 
simple  magnetic  circuits  formed  by  a  single  coil  or  winding. 

(2).  Those  having  consequent  poles.  Dynamos  may  also  be 
divided,  according  to  the  shape  of  their  armature,  into  ring,  cylin- 
der, disc,  smooth  core  and  toothed  core  armature,  machines. 

Alternating  current  generators  may  be  divided,  according  to  the 
number  of  separate  alternating  currents  they  furnish,  into  unipliase, 
dipthase,  or  triphase  generators. 


A  machine  capable  of  producing  two  or  more  separate  alternating 
currents  is  sometimes  called  a  mulliphaae  generator. 

ISy  convention,  magnetic  flux  is  assumed  to  leave  a  magnet  at  its 
north  seeking  pole,  and  to  enter  it  at  its  south  seeking  pole. 

The  force  producing  a  magnetic  ilux  is  called  magneto  motive 
force  and  is  generally  contracted  .M.  M.  1'. 

Magnetic  flux  may  vary  in  (1)  <lirection  (2)  intensity  (3;  distribu- 
tion. 

Similarly  directeil  magnetic  fluxes  repel  each  other.  Oppositely 
directed  magnetic  fluxes  attract  each  ot^er. 

As  regards  its  direction,  magnetic  flux  may  be  ( 1 )  uniform,  (2) 
convergent,  (3)  divergent. 

The  intensity  of  uniform  flux  is  unvarying.  The  intensity  of  con- 
vergent flux  increases  along  its  path  ;  that  of  divergent  flux  de- 
creases along  its  path. 

The  intensity  of  magnetic  flux  is  measured  in  units  called  gaus.ses. 
The  gauss  is  the  unit  of  magnetic  intensity,  and  is  such  an  intensity 
.IS  is  represented  by  one  C.  G.  S.  unit  of  flux  (one  weber  j  per  sq. 
cm  of  normal  area. 

.\  M.  M.  F.  may  be  produced  (1).  liy  the  passage  of  an-eleclric 
current.  (2)  As  a  property  inherent  in  the  molecules  or  ultimate 
particles  of  certain  kinds  of  maguetic  matter. 

The  passage  of  an  electric  current  through  a  rectilinear  conductor 
towards  an  observer  will  produce  a  magnetic  flux  that  is  directed 
counter  clockwise  around  the  conductor. 

A  conducting  turn  carrying  one  ampere  is  called  an  ampere-turn. 
When  a  current  passes  through  a  coil  of  wire,  the  strength  of  the 
magnetic  flux  produced  by  a  single  turn  carrying  two  amperes  will 
be  twice  as  great  as  the  turn  carrying  one  ampere. 

The  M.  M.  F.  of  a  current,  therefore,  depends  on  the  number  of 
ampere  turns. 

The  unit  of  magneto  motive  force  is  called  the  gilbert.     A  gilbert 

10 
IS    a    M.    M.    F.    produced   by  i —  ampere-turn,    or    approximately 

0.7958  ampere  turn.     If,   therefore,   the  number  of  atnpere-lurns  on 
a    coil   be  multiplied  by  1.257  or       _g.g  the    product  will  give    the 

M.  M.  F.  of  the  coil  in  gilberts. 

The  magnetic  flux  produced  in  a  circuit  by  a  given  M.  M.  F.  will 
depend  on  the  nature  and  dimensions  of  the  circuit,  and  on  its  re- 
luctauce  i.  e.,  on  its  resistance  to  magnetic  flux. 

The  unit  of  reluctance  is  called  the  oersted,  or  the  reluctance  of  a 
cubic  centimetre  of  air  pump  vacuum  measured  between  opposite 
faces. 

The  unit  of  magnetic  flux  is  calleil  the  weber.  The  weber  is  equal 
to  the  flux  pioduced  by  one  gilbert  acting  through  a  reluctance  of 
one  oersted. 

Ohm's  law  for  continuous  curient  circuits  may  be  expressed  as 
follows,   namely : 


amperes  = 


volts 


ohms 

.    ,         .,       electromotive  force 

current  strength  ^  

resistance 

A  modification  of  this  law  applicable  to  magnetic  circuits  is, 

webers  -  gilf^erts   ^^  ,„,„„,,;o    n„^  -  magnetomotive  force 


or  magnetic    flux 


oersteds,  °  reluctance 

Magnetic  circuits  may  be  (1).  Non-ferric,  or  those  containing  no 
iron,  (2).  Ferric,  or  those  composed  entirely  of  iron,  and  (3).  Aero- 
ferric,  or  those  containing  both  air  and  iron. 

The  reluctance  of  a  noii -ferric  circuit  is  equal  to  the  length  of  the 
circuit  in  centimetres,  divided  by  its  cross-section  in  square  centi- 
metres, and  this  can  only  be  directly  applied  when  the  ':ross- 
section  is  uniform. 

Magnetizing  force  is  the  space  rate  at  which  the  magnetic  poten- 
tial descends  in  a  magnetic  circuit.  The  total  fall  of  magnetic 
potential  in  a  magnetic  circuit  is  equal  to  its  M.  M.  F. ,  just  as  the 
total  "drop"  of  electric  potential  in  an  electric  circuit  is  equal  to 
its  E.  M.  F. 

When  a  magnetizing  current  is  passed  through  a  coil  surrounding 
a  core  of  iron,  the  magnetic  flux  produced  is  usually  enormously- 
greater  than  if  the  coil  was  provided  with  a  core  of  air  or  other 
nonmagnetic  material.  This  increase  in  the  M.  M..F.  is  not 
strictly  speaking  to  be  regarded  as  due  to  a  decrease  in  the  reluct- 
ance of  the  circuit,  but  rather  to  an  increase  in  the  M.  M.  F.,  due 
to  the  magneto  motive  force  inherently  possessed  by  the  iron. 

The  magnetic  flux  produced  by  a  current  passing  through  a  coil 
of  wire  surrounding  iron  is  produced  as  follows: 
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(1. )  By  the  prime  M.  M.  F.,  or  that  produced  by  the  innguetiziiig 
curreut. 

(2.)  Hy  the    induced  alligned  or  structural^ftl.  M.  T.  of    the  iron. 

Practically,  however,  it  is  convenient  to  consider  that  iron  is 
devoid  of  M.  M.  1'.,  but  that  its  reluctance  varies  with  the  flux  in 
the  circuit. 

In  a  magnetic  circuit,  when  a  magnetic  (lux  of  <^  webers  passes 
through  a  circuit  with  a  reluctance  of  cR  oersteds,  there  is  produced 
a  counter  M.  M.  i>.  of  *  CR  gilberts. 

The  reluctivity  of  a  substance  is  its  reluctance  of  unit  voluDie, 
measured  between  parallel  faces.  The  reluctivity  of  air-pump 
vacuum,  air,  wood,  glass,  etc.,  are  practically  the  same,  and  do  n>)t 
vary  with  the  flux  density.  The  reluctivity  of  iron  may  be  as  low 
as  0.0005  and  varies  with  the  flux  density. 

A  linear  relation  exists  between  magnetizing  force  and  reluctivity 
in  iron  between  the  limits  of  flux  density  at  which  iron  is  practi- 
cally worked,  so  that  equal  increments  of  magnetizing  force  add 
equal  increments  of  ferric  reluctivity. 

Iron  becomes  practically  magnetically  saturated  when  ,  the 
intensity,  is  7  kilogausses  in  cast  iron,  and  17  kilogausses  in 
wrought  iron  and  soft  steel,  since  the  reluctance  rises  very  rapidly 
after  these  intensities  have  been  reached. 

The  effect  of  an  air-gap  in  a  magnetic  circuit  is: 

(1. )  To  increase  the  reluctance  in  that  circuit. 

(2.  )  To  cause  a  leakage  or  shunt  path  in  the  air  surrounding  the 
gap.  After,  due  allowance  has  been  made  for  the  reluctance  of 
leakage  paths.  Ohm's  law  applies  to  the  magnetic  circuit  for  the 
determination  of  the  flux  at  any  point. 

Electrodynamic  induction  is  the  induction  of  the  E.  M.  F.  in  a 
conductor  moving  relatively  to  a  magnetic  flux.  Ihe  E.  M.  F. 
induced  by  electrodynamic  induction  depends  on  the  density  of  the 
flux,  the  velocity  and  direction  of  the  motion  and  the  length  of  the 
conductor.  The  dirtctiou  of  the  E.  M.  F.  induced,  depends  on  the 
direction  of  the  motion  and  on  the  direction  of  the  flux. 

When  a  conducting  loop  is  rotated  about  its  axis,  in  a  magnetic 
field,  the  value  of  the  electro  motive  force  induced  in  it  will  depend 
on  the  rate  with  which  it  is  emptied  or  filled  with  the  flux,  and  the 
direction  of  the  E.  M.  F.  on  the  direction  with  which  this  flux 
threads  or  passes  through  it. 

The  E.  M.  F.  induced  in  a  coil  maintains  the  same  direction,  so 
long  as  the  flux  threading  through  the  coil  continues  to  increase 
or  decrease. 

The  E.  M.  F.  induced  in  a  rotating  coil  has  the  same  direction 
as  the  motion  of  the  hands  of  a  watch;  i.  e. ,  clock-wise,  when  the 
flux  entering  the  loop  has  the  same  direction  as  the  light_which 
passes  from  the  face  of  the  watch  to  the  eye  of  the  obser\'er.  When 
the  flux  enters  the  loop  in  the  opposite  direction,  it  will  induce 
an  E.  M.  F.  in  the  loop  in  the  opposite  direction  to  the  hands  of 
a  watch ;  i.  e. ,  counter-clock  wise. 

The  eftectiveness  of  a  dynamo  for  generating  E.M.F.  is  not  neces- 
sarily to  be  gauged  by  the  amount  of  the  so-called  idle- wire, or  wire 
which  at  any  instant  is  not  covered  by  a  polar  face. 

Magneto-electric  generators  are  employed  in  telephony  and  for 
firing  electric  fuses  in  mines. 

The  first  step  necessary  for  determining  the  E.  M.  F.  produced 
by  a  generator  is  to  determine  the  magnetic  flux  linked  with  Jthe 
armature  conductors  in  the  various  stages  ot  revolution,  and  from 
the  rate  of  change  in  this  linkage,  together  with  the  number  of 
turns  to  deduce  the  E.  M.  F.  at  each  instant. 


104.  A  form  of  armature,  which  stands  next  in  order  of  complexity 
to  the  shuttle-wound  armature  last  described,  is  the  radial  or  pole 
armature,  represented  in  Figs.  87  and  88.  Here  the  armature  coils 
C,C,  are  wrapped,  usually  by  band,  around  radially  extending  lam- 
inated pole-pieces,  formed  from  sheet  iron  punchings  laid  side  by 
side.  This  type  of  machine  is  rarely  found  in  generators,  but  is 
sometimes  adopted  in  very  small  motors.  The  winding  of  an 
armature  is  carried  out  as  represented  in  Fig.  89,  where  the  pole- 
pieces  are  shown  at  P,  P,  and  P,  P.  Starting  the  winding  at  the 
point  M,  the  coil  ^  is  wound  fiom  ^  to  £.  as  shown;  the  coil  Cis 
then  wound  from  B,  through  C  loD;  the  coil  JS  from  £>,  through 
£  to  P;  the  coil  C"  from  P,  through  G  to  //;  the  coil  /  from  /y, 
through /to  A';  the  coil  L  from  A',  through  L  to  M,  finally  con- 
necting the  last  end  of  the  coil  M  to  the  first  end  of  the  coil  A, 
thus  making  the  closed-coil  winding  shown  in  the  figure.  The 
connections  of  this  winding  to  the  six-part  commutator  will  be  seen 
from  an  inspection  of  the  figure.  The  points  yF,  B,  P>,  F,  //nadA', 
are  brushes   connected  to  the   separate    insulating    segments  of   the 


comniiifalor,  being  provided  in  the  position  shown  on  a  line  con- 
necting the  centres  of  the  pole  pieces.  This  commutator  is  shown  in 
cross  section  at  P,  Fig.  88.  It  will  be  seen  that,  owing  to  the  coni- 
cal boundaries  of  each  armature  coil,  the  winding  is  difflrult  to 
arrange.  This  type  of  generator  is  always  operated  by  an  electro- 
magnetic field. 

105.   Since  the  dimensions  of  machines  with  pole  or  radial  armature 
are  always  small,  the    reluctance  of    the  circuit  is  practically  wholly 
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Radial  or    Pole   Armature.     Sections  at 
Right  Angles  to  Axis  and  Through  Axis. 


resident  in  the  air  spaces  between  the  poles  and  armature  projec- 
tions provided  care  be  taken  that  the  iron  in  the  armature  is  not 
worked  at  an  intensity  above  10  kilogausses,  or  above  7  kilogausses 
in  the  field  magnet,  if  the  latter  be  of  cast  iron.  If  A  be  the  area 
in  square  centimetres  of  the  polar  face  of  a  radial  armature  pro- 
jection, and  d,  be  the  clearance  or  inlre/er  in  cms,  then  d  will 
be  the  reluctance  of  the  tntrejer  over  each  armature  projection. 
Since  there    are  four  such  air    gaps  in  multiple    series  the  total    re- 
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Figs.  89  "and  90.— Diagrams   Showing   Connections   of   Coii. 
WITH  Commutator  and  Flux  Passing  Through  One  Arma- 
ture Projection  During  a  Complete  Rotation. 

luctauce  of    the  circuit  provided  in  the  case  represented  by  Fig.  87, 

d 
will  be        oersteds,  provided  we  neglect  the  reluctance   existing   in 

A 

the  iron. 

106.  The  distribution  of  the  flux  through  the  armature  is  diagrani- 
matically  lepresented  in  Fig.  91.  If  the  cross  section  of  each  polar 
extremity  be  a,  square  centimeters,  then  at  no  time  there  will  be 
less  than  two  radial    projections    carrying    the  total  flux,  and  if    10 


€^ 


Figs.    91    and  92. —Distribution   of   Flux   and    E.    M.  F.  at 
Position  Shown. 

kilogausses  be  the  limit  permitted  by  the  reluctance  of  the  air  gap, 
the  total  flux  to  be  forced  through  the  armature  will  be  2  aX 
10,000=20,000  a,  webers.    The  M.  M.  F.  necessary  on  the  field  mag- 

d 
nets    will    be    20,000    aX-  gilberts.       For  example,   if  a=1.3    sq. 

cms,  d=0.2  cms,  a=10  sq.  cms,  the  M.  M.  F.  required  will  be  26  - 
000X0.02=520  gilberts=416  ampere-turns,  and  this  must  be  the  exci- 
tation included  on  both  limbs  of  the  electro-magnet. 
(To  be  continued). 
Laboratory  of  Houston  &  Kennelly,  Philadelphia. 


January  5,  1895. 
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Practical  Notes  on  Uynamo  Calculation. 


IIV   Al.l'RHD  K.    WIKNI'.K. 

Synopsis  of  J'nuiliiiii  S,-citons. —lidore  coiiiiiiciiciii),'  I'arl  111.  we 
will,  for  the  benefit,  of  new  subscribers,  briefly  review  the  contents 
of  I'art  I.  and  If.  of  this  serial.  In  the  first  part,  which  is  coni- 
mcMioea  in  the  issue  of  May  19,  1894  (Vol.  XXIII.,  p.  67S),  the 
niilhor  has  <leiUicecl  a  nunieriral  value  for  the  unit  of  elertro- 
niagnetio  induction,  and,  based  upon  this  "auit  aruiatnre-induc- 
tion,"  has  given  a  set  of  practical  fomiulre  for  calculating  the 
dimensions  and  the  winding  of  the  armature.  This  object  is  treate<t 
in  30  chapters,  as  follows: 

Pari  I.—CatatlatioH  of  Armature. 

Chapter  1.  Unit  Armature  Induction.— Chapter  2.  Specific  Arma- 
ture Induction.— Chapter  3.  Conductor  Velocity.— Chapter  4.  iMeld 
Density.- Chapter  S.  Length  of  Active  Armature  Conductor.— 
Chapter  6.  Size  of  Armature  Conductor.— Chapter  7.  Diameter  of 
Armature  Core.— Chapter  8.  Dimensions  of  Toothed  and  Perforated 
Armatures;  (a)  Toothed  Armatures;  yb)  Perforated  Armatures. — 
Chapter  9.  Length  of  .Armature  Core;  (a)  Number  of  Wires  per 
i^ayer;  (6)  Height  of  Winding  Space,  Number  of  Layers;  (c) 
Total  number  of  Conductors,  Length  of  Armature  Core.— Chapter 
10.  Armature  Insulations;  (a)  Number  of  Commutator  Divisions; 
(h)  Number  of  Convolutions  per  Commutator  Division;  (i)  Number 
of  Armature  Divisions.— Chapter  12.  Radial  Depth  of  Armature 
Core,  Den--ity  of  Magnetic  Lines  in  Armature  Body. — Chapter  13. 
Total  Length  of  Armature  Conductor;  (a)  Drum  Armatures;  (b) 
Ring  Armatures;  (< )  Drum  Wound  Ring  Armatures. — Chapter  14. 
Weight  of  Armature  Winding. —Chapter  15.  Armature  Resistance.— 
Chapter  16.  Energy — Losses  in  Armature;  [a]  Energy  Dissipated  in 
.-Vrmature  Winding;  (b)  Energy  Dissipated  by  Hysteresis;  (c)  En- 
ergy Dissipated  by  Eddy  Currents;  (</)  Total  p:;nergy.  Loss  in  Arma- 
ture.—Chapter  17.  Radiating  Surface  of  Armature;  (.;)  Radiating 
Surface  of  Drum  Armatures;  [b]  Radiating  Surface  of  Ring  Arma- 
tures.— Chapter  18.  Specific  Energy  Loss.  Rise  of  Armature  Tem- 
perature. Empirical  Formula  for  Heating  of  Drum  Armatures.  — 
Chapter  19.  Circumferential  Current;  Density  of  Armature. — Chap- 
ter 20.  Load  Limit  and  Maximum  Safe  Output  of  Armature.  —Chap- 
ter 21.  Running  Value  of  Armature. — Chapter  22.  Armature  Tonjue 
— Chapter  23.  Peripheral  Force  of  .\rmature  Conductors. — Chapter 
24.  Armature  Thrust. — Chapter  25.  Types  of  Armature  Winding; 
(a)  Closed  Coil  Winding  and  Open  Coil  Winding;  (b)  Spiral 
Winding,  Lap  Winding  and  Wave  Winding. — Chapter  26.  Group- 
ing of  Armaiure  Coils.  Formula  for  Connecting;  (a)  Parallel 
Grouping;  (A)  Series  Grouping;  (c)  Series  Parallel  Grouping. 
— Chapter  27.  Application  of  Counecting  Formula  to  Special  Cases; 
[a)  Bipolar  Armatures;  {b)  Multipolar  Armatures,  with  Parallel 
Grouping;  (cj  Multipolar  Armatures,  with  Series  Grouping. — 
Chapter  28.  Dimensioning  of  Commutator;  [a]  Diameter  and 
Length  of  Brush  Surface;  (q)  Commutator  Insulations. — Chapter 
29.  Brushes  and  Current  Leads;  [b)  Brushes;  \bj  Current  Leads. 
— -Chapter  30.  Mechanical  Calculations  about  Armature;  (aj  Shaft; 
(AjDriviug  Spokes;  (t)  Bearing;  {d }  Pulley  and  Belt. 

In  Part  I.  are  contained  Formulas  (1)  to  1,88),  and  Tables  I.  to 
XLIV.,  derived  from  the  data  of  nearly  two  hundred  of  the  best 
modern  dynamos. 

The  second  part  deals  with  the  magnetic  flux,  and  embraces  ten 
chapters,  arranged  in  two  subdivisions. 

J'art  II.  ^Calculation  of  Magnetic  Flux. 

1.  Useful  aud  Total  Magnetic  Flux. 

Chapter  31.  Magnetic  Field.  Lines  of  Magnetic  Force.  Mag- 
netic Flux.  Field  Intensity. — Chapter  32.  Useful  Flux  of  Dynamo. 
— Chapter  33.  Actual  Field  Density  of  Dynamo;  (aj  Smooth  Arma- 
tures; [b]  Toothed  and  Perforated  Armatures. — Chapter  34.  Per- 
centage of  Polar  Arc;  [a)  Distance  between  Pole  Corners;  [b )  Bore 
of  Pole  Pieces;  (f)  Polar  Embrace. — Chapter  35.  Relative  Efficiency 
of  Magnetic  Field. — Chapter  36.  Total  Flux  to  be  Generated  in 
Machine. 

2.  Calculation  of  Leakage  Coefficient. 

Chapter  37.  Formula  for  Probable  Leakage  Factor;  (a)  Smooth 
Armature;  (b)  Toothed  and  Perforated  Armatures. — Chapter  38. 
General  FormuUe  for  Relative  Permeances;  la)  Two  Plane  Surfase 
inclined  to  each  other;  {b)  Two  Parallel  Plane  Surfaces  Facing  Each 
other;  (c)  Two  Equal  Rectangular  Surfaces  Lying  in  One  Plane;  {d j 
Two  equal  rectangles  at  right  angles  to  each  other;  {e)  Two  parallel 


lylinders;  (  /' )  Two  I'arallel  Cylin<ler-Halves.— Chapter  39.  Relative 
Permeances  in  DynanioKlcrtric  Machines;  (a)  Principle  of  Mag- 
netic Potential;  (/')  Relative  I'ernieance  of  the  Air  Gaps;  (r)  Rel- 
ative Average  Permeance  Across  the  M.ignet  Cores;  (d)  Relative 
Permeance  Aoro.ss  Pole  Pieces;  [e)  Relative  Permeance  Between  Pbk- 
Pieces  and  Yoke.— Chapter  40.   Actual  Leakage  Factor  of  Machine. 

Part  II.,  is  conunencerl  in  the  issue  of  Nov.  10,  1894  (Vol. 
XXIV.,  p.  497),  and  comprises  formulae  (89)  to  (134),  and  Tables 
XLV.  to  LI  I. 

In  the  following  parts  the  dimensioning  of  the  field  magnet 
frame,  the  calculation  of  the  magnetomotive  forces,  the  calcula- 
tion of  the  magnet  winding,  and  practical  examples  of  dynamo- 
calculation  will  be  taken  up. 

(Part  III.  will  be  continued  in  our  next  issue. ) 


A  Definition  of  Reactance. 


To  the  Editor  of  The  Electrical  IVorld  : 

Sir:— I  am  much  obliged  to  you  for  the  interesting  discussion 
which  yon  have  opened  in  your  columns  concerning  the  meaning 
of  the  word  "reactance, "  and  I  hope  that  the  article  which  you 
kindly  reprinted  in  your  issue  of  the  20th  of  October  may  have 
been  understood  by  all  your  readers  as  fully  as  it  was  by  Messrs. 
Houston  and  Kennclly,  with  whom  I  am  pleased  to  find  myself  in 
perfect  accord. 

Unfortunately  Messrs.  Steinmetz  and  Bedell,  who  appear  to  main- 
tain some  ill  feeling  towards  me  for  having  claimed  for  the  "So- 
ci^te  Internationale  des  Electriciens"  a  greater  share  of  credit  than 
was  accorded  by  the  opening  sentence  of  their  article,  "The 
term  reactance  which  has  beea  employed  by  us  and  otAers."  and 
attributed  to  me  in  their  recent  communication  a  "po.sition" 
markedly  different  from  that  which  I  intended  to  assume. 

I  do  not  at  all  assert  that  the  definition 
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is  pre/'erable  to  that  of  the  American  Institute,  for  the  good  reason 
that,  with  Messrs.  Houston  aud  Kennelly,  I  believe  these  defini- 
tions to  be  absolutely  identical,  if  the  circuit  is  limited  to  the  in- 
clusion of  inductance  and  capacity,  as  I  have  stipulated. 

Moreover,  I  have  never  declared  that  reactance  was  constant. 
What  I  have  slated  is  that  it  was  a  "constant  of  the  ciratit,"  which 
is  au  entirely  different  matter.  With  us  a"constanl  of  a  body." 
or  a  " constant  of  a  circuit,"  \s  any  characteristic  property  of  a 
body  or  of  a  circuit  even  though  it  be  more  or  less  variable,  as 
resistance,  or  permeance.  I  am  very  much  surprised  that  such 
an  objection  should  have  been  raised,  an  objection  which  would 
attribute  to  me  an  incredible  degree  of  ignorance. 

The  only  position  I  have  wished  to  take  is  as  follows:  (1)  It 
is  an  abuse  of  the  word  "reactance"  to  apply  it  without  qualifica- 
tion to  other  cases  than  those  arising  from  reactions  by  E.  M.  F.'s. 
generated  from  the  inductance  and  capacity  of  the  circuit  consid- 
ered. In  all  other  cases  the  terms  apparent  reactance*  (or  equiva- 
lent reactance)  should  be  expressly  employed. 

The  definition  ot  reactance  should  be  supplemented    by    that    of 

Power 

apparent  resistance,  R  =  ^yj-renf 

Messrs.  Houston  and  Kennelly,  and  Steinmetz  and  Bedell  have 
doubtless    appreciated  the  justice  of  my  criticisms,  since  they    have 

»Tlie  necessity  for  tliis  distinction,  althougli  extremely  important,  may  escape 
notice,  and  even  Professor  Macfarlane  lias  absolutely  opposed  it.  It  is.howerer. 
a  siuflScient  reply  to  this  objection  to  consider  a  particular  case,  for  example  the 
equation  which  expresses  the  current  strength  /  of  a  synchronous  motor.  This 
may  be  written  from  the  point  of  view  I  advocate 
£  —  £> 

where  E  is  the  E.  M.  F.  .of  supply.  E  the  C.  E.  M.  P.  of  the  motor.  J!  the 
resistance,  and  A'  the  reactance  of  the  armature.  On  the  other  hand,  if  we 
consider  only  the  apparent  values  K,  and  A",  as  preferred  by  Prote,<sor  Mac- 
farlane.  we  should  write 

E 

'  ~  \/Ri^  +  /ir,« 

The  former  notation  is  preferable    (taking  mean  values  for    K  and  R     w 
dealing  with  the  theory  of  operation  of  such  motors. 

The  latter  notation.  I.  <?.  the  employment  of  the  equivaltnt  resistance  and 
reactance,  will,  on  the  other  band,  be  more  suitable  for  the  practical  study  of 
the  effect  of  the  current,  and  of  a  motor,  upon  the  liiie  conductors. 

It  is  desirable,  in  my  opinion,  to  retain  both  systems  of  notation,  aud  it  will, 
therefore,  be  evident  why  I  protested  against  the  suppression,  by  Messrs. 
Bedell  and  Steinmetz,  of  the  6rsl  in  favor  of  the  second. 
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not  olTcrcd  any  objections  upon  these  points,  with  the  single  ex- 
ception that  they  prefer  the  word  "equivalent"  to  "apparent." 
This  is  a  matter  of  taste,  and  I  cheerfully  accept  the  word  "equiva- 
lent" if  they  so  prefer. 

Admitting  the  preceding,  I  am  unable  to  understand  the  objec- 
tions raised  by  Messrs.  Sleinmelz  and  Bedell,  in  regard  to  the 
effect  of  hsyteresis  in  circuits  containing  iron  cores,  in  the  absence 
of  external  E.  M.  F.  's.  In  fact,  where  hysteresis  exists,  it  suffices 
to  designate  by  A'  the  equivalent  resistance  (the  sum  of  the  ohmic 
resistance  ;•  and  the  hysteretic  loss,  divided  by  the  current)  in 
order  to  write 


(1) 


/  = 


v/i?»  +  A"' 


where  A'  stands 


for  the  same  reactance  as  that  which  Messrs.  Bedell  and  Steinmetz 
specify  when  they  say 

There  is,  therefore,  not  a  shadow  of  contradiction  between  the  two 
formuUe,  and  our  definition  evidently  offers  no  difficulties  to  ap- 
plication in  the  case  of  hysteresis. 

I  can  moreover  affirm  that  the  committee  of  "The  Socidte  Inter- 
nationale" which  included  electricians  as  distinguished  as  Pro- 
fessors Mascart,  I'otier,  Ilospitalier  and  others,  never  regarded  this 
question  otherwise  than  Messrs.  Steinmetz  and  Bedell.  Even  though 
it  formulated  equator  (1),  it  was  because  it  considered  AT/  as  being 
the  second  side  of  a  tt^/ii  an^/t'i^  triangle,  of  which  £  is  the 
h3'pothenuse,  and  of  which  the  first  side  has  a  direction  coincident 
with  y.  As  there  can  onlj-  be  one  way  of  defining  this  triangle, 
there  can  only  be  one  definition  of  reactance,  as  has  been  appre- 
ciated from  the  outset  by  Messrs.  Houston  and  Kennell)'. 

I  regret  that  this  statement  dispels  the  illusion  of  Messrs.  Stein- 
metz and  Bedell,  who  appear  to  believe  that  they  have  derived  a 
new  definition,  when  the}'  have  only  given  a  different  enunciation 
of  the  same  definition,  but  if  the  Societe  Internationale,  which 
had  carefully  studied  the  proposals  of  the  American  Institute,  had 
been  consulted  in  its  turn  by  Messrs.  Steinmetz  and  Bedell,  it 
would  have  doubtless  given  them  the  exact  meaning  above  indicated. 
It  would, however, have  refrained  from  compounding  the  true  react- 
ance in  a  circuit  with  its  equivalent  reactance,  in  the  presence  of  an 
external  B.  M.  F. ,  as  has  been  done  by  Messrs.  Steinmetz  and 
Bedell. 

.\s  soon  as  Messrs.  Steinmetz  and  Bedel!  abstain  from  this  abuse 
of  the  word  "reactance,"  the  onl}-  point  to  which  I  have  taken 
exception,  I  shall  be  happj-  lo  come  into  accord  with  them,  on  the 
basis  indicated  by  Messrs.  Houston  and  Kennelly,  bj*  accepting  the 
definition  adopted  by  the  American  Institute  for  the  definition  of 
reactance,  as  equivalent  to  our  own  within  these  clearly  defined 
limits,  and  declaring  the  same  preferable,  both  because  it  is  sim- 
pler  and  more  elegant. 

Finally,  I  embrace  the  opportunity  to  supplement  the  definition 
of  reactance  in  giving  the  name  reaiiance  factor  to  the  ratio  A'  of 
the    reactance  K  in  a  circuit  to  its  equivalent  resistance  R.     R 

This  ratio  is  similar  to  the  impedance  factor  of  Mr.  Kennelly, 
and  it  is  often  very  convenient.  It  defines  the  tangent  of  the  angle 
of  the  lag  of  the  current  with  reference  to  the  E. ~M.  F.  producing 
it. 

Having  completed  this  perhaps  too  lengthy  letter,  I  suppose  I 
ought  to  sign  myself  by  the  mysterious  and  amusing  title  which 
Messrs.  Steinmett  and  Bedell  persistently  gave  me,  i.  e.,  "The 
F'rench  author  referred  to. ' '  A.   BtONDKL. 

Ecole  des  Fonts  et  Chaussees,  Paris,  France. 


To  the  Editor  of  The  Electrical  World  : 

Sir: — In  sending  you  the  present  communication  concerning  the 
term  reactance,  my  purpose  is  not  to  cause  controversy  or  to  enter 
into  personal  discussion.  I  desire,  however,  that  this  matter  ma}-  be 
freed  from  any  misunderstanding,  feeling  as  I  do  that  there  is  no 
occasion  for  misunderstanding,  either  in  regard  to  the  technical 
points  involved  or  in  regard  to  the  personal  views  which  have  been 
expressed  concerning  reactance,  its  meaning  and  its  history.  If  I 
have  been  in  pait  the  cause  of  any  misunderstanding,  I  regret  it 
and  trust  that  such  may  not  continue.  Through  your  kindness  I 
have  seen,  on  the  day  that  this  issue  of  the  Ei.ncTRiCAi,  World  goes 
to  press,  the  lettei  from  Professor  Blondel  which  you  are  about  to 
publish  and  which  is  the  occasion  of  my  writing.  Time  has  not 
allowed  me  to  first  learn  the  views  of  Mr.  Steinmetz. 

Concerning  the  history  of  the  term  reactance,  it  has  been  far  from 
any  intention  of  mine,  Mr.  Steinmetz,    the    American    Institute    of 


Electrical  Engineers,  or.as  far  as  I  am  aware,  of  any  of  its  members, 
to  pose  as  the  originator  of  the  term  or  as  the  original  advocate 
of  its  use.  This  has  been  clearly  understood  from  the  beginning  by 
engineers  in  this  country.  I  may  here  quote  verbatim  from  the 
article  entitled  "Reactance,"  by  Mr.  Steinmetz  and  myself  in  the 
Transactions  of  the  American  Institute  of  Electrical  ICngineers  (see 
Transactions,  p.  768).  "This  term  was  first  suggested  by  M.  Ilospi- 
talier (see"Iy'  Industrie  Eleclrique, "  May  10,  1893),  and  was 
proposed  officially  (see  Bulletin,  June,  1S93),  by  the  committee 
appointed  by  the  .Societe  Internationale  des  Electriciens  to  consider 
the  Congress  pioposals  of  this  Institute.  (See  Transactions,  vol.  x., 
p.  413.  )  We  take  pleasure  in  expressing  our  appreciation  of  the 
praiseworthy  efforts  of  Prof.  Hospitalier  and  the  Socictc  Inter- 
nationale in  their  advocacy  of  this  and  other  conventions  of  nomen- 
clature. "  This  statement  appeared  at  the  bottom  of  the  first  page 
of  the  article  in  the  Transactions;  it  did  not  appear  in  the  article  as 
first  given  in  some  of  the  technical  papers.  This  statement  is  clear 
and  explicit.  In  a  supplementary  article,  "Reactance  and  its 
Definition,"  by  Mr.  .Steinmetz  and  myself,  the  following  statement 
is  made,  which  has  appeared  in  the  Transactions  and  the  technical 
press.  (See  Electrical  World,  Dec.  1,  1H94.  )  "'In  a  note  to 
our  original  paper,  we  have  called  attention  to  the  first  suggestion  of 
the  term  reactance  by  M.  Hospitalier  in  May,  1893,  and  the 
recommendation  of  the  committee  appointed  by  the  Socidtc  Interna- 
tionale des  Electriciens  to  consider  the  programme  for  the  Chicago 
Congress,  1893.  The  term  is  a  happy  one;  it  is  international,  and 
uniformity  in  its  use  is  to  be  desired." 

For  a  jear  and  a  half  I  have  been  an  ardent  advocate  of  the  use 
of  the  term  reactance,  but  desire  no  further  honor,  being  first  made 
acquainted  with  the  word  b}'  M.  Hospitalier  himself  in  a  conver- 
sation on  the  subject  of  units  and  symbols,  which  I  had  the  pleas- 
ure of  holding  with  him  in  the  early  summer  of  1893.  I  confess 
that  the  expression  "advocated  by  us  and  others"  was  bad  form,' 
although  correct. 

Concerning  the  meaning  of  the  term  there  is  practically  unanimit}- 
of  opinion.  The  same  thing  may  be  approached  from  slightly 
different  standpoints  and  differently  expressed ;  the  idea  is  the  same. 
Mr.  Steinmetz  and  I  willingly  restricted  "reactance"  to  the  effects 
of  self-induction  and  capacity,  using  equivalent  (or  apparent) 
reactance  where  external  reactive  E.  M.  F.  's  are  involved.  React- 
ance primarilj'  signifies  a  quantity  involving  no  expenditure  of 
energy,  a  consideration  which  Mr.  Steinmetz  and  I  have  considered 
paramount,  and  upon  which  we  haye  laid  particular  stress.         ___ 

In  the  treatment  of  the  sj'iichronous  motor,  the  reactance  (due  to 
self-induction  and  capacity  alone)  and  the  equivalent  reactance  are 
each  useful.  It  is,  of  course,  to  be  understood  that,  where  E.  M. 
F's  are  added,  they  are  added  as  vectors  and  not  as  algebraic  quantities. 
Where  equivalent  resistance  and  reactance  are  used,  we  may  employ 
the  term  equivalent  impedance  for  their  vector  sum.  Thus:  the  cur- 
rent flowing  in  the  armature  of  a  sj-nchronous  motor  is  equal  lo  the 
vector  sum  ot  the  impressed  and  counter  E.  M.  F's,  divided  by  the 
impedance;  or  it  is  equal  to  the  impressed  E.  M.  F.  divided  by  the 
equivalent  impedance.  This  usage  has  been  followed  by  Professor 
Ryan  and  myself  in  a  paper  on  the  synchronous  motor  now  in 
press. 

The  term  apparent  resistance  is  a  good  one  and  needed.  It  might 
be  well  to  distinguish  between  "equivalent"  and  "apparent"  as 
follows:  Equivalent  resistance  and  reactance  might  indicate  the 
presence  of  external  E.  M.  F.  's,  as  that  produced  by  mutual  induc- 
tion;  apparent  resistance  could  then  be  reserved  as  a  power  co-effi- 
cient for  a  simple  circuit,  combining  the  effects  of  ohmic  resistance 
and  hysteretic  loss. 

A  means  for  designating  .the  tangent  of  the  angle  of  lag  or 
advance  by  some  term,  as  reactance  factor,  will  prove  a  conven- 
ience. 

We  agree  throughout,  although  1  did  in  part  misunderstand  Pro- 
fessor Blondel.  That  there  is  any  "ill  feeling"  on  my  part  is  far 
from  true.  Any  correction  or  criticism,  given  in  the  proper  spirit, 
is  to  he  looked  upon  as  a  favor  rather  than  otherwise. 

May  I  add  in  closing  that  the  designation  "two  Ameiican 
writers"  [no  names  givenj  is  even  more  indefinite  than  "the 
French  author  referred  to"  [with  name  given];  and  further,  that 
the  latter  expression  was  employed  by  Mr.  Steinmetz  and  myself, 
because  we  have  naturally  believed  that  Professor  Blondel,  having 
used  a  similar  form,  would  so  prefer  and  could  take  no  offence  ? 

There  has  been  a  tempest  in  a  teapot,  whereby  "Reactance"  has 
involved  an  expenditure  of  energy  contrary  to  its  definition.  Let 
us  allow  "Reactance"  to  go  about  its  duties,  without  permitting  it, 
however,  to  do  work. 

Frkdkrick  Bkdkll. 

New  York.  N.  Y. 


.Vo/<v  llf>;iiiniii);  willi  tht-  jn of iiliissiif;tlu-ilo!Ii.wni4inu>  .rl.im  clKin(;cs>-ill 
be  luude  ill  this  departiiit^nt.  Insleatl  of  being  coDlined  lo  foreign  eleclrical 
litrraturr.lhe  scope  of  the  Digest  will  hereafter  be  extended  ;o  include  the  most 
important  electrical  literature  published  in  this  country.  It  will  not  be  con- 
fined to  the  purely  electrical  journals,  but  will  include,  as  f.Tr  as  possible,  arti- 
cles on  electrical  subjects  published  in  non-electrical  journals  if  they  are  of  a 
technical  character,  .\bstracts  of  articles  appearing  in  journals  which  are 
readily  accessible  to  .\iiierican  readers  will,  in  general,  be  noticed  more  briefly 
than  these  in  the  less  accessible  journals.  For  the  convenience  of  the  readers 
the  abstracts  of  -American  articles  will  be  separated  from  those  of  foreign  origin 
by  a  dash.  More  space  will  be  devoted  to  the  abstracts  as  distinguished  from 
the  references,  and  the  former  will  be  limited  to  the  most  important  technical 
articles  of  the  previous  week.  e-vcUiding  of  course,  those  appearing  in  The 
Electrical  World.  In  general,  abstracts  will  contain  briefly  the  nature  of  the 
article,  its^object  the  most  imp<irtant  data  and  the  conclusions,  as  far  as  the 
limited  space  will  admit.  Articles  of  the  following  kind,  and  references  to 
them,  will  hereafter  be  omitted ;  those  of  comparatively  little  interest  or  impor- 
tance, or  which  appear  to  contain  nothing  new  or  technical,  or  belonging  more 
particularly  to  other  branches  of  engineering  science,  or  are  mere  descriptions 
of  apparatus,  installations,  etc..  unless  of  special  interest.  Reference  will  be 
given  as  heretofore  to  English  translations  of  important  articles  originally 
appearing  in  a  foreign  language,  provided  such  translations,  when  abstracts, 
contain  appreciably  more  than  was  included  in  the  Digest  abstract.  Refer- 
ence will  also  be  given  to  important  articles  which  do  not  admit  of  being 
abstracted.     A  change  will  also  be  made  in  the  grouping  of  the  divisions. 

Abstracts  iiia«le  by  authors,  editors  or  publishers  will  be  inserted  if  received 
at  least  as  early  as  the  journal  in  which  the  original  article  appears,  provided 
such  abstracts  are  not  longer  than  the  importance  of  the  subject  warrants,  and 
that  they  comply  with  the  general  outline  given  above,  the  compiler  reserving 
the  right  to  edit  or  reject  them.  Such  abstracts  may  be  sent  in  the  English. 
French  or  German  languages. 

It  will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  jour- 
nals, or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the 
compiler  a  copy,  specially  marked,  in  which  any  important  electrical  article 
appears. 

.\11  communications  to  this  department  should  be  addressed  to'  The  Elec- 
rKic.\L  WoRLi>.  Digest  Department.  927  Chestnut  street,  Philadelphia,  Pa. 


DYNAMOS,  MOTORS  AND  TRANSFORMERS. 
Op<n  Circuit  Losi  in  Tratis formers. — The  Lotid.  "Elec,"  Dec.  14, 
contains  several  replies  to  Mr.  Partridge's  short  article  which  was 
abstracted  in  the  Digest  last  week.  Dr.  Fleming  states  that  it  should 
not  be  inferred  that  such  a  time  inciease  in  the  iron  loss  of  a  tians- 
former  is  a  general  ph'>nomenon  or  one  which  is  a  universal  defect  in 
ti.tnsformers  now  used ;  he  has  given  the  subject  attention  for  a  long 
time  past,  and  has  also  made  a  series  of  extended  tests  which  have 
shown  two  causes  of  variation  of  these  losses,  which  render  it  absolutely 
necessary  to  state,  in  connection  with  any  such  measurements,  the  tem- 
perature of  the  core  and  the  form  of  the  curve  of  the  voltage  at  the 
terminals  of  the  primary  circuit,  before  the  results  can  be  compared;  he 
also  states  that  his  experiments  have  shown  that  in  ceitain  transformers, 
especially  tested  for  that  purpose,  no  time  increase  in  the  iron  loss  takes 
place,  the  experiments  having  been  extended  over  a  period  of  four 
months;  two  30-kilowatt  transformeis  were  tested  with  a  single  Mordey 
alternator;  as  they  became  heated,  a  steady  decrease  in  the  hysteresis 
losses  were  found,  which  fell  steadily  during  24  hours,  after  which  it 
became  stationary ;  after  four  months  there  was  no  evidence  whatever  of 
any  sensible  time  increase;  the  iron  losses  may  vary  fiom  5  to  35  per 
cent,  or  more,  according  to  the  curve  of  the  E.  M.  F.  at  the  primaiy; 
the  temperature  rise  may  make  a  difference  of  10  to  12  per  cent.  ;  for 
comparative  tests  the  temperature  should  therefore  be  the  same,  and  the 
tests  should  be  made  with  the  same  load  on  that  alternator;  he  finds 
that  the  loss  when  worked  off  groups  of  alternators  in  parallel  is  not  the 
same  as  when  the  individual  machines  are  used  separately.  Opinions 
must  be  held  in  suspense,  and  the  problem  now  is  to  find  out  when  this 
increase  occurs  and  how  it  may  be  prevented  ;  he  adds  that  there  is  an 
indication  that  relativel)-  very  small  hysteresis  losses  are  not  so  perma- 
nent as  larger  ones.  Mr.  Roger  Smith  states  that  fot  several  months 
he  has  been  experimenting  in  this  direction,  and  in  one  sample  of  iion 
he  has  found  a  consideiable  increase,  but  thinks  it  necessary  to  test 
seveial  samples  before  arriving  at  any  definite  conclusions;  he  intends 
to  publish  the  res'ilts  soon.  Mt.  Blathy,  of  Buda-Pesth,  states  that  man- 
ufacturers of  transformers  have  been  aware  of  this  increase  with  time, 
piovided  the  transformer  is  in  circuit,  and  also  that  it  is  not  due  to 
dampness:  the  increase  which  he  has  noticed  is  generally  from  20  to 
25  per  cent,  of  the  original  value;  artificial  heating  foi  sevetal  hours  to 
a  temperature  of  about  150°  C.  will  have  the  same  effect,  the  iron  loss 
being  permanently  raised  thereby  about  25  per  cent. 

1  runs  farmer  Losses.— \a    the    Lend.     "Elec.     Eng.,"    Dec.     14,    Mr. 


Whitchcr  de-critjc-  .i  -y-lcin  dcvi^.^1   by  !nni-.  II    lu    C;  mi:ii:>Ii   Uk.    :..-sts 
for  small  loads. 

Unipolar  Dynamos.— "YYie  system  desciibed  in  the  Digest  last  week  is 
criticised  and  discussed  in  "Cosmos,"  Dec.  8  and  Dec.  15. 

Motor  and  Dynamo  Design. — Ml.  Dunn's  lecture  is  concluded  in  the 
"Elec.  Eng.,"  Dec.  19.  He  discusses  sparking,  compounding  and  arma- 
ture reaction ;  the  former,  if  due  to  ridges  on  the  commutator  or  to 
brushes  which  are  too  small,  can  easily  be  remedied;  the  chief  c;iust  is 
the  self-induction  of  the  coils,  and  in  that  case  «..ne  remedy  is  to  increa.se 
the  resistance  of  the  toe  of  the  brushes,  thus  forcing  the  current  through 
the  coil  which  has  been  short-circuited  by  the  biush  ;  carbon  brushes 
are  not  always  suitable,  and  in  some  cases  copper  brushes,  made  with 
many  lamin;c,  are  used;  he  believes  that  this  resistance  of  the  blushes 
ought  to  increase  with  the  square  of  the  voltage.  The  second  way  of 
killing  the  spark  is  by  inducing  an  electromotive  force  in  that  coil  at 
the  moment  when  its  current  is  to  be  changed  and  thus  help  lo  change 
it  (the  compiler  suggests  that  this  E.  M.F.  should  be  just  sufficient  to 
cause  a  current  to  circulate  in  this  short  circuit  coil  which  is  exactly 
equal  and  in  the  same  direction  as  that  half  of  the  armature  current,  for 
in  that  case  no  change  will  be  produced  in  this  coil  at  the  moment  when 
it  leaves  the  brushes) ;  the  effect  of  this  E.  M.  1'.  was  shown  by  an  inter- 
esting experiment;  it  is  important  in  that  case  to  provide  means  that  the 
magnetism  shall  not  be  driven  away  by  the  aimature  leaction,  which  he 
showed  by  an  experiment.  Regaiding  compound  winding,  he  shows 
that  it  is  desirable  to  use  the  machine  near  the  bend  of  the  saturation 
curve,  but  as  this  is  curved  the  increase  of  voltage  would  net  be  propor- 
tional to  the  current  output;  to  obtain  a  straight  line  proportion  he  sug- 
gests over-compounding  and  then  shunting  the  series  coils,  not  with  a 
Geiraan  silver  resistance,  as  is  customaiy.  but  with  a  small  iron  wire 
which  has  a  laige  temperature  co-efiicient,  such  that  iu  heating  it  changes 
its  resistance,  thus  producing  a  curve  whose  convexity  is  upward, 
which,  together  with  the  saturation  curves  of  opposite  cuivaluie,  will 
result  in  a  straight  line;  this  will  take  a  little  time,  as  the  coil  must  gel 
hot.  but  this  can  be  hastened  by  placing  it  in  a  vacuum. 

A  discussion  of  the  paper  is  published  in  the  "West.  El.,"  Dec.  22. 
Dr.  Emery  called  attention  to  a  common  mistake  made  in  testing  large 
engine  dynamos,  due  to  the  fact  that  the  aimatuie  drag  incieases  materi- 
ally as  the  load  rises;  the  piopei  way  lo  make  the  tests  is  "by  separate 
excitation,  or  by  putting  on  more  shunt  field,  without  using  the  series 
field,  lo  make  a  series  of  progressive  tests  and  bring  up  the  voltage  by 
the  increased  field  and  find  the  losses  when  the  aimature  circuit  is  open 
for  each  of  these  progressive  loads,  and  then  these  subtracted  from  the 
full  load,  or  added  together  and  compared  with  the  extemal  output, 
really  jr'ves  the  eSciency";  the  efficiency  of  such  machines  is  lowered 
by  this  method.  Mr  Dunn  spoke  of  a  brush  made  up  of  copper  leaves 
separated  by  paraifine  paper  and  laniinx  of  some  high  resistance 
material.  He  described  the  action  of  the  Dobrowolski  device,  in  which 
the  armature  is  entiiely  surrounded  by  a  hollow  iron  cylinder  which, 
therefo.e,  bridges  over  the  air  space  between  the  ends  of  both  pieces;  he 
stales  that  it  does  not  cause  much  leakage,  and  that  it  pioduces  a  gentle 
distribution  of  the  mag^netic  fiinge  across  the  space  between  the  ends  of 
the  pole  pieces. 

Printifles  of  Dynamo  Design.— k  serial  by  Mr.  Hariison  under  this 
heading  is  continued  in  the  "El.  Age,"  Dec.  22.  He  discusses  the  field 
frames  of  dynamos  and  leakage. 

Eleetrieal  Machinist  Practice.  —  In  the  14th  paper  of  this  series  by 
Mr.  Hobert  in  the  "Elec.  Eng.,"  Dec.  19.  he  gives  a  few  hints  in 
handling  armatures.  In  the  15th  aiticle.  in  the  issue  of  Dec.  26,  he 
discusses  lubrication,  babbitting  and  the  balance  of  armatuies,  and  in 
each  case  suggests  improved  methods,  in  the  latter  case,  calling  attention 
to  the  difference  between  the  standing  balance  and  the  running  balance; 
the  latter  will  be  discussed  in  the  next  paper. 

LIGHTS  AND  LIGHTING. 

Lighting  of  Ii^0ri-sho/is.—"l,'Ji\ec.,"  Dec.  8.  abstracts  at  some  length 
from  a  recent  paper  of  Mr.  Ziezer.  Lighting  by  incandescent  lights  he 
finds  is  about  32  per  cent,  less  expensive  in  first  cost  than  lighting  with 
the  inveited  arc,  and  about  25  per  cent,  less  expensive  than  with  the 
direct  arc;  the  opeiating  expenses  are  about  36  per  cent,  less  if  there  is 
a  special  engine  and  about  25  per  cent,  if  there  is  no  special  engine ;  in- 
verted arcs  cost  originally  about  8.6  per  cent,  more  than  the  oidinary  arcs, 
and  the  operating  cost  is  1,8.9  per  cent,  greater:  from  this  he  concludes 
that  the  cheapest  method  of  electric  lighting  for  silk  spinning  factories, 
and  in  general  for  the  textile  industries,  is  the  incandescent  light,  but 
when  the  shadows  cast  iuterfeie  materially  with  Ihe  work,  as  in  weaving 
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machines,  it  Is  best  to  use  the  inverted  arc,  which  produces  no  shadows. 
Detailed  estimates  are  given  for  comparinir  lightinR  by  Ras  with  that  by 
electricity,  and  ".hey  show  that  the  fust  cost  is  considerably  greatei  for 
the  electric  installations  (on  the  assumption,  however,  that  the  gas  foi 
gas  lighting  is  obtained  from  the  stn-et  main),  but  the  cost  per  houi  is 
much  less.  The  system  with  inverted  arcs  has  been  in  use  for  some 
time  in  the  works  of  Messis.  Dobson,  Barlow  S:  Co.,  of  liolton.  and  the 
results  have  been  very  satisfactory ;  these  lamps  are  more  expensive, 
but  the  cost  of  the  lighting  pet  hour  is  much  less  than  that  of  all  other 
systems,  in  which  a  few  bright  HkIiIs,  as  distinguished  from  many 
smallei  ones,  are  used. 

^fill  Ai'f /;/;■>».!?.— Accoidiug  to  the  I.ond.  "Klec.  Eng.,"  Dec.  14,  a  new 
system  has  been  intioduccd  in  an  India  cotton  mill,  in  which  all  of  the 
artificial  lighting  is  done  from  the  outside  with  50-cp.  lamps  in  special 
zinc  fittings,  placed  outside  of  each  window  ;  the  system  has  proved  itself 
to  be  a  complete  success  and  saves  the  extra  premium  for  fire  insurance. 

Arlijicial  Lightiiii;  from  ii  Hygienic  Statulpoint. — A  short  article  by 
Mr.  Gentsch  is  published  in  the  "  Zeit.  f.  Beleucht.,"  Nov.  24.  He 
states  that  a  normal  person  develops  92  units  of  heat  per  hour,  a  stearine 
candle  <)4,  and  17  of  these  1,584,  a  petroleum  flame  of  17-cp.  634.  a  gas 
flame  795,  according  to  Pettenkofer,  and  988  according  to  Renk  ;  acrordiug 
to  the  latter  the  Welsbach  light  gives  only  half  as  much  as  an  Argand 
burner  of  the  same  candle  power;  according  to  Dieke  the  heat  pei 
candle,  for  a  gas  flame,  is  .50,  for  an  Argand  burner  44,  for  a  Siemens' 
regenerative  burner  of  medium  size  23,  and  for  the  Welsbach  light  10.6: 
an  incandescent  lamp  of  17  candles  develops  only  46  units  of  heat  per 
hour,  and  the  arc  light  practically  none  at  all.  Pettenkofer  gives  one 
per  cent,  as  the  upper  limit  of  the  amount  of  carbonic  acid  gas  that  air 
may  contain;  a  person  develops  44  grains  of  carbonic  acid  gas  per  hour, 
a  stearine  candle  28,  a  petroleum  lamp  289.  and  gas  flame  ISO  (candle 
powei  not  given),  and  at  17  candles  214 ;  according  to  Renk  the  Welsbach 
burner  gives  only  42  per  cent,  of  the  carbonic  acid  gas  given  off  by  an 
.Argand  burner  of  the  same  candle  powei  ;  the  electric  incandescent 
lamp,  of  course,  develops  none  at  all.  Kietschel  suggests  that  the  beat 
generated  should  be  considered,  and  not  the  carbonic  acid  gas,  as  the 
former  has  great  value  in  carrying  the  products  of  combustion  to  the 
upper  part  of  a  room.  Regarding  the  poisonous  carbonic  oxide  gas,  it 
is  stated  that  it  is  the  concentration  and  not  the  duration  during  which 
one  bieathes  this  gis,  which  determines  its  poisonous  effects;  accord- 
ing to  Giuber,  0.5  per  cent,  in  the  air  is  absolutely  injurious,  at  0.7  pet 
cent,  it   begins  to  be  so,  while  at  4  pel  cent,  it  becomes  fatal. 

Light  and  Energy  Consumption. — An  article  ou  this  subject  is  con- 
cluded in  the  "Zeit.  f.  Beleucht.,"  Nov.  17  (the  first  part  of  which  was 
not  received).  He  gives  Langley's  table  for  the  light  effects  for  equal 
amounts  of  energy, taking  that  of  the  spectrum  line  A  as  unity;  for  green 
it  is  100,000,  for  yellow  28,000,  and  for  red  1,200.  Anothei  table  gives 
the  required  euergy  in  hoise  power  for  geneiating  an  amount  of  light 
which  is  just  discernible  by  the  eye;  for  red  it  is  34,000,000,  for  green 
75,  and  foi  violet  1,800,  all  ot  the  figures  being  multiplied  by  10  to  the 
minus  20  power;  according  to  this,  green  light  is  the  cheapest,  and  it  is 
this  light  which  the  fiie-fly  develops.  He  gives  a  table  of  eflncieiicies 
which  give  the  light  rays  in  percentage  of  the  total  raj-s ;  for  the  candle 
it  is  0.29  per  cent.,  for  gas  0.32.  for  the  incandescent  light  6.00,  for  the 
arc  light  10.00.  for  the  magnesium  light  13.70,  for  Geisslertubes33.00,and 
for  the  Welsbach  light  1.60  per  cent.  A  table  is  given  for  comparing  the 
incandescent  light  with  the  Welsbach  for  each  wave  length ;  for  the 
extreme  red  the  latioof  the  former,  divided  by  the  latter,  is  4.04,  foi  the 
green  light  it  is  a  minimum,  0.81,  and  for  the  extreme  violet  1.74, which 
shows  that  the  electric  light  has  more  red  lays,  and  the  other  more'  gieen 
rays. 

Dioptric  Glass  S/tades. —In  an  article  by  Mr.  Trotter  in  the  Loud. 
"Elec.  Rev,"  Dec.  14,  the  illustrations  of  the  article  abstracted  in  the 
Digest,  Nov.  10,  are  reproduced,  but  without  a  description;  he  relates  his 
own  experience,  in  this  direction  (these  globes  are  made  with  the  object 
of  diffusing  the  light  uniformly  over  a  definite  aiea);  he  questions 
whether  there  is  really  any  want  for  such  a  uniformly  distributed  light 
and  believes  that  the  distiibution  in  the  oidinaiy  street  lighting  is  suffi- 
ciently uniform  for  all  practic^al  purposes;  if  the  superfluous  light  were 
taken  away  fiom  the  brilliant  parts  and  spread  over  the  dark  parts,  he 
believes  that  the  geneial  effect  would  not  be  as  useful  as  at  present;  as 
the  superfluous  light  is  spread  over  a  small  area  and  the  dimly  lighted 
space  is  laige,  an  even  distribution  would  increase  the  light  on  tlie 
dimly  lighted  space  only  very  little.  One  great  objection  to  the  use  of 
such  globes  is  the  difBculty  of  cleaning  them,  on  account  of  the  ridges 
on  the  inside  surface. 

Lamp  Shades. — A  new  form  desciibed  and  illustrated  in"Elek.  Anz.," 
Dec.  13.  consists  of  glass  beads  having  facets  ground  on  them,  threaded 
on  wires,  forming  a  sort  of  net  which  is  placed  around  the  bulb  of  an 
incandescent    lamp,  surrounding  it  completely,  and  secured  at  the  base. 

Continuous  and  Alternating  Current  Arcs. — Prof.  Fleming's  paper 
abstracted  in  the  Digest,  Nov.  17,  Dec.  8  and  22,  is  leprinted  without  the 
discussion  or  the  diagram  in  "El.  Power,"  for  December. 

POWER  AND  HEAT. 

Cost  of  Electric  Transmission  of  Power. — A  lecture  by  Mr.  A.  Siemens 
isverybiiefly  abstracted  in  the  I.ond. "Elec.  Eng.,"  Dec.  14.  Regarding 
the  repairs  of  electiic  motors,  he  states  that  his  firm  has  had  motors  on 
tramways  which  have  tun  60,000  miles  without  any  repairs  whatsoever, 


Although  the  advisability  of  making  a  change  from  a  mechanical  to  an 
electric  transmission  system  must  be  decided  in  each  case  by  local  cir- 
cumstances, he  states  that  in  general  the  colliery  owner  would  save 
suflficient  to  repay  the  outlay  in  10  years,  or  in  otlur  words,  the  cost  of 
erecting  the  plant  for  the  year  would  be  less  llian  the  present  cost  by 
an  amount  equal  to  20  per  cent,  of  the  outlay. 

Polyphase  Transmission  Plan. — In  a  paper  abstracted  in  "L'Elec," 
Dec.  10,  Mr.  Bucherot  describes  a  di-phase  installation  which  has  been 
installed  at  the  factory  of  Weyher  &  Richmond,  and  states  his  reasons 
why  this  system  was  piefcrred  (presumably  as  compared  with  the  single- 
phase  system  and  not  with  the  Ihiee-phase  system)  ;  he  claims  that  the 
efficiency  of  the  generators  is  greatei  than  that  of  simple  alternators,  the 
starting  of  motors  becomes  simple,  and  the  system  can  be  used  simul- 
taneously foi  lighting  and  power. 

Electric  //eating.— \  description  of  the  exhibit  of  the  Lagrange  & 
Hobo  process  at  the  Antwerp  exhibition  is  given  by  Mr.  Maze  in 
"Ccsmos, "  Nov,  24.  The  system  his  been  described  before  in  these 
columns,  but  the  following  additional  information  may  be  of  interest. 
It  is  piefeiable  to  have  a  battery  of  accumulatois  in  parallel  with  the 
dynamo;  a  volt  meter  should  be  used:  the  nature  of  the  liquids  depends 
on  the  metals  to  be  heated;  carbonate  of  potassium  dissolved  in  w.atcr 
in  the  proportion  of  about  1  to  4  or  5  by  weight,  was  used  m  this  case; 
the  temperature  of  the  bath  exercises  a  very  great  influence,  50°  to  70° 
C  is  about  the  best ;  for  tempering  it  is  preferable  to  have  the  liquid 
cold;  for  the  passive  eledrode  a  sheet  of  lead  answers  veiy  well;  the 
E.  M.  P.  ought  to  be  gieater  the  lower  the  conductivity  of  the  liquid  ;  in 
the  above  mentioned  liquid,  100  volts  is  sufficient  for  small  iron  and 
steel  bodies;  the  E.  M.  F.  is  proportional  to  the  extent  of  the  surface 
immersed,  and  depends  in  a  certain  degree  on  the  nature  of  the  metal, 
but  the  current  .strength  is  approximately  the  same  for  all  metals,  and 
is  about  five  amperes  per  square  centimeter  of  suiface  to  be  heated  (about 
32  amperes  per  square  inch) ;  the  time  required  is  proportional  to  the 
temperature,  to  the  mass  to  be  heated,  and  to  its  surface.  The  method 
can  be  used  for  welding  metals  which  cannot  be  welded  in  the  forge : 
steel  is  welded  as  easily  as  iron  ;  the  process  is  specially  well  adapted 
for  superficial  tempering. 

Electric  /•'iirnace, — According  to  the  "Electro.  Chem.  Zeit,"  for  De- 
cember, Mr.  Moissan  has  obtained, in  his  electric  furnace,  a  chemical  com- 
binatiou  of  three  atoms  of  carbon  with  four  of  aluminum  ;  also  one  of 
two  atoms  of  carbon  and  three  of  chromium  ;  he  has  also  obtained  chemi- 
cal power  chromium. 

Generating  Electricity  by  Wind-mills. — The  "Eng.  Mag."  for  Decem- 
ber contains  an  article  by  Lieut.  Lewis,  in  which  he  discus.ses  the  sub- 
ject in  geneial  and  describes  his  own  tystem.  He  states  that  there  are 
over  1,000,000  windmills  in  operation  in  the  United  States,  and  that 
100,000  mills  are  sold  each  year.  He  describes  an  installation  in  France, 
and  another  at  the  house  of  Mr.  Brush,  in  Cleveland,  both  of  which 
were  installed  in  1887:  regarding  the  latter  he  states  that  it  has  been  in 
constant  operation  for  the  past  six  years  and  it  was  found  that  the  atten- 
tion to  keep  it  in  woiking  condition  amounts  to  practically  nothing,  and 
that  of  the  408  cells  of  accumulators  in  constant  use  not  one  has  shown 
serious  signs  of  failure.  In  a  table  he  gives  the  useful  horse  power 
developed  by  wind-mills  of  different  sizes,  the  results  of  his  own  experi- 
ments made  with  wooden  wheels  driving  dynamos;  for  the  best  steel 
mills  the  figures  should  be  increased  20  per  cent.  ;  for  a  16-ft.  wheel,  for 
instance,  1.5-hp  will  be  developed  for  a  16-mile  wind  and  for  a  20.ft. 
wheel  4.5.hp,  the  horse  power  being  that  actually  applied  to  the  shaft  of 
the  armature,  "allowing  500  watts  per  hoise  power."  He  has  found  that 
the  most  satisfactory  regtilatio'i  is  obtained  by  a  compound  wound  dy- 
namo with  the  series  coil  reversed ;  it  can  be  made  to  regulate  between 
wide  limits  of  speed,  but  it  is  advisable  on  account  of  the  efficiency  not 
to  make  these  limits  too  great;  the  maximum  speed  should  never  be 
more  than  double  the  actual  working  speed ;  there  is  no  necessity  for 
moving  the  brushes,  but  an  automatic  cut-out  is  necessary ;  a  wind 
velocity  of  at  least  six  miles  per  hour  is  necessary  to  drive  a  wind-mill ; 
in  general  a  storage  of  3  to  5  days'  supply  should  be  counted  upon.  He 
gives  the  figures  for  a  plant  in  which  a  wind-mill  replaced  a  steam  plant; 
the  cost  of  the  steam  plant,  including  battery,  was  $1,000,  while  that  of 
the  mill  plant  was  $1,800;  the  total  yearly  cost,  including  interest  and 
depreciation,  was  $4.33  per  lamp  per  year  for  the  steam  plant,  for  75 
lights, while  for  the  mill  plant  for  127  lights  it  was  $2  pei  lamp  per  yeai. 

Electricity  in  the  Iron  and  Steel  Inaiistries. — A  papei  of  Mr.  Selby- 
Bigge,  abstracted  in  the  Digest,  June  23,  is  abstiacted  more  fully  in  the 
"Eng.  Mag."  for  Decembei.  It  will  be  remembered  that  in  this  paper 
a  plant  is  described  in  which  a  saving  of  30  tons  of  coal  pei  week  was 
effected  after  the  adoption  of  an  electric  system  of  power  distribution. 
In  an  editorial  note  accompanying  the  article  it  is  stated  that  the  appli- 
cation of  the  electric  motor  to  rolling  mills  is  about  to  be  tried  in  this 
country;  a  30-kw.  motor  is  to  be  connected  directly  to  the  rolls  and  shall 
be  capable  of  reversing  at  full  load  every  10  seconds;  it  is  believed  that 
this  can  be  accomplished  by  the  Leonard  system.  Regarding  electric 
welding  it  is  stated  that  2.7  million  welds  are  made  per  annum  in  this 
country  with  steel  and  iron  wire,  and  about  3.78  million  with  the  copper 
and  biass  wires,  repiesenting  together  about  4,000  hp. 

Electric  Plow. —  A  translation  of  the  description  mentioned  in  the 
Digest,  Oct.  13,  is  reprinted  with  illustrations  in  the  "Elec.  Eng.," 
Dec.  26. 
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TRACTION. 

Aitumii/ali>r  TriMlioii. — .\  papiT  l)y  Mr.  Gilil>iiij;s  is  rt|)rinU(l  in  llic 
Loud.  "nice.  KiiK-."  Oic.  14.  Hi-  discusses  it  from  the  slaiidpoiiit  of  a 
municipal  undertaking;,  and  argues  in  favor  of  refuse  destiuction,  supply- 
ing electric  powei  for  tramways  during  tlie  day  and  for  lighting  during 
the  night,  the  machinery  being  designed  so  that  it  always  works  at  full 
load;  some  estimates  are  included.  The  paper  is  also  published  in  the 
Lond.  "Hlec  Rev.,"  and  discussed  unfavorably  in  an  editorial,  in  which 
it  is  stated  that  the  proposal  is  an  old  one  and  that  it  is  well  known  that 
storage  batteries  do  not  meet  the  requirements,  and  that,  as  the  system 
is  impracticable,  it  is  not  worth  discussing;  in  the  editorial  discussion 
which  follows,  battery  traction  is  admitted  to  be  the  ideal  .system  if  a' 
suitable  battery  existed. 

I.ikI'I  l<i>>i-:ihiys.—K  report  of  the  Board  of  Trade  conference  on  this 
subject  is  published  in  the  Lond.  "Hlec,"  Dec.  14.  Lond.  "Hngineer- 
ing,"  Dec.  14,  devotes  a  long  editorial  to  this  subject.  An  editorial  is 
also  contained  in  Lond.  "Ind.  and  Iron,"  Dec.  14.  A  report  is  also 
published  in  the  Lond.  "Elec.  Rev.,"  Dec.  14. 

lUtilric  Carriiigcs.  —  \\\  the  continuation  of  Mr.  Rcyval's  article  in 
"L'Eclairage  Elec,"  Dee.  1,  he  describes  and  illustrates  a  numbei  of 
electric  carriages,  and  gives  the  conditions  for  the  next  competitive  test 
of  the  "Petit  Journal,"  a  Parisian  daily  paper,  which  is  to  be  held  in 
July. 

.l/,'«<i/-<)/7  5>'J/c'«.— According  to  "L'Eclaiiage  Elec,"  Dec.  1,  Mr,  C. 
E.  L.  Blown,  of  .Switzerland,  has  recently  declared  himself  in  favor  of 
the  monorail  electric  railway  system;  in  his  opinion  it  has  special  ad- 
vantages for  accumulator  traction;  by  special  arrangements  (not  de- 
scribed) he  believes  an  economy  of  25  per  cent,  can  be  obtained  over  the 
ordinary  system. 

EUilric  Railways  in  France. — Some  tabular  data  giving  the  first  and 
the  running  cost  of  four  lailways  in  France  is  published  in  "L'Ind. 
Elec."  Dec.  10. 


Sli eel  Railways  of  St.  Louis. — The  "Eng.  Mag."  for  December  con- 
tains a  well-illustrated  article  on  this  subject  by  Mr.  Bryan.  He  claims 
that  this  city  has  more  miles  of  electric  railway  than  any  city  in  the 
world,  and  that  it  also  has  a  cable  line  of  the  most  improved  and  modern 
construction;  there  are  215.36  miles  of  lines  of  electric  railways,  42.61 
miles  of  cable  road  and  12,35  miles  of  horse  lines,  referring  in  all  cases 
to  single  track;  the  horse  lines  are  ^ooii  r  •  be  changed  tu  electric  lines; 
the  city  has  a  population  of  bJj  Ai.,^  several  cable  roads  which  }\-ere  un- 
satisfactory were  changed  to  electric  lines  and  at  once  became  satisfac- 
tory. He  makes  a  comparison  between  the  best  and  most  recently  built 
electric  road,  with  the  best  aud  latest  cable  road,  the  conditions  for  both 
being  favorable  for  a  fair  comparison  ;  if  anything  they  are  more  favor- 
able for  the  cable  line,  on  account  of  the  shorter  length  and  fewer 
curves;  on  the  cable  line  35  two-car  trains  run  107  miles  daily  each  with 
a  gross  hp.  pei  train  of  18.32.  and  net,  exclusive  of  cable,  6.38  hp.  ;  the 
coal  consumption  per  train  mile  was  11.18  pounds  and  that  per  hp.  hour 
was  5.18;  the  average  total  load  was  413  hp.,  the  average  friction  load  of 
the  cable  alone  was  2.69  hp,  (evidently  this  is  intended  to  be  26<))  or  65 
per  cent.  On  the  electric  line  there  were  69  motor  cars  running  125 
miles  per  day,  and  26  trailers  averaging  62  miles;  the  average  hp.  per 
motor  car  was  15.52;  coal  consumption  pel  nictor  mile  was  7.76  pounds, 
per  train  mile  8.15  pounds,  and  per  hp.hour  4.22  pounds;  4  trailers  were 
assumed  to  be  equivalent  to  one  motor  car;  the  results  are  based  on  the 
records  for  the  month  of  Match,  1894.  On  account  of  the  friction  load 
being  constant,  additional  tiains  on  the  cable  line  would  require  over  50 
per  cent.  less  bp.on  the  electric  line,  but,  on  the  other  hand,  the  electiic 
system  covers  a  mileage  three  times  as  great  as  that  of  the  cable;  he 
concludes  that  the  cable  is  preferable  where  the  traflBc  is  sufficiently 
large  to  justify  numerous  and  close  spaces  on  a  comparatively  short  line, 
while  if  the  length  of  the  line  is  great  and  the  traffic  per  mile  less,  the 
advantage  is  in  favor  of  electricity;  the  closing  of  the  sict  in  cold 
weather  has  caused  great  annoyance  aud  expense;  in  geneial  it  may  be 
said  that  for  roads  operating  more  than  20  cars,  the  first  cost  of  the 
electric  plant  is  about  two-thiids  of  that  of  a  cable  plant.  An  extension 
has  just  been  completed  in  which  all  the  lail  joints  are  welded  together, 
and  thus  far  less  than  1  pel  cent,  have  broken.  In  conclusion  he  states 
that  there  are  extensive  coal  fields  within  eight  miles  of  the  city,  and  he 
believes  that  the  developments  recently  made  in  multiphase  apparatus 
make  it  commercially  possible  to  utilize  the  slack  or  coal  dust  of  these 
mines  and  transmit  the  energy  to  the  city,  a  plan  which  he  says  is  quite 
as  practical  as  that  at  Niagara,  the  conditions  being  even  more  favorable. 
Montreal  Street  Rai/nay.— An  illustrated  description  is  published  in 
the  "Elec.  Eng.,"  Dec.  26. 

/'resent  anJ  Prospeelive  Developments.— The  reprint  of  a  paper  by  Mr. 
Field  is  concluded  in  the  'Elec.  Rev,."  Dec,  26.  The  paper  is  general 
in  character,  and  hardly  admits  of  being  abstracted.  He  states  among 
other  things  that  the  underground  conduit  system  is  ultimate  and 
desirable  results  are  to  be  obtained  in  large  cities,  and  that  within  a 
few  nionlhs  it  will  be  introdjced  on  a  laige  scale  in  several  cities;  such 
a  conduit  will  be  successful  only  if  both  circuits  are  insulated;  no 
closed  conduit  system  has  yet  been  introduced  on  a  commercial  scale; 
the  overhead  construction,  however,  will  continue  to  be  used  in  the  ma- 
jority of  cases  for  many  yeais,  and  be  consideis  it  the  most  practicable 
and  the  best  method ;  a  slotted  conduit  will  exceed  in  cost  that  of  a 
cable  duct  on  a  straight  track,  but  is  less  on  cuives.   Regaiding  the  cars, 


he  states  that  the  betit  length  i.s  21  to  22  feet,  and  mounted  on  double 
trucks;  there  is  a  strong  objection  to  19  or  20-feet  cars  on  a  single  track, 
as  there  is  a  rapid  destruction  of  the  cars  and  the  track;  the  general 
diameter  of  the  wheels  is  33  inches.  He  believes  that  it  will  be  hard  to 
excel  the  present  motor.  Regarding  the  power  house,  he  slates  that  in 
general  a  15  to  25-hp  per  car  may  be  taken  as  a  basis  of  calculation  for  the 
station  ;  the  number  of  unit.)  should  be  the  fewest  which  will  give  a  safe 
and  economical  division  of  the  units;  the  present  tendency  is  to  connect 
the  generators  and  engines  directly  or  by  belt,  as  distinguished  from 
countershaft  coniieclions;  some  hints  are  given  regarding  the  engines 
and  boilers.  The  old  horse  car  lines  in  large  cities  operated  at  a  total 
cost  of  IH  to  25  cents  per  car  mile,  the  power  service  being  from  H  to  11 
cents,  and  in  this  direction  the  electric  road  has  made  its  heaviest  gains, 
these  items  to-day  being  reduced  to  1.0  or  1.5  cents  per  car  mile  ;  the 
relative  proportion  of  operating  expenses  to  gross  earnings  on  horse 
railways  was  from  70 to  80  per  cent.,  while  for  electric  lines  it  was  40  to 
60  per  cent.,  the  operating  expenses  including  "all  the  operating 
expenses  of  the  road  other  than  the  fixed  charges."  Four  yeais  ago  the 
standard  price  for  an  equipment  of  2  to  15-hp.  raotois  and  the  installa- 
tion of  them  was  S3,0o:)  to  $3,500;  to-day  the  price  of  two  2S-hp.  motois, 
much  superior  to  the  older  ones,  is  less  than  $1,000,  making  the  total 
cost  of  a  motor  car  about  $2,200.  .\  single  mile  of  roadbed  with  90- 
pound  girder  rails,  not  including  a  new  pavement  but  including  tearing 
up  of  the  old  track  and  replacing  the  old  pavement,  costs  about  S7.S00: 
overhead  line  construction  for  double  (rack  with  iron  poles,  feeders, 
etc,  $4,000  to  $5,000  per  mile,  and  with  wooden  poles  $1,000  less;  stiaiu 
and  electric  plant  $70  to  $80  per  hp.  ;  total  cost  of  rebuilding  an  eld 
hoisecar  road,  including  everything,  $2,000  to  $2,500  per  mile  of  single 
track.  In  his  conclusions  he  states  that  accumulators  are  not  yet  in  a 
commercial  state,  and  that  the  impiovements  which  are  being  made  in 
alternating  current  apparatus  may  be  expected  to  lead  to  the  use  of  that 
system,  especially  for  long  distance  woik. 

Casl-weLlin);  Rail  Joints. — The  system  which  was  shown  at  the  Atlanta 
Convention  is  described  with  the  aid  of  a  number  of  illustrations  in  the 
"St  Ry.Rev,"  for  December.  Cast  iron, with  a  secret  composition  mixed 
with  it,  is  melted  in  a  portable  cupola,  and  is  poured  around  the  joint 
while  it  is  enclosed  with  a  suitable  iron  mould,  the  latter  being  first 
heated  to  a  red  heat;  it  is  stated  that  the  cast  iron  welds  itself  with  the 
rails,  except  at  the  veiy  top;  a  joint  weighs  130  pounds  and  costs  about 
$3,  requiring  eight  men,  who  can  make  60  joints  a  day.  This  joint  is  in 
use  on  about  three  miles  of  track  at  St.  Louis;  the  initial  cost  of  the 
apparatus  is  said  to  be  far  less  than  that  of  an  electiical  welder. 

Electric  Braking  for  Motor  Cars.— The.  "St.  Ry.  Gaz.."  Dec.  22,  con- 
tains the  first  pirt  of  an  article  by  Mr.  Nelson  Smith,  in  which  he  dis- 
cusses the  subject  of  electric  braking  and  explains  the  braking  action  of 
the  two  motors  when  each  has  an  independent  reversing  switch,  and 
when  the  controlling  apparatus  is  reversed,  with  the  line  current  cut  off; 
he  shows  that  the  application  of  such  a  brake  has  limitations;  it  is 
impossible,  foi  instance,  to  stop  a  cai  completely. 

Conluit  System.— \  system  described  in  the  Digest,  Dec.  1,  which  has 
been  adopted  in  Germany  by  the  firm  of  Siemens  &  Halske.  is,  accord- 
ing to  the  "Eng.  News,"  Dec.  20,  quite  similar  to  the  Barkley  system, 
desciibed  in  their  issue  of  Oct.  20.  1892. 

Series-parallel  Controller. — According  to  the  "St.  Ry.  Rev."  for 
December,  wattmeter  tests  taken  on  individual  cars  on  one  of  the  largest 
electrical  railway  systems  of  the  West,  show  that  the  consumption  of 
energy  is  25  per  cent,  less  with  the  series-parallel  controller  system  than 
with  the  plain  rheostat. 

Street  Railway  Progress  for  /Sg^.—An  article  in  the  "St.  Ry.  Rev." 
for  Decembei  summarizes  the  progress  during  the  p.ast  year.  It  states 
that  in  round  numbers  there  are  now  about  10,000  miles  of  electric  rail- 
roads in  the  United  States,  with  20,000  electric  motor  cais. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Comliineit  Lighting  and  Railway  Po'tier  Station. — The  "Elek.  Zeit," 
Dec  13,  publishes  a  long  and  well  illustrated  description  of  the  plant  at 
Zwickau.  Saxony.  The  town  has  a  population,  including  suburbs,  of 
about  100,000;  the  one  station  supplies  continuous  curient  throughout 
the  city  by  the  three-Tire  system  for  lighting  purposes,  and  by  the  two- 
wire  system  it  supplies  the  current  for  a  small  trolley  road;  for  the 
lighting  current  the  generators  are  connected  in  parallel,  and  for  the 
tramway  circuit  two  are  connected  in  series;  in  addition  there  is  a 
transformei  consisting  of  two  dynamos,  which  will  either  bring  the  volt- 
age of  the  lighting  current  up  to  that  required  for  the  railway,  or  the 
reverse;  there  are  also  two  series  of  68  cells  of  accumulators,  having  a 
capacity  of  787  ampeie  hours.  The  railway  is  2.4  miles  long,  and  has  11 
motor  cars;  the  motors  aie  regulated,  not  by  inserting  resistances, but  by 
changing  the  field  excitation,  by  which  it  is  claimed  that  considerable 
economy  is  obtained;  the  eneigy  required  by  car  mile  is  500  watts, 
which  low  figure  is  partially  due  to  the  contour  of  the  road,  and  par- 
tially to  the  method  of  regulation.  The  system  is  discussed  editorially, 
aud  is  highly  recommended  for  small  cities,  in  which  s'uch  a  combined 
plant  might  be  very  profitable,  while  either  alone  would  not  pay;  it  is 
stated  that  the  curient  actually  delivered  per  year  in  an  average  cential 
lighting  station  is  only  about  7  per  cent,  of  that  which  the  station  could 
deliver  if  fully  loaded  all  the  time. 

Train  Ligliting. — A  description  of  the  system  at  present  in  use  by  the 
Chesapeake  &  Ohio  Railroad  is  described  in  the  "Eng.  News,"  Dec.  20, 
There    are  at    present    70    cars    equipped  with    this  ,system,  the  number 
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havitiR  recently  been  greatly  increased  ;  formerly  a  dynamo  was  used  in 
connection  with  storage  batteries,  but  this  has  been  abandoned  after 
eight  years  of  service,  in  favoi  of  using  storage  batteries  alone;  com- 
pared with  oil  and  Pintscb  gas-lights,  all  of  which  arc  in  use  on  that 
road,  the  storage  batteries  show  fewer  failuies  of  the  light  than  either 
of  the  others  for  the  number  of  cars  operated ;  the  storage  battery  plant 
now  in  service  has  a  total  capacity  of  649,000  ampere  hours;  the  average 
foi  six  months  shows  the  cost  of  the  battery  system  per  lamp  per  hour, 
including  interest  and  depreciation,  to  be  2.4  cents,  while  that  for  the 
Pintsch  system  is 3.0 cents;  the  caisare  fitted  with  24  volt  2.5  watt  lamps, 
requiring  12  cells  of  battery;  two  men  can  change  all  the  batteries  in  an 
entire  train  in  less  than  15  minutes;  they  will  light  the  cars  for  three 
nights  with  one  charging,  corresponding  to  a  journey  of  about  2,000 
miles.  There  are  21  plates  6\12xKs  inches;  the  perforations  in  the  grating 
are  filled  with  metallic  lead  and  oxide  of  lead,  subjected  to  a  pickling 
process  which  hardens  it  and  fixes  it  firmly  in  the  holes;  the  plates  are 
separated  by  a  sheet  of  porous  material,  which  absorbs  50  times  its 
weight  of  the  acid,  thereby  forming  nearly  a  dry  cell.  The  cost  for  41 
passenger  cars  for  July,  1894,  is  given  in  detail,  the  totals  of  which  are 
about  as  follows:  Cost  of  charging  plant,  $7,000;  cost  of  car  equipment 
for  41  cars,  $3,000;  batteries,  86  sets  at  S180  each  ;  operating  expenses, 
including  interest  and  depreciation,  $2,300,  or  a  cost  per  lamp  per  boui 
of  2.17  cents. 

Xectifiers.— Those  to  be  used  at  the  Cardiff  station  are  briefly  described 
in  the  Lond.  "Elec.  Eng.,"  Dec.  14.  They  were  made  byFerranti; 
each  of  them  operates  two  circuits  of  twelve  arc  lamps  each,  the  lamps 
in  each  circuit  being  in  series  and  requiring  12  amperes,  the  E.  M.  F. 
of  the  series  being  600  volts.  Each  rectifier  consists  of  a  simple  self- 
starling,  single-phase,  synchronous  motor,  having  a  small  commutator 
for  its  own  field  current;  a  large  commutator  is  secuied  to  each  end  of 
the  armature  shaft;  the  brushes  can  be  moved  to  the  best  position: 
the  motors  are  run  from  two  small  transformers.  It  is  stated  that  there 
are  also  four  Ferranti  constant  current  arc  light  tiansformers  of  two 
units  each,  giving  a  fixed  current  of  12  amperes  in  the  secondary,  with 
2,500  volts  at  the  primary;  tut  whether  these  are  used  in  connection 
with  the  rectifiers  is  not  stated.  A  large  and  very  good  illustration 
of  the  rectifier  is  published  in   Lond.  "Engineering,"  Dec.  14. 

Cardiff.— k  long  and  illustrated  description  of  this  station  is  pub- 
lished in  the  Lond. "Elec.  Eng.,"  Dec.  14.  The  high  tension  alternating 
system  is  used;  the  two  novel  features  are  that  rectifiers  are  to  be  used 
for  public  arc  lighting,  and  the  other  is  the  introduction  of  vertical 
triple  expansion  condensing  engines,  fitted  with  separate  cut-off  gears 
for  each  cylinder.  The  rectifiers  are  briefly  described  above.  A  descrip- 
tion of  the  station  is  also  given  in  Lond.  "Engineering,"  Dec.  14,  and 
another,  with  illustrations,  is  published  in  the  Lond.  "Elec.  Rev.," 
Dec.  14. 

Frankfort.— K  brief  description  of  this  alternating  current  station  is 
published  in  "L'Eclairage  Elec.","  Dec.  1. 

Selling  Current  or  Light.— 'M.r.WM.  in  the  "Elec.  Eng.,"  Dec.  26,  dis- 
cusses the  questions  of  whether  central  stations  should  sell  current  oi 
light.  He  is  in  favor  of  selling  the  current,  his  chief  reason  being  that 
the  energy  is  now  applied  for  a  number  of  different  purposes,  and  that 
there  are  in  the  market  many  vaiieties  of  lamps,  some  of  which  are 
more  efficient  than  others. 

Economical  Series  Street  Lighting  Switchboard.— ttlr.  Farnsworth,  in 
the  "Elec.  Eng.,"  Dec.  26,  describes  a  cheap  switchboard,  in  which 
only  one  ammeter  is  used  with  a  number  of  bank  lines,  instead  of  a 
separate  instrument  for  each  circuit ;  it  may  be  placed  in  any  of  the 
circuits  by  means  of  switches. 

Electricity  on  Shipboard;  its  Present  and  Future  Development.— h 
paper  by  Mr.  Greene  on  this  subject,  read  before  the  Institute  of  Naval 
Architects  and  Marine  Engineers,  is  abstracted  at  some  length  in  "El. 
Power"  for  December,  and  more  briefly  in  "El.  Ind.,"  for  December; 
the  former  journal  publishes  a  large  number  of  cuts,  illustrating  the 
apparatus  described. 

Best  Frequency.— K  tianslation  of  the  article,  by  Mr.  Kolben, 
abstracted  in  the  Digest,  Match  10,  is  published  with  the  sets  of  curves 
in  the  "El.  Power"  for  December. 

Hints  on  the  Building  of  Electrical  Plants.— The:  first  of  a  series  of  five 
articles  on  this  subject,  by  Mr.  Armstrong,  is  publi.shed  in  "El.  Ind." 
for  December;  in  the  present  issue  he  discusses  the  "inquiring  stage." 

Installation  A'ules.— Those  adopted  by  the  Worcester  (Eng.)  station  are 
reprinted  in  the  "El.  Powei"  foi  December. 

.Alternating  Current;  its  Generation  and  Distribution.— A  thiid  paper 
of  the  series  by  Prof.  Shepardson  is  published  in  "El.  Ind.,"  for 
December;  it  is  of  an  elementary  character  and  is  accompanied  by  a 
number  of   good  illustrations. 

ELECTRO-PHYSICS    AND    MAGNETISM. 

Counteracting  Inductance.— Va  an  article  by  Mr.  Arno,  in  "L'Eclairage 
Elec,"  Dec.  1,  he  describes  a  method  by  which  the  capacity  for  neutral- 
izing inductance  may  be  determined  experimentally  without  knowing 
the  value  of  the  inductance,  which  latter  is  necessary  for  calculating  the 
capacity.  In  this  method  he  states  that  it  is  not  necessary  to  have 
graduated  condensers  (it  is  not  clear,  however,  how  this  is  accomplished, 
as  the  only  reference  is  in  &  foot-note  in  which  it  is  stated  that  several 
pondensers  were   connected  in  parallel) ;    an    itiductionless  resistance  is 


placed  in  series  with  the  coil  whose  self-induction  is  to  be  balanced; 
this  resistance  is  first  adjusted  with  a  continuous  current  until  the  volt- 
age at  the  terminals  is  the  same  as  that  at  the  terminals  of  the  coil;  this 
is  accomplished  by  an  electrometer,  with  its  quadrants  connected  so  as 
to  form  a  differential  instrument ;  the  alternating  E.  M.  F.  is  then  applied 
in  place  of  the  continuous,  and  the  condenser  is  added  in  series  with  the 
coil,  and  adjusted  until  the  electrometer  shows  no  difference  in  the  two 
voltages. 

Electric  Fays.—Ao  article  by  Prof.  Zehnder  on  researches  with  rays  of 
electric  force  and  the  production  of  these  rays,  from  the  "Wied.  Ann.," 
vol.  52,  page  34,  is  abstracted  at  some  length,  with  illustiations,  in 
"L'Eclair^e  Elec,"  Dec.  1. 

Cathode  Rays.— M.r.  Brooks'  aiticle  (see  Digest,  Dec.  22)  is  concluded 
in  the  Lond.  "Elec.  Rev.,"  Dec.   14. 

Electricity  of  Drops.— K  paper  by  Prof.  J.J.Thompson,  from  the 
"Phil.  Mag.,"  1892,    is  abstracted  in    "L'Eclairage  Elec,"  Dec.  1. 

What  is  Electricity  ?— ha  article  on  this  subject  is  begun  in  the  "Elec. 
Rev.,"  Dec.  26.  He  considers  electricity  to  be  a  motion  which  is  trans- 
mitted with  a  most  marvellous  velocity,  and  that  it  is  evidently  a  rota- 
tion of  the  molecules  around  an  axis  parallel  to  the  conducting  wiie, 
which  rotation  is^either  right  or  left  handed,  coriesponding  to  a  positive 
or  a  negative  current ;  this,  he  says,  explains  why  they  neutralize  each 
other. 

Magnetic  Qualities  of  Gun-steel. — Lieut.  Squiei's  paper,  abstracted  in 
The  Electrical  World,  Nov.  10,  p.  488,  is  published  with  illustiations 
and  tables  in  "El.  Power"  for  December. 

ELECTROCHEMISTRY    AND    BATTERIES. 

Energy  of  Electrolysis.— The  "Electro.  Chem.  Zeit. "  for  December 
contains  an  article  by  Mr.  Gross,  in  which  he  discusses  the  subject  of 
the  mimimum  E.  M.  F.  of  electrolysis;  he  discusses  and  criticises  the 
theories  and  experimental  deductions  of  others,  and  advances  a  theory 
of  his  own.  He  states  that  if  one  volt  is  applied  to  platinum  electrodes 
in  diluted  sulphuric  acid,  there  will  at  first  be  a  comparatively  strong 
current,  which  will  rapidly  decrease  to  a  minimum,  at  which  it  will  con- 
tinue indefinitely;  he  states  that  this  first  current  cannot  be  compared  to 
the  charge  of  a  condenser;  ifl  solutions  of  salts  a  sudden  inciease  in  the 
current  when  a  gradually  increasing  E.  M.  F.  is  applied  cannot  be  ob- 
served, but  it  can  be  shown  that  at  a  certain  value  the  decomposition  will 
be  appreciable  ;  he  discusses  the  supposed  independence  of  the  minimum 
E.  M.  F.  on  the  pressure  of  the  gases,  and  points  out  an  apparent  eiior 
in  Helmholtz's  researches;  he  claims  that  the  phenomenon  can  be 
explained  by  the  polanzation  without  assuming  any  minimum  E.  M.  F.  ; 
Bartoli  and  others  have  shown  that  water  can  be  decomposed  with  an 
E.  M.  F.  far  below  that  usually  given  as  the  minimum ;  the  continuous 
currents  at  eveiy  low  E.  M.  F.  can  be  explained. by  means  of  the  energy 
equivalent ;  the  article  is  to  be  continued. 

Gas  Battery. — In  a  discussion  of  the  paper  of  Messrs.  Colardeau  & 
Cailleteton  (see  Digest.Dec.8), published  in  "L'Ind.  Elec,"  Dec.  10,  Mr. 
Beithelot  states  that  platinum,  palladium  and  analogous  metals  form  at 
ordinary  temperatures  with  hydrogen  and  oxygen  true  and  definite 
chemical  combinations,  especially  platinum,  which  has  two  hydrides, 
one  of  which  is  stable  up  to  200°  C,  while  the  other  is  dissociated  at 
ordinary  temperatures  and  is  influenced  by  pressure;  it  is  not  a  con. 
densation  oi  an  occlusion  of  gases,  as  is  sometimes  supposed,  but  the 
compounds  formed  are  true  chemical  combinations,  and,  therefore,  they 
explain  the  actions  in  this  new  accumulator,  as  also  the  production  of  a 
current  produced  by  the  immersion  of  two  platinum  electrodes  in  acidu- 
lated water  without  any  previous  application  of  an  E.  M.  F. 

Furif cation  of  Sugar. — "L'Eclairage  Elec,"  Dec.  1,  states  that 
according  to  Dr.  Bersch.  of  Vienna,  the  process  of  Schollmayer  is  as 
follows:  A  number  of  sheet  zinc  electrodes  are  suspended  in  vats  of 
tinned  iron,  every  alternate  one  being  of  the  same  polarity;  the  liquid 
has  the  temperature  of  70°  to  75°  C,  and  is  subjected  to  a  current  of  50  to 
60  amperes  at  5  to  7  voits  for  8  to  10  minutes:  the  negative  pole  is  soon 
covered  with  a  gummy  substance,  which  is  neatly  pure  albumen,  and 
which  increases  the  resistance,  to  avoid  which  the  current  is  reversed 
eveiy  two  or  three  minutes,  which  readily  detaches  this  deposit;  the 
process  eliminates  partially  the  foreign  organic  and  inorganic  matter, 
and  also  acts  in  a  marked  degree  as  a  decoloiizei ;  the  final  purification 
requires  a  quantity  of  chalk,  which  is  much  smaller  than  that  for  the 
ordinary  piocess. 

Hermite  Process  of  Disinfection. — In  an  article  abstracted  in  the 
"Electro.  Chem.  Zeit."  for  December,  it  is  concluded  that  not  only  is 
the  sterilization  incomplete,  but  the  process  is  at  least  twice  as  expen- 
sive as  disinfection  with  chloride  of  calcium,  the  latter  having  a  further 
advantage  in  not  requiring  Ihe  sewage  to  be  diluted. 

Manufacture  of  Chloride  Accumulators. — The  process  of  manufacture 
is  described  briefly,  with  a  large  number  of  illustrations  of  the  factory, 
in  the  "Elec.  Eng.,"  Dec.  19.  Commercial  lead  is  reduced  to  a  fine 
powder  by  a  blast  of  air  through  a  stream  of  molten  Lead ;  this  powder 
is  dissolved  in  nitric  acid,  and  then  precipitated  as  chloride  of  lead  by 
the  addition  of  hydrochloric  acid ;  the  chloride  is  then  mixed  with  a 
ceitain  proportion  of  chloride  of  zinc,  and  after  being  melted,  the 
mixture  is  cast  into  moulds  foiming  the  pastilles,  which  subsequently 
become  active  material ;  these  pastilles  are  placed  in  a  frame  and  the  lead 
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grid  is  cast  around  them  under  an  air  pressure  of  75  to  180  pounds  per 
square  inch ;  there  is  a  slight  addition  of  antimony  to  the  lead  ;  the  two 
furnaces  have  a  capacity  of  casting  ten  tons  of  battery  plates  per  day; 
the  active  material  is  then  reduced  by  connecting  the  plates  with  a  slab 
of  zinc  and  immersing  them  in  a  solution  of  chloride  of  zinc,  which 
leaves  the  active  material  as  finely  divided  lead  ;  the  positive  plates  are 
then  peroxidized  by  a  current,  the  process  occupying  two  weeks  of  con- 
tinuous charging.  A  sheet  of  .Tsbcstos  cloth  and  apaitition  of  perforated 
cherry  wood  aie  inserted  between  the  plates. 

ChloriJe  Aicunuitalor.—T\Mt  "Kng.  and  Min.  Jour.,"  Dec.  22,  contains 
a  brief  description  of  this  cell  and  its  properties,  without,  however, 
giving  anything  that  has  not  been  published  before. 

Electro fliUing  Plants. — In  an  article  by  Mr.  Brownell,  in  "El.  Ind.  " 
for  December,  he  calls  attention  to  the  unsatisfactory  way  in  which  many 
such  plants  aie  constructed,  and  describes  briefly  a  new  dynamo  and 
installation  recently  designed  by  him. 

UNITS,  ME.4SUREMENTS  .'VND  INSTRUMENTS. 

Determining  the  Efficiency  of  Dynamns  and  Motors.  —The  first  part  of 
a  paper  by  Mr.  Ashworth  is  published  in  the  Lond.  "Elec,  Plant"  for 
December.  He  gives  the  complete  formulas  for  the  electrical  efficiency 
of  a  compound  generator  and  motor,  which  can  also  be  used  for  a  series 
or  shunt  machine:  a  graphical  method  is  desciibed,  but  not  sufiSciently 
clearly  to  be  generally  understood ;  the  electrical  methods  for  determin- 
ing the  commercial  efficiency  are  to  be  considered  in  the  second  pait. 

Simple  Calculations  with  Thrft-phase  Currents. — In  an  article  by  Mr. 
Chavannes  in  "L'Elec,"  Dec.  8,  he  describes  methods  for  making 
elementary  calculations  with  thiee-phase  cuirents,  giving,  however, 
nothing  new  In  an  example  he  shows  that  to  supply  three  lamps  of  10 
amperes  at  100  volts  it  will  require  17.32  amperes  per  wire  in  the  three- 
phase  system,  and  3U  amperes  in  the  single-phase  system,  and  in  that 
case  the  weight  of  copper  foi  an  equal  loss  in  the  line  will  be  25  pel 
cent,  less  for  the  three-phase  system.  In  another  case  be  calculates  the 
quantities  for  transmitting  100-bp  at  1,000  volts  with  a  10  per  cent,  loss, 
and  finds  that  there  will  be  the  same  economy,  namely,  25  per  cent,  in 
favor  of  the  three-phase  system  ;  in  conclusion,  he  refers  to  a  number  of 
articles  on  this  subject  which  have  appeared  in  The  Electrical  World. 

Bolometric  Investigations. — The  translation  of  Messrs.  Lummer  & 
Kurlbaura's  paper  (1892)  is  concluded  in  the  Lond.  "Elec,"  Dec.  14. 
The  method  of  construction  is  desciibed  and  illustrated;  the  defects  of 
other  bolometers  are  avoided  by  the  present  method  of  construction,  in 
which  the  branches  of  the  bolometer  a^e  cut  into  suitable  shapes  on  a 
dividing  engine,  out  of  a  double  sheet  of  platinum  and  silver,  and  are 
then  mounted,  after  which  the  silver  is  dissolved  off.  The  paper  is 
editorially  discussed  in  the  same  issue. 

Localizing  Faults  in  Submarine  Cables. — An  additional  communication 
by  Ml.  Fymer-Jones  is  published  in  the  Lond.  "Elec.  Rev.,"  Nov.  16. 

.Mc:jsuring  Atmospheric  /resistance. — A  method  described  in  the  pro- 
ceedings of  the  Engineers'  Club  of  Philadelphia  is  published  in  the 
"West.  El.."  Dec.  22;  the  falling  ball   is  operated  electrically. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Polarized  Relay. — A  new  form  is  described  and  illustrated  by  Mr. 
Lloyd  in  the  Lond.  "Elec,"  Dec  14;  it  consists  essentially  of  a  coil 
with  a  fixed  hollow  core  and  a  pivoted  core  slightly  smaller  than  the 
inside  of  the  hollow  one,  the  pivoted  core  having  at  its  ends  two  aims 
at  right  angles  to  it,  which  in  a  normal  position  aie  midway  between  the 
poles  of  two  vertical  bar  magnets ;  a  contact  piece  on  the  end  of  one  of 
these  arms  moves  between  two  fixed  contact  points;  seveial  modifica- 
tions, with  double  magnets,  are  also  described. 

Block  Telegraph  System. — Some  improvements  on  the  Caledonian  Rail- 
way are  described  briefly  in  the  Lond.  "Elec.  Eng.,"  Dec.  14. 

Telegraph  Statistics  for  /(5'9j>.— The  Lond.  "Elec.  Rev.;"  Dec.  14, 
abstracts  a  table  from  the  "Jour.  Teleg.,"  including  apparently  all 
countries  except  America. 

Submarine  Cables  of  the  World. — According  to  an  abstract  in 
"L'Elec, ".'Dec  8,  there  are  I, .304  submaiine  cables,  with  a  total  length 
of  about  175,600  miles,  of  which  994  cables,  with  a  length  of  about  20,000 
miles,  belong  to  various  governments ;  those  belonging  to  French  com- 
panies are  given  in  detail. 

Pacific  Cable. — A  report  from  the  Earl  of  Jersey  on  the  proceedings 
of  the  Ottowa  conference  is  abstiacted  in  the  Lond.  "Elec.  Eng.,"  Dec. 
14,  and  discussed  editorially  in  the  Lond.  "Elec.  Rev." 

Telegraphing  the  President's  Message. — According  to  a  short  aiticle  in 
the  "Tel.  Age,"  Dec.  16,  the  recent  message  of  the  President  was  taken 
to  the  New  York  office  of  the  Western  Union  Telegraph  Company  by  a 
special  messenger  from  Washington,  and  was  received  at  one  o'clock  in 
the  eaily  morning  of  D*c.  3;  it  contained  17,040  words,  was  divided  into 
four  sections,  the  countiy  being  divided  into  16  main  circuits;  the  opei- 
ators  began  at  1.40  and  finished  at  5.41 ;  the  telegraph  company  received 
no  compensation,  although  the  transmission  cost  it  thousands  of  dollars. 
The  Washington  papers  received  their  copy  from  New  York. 

Experiments  in  Cable  Signalling. — The  article  by  Mr.  Delany  abstiacted 
in  the  Digest,  Dec  22,  is  published  in  the  "Elec.  Eng.,"  Dec.  19. 

Wheatston^  A-utemuUic  System. — A  serial  on  this  subject  is  concluded  in 


the  "Tel.  Age,"  Dec.  16;  it   deals  more  particularly  with  the  system  in 
this  country. 

Telephone  Patent  Situation. — All   the  American   electrical   journals   foi 
the  past  week  discuss  the  effects  of  the  recent  decision. 
MISCELLANEOUS 

Pole  Indicator. — A  compact  French  pocket  device  is  illustrated  and 
described  in  the  "Elek.  Anx.,"  Dec  9;  it  can  either  be  connected  in 
circuit  up  to  a  voltage  of  110.  its  inteinal  lesistance  being  SCO  ohms,  or 
it  can  be  held  directly  beneath  a  wire  conveying  the  current;  it  consists 
of  a  pair  of  astatic  needles  and  a  permanent  magnet  to  direct  the  sys- 
tem;  the  needles  carry  a  disk  which  shows  a  +  and  —  sign  below  two 
little  windows,  thereby  indicating  the  direction  of  the  current. 

Alignment  Indicator. — A  device  suggested  by  Mr.  Snyder  and  used  at 
the  Cramp  ship-yard  is  briefly  described  in  the  "Elec.  Eng.,"  Dec.  26th. 
In  the  erection  of  machineiy  the  parts  are  often  adjusted  in  position  by 
means  of  a  stretcher  adjustment  line,  the  parts  being  properly  set  with 
lelation  to  this  line;  in  the  present  arrangement  the  line  is  made  of 
metal  insulated  at  the  ends,  forming  pait  of  a  circuit  which  is  completed 
by  the  metallic  gauge  used  in  adjusting  the  parts  ;  the  object  is  to  indicate 
the  slightest  contact  between  the  gauge  and  the  wire  without  exerting 
pressure  on  the  wires. 


New  Book. 

Treatise  on  Industrial  Photometry,  with  Special  Application  to 
Electric  Lighting.  By  A.  Palaz,  Sc  D.  Authorized  translation  from 
the  French  by  Geoige  W.  Patteison,  Jr..  M.  A..  B.  S.,  and  M.  B.  Pat- 
terson, B.  A.  New  York:  D.  Van  Nostrand  Company;  London: 
Sampson  Low,  Marston  &  Company.  Limited.  318  pages,  91  illustra- 
tions.    Price,  $4.00. 

This  translation  of  Dr.  Palaz's  exhaustive  work  on  photometry  sup- 
plies a  much  needed  addition  to  English  technical  literature  and  one 
that  will  be  appreciated  by  electrical  engineers.  Before  the  appearance 
of  the  original  there  was  no  work  on  the  subject  inclusive  in  its  char- 
acter, and  information  relating  to  many  types  of  photometrical  appa- 
ratus could  only  be  obtained  by  a  search  through  scientific  periodical 
literature.  It  is  particularly  gratifying  that  the  woik  was  written  with 
special  reference  to  electric  lighting,  and  it-i  value  is  further  increased 
by  interesting  sections  relating  to  the  principles  of  the  arc  and  incan- 
descent light  and  a  discussion  of  "cold  light." 

In  the  first  chapter  the  principles  of  photometry  are  developed,  both 
physically  and  mathematically,  and  with  reference  to  the  composition 
and  photometric  actions  of  light,  its  intensity  according  to  the  undula- 
tory  theory,  the  photometric  sensibility  of  the  eye,  etc.  In  chapter  II. 
photometers  are  taken  up  and  almost  two-score  different  forms  are  de- 
scribed. The  various  types  aie  classified  according  to  the  principle  upon 
which  they  are  based,  which  is  treated  in  a  section  preceding  the  de- 
scriptions of  the  instiuments  of  the  lespective  classes.  In  the  descrip- 
tion of  each  photometer  a  diagrammatic  sketch  is  given  where  necessary, 
besides  an  illustration  of  the  complete  instrument,  and  special  points, 
if  any,  in  its  theory  demonstrated. 

Chapter  III.  is  devoted  to  photometric  standards,  opening  with  a 
discussion  of  the  requisites  and  then  taking  up  in  turn  the  caicel  lamp, 
the  various  standard  candles,  and  the  Hefner,  acetate  of  amyl  and  other 
proposed  photometric  standards.  All  of  these  are  thoroughly  treated 
and  particularly  the  carcel  and  candle  standards,  in  regard  to  which  all 
the  various  precautions  to  be  observed  in  their  use  are  elaborated. 
Chapter  IV.  treats  of  the  general  equipment  and  auxiliary  apparatus  of 
practical  photometry  and,  incidentally  of  personal  errors  of  observation. 

Chapter  V.  opens  with  a  section  on  the  principle  of  the  incandescent 
lamp,  followed  by  sections  on  its  manufacture,  horizontal  and  mean 
spherical  intensity,  variation  of  intensity  and  life  with  the  energy  sup- 
plied, the  calculation  of  the  tint,  its  efficienry,  etc.  The  aic  light  is 
next  considered  with  reference  to  potential  differences,  the  nature  and 
influence  of  the  carbons,  the  variations  of  intensity  with  the  azimuth, 
inclination  and  current.the  mean  spherical  intensity,  etc.  The  influence 
of  opa'.  globes  and  reflectors  is  considered  and  the  special  points  apply- 
ing to  alternating  current  arcs  brought  out.  A  relation  is  established 
between  the  candle-power  of  arcs  and  the  current  supplied,  and  between 
the  mean  spherical  and  the  maximum  and  horizontal  candle-powers.  The 
concluding  sections  are  among  the  most  interesting  in  the  woik,  and 
treat  of  the  rate  of  consumption  of  the  principal  sources  of  light,  the  bright- 
ness of  radiants, the  unit  of  brightness,  the  mechanical  equivalent  of  light, 
the  optical  efficiency  of  sources  of  light  and  the  artificial  light  of  the 
future— the  latter  dealing  with  "cold  light,"  which  has  recently  been  so 
frequently  referied  to  in  our  columns. 

The  final  chaptei  of  the  work  is  on  the  distribution  and  measurement 
of  illumination,  and  has  a  direct  practical  bearing.  Calculations  are 
given  to  deteimine  the  most  efficient  distribution  of  illumination  from 
lights  of  various  intensities  over  surfaces  of  various  areas,  and  practical 
hints  added  as  to  the  most  suitable  illumination  for  different  purposes. 

In  an  appendix  the  translators  have  added  notes  containing  some 
additional  information  on  the  general  subject  and  remaiks  on  some  of 
the  methods.  The  translation  is  well  done  and  the  mechanical  execu- 
tion of  the  book  is  excellent  in  every  way.  We  do  not  hesitate  to  recom- 
mend the  work  not  only  to  those  directly  interested  in  photometry, but  to 
engiqeers,  electricians  aid  electrical  students  generally. 
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New    Type    of   Shallenberjier  Alternating    Current   Measuring 
Instruments. 

The  extensive  development  of  multipliase  systems  of  alternatiiiK  cur- 
rent distribution  has  created  a  demand  for  a  new  type  of  central  station 
indicating  instruments  specially  adapted  foi  such  currents,  and  also  for 
an  inteRratinR  meter,  adapted  to  the  requirements  of  the  various  types 
of  nuiltiphase  motors  now  coming  into  general  use. 

This  work  was  taken  up  by  Mr.  Oliver  B.  .Shallenberger,  at  his  laboia- 
tory  in  Rochester,  Pa.,  with  special  reference  to  the  requirements  of  the 
Niagara  Halls  plant,  now  being  installed  by  the  Westinghouse  UlectTic& 
Manufacturing  Company,  and  with  a  view  to  producing,  if  possible,  in- 
struments dependent  purely  upon  the  inductive  effecls  of  multiphase  cur- 
rents, so  .as  to  avoid  the  necessity  for  moving  contacts,  or  connections  of 
any  kind  to  the  movable  portions  of  the  instruments.  In  this  respect  he 
has  followed  the  general  plan  of  bis  now  well-known  alternating  current 
meter,  and  h,is  succeeded  in  producing  a  distinct  group  of  instruments, 
all  of  which  depend  for  their  action  upon  the  induction  of  currents  in  a 
movable  closed  secondary,  and  all  operate  more  or  less  upon  the  same 
piinciples  specifically  developed  in  each.  The  instruments  comprise  an 
alternating  current  voltmeter,  an  amperemeter,  a  watt  indicator,  and 
integrating  wattmeters  foi  both  multiphase  and  simple  alternating  cur- 
rents.   They  are  tbe  result  of  a  longseiies  of  experiments,  and  embody  a 


Fig.  1. — Multiphase  Integrating  Meter. 

number  of  novel  features,  both  in  principle  and  form.  While  designed 
particularly  with  reference  to  commercial  uses,  they  are  well  adapted 
also  for  laboratory  work,  since  they  are  capable  of  giving  very  accurate 
results. 

The  multiphase  wattmeter,  shown  in  Fig  1  in  its  integrating  form, 
and  in  figs.  4  and  5  as  a  central  station  indicating  instrument,  is  typical 
and  has  been  selected  for  illustration.  A  thin  aluminum  disc,  stiffened 
by  a  bead  or  flange  around  its  edge,  constitutes  the  movable  element,  in 
which  eddy  currents  are  induced  by  the  currents  traversing  the  coils 
placed  above  and  below  it.  The  upper  coil  is  connected  as  a  shunt,  and 
the  lower  coils  in  series  with  the  woik-circuit  as  shown  in  diagram 
Fig.  2. 


Fig.  2.— Diagram  of  Two-Phase  Meter  Circuits. 

A  and  B  are  two-phase  circuits.  The  series  coils  are  connected  in  cir- 
cuit .-I,  and  the  shunt  coil  across  B.  thiough  a  resistance  without 
self-induction.  The  currents  in  the  two  sets  of  coils  are,  there- 
fore, in  quadiature  when  there  is  no  lag  in  the  work-circuit,  and  would 
be  exactly  in  phase  with  each  other  with  a  lag  of  90  degrees  in  the 
work-circuit.  The  difference  of  phase  between  the  currents  in  the 
metei  coils  is  thus  complementary  to  the  lag  angle  of  the  work  current. 
The  conditions  aie  such  in  the  oiganization  of  the  meter  that  the  torque 
exerted  upon  the  disc  is  proportional  to  the  sine  of  the  angle  represent- 
ing the  difference  of  phase  between  the  shunt  and  series  currents,  and, 
therefore,  to  the  cosine  of  the  lag  angle  of  the  current  in  the  work-cir- 
cuit, i.  e.,  the  power  factor.  The  toique  is  also  directly  pioportional  to 
the  product  of  the  shunt  and  series  currents,  so  that  it  varies  directly  a.s  the 


power  transmitted.  The  permanent  magnets,  shown  at  the  rear  in  Fig.  1. 
embrace  the  disc  between  their  poles,  and  cause  a  retarding  force 
directly  pioportional  to  the  rate  of  rotation,  so  that  the  speed  is  piopor- 
tional to  the  power.  The  law  of  operation  is  as  definite  as  that  of  the 
Siemens'  electro-dynamometei,  and  in  the  actual  instrument  can  be  car- 
ried out  with  greater  accuracy,  owing  to  the  absence  of  moving  contacts. 
The  range  ol  accurate  working  is  large,  owing  to  the  lightness  of  moving 
parts  and  small  friction  in  comparison  to  the  forces  at  work,  so  that  one 
per  cent,  or  less  of  the  maximum  capacity  is  measured  with  accuracy. 
The  speed  at  full  load  is  low,  not  exceeding  about  40  to  50  turns  per 
minute  at  full  load.  The  lightness  of  the  disc,  the  slow  speed  and  the 
use  of  the  form  of  lower  bearin»,  invented  by  Mr.  Shallenberger  in  con- 
nection with  his  formei  meter,  all  contribute  to  render  the  friction  very 
slight. 

This  meter  may  be  used  in  connection  with  three-phase  as  well  as 
with  two-phase  currents.  Fig.  3  shows  the  thieephase  connection  in  a 
simple  form.  The  shunt  coil  is  connected  across  two  branches  of  the 
circuit,  and  the  series  coil  in  tbe  third  branch,  so  that,  as  in  the  former 
case,  the  current  in  the  shunt  coil  is  in  quadrature  with  the  electro- 
motive force  of  the  series  circuit,  although  the  currents  in  the  three 
branches  differ  by  120  degrees.  The  resistance  in  the  shunt  circuit  hav- 
ing been  adjusted  to  suit  the  new  conditions,  so  as  to  have  a  correct  con- 
stant, the  operation  is  exactly  as  in  the  former  case. 

For  greater  accuracy,  two  or  more   of  the    branches    of   a    multiphase 


Fig.  3. — Diagram  of  Thkee-Phase  Meter  Cikcuits. 

circuit  are  connected  to  corresponding  series  coils  in  the  meter,  and  the 
shunt  coils  properly  related  to  each,  but  for  commercial  purposes  the 
single  form  is  quite  accurate  enough  when  used  on  balanced  circuits,  as 
in  the  case  of  a  multiphase  motor. 

The  form  of  watt  indicator  shown  in  Fig.  4,  and  with  case  removed  in 
Fig.  5,  has  been  specially  designed  for  the  Niagara  Falls  installation, 
and  is  known  as  the  "Niagara  Type,"  and  corresponds  in  design  with 
the  volt  mete  and  amperemeter.  In  these  instruments  the  scale  is  in  the 
form  of  a  band,  which  encircles  the  disc  and  moves  with  the  latter 
iDehmd  a  fixed  index.  This  arrangement  allows  the  use  of  a  long  scale 
with  large  divisions,  so  as  to  be  easily  read  at  a  distance.  The  operation 
is  the  same  as  that  of  the  integrating  watt  meter,  except  that  the  rotation 
of  the  disc  is,  in  this  case,  opposed  by  a  spiial  spring,  the  magnets 
acting  simply  to  damp  the  oscillations.  The  damping  action  is  so 
effective  that  the  instrument  is  almost  perfectly  dead  beat.  Adjustments 
for  the  zero  point  and  for  tempetature  may  be  made  fiom  the  front  of 
the  case. 

In  the  voltmeter  the  two  sets  of  coils  are  connected  in  series  with  a 
non-inductive  and  an  inductive  resistance  respectively,  the  latter  being 
of  a  form  designed  to  cause  a  lag  of  nearly  90  degrees  in  its  current.  For 
this  purpose  the  iion  and  copper  losses  of  the  inductive  resistance  are 
reduced  to  a  minimum,  and  a  small  air  gap  is  introduced  into  the  mag- 
netic circuit,  so  as  to  avoid  high  magnetization  of  the    core  and    render 


Fig.  4.— Indicating  Wattmeter,  without  Cover. 

the  magnetizing  current  proportional  to  the  induction.  The  current 
through  this  circuit  is,  therefore,  directly  proportional  to  the  difference 
of  potential,  and  this  is  of  course  true  in  the  circuit  containing  the  non- 
inductive  resistance.  The  deflection  is  proportional  to  the  square  of  the 
potential,  and  is  also  practically  independent  of  the  peiiodicity  within 
the  range  now  generally  used,  for  reasons  which  will  be  referred  to  later. 
The  amperemeter  is  a  modification  of  the  voltmeter,  the  windings  being 
adapted  for  laiger  curient  and  low  potential. 

In  using  these  instruments  at  Niagara  Falls,  transformers  specially 
designed  for  the  purpose  will  be  used  to  reduce  the  current  and  potential 
to  convenient  quantities.  These  transformeis  are  proportioned  so  as  not 
to  introduce  errors  from  change  of  phase,  and  they  avoid  the  diflSculty 
of  constructing  and  connecting  instruments  for  heavy  currents. 
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I'if?.  6  shows  an  iiileKraticK  nietet  for  simple  alternating  currents,  siiui- 
lai  in  itsKtiieral  fratui-es  totlic  imiltipbasc  niclcr,  cxctpt  that  instead  of  a 
oon-induclive  resistance,  a  coil  of  high  self-induction  is  used  in  the 
shunt  circuit,  of  the  same  construction  as  that  used  in  the  Volt  meter. 
OwiuK  to  the  extremely  high  ratio  of  self-induction  to  resistance  in  this 
coil,  the  sluinl  current  lags  nearly  90  degrees,  giving  piactirally  the 
phase  relations  of  the  multiphase  instrument.  It  therefoie  coriectly 
takes  account  of  the  power  factor  within  the  limits  found  in  practice. 
The  design  of  the  inductance  coil  is  a  most  important  feature  of  this 
meter,  since  it  must  not  only  consume  an  almost   inappreciable    amount 


IXDIC-^TING  W.^TTMKTHK,  WITH    COVKR. 


of  energy  in  order  to  secure  a  sufficient  lag,  but  must  introduce  no  dis- 
toition  of  wave  form  due  to  hysteresis,  such  as  is  present  in  the  primary 
current  of  a  transformer  without  load.  Important  features  are  the  use  of 
an  air  gap  of  the  right  proportion,  and  a  core  of  a  high  grade  of  iion. 
The  iion  losses  are  so  small,  however,  that  even  if  increased  by 
"fatigue"  after  long  use.  the  lag  would  remain  practically  unchanged, 
and  owing  to  the  large  angle  of  lag.  the  change  in  the  value  of  its  sine. 
upon  which  the  toique  depends,  would  be  still  less.  Owing,  however. 
to  the  low  induction  in  the  iion,  and  entire  absence  of  appreciable  heat 
ing,  it  is  almost   impossible    that  any  change   should  occur   in  the   iron. 


tinn  is  evidently  that  the  torque,  and  consequently  the  speed,  is  indepen- 
dent of  periodicity.  This  is  proven  experiuieiitally  to  be  the  case  to  a 
remarkable  degree.  V'uiialions  in  wave  form  have  no  effect  within  ordi- 
nary limits,  the  constant  being  the  same  on  circuits  supplied  from 
dynamos  of  radically  dilTerent  types. 

One  of  the  most  valuable  features  of  this  type  of  meter  is  its  extremely 
long  range,  which  is  secured  without  the  use  of  any  auxiliary  winding 
to  overcome  starting  friction,  oi  any  other  device  giving  an  initial  ten- 
dency to  rotate.  A.SO-light  metei  staits  with  a  load  of  two*100-volt  l6-cp. 
lamps  in  series  on  a  sO-volt  current,  or  about  two-tenths  of  an  ampere, 
and  .It  one-half  ampere  registers  with  practical  accuracy.  Continuous  rota- 
tion is  maintained  at  a  speed  as  low  as  one  turn  of  the  disc  in  fifteen 
minutes. 

The  shunt  cuirent  is  about  one-tenlh  of  an  ampere  as  a  maximum,  and 
since  it  is  practically  a  wattless  current,  the  actual  energy  not  exceeding 
half  a  watt  in  ordinaiy  cases,  the  energy  consumed  is  negligible. 

The  constant  of  the  instrument  is  entirely  unaffected  by  changes  of 
temperature,  since  the  retarding  eddy  currents  induced  by  the  permanent 
magnets  are  affected  by  changes  of  lemperatuie  of  the  disc  in  exactly 
the  same  ratio  as  those  induced  by  the  actuating  coils,  so  that  no  change 
in  speed  results.  There  is  also  no  temperature  coefficient  for  the  shunt 
circuit,  as  its  resistance  is  purely  inductive. 

The  purpose  in  all  the  experimental  woik  upon  these  instruments  was 
to  secuie  accuiate  operation  by  the  simplest  forms  possible,  and  the 
results  have  been  satisfactory  in  the  highest  degiee. 


Fig-  6.— Simple  Ai.tern.^ting  Current  Integr.\tisg  Meter. 

The  reluctance  of  the  magnetic  circuit  of  this  coil  is  so  nearly  that  of 
the  ail  gap,  that  the  inductance  coefficient  is  very  nearly  constant,  so 
much  so  that  the  same  meter  may  be  used  on  either  50-volt  oi  llO-volt 
circuits  with  an  erior  of  less  than  one  per  cent,  in  the  registration.  In 
this  form  of  meter  the  proportions  are  such  that  for  given  currents  and 
difference  of  phase  in  the  actuating  coils,  the  torque  is  directly  propor- 
tional to  the  periodicity  over  the  entire  range  now  in  use  or  pioposed. 
Owing  to  the  fact  that  the  inductance  coefficient  in  the  shunt  circuit  is 
constant,  the  shunt  current  is  inversely  proportional  to  the  periodicity  for 
a  given  difference  of   potential.    The  result  of  these  two  laws  of  opera- 


A  New  Automatic  Switch. 


We  illustrate  licrcwiUi  a  new  device  (or  automatically  turning  off  the 
current  from  light  or  power  circuits,  manufactured  by  the  Charles 
Plumb  Electrical  Works,  89  Etie  street,  Buffalo,  N.  Y.  The  mains  are 
connected  to  posts  1  and  2  and  the  circuits  to  posts  3  and  4.  JJ  is  a 
spiral  spring  for  breaking  the  circuit  quickly,  C  a  detent  lever  for  hold- 
ing the  switch  closed,  and  .-/  the  local  magnets  and  armature.  />'  is  a 
sliding  weight  for  opening  the  switch,  and  at  £  are  the  binding  posts  to 
which  the  wiies  run  from  the  clock  and  battery. 

The  operation  is  as  follows:    The  weight,  B,  is  held   up  by  the  arma- 


Automatic  Switch. 

ture  of  the  magnet,  -/,  and  the  switch  kept  closed  by  the  lever  C,  and 
the  local  circuit  by  the  lever  C"  and  the  springs.  FF.  The  clock  being 
set  in  the  usual  way  for  closing  an  electric  circuit,  when  it  leache?:  the 
time  required  it  closes  the  local  circuit  through  the  magnet,  .J,  attract- 
ing its  armature;  this  releases  the  weight,  A'.which  descends  and  strikes 
the  lever,  C,  which  in  turn  releases  the  switch;  the  quick-acting  spiing. 
£>,  then  pulls  the  switch  open,  and  the  level,  C.  is  at  the  same  time 
forced  out  of  contact  with  springs  /"/",  thus  opening  the  local  circuit  so 
that  there  is  no  waste  of  current.  This  apparatus  is  operated  with  two 
cells  of  open  circuit  or  dry  battery. 
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The  Baltimore  &  Ohio  Electric  Locomotive. 


The  event  for  which  electricians  throughout  this  country  are  waiting 
with  impatient  interest— the  operation  of  passenger  and  freight  trains  in 
the  Belt  Line  tunnel  of  the  Baltimore  &  Ohio  Railroad  at  Baltimore  by 
lo<-omotives  in  which  the  sole  propulsive  power  will  be  electricity— is 
now  nearing  realization.  Work  has  been  progressing  steadily  lately  at 
the  works  of  the  General  Electiic  Company,  both  upon  the  generating 
plant  and  the  locomotives,  and  the  early  part  of  this  new  year  will 
piobably  see  the  huge  locomotives  handling  the  long  trains  with  the 
ease  for  which  they  are  designed.  This  experiment  will  be  the  first 
practical  step  in  this  country  toward    the    subjection  of  the  steam  trunk 


will  be  about  30  miles  an  houi.     It  can   of    course  be  run  either  foiward 
or  backward. 

This  locomotive"  is"  designed  for  heavy  work,  and  will  be  called  upon 
to  handle  trains  as  heavy  as  those  now  handled  by  the  heaviest  steam 
locomotives.  A  test  of  one  of  the  completed  trucks  as  shown,  Fig.  2, 
representing  one-half  of  the  locomotive,  was  lecently  made  upon  the 
tracks  at  the  Schenectady  woiks  of  the  construction  company.  In  order 
to  obtain  the  necessary  load  a  New  York  Central  heavy  six-wheel  engine 
was  made  use  of  and  the  electric  locomotive  truck  coupled  to  it.  The 
machines  were  then  sent  in  opposite  directions  and  tugged  at  the  con- 
necting coupling  as  in  a  tug  of  war.  The  electric  locomotive  had  a 
slight  advantage  over  the  steam  engine  in  weight  on  the  driving  wheels, 


Fig.  I. — Showing  One  Truck  of  Electric  Locomotive. 


railroad  to  electiicity.  Two  comparatively  small  locomotives,  one  of 
thirty  tons  and  the  other  of  forty  tons  on  the  drivers,  are  already  run- 
ning, but  not  upon  any  important  lines,  and  while  perfectly  successful 
their  operation  gives  but  little  clue  to  the  outcome  of  the  practical  tests 
on  the  Baltimore  &  Ohio  road.  The  delay  that  has  occurred  in  the  com- 
pletion of  the  work  has  been  of  advantage  in  that  it  has  allowed  of  the 
embodiment  in  this  apparatus  of  all  the  recent  improvements  in  electric 
railway  piactice.  ,        ^  -    .  ,      , 

The  trucks  are  of  forged  iron,  each  resting  upon  four  driving  wheels 
of  cast  steel,  sixty-two  inches  in  diameter.  Flexibly  supported  upon 
each  of  these  trucks  are  two  six-pole  gearless  motors,  one  for  each  axle, 
transmitting  their  motion  from  the  aimatures  to  the  wheels  by  means  of 
an  especially  designed  flexible  coupling.  The  method  of  spring  sus- 
pension has  been  caiefully  modified  to  allow  of  the  immediate  adjust- 
ment of  the  wheels  to  the  irregularities  of  the  tracks,  and  thus  effect  a 
diminution  in  the  wear  both  to  the  motors  and  the  track.  The  massive 
armatures  aie  of  the  iron-clad  type.  A  hollow  shaft  serves  to  carry  the 
armature,  and  through  this  passes  the  wheel  axle,  to  which  it  is  con- 
nected by  the  universal  coupling  already  mentioned,  which  allows  of 
freedom  of  movement  in  any  direction. 

The  complete  motors  are  the  largest  railway  motors  in  the  world,,  and 
while  pondeious  in  appearance  are  by  no  means  so  bulky  as  might  be 
expected  from  the  heavy  duty  they  will  Lbe  called  upon  to  perform. 
They  are  so  set  on  the  truck  that  they  will  be  easy  of  access  under  all 
ciicumstances,  whether  the  locomotive  is  at  a  standstill  or  in  motion. 

The  cab,  which  will  be  spiing  supported  on  the  truck  frame,  will  be 
of  sheet  iron  and  wood  and  will  have  windows  on  all  sides  in  order  that 
the  occupants  may  have  an  unobstructed  view  in  all  directions.  Within 
the  cab  will  be  set  up  the  seiies  parallel  controller,  by  means  of  which 
the  movements  of  the  locomotive  will  be  at  the  command  of  the  driver, 
and  the  ail  pump,  operated  by  a  small  electric  motor, which  will  supply 
the  air  for  the  compressed  air-brakes  and  the  whistle.  The  locomotive 
will  be  also  equipped  with  bells,  safety  devices,  etc.,  and  will  have  a 
Janney  automatic  coupler  at  each  end. 

From  the  illustration  of  one  truck.  Fig.  1,  it  will  be  seen  that, the 
finished  locomotive  will  be  an  imposing  piece  of  electrical  machinery. 
It  will  weigh  in  its  completed  state  95  tons,  will  be  14  feet  3  inches 
long  9  feet  6H  inches  wide,  and  will  be  of  standard  gauge.  The  maxi- 
mum peed  will  be  50  miles  an  hour.  This  will  be  reduced  to  30  miles 
an  hour  when  only  half  the  draw-bar  pull  is  exerted,  and  to  IS  miles  an 
hour  with   full   draw-bar   pull.    The  average  speed  of  the  loaded  train 


and  pulled  it  up  and  dowu  the  track  with  apparent  ease.  For  the  same' 
weight  upon  the  diivers  it  was  shown  that  the  electric  locomotive  will 
start  a  greater  load  than  the  steam  locomotive ;  the  pull  being  constant 
throughout  the  entire  revolution  of  the  wheel,  tbe  diflSculty  of  variation 
of  pull  with  the  angle  crank,  as  in  the  steam  locomotive,  is  eliminated. 
The  test  also  proved  that  not  only  were  the  motors  sufficiently  powerful, 
but  that  the  driving  mechanism  and  armature  couplings  are  amply 
strong  to  tiansmit  the  torque  of  tbe  armature  to  the  axle. 

The  power  house  is  rapidly  iiearing  completion  and  the  generating 
machinery  is  almost  ready  for  installation.  The  overhead  apparatus, 
which   has    been   especially  designed  to  meet  the  extiaordinary  require- 


FiG.  2. — A  Completed  Truck. 


ments,  will  shortlybe  in  position,  and  before  many  months  havefpassed 
the  electric  locomotive  will  have  become  a  normal  object  in  the  opera- 
tion of  trains  in  the  Belt  Line  tunnel,  which,  untarnished  by  smoke  and 
soot,  will  be  brilliantly  lighted  by  incandescent  lamps. 


Janiiaky  .'>,  189S. 
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Automatic   Telephone    Switchboard. 


After  many  failures  had  been  recorded  by  inventors  ol  merit  in  the 
line  of  automatic  telephonic  svpitchboard  appliances.  Mr.  A.  B.  Strowger 
hit  upon  the  novel  idea  of  using  the  decimal  system  as  a  foundation 
for  Its  successful  operation,  and  we  illustrate  one  of  I  he  details  of  the 
new  system.  This  was  considered  the  first  step  in  the  right  direction, 
and  the  Strowger  Automatic  Telephone  Exchange,  "The  Kook- 
ery,"  Chicago,  was  formed  with  sufficient  capital,  and   energetically    set 


in  weight  and  cheaper  in  price.  Its  detailed  construction  is  as  follows: 
The  horizontal  arm,  which  is  made  in  the  standard  sizes  of  one  and 
one-half  in.  pipe,  is  threaded  on  its  inner  end  into  a  pole  socket  cast- 
ing of  malleable  iron,  and  on  the  outer  one  into  the  casting  which  sup- 
ports the  curved  aims  of  the  flexible  end.  This  casting  is  provided  with 
an  eye  for  fastening  the  cable,  which  is  attached  to  the  pole  by  means 
of  an  eye  bolt  fastened  through  it.  The  cable  is  made  of  galvanized 
steel  wile  strand,  and  replaces  the  under  brace  arm  employed  on  the 
regular  style  of  bracket.  The  salient  featuics  of  the  Wood's  flexible  pole 
biacket  have  all  been  letained.  The  horizontal  arm  of  any  pole  bracket 
in  use  can  be  cut  off  to  the  proper  length,  and  the  flexible  end  shown 
threaded  on  to  it  without  removing  it  from  the  pole.  The  spread  of  the 
cuived  arms,  which  are  made  of  three-quarter  in.  pipe,  is  six  in.  at  their 


Automatic  Telephone  Switchboard. 

to  work  at  once  to  make  the  nece'ssary  improvements,  in  order 
to  make  it  in  every  respect  a  commercial  as  well  as  a 
scientific  success.  This  after  two  years  of  constant  labor  and  a  large 
expenditure  of  money,  has  now,  it  is  claimed,  been  accomplished.  The 
first  switchboard  brought  out  was  looked  upon  with  disfavor  by  the 
electrical  world  on  account  of  using  four  wires,  but  this  has  been,  by 
the  late  improvements,  reduced  to  a  simple  two-wire  metallic  circuit, 
and  with  the  automatic  release,  which  is  also  a  late  im- 
provement, the  service  of  the  automatic  central  is  claimed  to 
be  perfect.  The  automatic  switchboard  will  not  only  be  appreciated 
on  accouut  of  its  superior  and  quick  service,  but  it  has  also  had  the 
tendency  of  materially  reducing  the  price  of  service  to  telephone  sub- 
scribers, by  doing  entirely  away  with  the  operators  at  the  central  office, 
and  reducing  the  cost  of  maintenance.  The  company  is  confident  that 
now  all  this  invention  requires  is  a  fair  introduction,  and  as  soon  as 
understood  by  the  general  public,  it  feels  that  it  cannot  help  but  be- 
come the  acknowledged  and  satisfactory  method  of  telephonic  "ervice.   It 


Flexible  Pole^Bracket, 

greatest  width,  and  the  distance  between  the  centers  on  which  the  cable 
is  suspended  is  two  feet,  wliich  allows  sufficient  play  for  the  trolley 
hanger  to  overcome  the  disastrous  hammeiing  effect  characteristic  of  a 
rigid  suspension.  The  tension  on  the  flexible  cable  can  be  adjusted  by 
means  of  the  self-adjusting  turnbuckle  at  the  outer  end  of  the  bracket. 


A  Large   Swing  Lathe. 


We  illustrate  herewith  a  40-in.  swing  engine  lathe  on  a  U-ft.  bed, 
built  by  the  Fifield  Tool  Co.,  successors  to  G.  W.  Fifield.  Lowell,  Mass! 
The  cut  shows  one  of  the  new  pattern  lathes  just  brought  out  by  this 
company  and  specially  designed  for  producing  a  good,  efficient  tool  at  a 
low  cost.  They  are  heavy,  strong,  rigid,  accurate  and  durable,  will  run 
easy  and  produce  a  large  amount  of  good  woik.  They  do  not  possess  any 
useless  attachments,  put  on  for  the  single  puipose  of  aiding  a  .sale  with 
those  not  thoroughly  versed  in  what  is  essential,  and  which  invariably 
prove  a  source  of  trouble  and  annoyance ;  they  do,  however,  possess 
every  appliance  necessary  for  practical  and  satisfactory  results. 

Mr.  Fifield  foi  the  past  twenty  years  has  been  engaged  in  the  manu- 
facture of  lathes,  and  the  patterns  now  being  produced  and  offered  are 
entirely  new,  ranging  from  17-in.  to  64  in.  swing,  and  are  the  lesults 
of  long  experience  and  thorough  familiarity  with  what  is  essential  to  pro- 
duce a  stiictly  good  lathe.  It  is  claimed  that  they  do  not  possess  a  single 
weak  point,  and  that  the  tools  now  offered    are    the    most  desirable  that 


40-Inch  Swing  Lathb. 


is  now  fully  prepared  to    construct  telephone  exchanges  complete  under 
us  automatic  system,  or  to  furnish  the  necessary  switchboards. 


Flexible  Pole  Bracket  and  Bracket  End. 


A  new  style  of  the  Wood's  flexible  pole  bracket  and  the  flexible 
bracket  end,  which  we  illustrate,  has  recently  been  brought  out  by  the 
Ohio  Brass  Company,  of  Mansfield,  Ohio.  The  new  style  of  flexible  pole 
bracket  retains  the  flexible  feature   of  the  regular  bracket,  but  is  lighter 


can  possibly  be  produced.  This  company  has  the  largest  and  most  com 
plete  establishment  in  America  which  is  devoted  entirely  to  the  manu- 
factuie  of  lathes,  and  that  the  attention  given  to  eveiy  detail  is  appre- 
ciated is  attested  by  the  fact  that  after  a  first  lathe  oideied  from  it  has 
been  fully  tested  a  permanent  customer  is  secuied.  The  following  is 
some  of  the  data  of  the  lathe  illustrated  :  Swing  over  ways,  -40  in. ;  length 
of  bed,  12  ft. :  turns  4  ft. ;  weight,  about  13,000  lbs.  ;  diameter,  front 
bearing,  7  in.  ;  diameter,  back  bearing,  4H  in.  :  diameter  of  spindle 
through  cone,  SH  in.  ;  width  of  cone  belt,  5  in. ;  distance  between  head 
and  tail  stock  of  V's,  22  in. 
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A  New  RegulatiriK  and  Reducing  Valve. 

We  illustiate  herewitb  a  new  regulating:  and  reducing  valve  particu 
larty  adapted  for  iii^e  witb  electric  light  and  lieavy  duty  engines,  and 
manufactured  by  John  Acton,  79  Wasliington  street.  Brooklyn.  The  pai- 
ticular  claims  made  for  the  valve  are  tliat  it  is  extremely  sensitive 
without  a  sacrifice  in  uniformity  o^  working,  and  will  check    the  engine 


Acton   Valve. 

speed  quicker  in  an  emergency  than  any  other  governor  on  the  market; 
that  it  is  adjustable  wilhin  wide  limits  and  has  a  safely  allachnient  by 
means  of  which,  in  case  of  an  accident  to  the  controlling  device,  the 
valve  does  need  to  be  closed  down  while  the  device  is  being  replaced, 
thus  not  interfering  with  the  operation  of  the  machinery. 

Referring  to  the  illustration  it  will  be  seen  that  the  main  valve  is  bal- 


balancc  the  pressure  on  the  diaphragm.  A  large  number  of  these  valves 
aie  already  in  use  on  elcctiic  plants,  and  have  been  adopted  in  a  number 
of  Rdison  and  other  large  central  stations. 


The  Mciidersui]  Drum  ^top. 


Tile  iiecoiiipanyiug  illustration  shows  a  drum  stop  for  steam  engine 
indicators,  raanutactured  by  Queen  &  Co..  Philadelphia.  The  cut  shows 
the  instrument  with  the  movable  oi  tension  pulley  A  distended  as  in 
the  act  of  taking  a  card.  Raising  the  tension  pulley  ./  into  line  witb 
pulleys  Z?  and  C.  relaxes  the  cord  (to  the  amount  required  to  rotate  the 
Indicator  drum),  stopping  the  drum.  Distending  the  tension  pulley  A 
overhauls  the  slack  of  the  cord,  starting  the  dium  gradually  from  a  state 
of  rest  to  full  speed,  with  a  force  staiting  from  nothing  to  full  power. 
The  changes  are  effected  almost  imperceptibly  at  no  matter  what  speed 
the  engine  may  be  running. 

The  cord  is  passed  around  the  three  pulleys.  A.  K  and  C,  two  of 
which,  B  and  C,  rotate  upon  fixed  pivots,  while  the  third,  .-/,  is  attached 
to  a  movable  carriage.  //.  The  carriage  //,  slides  in  guides  over  a  rack 
i-i,  and  is  held  in  any  position  by  a  spring  clip.  Guard  rollers  /,  /,  are 
placed  above  the  upper  pulleys  />',  C,  and  the  tension  pulley  is  provided 
with  a  lip  for  keeping  the  cord  within  the  pulley  grooves.  The  cord 
fiom  the  indicator  hooks  to  the  small  loop,  on  cord  J},  shown  to  the 
left.  A  common  elastic  band  is  fastened  by  one  end  to  the  cord  E,  as 
shown  on  the  right.  The  other  end  is  slipped  over  the  pin  of  pulley  C. 
This  holds  the  cord  always  in  tension  between  that  point  and  the  cross- 
head  on  the  engine,  or  the  reducing  motion,  preventing  any  possible 
whipping,  snapping  or  entanglement  of  the  cord,  virtually  taking  the 
place  of  the  drum  recoil  spring  when  that  is  at  rest.  The  upper  pulleys, 
B,  C,  and  pins  being  in  duplicate,  the  instrument  can  be  used  right  or 
left.  The  device  may  be  attached  veitically,  as  shown  by  the  cut,  to  a 
metal  or  wood  angle  form  as  an  /.,  secured  to  the  steam  chest ;  or  it  may 
be  inverted  or  secured  flatwise  on  the  steam  chest,  pointing  either  way; 
OI  it  may  be  fastened  in  any  position  on  a  bar  of  wood  or  metal,  as  con- 
venience may  suggest,  depending  upon  the  surroundings  of  the 
engine. 


A  New  Telephone  Transmitter. 


We  illustrate  herewith  a  new  impiovLiutiit  in  telephone  tiansmitlers. 
recently  patented  by  William  C.  and  John  M.  Lockwood,  of  Brooklyn, 
N.  Y.,  who  are  now  making  a  specialty  of  its  manufactuie.  The 
ma4n  feature  of  the  transmitter  is  a  granular  contact  suirounding  the 
margin  of  the  front  of  the  electrode,  the  back  electrode  being  the  full 
size  of  the  metallic  incaseraent.  The  electrodes  are  not  in  contact  be- 
tween their  broad  surfaces,  either  direct  oi  by  the  granular  carbon, 
being  separated  by  an  air  space  whose  object  is  to  prevent  packing  and 
burning  of  the  granular  caibon  ;  in  every  other  form  of  granular  eaibon 
transmitters  the  conductive  material  is  directly  between  the  solid  elec- 
trodes. It  is  clear  that  this  form  of  transmitter  does  not  depend  upon 
any  pressure  between  electrodes  in  constant  contact,  the  variation  of 
electrical  resistance  in  this  instrument  being  caused  by  the  variation  of 
friction.  It  is  claimed  that  for  a  perfect  talking  transmitter  it  is  unex- 
celled, either  for  long    or   short   distances.     The    instrument    is    in    the 


Indicator  Drum  Stop. 


A  Nkw  Telephonk 


anced,  consisting  of  two  short  pistons.  The  regulating  device  consists  of 
a  corrugated  metal  diaphragm  and  a  steel  spring  having  its  tension  regu- 
lated by  a  hollow  sciew.  The  upper  end  of  the  valve  stem  has  a  cross 
head  carrying  two  vertical  parallel  rods;  these  rods  at  their  lower  ends 
connect  with  another  cross  head,  whichjin  turn  connects  with  the  dia- 
phragm cup  through  the  hollow  screw.    The  function  of  the  spring  is  to 


form  of  a  Blake  box,  having  only  a  projecting  mouth  piece,  and,  as  will 
be  seen,  it  can  be  mounted  on  any  form  or  style  of  back-board,  and 
besides,  it  is  claimed,  will  give  better  satisfaction  with  less  battery 
power  than  any  other  instrument.  It  is  also  claimed  that,  unlike  other 
carbon  pencil  transmitters,  this  is  entiiely  practical  for  exchange 
purposes,  not  being  continuously  subject  to  changes. 
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The  C.  &  C.  Multipolar  Dynamo. 

To  comply  with  (In-  diiii.iiid  for  slow  speed  dyiiaiiius  llial  may  be 
coupled  diiect  to  engines,  Tbe  C.  &  C.  Klectric  Company,  143  Liberty 
street,  New  York,  has  brouRht  out  during  the  past  year  a  line  of  multi- 
polar machines  piesenting  several  unique  features  of  design.  These 
machines  have  been  specially  designed  to  meet  the  rigid  recjuirements 
as  to  heating  and  regulation  which  are  now  so  frequently  demanded  by 
consulting  engineers.  They  are  also  so  mechanically  constructed  as  to 
admit  of  a  variety  of  methods  of  coupling,  according  to  the  desire  of  tlie 
purchaser. 

The  field  magnet  consists  of  two  annular  steel  castings  having  pioject- 
ing  arms  which  form  the  pole  pieces.  These  castings  ate  fitted  togellier 
so  as  to  enclose  a  single  exciting  coil,  which  produces  opposite  polaiity 
in  the  two  sets  of  arms. 

This  foims  a  very  simple  and  compact  magnet,  light  in  weight  and 
easily  handled.  The  single  coil  reduces  the  number  of  field  connections 
to  a  minimum,  thus  doing  away  with  one  source  of  trouble  experienced 
in  multi-coil  field  magnets.. 

The  bed  may  be  bolted  to  the  engine  bed  or  be  of  one  piece  with  it, 
and  is  of  very  simple  and  strong  construction.  The  outboard  bearing  is 
supported  by  an  A  frame  pedestal  bolted  to  bed. 

The  ai mature  is  a  ring  supported  on  a  double  set  of  driving  arms  pro- 
jecting from  heavy  hubs,  which  are  keyed  to  shaft.  The  construction  is 
such  that  a  powerful  draft  of  aii  is  created  by  the  rotation  of  the  arma- 
tare,  which,  combined  with  the  very  low  heat  loss  per  square  inch  of 
surface,  keeps  the  tunning  temperature  very  low. 

The  insulation  on  core  is  chiefly  of  mica.  The  commutator  is  bolted 
directly  to  the  driving  arms  and  is  built  up  of  cast  copper  bars  insulated 
with  mica.     U  is  very  laige  and  admits  of  the  use  of  carbon  blushes  for 


which  is  now  being  placed  on  the  market  by  the  Tucker  Klectiical 
Construction    Company,  H  Whitehall  street.  New  Yoik. 

Until  their  rxpiialiuii  the  fundamental  patents  covering  the  art  of  tele- 
phony had  rendered  this  particular  field  inaccessible,  so  that,  until  re- 
cently, the  nearest  approach  to  a  practical  system  of  intercomiuunicalion 
has  been  the  speaking  lube,  which  at  best  is  a  bulky  one,  covering  a 
very  limited  space  for  successful  operation.  The  advantages  of  a  system 
which  places  the  departments  of  au  establishment  in  touch  with  each 
other  without  loss  of  time  and  without  the  necessity  of  leaving  the  desk 
or  department  are  obvious.  In  designing  such  a  system,  however,  there 
arc  many  points  to  be  considered. 

First.— The  importance  of  locating  the  battery  source  at  one  place, 
instead  of  having  a  source  at  each  station,  because  it  isveiy  evident  that 
a  multiplicity  of  battery  sources  necessarily  entails  much  more  care  and 
attention  than  if  located  all  at  one  place. 

Second.— The  importance  of  such  signalling  devices  as  will  instanUn- 
eously  give  notice  that  a  call  has  been  heard,  without  the  necessity  of 
placing  the  receiver  to  the  ear  lepeatedly. 

Third.— The  gieat  advantage  of  being  able  to  talk  together  through  anv 
two  stations  in  the  system  without  interrupting  any  other  pairs  that  may 
be  using  it,  or  without  being  heard- by  otheis  on  the  line,  and  without 
hearing  any  but  the  person  with  whom  one  rai^ht  be  iu  communication. 

A  still  more  important  feature  to  be  considered  is  that  of  providing 
for  a  conference  between  any  number  of  persons,  without  the  necessity 
of  either  of  them  leaving  his  desk.  In  providing  for  tht-se  conditions 
simplicity  combined  with  durability  in  construction,  should,  not  be 
neglected,  but  the  system  is  so  designed  in  all  its  details  as  to  mini- 
mize the    probability  of  derangement  by  changing  adjustment,  etc. 

The  inventor  claims  that  in  his  system,  of  which  we  illustiate  one  of 
the  stations,  all  of  the  conditions  herein  referred  to  have  been  met.      A 


Direct  Connected  Multipolak   Dynamo- 


Intekiok  Telephone  Ounrr. 


all  voltages.  This  is  a  great  advantage.  The  brush  holders  are  the  well 
known  C.  &  C.  reaction  holder,  using  flat  carbons  with  bevelled  ends. 
These  holdeis  do  not  require  exact-sized  carbons,  give  good  contact  with 
niinimum  spring  pressuie,  and  are  very  easy  to  adjust. 

There  are  two  collecting  rings,  having  projecting  arms  which  caiiy  the 
brush  holders,  supported  on  the  ftont  pedestal.  These  rings  are  insu- 
lated from  each  other,  and  but  two  cables  leading  from  them  are 
lequircd  to  carry  off  the  current.  The  bearings  are  self-oiling  and  self- 
aliguing.  Tbe  shaft  is  carefully  proportioned  to  cairy  the  heaviest  acci- 
dental strains  which  may  come  upon  it,  and  is  made  either  separate  or 
in  one  piece  with  engine  .shaft. 

These  dynamos  are  usually  compound  wound  and  will  preserve  a  con- 
stant voltage  within  one  per  cent,  through  the  extreme  load  range.  This 
regulation  is  entirely  automatic,  requiring  no  brush  oi  regulator  move- 
ment, and  is  obtained  without  sparking  at  brushes.  Eddy  curienls  in 
armature  core  and  conductors  are.  by  proper  construction,  almost  elimi- 
nated, and    the  —    are    so    reduced    as  to    bring    the    efficiency  of 

Losses 
the  machine  to  a  point    averaging    95   per  cent,  between  one-fourth  and 
full  load. 


Automatic  Interior  Telephone  Service. 


.Within  the  past  year  a  field  has  been  opened  for  the  ulilizatioa  of  the 
telephone  for  intercommunication  in  business  houses,  hotels,  public 
buildings,  mines  and  manufactuiing  plants  of  every  description,  and  to 
meet  the  occasion  Sir.  Thomas  McCoutray,  ex-secietary  of  the  National 
Electric    Light  Associaaon,  has    designed    an  auto-telephone    system. 


number  of  pairs  of  stations  in  the  system  may  hold  converse  at  the  same 
time  without  interruption  or  being  overheard  by  others  using  it  A  single 
battery  source  furnishes  the  energy  for  the  whole  lot.  and  at  the  .«aine 
time  it  is  claimed  the  fystem  it  is  so  flexible  that  any  number  of  pei- 
sous  may  through  it  confer,  as  though  all  were  assembled  in  one  room. 
.An  operating  system  has  been  in  use  at  the  offices  of  the  Tucker 
Electrical  Construction  Co.,  which  is  sole  licensee  for  the  system,  for  the 
past  six  months,  and  after  careful  study  it  is  claimed  ibat  eveiy  possible 
source  of  weakness  has  been  eliminated,  so  that  it  may  be  safely 
guaranteed  in  every  particular,  not  only  as  to  satisfactory  results  and 
durability,  but  also  against  annoyance  from  any  one  relative  to  patents 
or  infringements. 

The  Eddy  Direct   Connected  Generator. 


We  illustrate  herewith  a  generator  manufactuted  by  The  Eddy  Elec- 
tric Manufacturing  Company,  of  Windsor,  Conn.,  direct  connected  to  a 
Ball  and  Wood  engine.  The  generator  is  of  a  type  which  The  Eddy 
Company  has  had  in  successful  operation  for  over  a  year  past,  and 
which  has  met  with  universal  approval.  It  is  multipolar,  the  four  cast- 
steel  pole  pieces  being  bolted  to  a  cast  iron  frame,  a  form  of  construc- 
tion that  requires  the  least  expendituie  of  energy  in  obtaining  a  strong 
magnetic  field.  The  field  coils  are  wound  on  metallic  spools  which  are 
held  at  a  distance  from  the  pole  pieces,  so  as  to  allow  for  an  air  space  to 
ventilate  the  innei  surface  of  the  spool.  Those  familiar  with 
the  trouble  and  annoyance  that  hot  coils  produce  in  the  regulation  of  a 
machine,  gieatly  appreciate  this  feature.  To  secure  the  insulation  of 
the  windings,  a   liberal    supply  of   mica  is  used,  and  to  still  further  in- 
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sure  safety,  the  series  coil  is  not  wound  over  the  9huiit,^but7placed  in  a 
separate  compartment. 

The  armature  is  of  the  "iron-clad"  type.  The  core  is  built  up  of 
washers  of  charcoal  iron  laminated  and  ventilated,  and  mounted  on  a 
ventilated  sleeve,  which  also  supports  the  commutatoi.  This  sleeve 
slips  on  the  ctterision  of  the  engine  shaft,  oi  onto  a  separate  shaft 
rigidly  coupled  to  that  of  the  engine. 

The  armature  conductors  consist  of  copper  bars  of  rectangular  section, 
and  connected  at  the  ends  by  bent  strips  in  such  a  manner  that  no  con- 
nections of  any  considerable  difference  of  potential  are  in  closeprox- 
imity  with  each  other.  The  conductors  aie  thoioughly  insulated  by 
micanite  tubes,  and  are  laid  in  slots  cut  in  the  surface  of  the  core,  these 
slots  being  first  insulated  by  micanite.  This  free  use  of  mica  in  the 
insulation  insures  a  freedom  from  burn-outs  and  short  circuits. 

The  commutator  is  perfectly  ventilated,  and  allows  air  to  pass  freely 
to  the  ventilations  of  the  core.  The  segments  are  of  hard  copper  in- 
sulated by  mica,  and  held  in  place  by  collars.     These  collars   are   tight- 


The  Heinze  Switch. 


A  new  style  of  switch  is  being  placed  on  the  market  by  Messrs. 
Heinze  &  Son,  of  Lynn,  Mass.,  manufacturers  of  electrical  apparatus, 
which  is  claimed  to  possess  in  its  mechanical  construction  and  electrical 
features  a  great  amount  of  merit,  and  to  embody  the  qualities  of  a  high 
grade  of  finish,  careful  workmanship  and  correct  principles  of  breaking 
an  electric  current,  the  arc  formed  thus  doing  as  little  injury  to  the 
metal  parts  as  possible.     Particular  attention  has  been  paid  to  Ihe  parts. 


Direct-Connected  Multipolar  Generator. 


Gardner  Grinder. 


ened  by  bolts  extending  through  the  commutator  under  the  strips,  and 
prevented  from  loosening  by  an  efficient  and  simple  nut  lock.  It  is  quite 
easy  to  tighten  the  commutator  without  any  othei  tool  than  a  wrench. 

The  outboard  bearings  as  well  as  the  frame  are  adjustable  to  the  align- 
ment of  the  engine,  by  means  of  sliding  wedges  on  the  base.  In  addition 
to  this  adjustment,  the  bearing  is  equipped  with  a  universal  sleeve,  so 
that  all  difficulty  in  bringing  the  three  bearings  in  line  and  maintaining 
them  there  is  reduced  to  a  minimum. 

The  generator  illustiated  is  of  65kw  capacity,  generating  125  volts  at 
300  revolutions  per  minute.  On  a  ten  hours'  continuous  test  at  full  load 
the  machine  in  no  part  attained  a  temperature  exceeding  80  degrees  Fah. 
above  the  atmosphere,  and  theie  was  no  sparking  at  the  blushes  at  any 
load.  The  Eddy  Company  have  in  operation  a  number  of  direct  con- 
nected units  of  this  type  in  capacities  varying  from  40  to  200-kw. 


The  Gardner  Grinder. 


such  as  the  knife  blades,  which  are  made  of  hard  rolled  sheet  copper 
and  are  necessarily  of  even  thickness,  forming  a  quick  breaking  contact 
surface  for  the  metal  springs.  The  parts  are  all  in  duplicate,  and  in  case 
of  injuiy  to  the  metal  springs  or  knife  blades  they  can  be  easily  re- 
placed by  simply  removing  the  screws  and    the  caps.     They  can  also  be 


The  grinder  we  illustrate,  made  by  Charles  H.  Besly  &  Company,  10 
Canal  street,  Chicago,  is  principally  intended  f->r  grinding  flat  sui faces 
or  rough  surfaces  on  drop  forgings  or  castings  when  the  finished  surface, 
is  to  be  flat.  The  machine  will  not  onls'  do  all  kinds  of  rough  work  but 
also  the  finest  finishing,  and  at  a  late  faster  than  that  of  a  solid  wheel.  It 
will  grind  right-angled  surfaces  truly  and  being  itself  flat,  the  work  pro- 
duced is  always  true.  The  makers  do  not  claim  to  compete  so  much 
with  emery  wheels  as  with  files;  a  good  part  of  the  filing  of  flat  surfaces 
may  be  done  on  it  with  a  great  asving  of  time. 

The  steel  disc  shown,  which  is  the  principal  feature  of  the  machine, 
has  a  spiial  gioove  running  (rom  the  centre  to  the  circumference  on 
each  side,  which  holds  the  glue  that  secures  the  emery  paper  or  cloth 
grinding  faces  to  the  disc.  The  grinding  faces  are  pressed  into 
the  spiral  groove,  thus  foiming  a  clearance  for  particles  of  emery  or 
metal,  and  thereby  enabling  the  machine  to  cut  many  times  fastei  than  a 
solid  wheel.  The  discs  are  true  on  both  sides  and  are  quickly 
reversed,  using  ordinary  glue  to  secure  the  paper  or  cloth  to 
the  disc.  In  thus  renewii.g  the  emery  surface,  the  paper  or  cloth  is 
pressed  into  the  spiral  grooves  by  placing  the  disc  in  the  press  shown 
in  the  cut  while  the  glue  is  soft,  and  allowing  it  to  remain  for  an  hour 
or  more  until  it  sets.  In  one  type  of  grinder  made,  the  right-hand  table 
is  set  at  a  right  angle  to  the  face  of  the  wheel  and  has  a  rocking  motion 
parallel  to  the  face  of  ths  wheel.  In  another  type,  the  right-hand  table 
is  adjustable  up  and  down,  and  is  also  set  at  a  light  angle  to  the  face  of 
the  wheel,  and  slides  across  the  face  on  coveied  ways. 


Heinze  Switch. 

withdrawn  from  the  sockets  and  new  ones  inserted,  and  all  changes  can 
be  made  without  lemoving  the  switch  from  the  wall  or  place  where 
It  may  be  tecuted. 
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The  Electrical  Stock  Market. 


New  York,  Jau.  2.  18»4. 

THE  KLECTRICAL  STOCK  MARKET  is  in  the  dumps,  but  it  has  lots  of 
company  in  its  unhappy  experience.  Stagnation  pervades  the  entire  stock 
exchange  district.  Connuission  houses  all  report  that  speculative  dealings  in 
.ill  kinds  of  stocks  have  received  a  chill  quite  in  harmony  with  the  current  "cold 
wave."  Professional  traders  also  fail  to  see  anything  in  the  stock  market. 
and  quotations  consequently  fail  to  show  any  signs  of  life.  It  is  hoped  that  the 
dividend  and  interest  payments  on  January  1.  which  in  New  York  City  alone 
cauried  the  distribution  of  over  $100,000,000.  will  revivify  the  stock  market,  but 
Wall  street's  long  record  of  disappointment  and  contrariness  has  made  every- 
liody  skeptical  of  the  wish  being  realized. 

GENER.^L  ELECTRIC  gratifies  its  friends  somewhat  by  not  yielding  to 
any  appreciable  extent  to  the  prevailing  depression  in  prices.  None  the  less,  it 
does  not  respond  to  the  continued  glowing  reports  one  bears  as  to  the  company's 
business  conditions  and  prospects.  Talk  on  the  stock  is  bullish  enough  as  a  re- 
-•iult  of  these  semi-offlcial  .nnnouncements.  but  the  stock's  price  fails  to  act  in  ac- 
cordance. Of  course  its  intrinsic  value  is  being  continually  bettered  by  reason 
of  better  trade  conditions,  and  the  man  who  holds  on  to  his  stock  will  reap  his 
reward,  but  there  is  no  ready  market  for  the  slockholder  who  wants  to  sell  out, 
and  any  offering  of  long  stock  in  the  present  tinancial  situation  is  sure  to 
create  lower  prices.  Some  recent  selling  is  understood  to  have  been  in  antici- 
pation of  a  serial  newspaper  attack,  whose  statements,  it  was  promised,  would 
be  sure  to  induce  long  selling  of  the  stock.  So  far  the  attacks  have  failed  of 
appearance,  nor  would  they  be  likely  in  Wall  street's  present  frame  of  mind 
to  find  it  very  responsive  to  such  methods  of  campaigning.  On  the  other  hand 
the  company  is  understood  to  be  at  present  doing  as  large  a  proportion  of  the 
electrical  trade  as  ever  it  did,  and  that  on  a  cash  basis,  and  at  less  cost  to  manu- 
facture. The  gross  volume  of  business  is  at  the  rate  of  $1,000,000  a  month,  and 
enough  profit  is  made  to  allow  of  a  continual  reduction  in  the  capital  impair- 
ment, despite  the  continuation — of  course,  in  a  much  diminished  degree — of  the 
charging-off  process.  Nothing  looting  to  the  correction  of  the  impairment  in 
the  capital  stock  will  now  be  done  until  after  the  annual  meeting  in  the  spring, 
though  at  the  last  annual  meeting  of  the  stockholders  a  committee  was  ap- 
pointed to  formulate  some  plan  to  be  submitted  within  the  j'ear.  The  times 
have,  however,  not  been  propitious  for  such  financiering,  and  it  is  im  possible 
as  yet.  to  determine  what  line  of  action  in  the  matter  will  be  eventually  taken. 
Pending  the  settlement  of  this  difficulty,  no  dividends  on  either  class  of  stock 
can  be  paid,  and  cash  keeps  on  piling  up  in  bank  to  the  company's  credit.  It 
now  is  about  $500.000.and  will  soon  be  larger,  to  judge  from  the  prospects.  It  is 
gossip  that  the  General  Electric  Company  is  about  to  close  one  of  the  largest 
contracts  ever  awarded  in  the  history  of  the  trade  in  this  country.  No  names 
are  mentioned,  but  this  probably  refers  to  the  Manhattan  Elevated  Railroad, 
though  the  Westinghouse  people  are  also  reported  as  figuring  on  the  same  busi- 
ness. The  General  Electric  has  secured  all  the  contracts  for  elevated  rairoad 
equipment  thus  far  competed  for.  and  the  company's  officials  believe  that  once 
the  efficiency  of  the  Metropolitan  West  Side  Elevated  of  Chicago,  which  will  be 
in  operation   in    February,  is  demonstrated,  it  will  receive  all  similar  business. 

THE  AMERICAN  BELL  TELEPHONE  stock  issue,  under  the  new  legisla- 
tive restriction,  is  a  failure.  As  a  result  of  the  adverse  decision  in  the  Berliner 
patent  case,  the  stock  has  dropped  to  190,  the  price  fixed  for  subscriptions 
by  the  State  authorities,  but  the  market  price  is  below  the  State's  price  by  just 
the  amount  of  the  $4.50  declared  dividend  payable  on  January  15.  Of  couise 
Bell  telephone  rights  now  possess  a  minus  value  and  there  is  no  market  for 
them.  It  is  figured  that  in  an  ordinary  market.  Bell  telephone  would  have 
dropped  a  good  many  points  lower  than  it  did  on  the  legal  blow  it  received,  in 
which  case  the  man  who  sold  his  right  for  5  cents  would  have  had  to  pay  many 
times  that  amount  by  guaranteeing  a  subscription  at  190.  It  is  not  now  expected 
that  1.000  shares  of  the  S.OOO  offered  will  be  subscribed  for.  According  to  the 
new  law  the  rest  must  be  sold  by  auction ;  no  limit  of  time  is  set,  however,  and 
no  official  action  has,  as  yet,  been  taken  in  the  matter.  Speaking  of  the  patent 
in  question,  prominent  people  in  the  Bell  Company  say  that  its  real  strength 
and  value  is  in  the  system  and  possession  of  the  field  and  not  in  the  patents 
held.  The  net  output  for  the  month  ending  December  20  was  1,784  instruments, 
as  against  a  loss  last  year  of  1.234.  a  total  gain  of  3.018.  For  the  year  ending 
December  20.1894,  the  record  stands  as  follows  :  Gross  output,  89,493,  increase, 
8.073;  returned.  72,318,  increase.  6,880;  net  output.  17,175,  increase,  1,195.  The 
company  apparently  easily  held  its  own.  and  that  is  doing  well  enough  in  a 
year  of  commercial  hardship.  The  International  Bell  Telephone  Company,  one 
of  the  allied  organizations,  has  declared  a  dividend  of  S.'per  cent.,  payable  Jan- 
uary 3. 

BOSTON  ELECTRIC  LIGHT  £s  are  a  new  security  offered  to  investors.  An 
issue  of  $360,000  has  just  been  put  out,  being  part  of  the  issue  of  $660,000;  the 
other  $300,000  will  be  used  to  retire  a  like  amount  of  bonds  falling  due.  The  new 
bonds  are  a   consolidated  first    mortgage,    and  the    proceeds  are    to  be  used^in 


building  underground  cables.  The  bonds  are  offered  to  stockholders  at  par  and 
accrue<l  interest,  payable,in~cash  January  10. 

AMERICAN  RAPID  TELEGRAPH  COMPANY  bondholders  will  soon  par- 
ticipate in  the  distribution  of  SI.OOO.OCO;  there  are  about  $3,000,000  of  the  old 
bonds.  This  will  mark  the  final  winding  up  of  the  concern.  Among  the  assets 
to  be  divided  auong  the  bondholders  and  other  creditors  are  the  5.500  shares  of 
Western  Union  Telegraph  paid  for  the  Rapid  Telegraph  Company's  property 
and  the  $237.J00  recovered  from  the  Western  Union  Telegraph  Company  under 
its  contract  to  maintain  the  lines  in  as  good  condition  as  it  received  them  while 
it  wa!4  operating  them  under  lease  at  $60,000  per  annum  on    account   for   the  re- 

•EDISON  ELECTRIC  ILLUMINATING  (New  York)  stock  is  now  selling  "div- 
idend  on,"  a  quarterly  distribution  of  1J4  per  cent.,  payable  February  1  next, 
having  just  been  ordered  paid  by  the  board  of  directors. 

-  EDISON  ELECTRIC  ILLUMINATING  (Boston)  stock  is  in  quite  active  de- 
mand. Rights  to  subscribe  at  par  for  the  $425,000  new  stock  recently  authorized 
are  .celling  at  from  $3  to  $4. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  127  130 

Cleveland  General  Electric 100  80  90 

East  River  Electric  Light  Co 100            -  SO 

■Edison  Electric  111.,  New  York 100  lOOH  101 

•  "                        "       Brooklyn 100  109  112 

Boston 100  126  128 

Philadelphia 100  120  12S 

Edison  Ore  Milling 100  13             IS 

Electric  Storage  Co..  Philadelphia 100  37             39 

Electric  Construction  &  Supply  Co.,  com IS  7V4          10 

■f^              pref IS  7H         10 

Fort  Wayne  Electric 100  2               3 

General  Electric 100  34^         3S 

General  Electric,  pref 100  67            70 

Westinghouse  Consolidated,  com SO  32            32J^ 

*  "                       "              pref SO  49            49H 

BONDS. 

Edison  Electric  111.,  New  York 1,000  108H       109 

Edison  Electric  Light  of  Europe 190  75  85 

General  Electric  Co.    deb.  S's 1,000  93J4         93H 

TELEGRAPH  AND  TELEPHONE. 

•.imerican^Bell  Telepbone 100  194  195 

American  District   Telegraph 100  35  40 

American  Telegraph  &  Cable 100  91  92 

Central  &  South    American    Telegraph 100  102  105 

♦Commercial  Cables 100  130  14S 

Erie  Telephone 100  SI  51)^ 

Gold  &  Stock    Telegraph 100  103  105 

•Mexican  Telegraph 100  ISO  190 

Mexican  Telephone 100  75  80 

New    England  Telephone 100  66  69 

New  York  &  New  Jersey  Xelephone lOo  97  98 

Postal  Telegraph-Cable lOo  50  JSS 

•Western    Union  Telegraph ■ 100  86^  87 

•Ex.  Div. 

TRACTION  STOCKS  are  suffering  from  causes  similar  to  those  affecting  elec 
trical  stocks.  The  New  York  market  for  such  stocks  as  North  Shore.  Worces- 
ter, Long  Island,  Brooklyn,  New  Orleans,  etc..  is  practically  dead,  though 
there  are  signs  of  reviving  demand  from  investment  sources,  now  that  the 
January^distributions^are^at  band.  Philadelphia  electric  traction  stocks  are  also 
depressed;  this  is  due.  it  is  stated,  to  an  effort  to  accumulate  stock  preparatory 
to  a  boom  in  legislative  action  early  in  the  new  year. 

ELECTRIC  TRACTION  STOCKS. 

Bid.  Asked 

Union  Ry.  Co.  (Huckleberry) 125  130 

Brooklyn  Traction,  pref 65  70 

"                 "       com 14J^  15^ 

Long  Island  Traction 13  14 

Rochester  SL  Ry » 38  39 

Columbus  St.  Rt '■■...  45  SO 

Louisville  St.   Ry.  pref 87  88 

"            "      "      com 37  39 

Cleveland  Electric  Ry 4S  47 

Cleveland  Citv  Ry 68  70 

North   Shore   Traction 2»5  2S 

New  Orleans  Traction • 6^  65 

Worcester  Traction  pref 79J6  89J4 

"                 "         com 13  14 

Metropolitan  Traction,  Philadelphia 10^  104 

Philadelphia  Traction 99Ji  VXH 

People's  Traction S2H  S3 

Binghamton  R.  R.  common lOO  — 

BONDS. 

Bid  Asked 

•Union  Rv.  1st.  mtge  6s 106  '    108H 

•Westchester  Electric  IsL  mtge.  5s 98  101 

Rochester  St.  Rv.  1st.  Ss -95  97 

•Columbus  St.  Ry.  IstSs 89  92 

Columbus  Crosstown  1st.  Ss 95  97 

•Binghamton  Railroad  Co.  St 9P  MM 

•With  accmed  Interest. 
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New  York  Notes. 


C.  H.  McINTIRE.  of  the  C.  Mclntire  Company.  13  Krniiklin  street.  New.irk. 
N.  J.,  has  gone  on  a  Southeru  trip  for  liis  henllh. 

JULIUS  SOMBORN.  treasurer  of  the  Universal  Electric  Pull  Socket  &  Syvitch 
Company.  New  York,  died  on  December  26th.  of  Bright's  disease. 

MESSRS.  \V.\RREN  &  UOZIER.  of  465  Greenwich  street.  New  York,  gave  on 
New  Year's  eve.a  pleasant  little  dinner  to  K  of  thiir  employees  and  a  number 
of  invited  guests.     The  occasion  was  much  enjoyed  by  all  present. 

MK.  V.  W.  H.AKRINGTON  will  leave  New  York  nc-ct  week  with  his  family 
for  St.  Augustine,  where  he  will  remain  during  his  four  weeks'  vacation, 
and  hopes  to  return  much  benefited  by  the  trip,  and  fully  prepared  to  enter  on 
his  new  field  of  labor. 

THE  STIRLING  COMPANY,  Pullman  Building.  Chicago.  III.,  has  .severed  its 
relations  with  Mr.  John  .MacCormack.who  formerly  lepresented  it  in  New  York, 
and  has  turned  the  Eastern  territorv  over  to  Mr.  Frederick  A.  Scheffler.  The 
New  York  office  of  the  company  will  remain  as  heretofore.  No.  126  Liberty 
street. 

\Vj\LTER  PHILLIPS.  M.  E.,  electrical  engineer  of  the  Illinois  Steel  Com- 
pany, South  Chicago,  was  in  New  York  la.st  >veek  investigating  various  electric 
systems  of  power  transmission.  The  Illinois  Steel  Company  has  installed  a 
large  amount  of  electrical  machinery,  and  will  ultimately  employ  this  method 
to  the  exclusion  of  mechanical  drives. 

.MESSRS.  JAS.  W.  GODFREY,  P  W.  HARRINGTON  AND  J.  B.  OLSE^J 
gave  a  pleasant  ■at  home"  at  their  office,  15  Cortlaudt  street.  Monday  after- 
noon. Dec.  31st.  Though  the  notice  was  short,  about  300  of  their  friends  called  t'^ 
wish  success  to  the  well-known  and  popular  trio,  both  individually  and  as 
represenlatives  of  the  India  Rubber  &  Gutia  Percha  Insulating  Co.  Some  of 
the  gentlemen  present  were  as  follows;  Jas.  Kelley,  W.  A.  Yail.  J.  P.  Hall. 
I.  B.  Phillips.  R.  B.  Corey,  Fremont  Wilson,  Maj.  Evarts,  H,  A.  Reed.  Harry 
M.  Shaw.  T.  J.  Sinilh,  G.  M.  Phelps.  T.  C.  Martin,  Jos.  Wetzler,  B.  F.  Hamil- 
ton. David  Chalmers  W.  Hanks,  N,  D.  Webster  and  W.  T.  Hunt.  Mr.  Godfery 
has  moved  from  room  38,  15  Cortlandt  street,  to  room  52.  same  building. 


New  England  Notes. 


MESSRS.  LINTON  &  SOUTHWICK.  of  Worcester.  Mas?.,  have  just  issued  a 
new  calalogue.  in  which  they  modestly  and  tastefully  present  the  claims  and 
adtfaulages  of  theii  station  switches,  switchboards  and  other  appliances,  wliich 
have  already  received  liberal  recognilion.  and  for  which  the  demand  continues 
to  increase.     A  live  firm,  and  generally    "up  to  date"  in  all  that  it  does. 

THE  FITCHBURG  M.'VCHINK  WORKS,  of  Fitch  burg.  Mass..  reports  business 
as  very  much  improved,  and  that  it  is  receiving  some  good  orders  from  the  elec- 
trical trade,  to  whom  it  ueeds  no  introduction,  or  to  the  general  public  either, 
for  that  matter,  before  whom  it  has  been  prominent  for  over  thirty  years  in 
the  manufacture  of  first-class  toils,  lathes,  drills  and  all  important  metal-work- 
ing machinery  and  machine  speciallies. 

THE  BRODIE  ELECTRIC  COMPANY,  of  Manchester.  X.  H.,  is  iu  the  6eld 
with  a  line  of  speciaUie?,  includiug  an  automatic  motor  switch  of  simple  and 
effective  design,  for  the  proteciiou  of  motors  from  burning  out,  an  automatic 
telephone  switch,  which  is  sold  separately,  to  be  applied  to  the  ordinary  mag- 
nc'to  bell,  and  a  line  ot  insulators  for  use  upon  trees  and  in  other  unfavorable 
places  for  which  very  hig^h  insulating  qualities  are  necessary. 

MR.  J.  J.  GATES  has  identified  himself  with  the  Perkins  Electric  Swit9h 
Manufacturing  Company,  of  Hartford.  Conn.,  as  general  manager.  His  ener- 
getic bu--iness  methods  in  the  management  of  this  company  have  already  had 
their  effect  in  the  increased  number  of  ordets  for  its  well  known  switch  and 
socket  manufactures  and  Waterhouse  arc  lamps,  and  it  is  safe  to  assert  it  will 
continue  lo  be  so.  Mr.  Perkins  and  Mr.  Gates  are  business  associates  'of  old.  ' 
an  I  a-i  co  vvorkers  will  unJouhtedly  increase  the  volume  if  business  of  tlis 
Perkins  Company  in  a  marked  degree. 

THETHOMi'SOX-BROWN  ELECTRIC  COMPANY.  97  High  Street.  Boston,  is 
announcing  to  the  trade  in  connection  with  the  conduct  ot  its  business  a  new 
and  quite  important  feature— the  introduction  at  its  storeroom  and  warehouse 
of  a  free  Bureau  of  Registry,  in  the  interests  of  employers  and  employees, 
appreciation  of  which  has  already  been  manifested.  The  idea  is  certainly  an 
excellent  one  and  it  will  undoubtedly  at  once  appeal  favorably  to  both  em- 
ployers and  employees,  as  the  former  may  feel  assured  of  obtaining  through 
the  bureau  only  the  most  competent  help  and  the  latter  only  good  and  reliable 
employment.  Aside  from  the  fact  that  the  Thompson-Brown  Company  strives  to 
please  in  every  way  its  customers,  one  of  its  points  is  progressiveness.  and  this 
new  feature  is  right  iu  that  line.  The  company  also  announces  as  a  New  Year's 
surprise  that  it  will  have  ready  for  delivery  about  February  1.  1395.  an  entirely 
new  and  noi'el  line  of  street  railway  material  which  will  be  manufactured 
under  the  Thompson  Patent.  It  is  claimed  that  the  material  will  be  smaller. 
stronger  and  more  easily  put  up  than  any^matcrial.  now  on  the  market  and  at 
a  saving  of  15  per  cent,  in  price  as  compared  with  the  cheapest  material  now  in 
the  market. 


(Beneral  Hctps, 


New  Incorporations. 


THE  ACME  ELECTRIC  COMP.\NV.  East  Palestine.  O..  capital  stock  SlO.dOO. 
has  been  formed  to  produce  and  supply  electricity  for  light,  heat  and  power, 
Geo,  £.  Sebring.  R.  N.  Chamberlin  and  D.  U.  Mackintosh  are  the  promoters. 


THE  OHIO  V'AI.LEV  ELECTRIC  COMPANY  OH  AVALON,  Avalon.  Pa., 
capital  stock  $5,000,  has  lieen  formed  to  supply  light,  heat  and  power.  Win. 
Jackson,  Donald  M.  Sloanc  and  John  H.  Fults.  Allegheny.  Pa„  are    interested. 

THE  DETROIT  ELECTRIC  LIGHTER  CCMP.iNY.  Detroit.  Mich,,  capital 
stock  *.'U). 000,  has  been  incorporated.  Wm,  R,  McGraw,  chairman:  Louis  C. 
Sherwood,  vice-chairman;  Leopold  Godfrey,  secretary;  and  Israel  T,  Cowles, 
treasurer. 

THE  KNOXVILLE  ELECTRIC  COMPANY.  Knoxville,  la.,  capital  slock. 
$20,000,  has  been  formed  to  operate  an  electric  light  and  power  plant  at  Knox- 
ville. J.  H.  Auld,  W.  O.  Robinson  and  J.  S.  Bellamy,  Knoxville.  la  .  are  the 
promoters. 

THE  FLORISSANT  AVENUE  ELECTRIC  RAILWAY  COMPANY,  Sf.  Louis. 
Mo.,  capital  stock  iiOOO.  has  been  formed  for  the  purpose  indicated  in  its  title. 
I'he  interested  parties  are  E,  R,  Feuesborn,  T.  P.  Bell  and  J.  H.  Shroeder.  St. 
Louis,  Mo, 

THE  HOME  HEATING  &  LIGHTING  COMPANY.  Toledo.  C.  capital  stock 
$50,000.  has  been  incorporated  to  do  heating  and  lighting  by  electricity,  steam 
and  hot  water,  etc.  J.  F.  Zahm.  Homer  Yarryan  and  R.  W.  Smith  are 
interested. 

THE  SUBURBAN  LIGHT.  HEAT  4  POWER  COMPANY,  Pittsburg,  Pa., 
capital  stock  $5,000,  has  been  incorporated  lo  supply  light,  heat  and  power, 
Samuel  P.  Conner,  J.  W.  Patterson  and  Thomas  A.  Noble,  Pittsburg,  Pa.,  are 
the  organizers. 

THE  WHITEHALL  ELECTRIC  COMPANY.  Whitehall.  111.,  capital  slock 
$10,000,  has  been  formed  to  furnish  electric  lights,  also  electricity  to  propel 
machinery.  Gilbert  .S.  Vosseller.Orlando  F.  Griswold  and  Henry  W.  Hand 
are  the  promoters. 

THE  BELLEVUE  ELECTRIC  LIGHT  COMPANY.  Bellevue.  Pa.,  capital 
stock  $500.  has  been  incorporated  to  supply  light,  heat  and  power,  H.  H. 
Veeder,  Pittsburg;  E  O.  Caughey,  Allegheny,  and  George  H.  Quaill,  Bellevue. 
Pa.,  are  the  promoters. 

THE  TRELEAVEN  OPTICAL  COMPANY.  Chicago,  111.,  capital  stock  S30  - 
000,  has  been  formed  to  manufacture  and  deal  in  electrical,  optical  and  photo- 
graphic goods,  etc.  Walter  N.  Trelcaven,  Geo.  M.  Stannard  and  Thos.  S.  Jack- 
son are  the  iucoporators. 

THE  POTTS  MACHINKRYSUPPLV  COMPANY.  Columbus.  O,.  capital  stock 
$10,000.  has  been  formed  to  manufacture  and  deal  in  electrical  specialtie.s. 
water,  gas.sleam.  oil  and  air.  Wm  B.  Potts.  Walter  B.  Page  and  I  ,  N.  Hans- 
brough  are  the  promoters. 

THE  OHIO  VALLEY  ELECTRIC  COMPANY  OF  BEN  AVON.  Ben  Avon,  Pa.. 
capital  stock  SIO.OOO.  has  been  formed  to  supply  light,  heat  and  power  by  means 
of  electricity.  Wm.  Jackson.  Donald  M.  Sloane  and  John  H.  Fults,  Allegheny. 
Pa.,  are  the  incorporators. 

THE  OHIO  VALLEY  ELECTRIC  COMP.\NY  OF  EMSWORTH,  Emsworth. 
Pa,,  capital  stock  S5  OQO.  has  been  formed  to  supply  light,  heat  and  power  by 
means  of  electricity.  Wm.  Jackson.  Donald  M.  Sloane  and  John  H.  Fults, 
Allegheny.  Pa.,  are  the  organizers. 

THE  OHIO  VALLEY  ELECTRIC  COMPANY  OF  BELLEVUE,  Bellevue,  Pa., 
capilal  stock  S3.000,  has  been  formed  to  supply  light,  heat  and  power  by  mean.s 
of  electricity  to  the  public.  Wm.  Jackson,  Donald  M.  Sloane  and  John  H. 
Fults.  .\llegheuy.  P.i..  are  interested. 

THE  SOUTHAMPTON  ELECTRIC  LIGHT  COMPANY.  Soulhamp'on.  L.  I., 
capital  stock  SS. 000.  has  been  incorporated  to  manufacture  and  use  eleclricilv 
for  light,  heat  and  power,  elc.  The  promoteis  are  W.  D  Van  Brunt.  H.  M. 
Wowell  and  Daniel  Vail,  all  of  Southampton. 

THE  WINOOSKI  LIGHT  (t  POWER  COMPANY.  Wiiiooski.  Vt..  capilal  stock 
$2  500.  has  been  formed  lo  generate  electricity  by  water  and  other  power;  Sl.'o 
to  fuinish  light,  heat  and  pjwer  lo  Winooski.  E.  P.  Crandall.  O.  W.  Peck  and 
H.  F.  Wolcott.  all  of  Winooski.  are  interested. 

THE  FLUSHING  AND  COLLEGE  POINT  ELECTRIC  RAILWAY  CO.MPANY. 
Flushing.  X  Y..  capital  stock.  $125,000;  has  teen  formed  to  build  and  operate  a 
street  surlace  road  in  Queens  County.  P.  D.  Cravalh.  Daniel  O'Dell.  and  E. 
B.  Halslead.    New  York  City,  are  the  organizers. 

THE  POLAND  RAILWAY  COMPANY,  Youugstown.  O..  capital  Stock  $25,000, 
has  been  torined  to  construct  and  operate  an^leclric  railway  between  Youngs- 
town  and  Poland,  O  Gilbert  M,  Dill,  ZebnSn  P,  Curry.  Arthur  O.  Fording. 
Asael  E.  .\daras  and  Henry  W.  Davis  are  interested. 

THE  CALUMET  CONSTRUCTIONCOMPANY,  Chicago.  III.,  capital  slock 
$10,000.  has  been  formed  lo  construct  electric  power  and  light  plants,  railroads, 
canals,  water  woiks.  buildings,  sewers,  etc.  E<lward  H.  Gorse,  James  W. 
Biirsoa  and  Clinton  VV.  Howe  are  the  interested  parties. 

THE  DELANEY  HEATER  &  RHEOSTAT  COMPANY.  South  Orange,  N. 
J.,  capilal  stock  SIOO.OOO.  has  been  formed  to  manufacture  and  sell  rheostats 
and  electric  heating  apparatus.  Ezra  T.  Gilliland.  John  C.  Tonilinson  and 
Frank  W.  Toppanall.  all  of  New  York,  are  the  incorporators. 

THE  KEYSTONE  TRACTION  C0MPA:JY.  Lancaster.  Pa.,  capital  slock 
$10,000.  has  been  formed  to  construct  and  operate  motors,  cables  or  other 
machinery  fgr  supplying  motive  power  to  passenger  railways.  J.  J.  Patterson. 
Juo.  D.  Skiles.  Lancaster,  and  Win    B.  Given.  Columbia,  Pa.,  are  the  promoters. 

THE.COMBIN.^TION  POLICE  &  FIRE  .\LARM  COMPANY,  Chicago.  III., 
capital  stock  $1,000,000.  has  been  formed  to  manufacture  and  sell  apparatus 
actuated  by  electricity,  steam,  water  or  other  motive  power;  also  machinery, 
tools,  etc.  Chester  B.  Davis,  Wm.  H.  Mc.Andrews  and  Roy  S.  Bates  are  the 
promoters. 

THE  CINCINNATL  HAMILTON,  MIDDLETOWN  &  DAYTON  STREET 
RAILROAD  COMPANY.  Cincinnati.  O..  capi'al  stock  $500,000,  has  been  incor- 
porated to  construct  and  operate  an  electric  street  railroad  between  Cincinnati 
and  Daylon,  O.  A.  Hickenlooper,  Chas.  Flei.=chman  and  L.  C.  Weir  are  the 
incorporators. 

THE  MUTUAL  ELECTRIC  LIGHT  COMPANY,  San  Francisco,  Cal..  capital 
stock  $500,000.  has  been  incorporated  to  generate,  transmit  and  sell  electricity 
for  light,  heat  and  power,  and  to  manufacture  and  deal  iu  telephones,  etc. 
Thomas  R.  Hemsbelwooi.  John  B.  Halsted  and  Cyrus  C.  Dow.  San  Francisco, 
are  interested. 

THE  SUSQUEHANNA  RIVER  ELECTRIC  COMPANY,  Baltimore,  Md.,  capital 
stock  $100,000,  has  been  incorporated  by  Moses  U.  Houseman,  George  K.  McGaw. 
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WJiifield  J.  Taylor,  of  Baltimore,  and  Clias.  K.  McConkey.  of  Peach  nuttoni.  Pa. 
It  is  proposed  to  transact  a  gciicial  busines;*  in  electrical  appliance.*,  merchaii- 
Uise.  laiidii.  bridge  building,  etc. 

THK  NEW  MARTINSVII.LK  AND  MANNINGTON  THLEPHONU  COM- 
PANV.  New  Martinsville.  W.  \'a..  niaxiuiuin  copitnl  stoc-  *20.0(X).  has  been  In- 
corpornled  to  maintatu  and  conduct  electric  telephone  lines,  underground  and 
overhead,  etc..  and  to  manufacture  and  use  alt  electrical  apparatus.  Anion 
Jollefer,  IJniontown;  John  O.  Poe.  Sincerity.  andO.M.  Crow.  Littleton.  W.  Va.. 
arc  the  piomolers. 

THE  SUSQUEHANNA  RIVER  ELECTRIC  COMPANY  OP  BALTIMORE 
CI  rv,  naltimore,  Md..  capital  slock.  SlOO.OOu.  has  been  forine<l  to  buy.  sell  or 
otherwise  deal  in  lands;  construct,  own  and  operate  telegiaph  lines;  carry  on 
a  forwarding  business  and  construct  wharves,  sleaiuboats.  etc.  Muses  H. 
Houseman.  Chas.  R.  McCouky.  Geo.  K.  McGrew.  Jno.  S.-  Hull,. and  Winfield  J. 
Taylor,  are  interested. 


under  the  new  management,  which  will  give  employment   to    125    men,      Thi« 
company  manufactured  electilcal  apparatut. 

LYNN,  MASS.— .An  order  was  adopted  by  the  Lynn  Aldermen  requesting  the 
mayor  to  petition  the  Legislature  for  such  Icgislaiion  aswill  give  power  lociiies 
having  established  fire  limits  to  cumpfl  the  burial  of  all  elcrctric  lighting,  tele- 
graph, telephone  and  filler  wires  within  said  limits. 


Telegraph  and  Telephone. 


VALPARAISO.  IND— The  Valparaiso  TelephoueCompany  has  been  or);auized. 
with  a  capital  of  $50,000.  The  presideiil  is  iRiues  H.  McOill;  vice-president.  A. 
D.  Bartholomew;  secretary  and  treasurer.  Prank  A.  Turner. 

SOUTH  BEND.  IND.— W.  F.  Benficld,  of  Frankfort.  lud  .  general  manager 
of  the  Indiana  Telephone  &  Construction  Company,  is  lookinj;  over  the  field 
with  a  view  to  establishing  a  telephone  exchange  at  South  Benil. 

KINDI.AV.  O.— The  stockholders  of  the  Findlay  Telephone  Company  are  as 
follows:  Aaron  Blackford.  Milton  Gray.  J.  S.  r.itterson.  U.  K.  Stringfellow. 
Jason  Blackford.  C.  C.  Harms.  J.  T.  Barton.  W.  A.  Byal.  Dr.  J.  C.  Kimmel  and 
J.  T.  Adams.  U.  K.  Springfellow  is  the  prime  mover  in  the  company.  It  is 
not  known  what  kind  of  telephone  will  be  used. 


Electric  Light  and  Power. 

CAREY.  O.— There  is  some  talk  of  establishing  au  electric  light  plant  here. 

STRONGHURST.  ill.— Stronghurst  is  consideiing  the  project  of  establishing 
electric  lights. 

CRESCENT  CITY.  FLA.— The  Crescent  City  Traction  Company  will  light  the 
city  by  electricity. 

ATLANT.\.  GA.— The  contracts  for  electric  lights  with  the  Georgia  Electric 
Light  Company  will  expire  shortly. 

BALTIMORE,  MD.— The  Mayor  may  be  addressed  concerning  the  erection  of 
an  electric  light  plant  in  Druid  Hill  Park. 

POTTSVILLE.  PA.— Pottsville  citizens  will  be  given  a  chance  to  vote  to  es- 
tablish a  borough  electric  plant  at  the  February  election. 

BINGH.AMTON'.  N.  V.— The  State  Armory  has  received  an  appropriation  of 
$800  to  change  its  lighting  system  from  gas  to  electricity. 

SHAWANO.  WIS. -The  Council  has  resolved  to  install  electric  lights,  and 
await  proposals  from  parties  competent  to  put  in  the  piaut. 

NATCHEZ.  MISS.— Address  Rufus  R.  Learned,  of  the  Natchez  Electric  Rail- 
way Company,  concerning  the  erection  of  an  electric  light  plant. 

PALMYRA.  MO.  — H.  M.  Howard  has  been  granted  a  franchise  to  operate  an 
electric    light  plant    and  also  expects  lo  put  in  a  telephone  exchange. 

SCRANTON.  PA.— The  Select  Council  passed  a  resolution  directing  the  City 
Clerk  to  advertise  for  bids  to  light  the  municipal  building  and  fire  company 
houses. 

RICHMOND.  VA.— The  Committee  on  Light  has  considered  at  some  leugth 
the  question  whether  the  city  should  own  its  electric  light  plant.  Chairman 
Grimes. 

SOUTH  BEND.  IND.— Messrs.  Baker  and  Veck.  electrical  contractors,  have 
leased  the  electric  light  plant  of  General  Haupt,  of  Philadelphia,  and  will  put 
it  in  operation. 

WORCESTER.  MASS.— The  Worcester  Electric  Power  Company  is  said  to 
contemplate  adding  heating  and  cooking  to  its  business.  The  company  is  con- 
sidering plans  for  a  new  station. 

SPENCERVILLH.  O.— Spencerville  will  hold  a  special  election  on  the  12th 
day  of  January.  18%.  to  vote  upon  the  question  of  bonding  that  village  in  the 
sum  of  $12,000  for  an  electric  light  plant. 

CINCINNATI.  O.-The  Music  Hall  trustees  have  decided  to  expend  $20,000  in 
impiovmg  the  Music  Hall.  An  electric  light  plant  will  be  put  in.  A.  T. 
Goshorn  is  president  of  the  Board  ot  Trustees. 

ALBANY.  N.  Y.— An  ordinance  is  on  file  authorizing  and  directing  the  letting 
of  a  contract  for  the  lighting  of  the  city  of  Albany  by  means  of  electricity. 
Wm.  W.  Denuin  is  Clerk  of  the  Common  Council. 

NIAGARA  FALLS.  N.Y. -Arthur  Schoellkopf.  of  the  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company,  is  getting  bids  from  electrical  companies 
for  the  electrical  machinery  that  his  company  will  soon  require. 

TRAVERSE  CITY.  MICH.— The  Village  Council  has  let  the  contract  for 
lighting  the  city  streets  to  the  Broadmau  River  Electric  Light  and  Power  Com- 
pany for  five  years  at  $60  per  2  000  candle  power  arc  light  per  year. 

MIDDLETOWN.  O— The  Middletown  Electric  Light  and  Power  Company  has 
secured  a  site  for  the  construction  of  its  plant  on  Clinton  and  Canal  streets. 
The  work  of  erecting  the  buildings  will  be  commenced  immediately. 

CLEVELAND.  O.— City  Civil  Engineer  Rice  has  gone  to  Chicago.  The  object 
of  this  trip  is  to  examine  the  electric  bridges  which  are  in  operation  in  that 
city.     The  new  Columbus  street  bridge  here  will  be  operated  by  electricity. 

SOUTH  H.AVEN,  MICH.— The  South  Haven  voters  have  rejected  the  scheme 
to  spend  510.000  in  .securing  the  ownership  of  an  electric  lighting  plant.  There  was 
a  majority  for  il.  but  it  takes  a  two-third.-;  vote  there  to  order  an  i.ssue  of  bonds. 

PAWNEE  CITY.  NEB. -The  Council  has  directed  the  City  Clerk  to  prepare  an 
advertisement  for  bids  for  the  erection  of  au  electric  light  plant  in  accordance 
with  plans  and  specifications  on  file  in  the  office  of  the  city  engineer,  and  that 
such  advertisements  should  be  published. 

BELLWOOD.  PA.— The  Robinson  Company's  plant  has  been  sold  by  the 
■  to  a  company  of  Altoona  capitalists,  and  operations    will    be    resumed 


The  Electric  Railway. 


VAr.UOATA.  GA.— It  i-,  stated  that  a  company  ib  being  formed  to  build  a  short 
electric  line  on  several  of  the  city  streets. 

MANCHESTER.  N.  H. -General  Williams.  De|>ot  street,  is  interested  in  the 
construction  of  the  proposed  electric  road. 

CK\ULUiro>f.  S.  C.  -Julius  Hishburnic  aud  others  arc  interested  in  the  pro- 
posed electric  line  to  be  built  in  Charleston. 

NKW  HAVE.V.  CONN.— The  New  Haven  8t  Hartford  Railway  Company  will 
build  an  electric  line  from  Stratford  to  Woodmbnt. 

;  IOWA  CITV.  IOW.».  — The  Iowa    City   Improvement   Association    offers    $5,000 
to  any  company  who  will  build  an  electric  street  railway. 

SAN  ANTONIO.  TE.KAS.— The  San  Antonio  Rapid  Transit  Company  has  de- 
cided to  make  several  extensions  to  its  Alamo  Heights  line. 

MARSHALL'S  CREEK.  PA.— The  Delaware  Valley  Electric  Railway  has 
conimeuced  the  erection  at  Marshall's  Creek  of  a  power  house. 

ATLANTA.  GA.— W.  A.  Hemphill  and  others  are  interested  in  building  an 
electric  road  along  Peachtree  and  several  other  suburban  streets. 

B.^NGOR.  PA.— The  Bangor.  Pann  Argyl  &  Wind  Gap  Electric  Railroad  Com- 
pany will  shortly  be  reorganized,   aud  the  road  built  as  soon  as  practicable. 

BOSTON,  MASS.— The  Waltham  Aldermen  have  granted  a  franchise  lo  the 
Newton  Street  Railway  to  lay  tracks  in  Woord  avenue  as  far  as  Forest  Grove. 

KANSAS  CITY,  MO.— The  Vine  street  electric  line  is  lo  be  relaid  with  100- 
pound  steel   rails,  according  to  the  statement  of   General    Manager  Bernardin. 

COHOES.  N.  Y.— Engineer  Vail  has  submitted  plans  for  the  proposed  new 
Cohoes  electric  street  railway,  and  at  a  meeting  soon  to  be  held  the  contract 
will  be  awarded. 

NEW  HAVEN,  CONN.— A.  C.  Pond,  of  Boston,  is  among  those  who  are  inter- 
ested  in  the  big  electrical  scheme  of  connecting  New  Haven  with  points  30 
miles  di.stant. 

NEW  BRirAIN.  CONN.— The  Common  Council  has  received  a  petition  from 
the  electrical  company  asking  permission  to  extend  its  lines  from  East  Main 
street  to  the  city  limits. 

CRESCENT  CITY.  FLA.-  An  electric  traction  road  is  to  be  built  from  some 
point  on  the  line  of  the  J.  G.  K.  W.  R.R.  system  to  Crescent  City,  the  Crescent 
City  Traction  Company. 

FALLS  CHURCH.  VA.— Mr.  R.  A.  Phillips,  of  Washington,  D.  C  was  here 
recently  with  a  civil  engineer,  with  reference  to  the  proposed  electric  road  from 
this  place  to  Washington. 

AT  I'LEBORO.  M.\SS.— The  new  street  railroad  will  soon  build  a  power  bouse. 
The  company  which  is  to  run  the  road  consists  of  J.  T.  Sweet.  M.  B.  Short  and 
Peter  Merry,  of  Atlleboro. 

SENHCA  FALLS.  N.  Y.— Mr  Hammond  has  made  application  for  a  franchise 
to  construct  an  electric  Hue  from  Bridge  street  through  Bayard  street  to  the 
eastern  boundary  of  the  village. 

GREENWOOD.  IND— The  Commissioners  of  Johnson  County  have  granted 
a  right  of  way  tu  the  Indianapolis.  Greenwood  &  Franklin  Electric  Railway 
Company  from  Greenwood  to  Franklin, 

■JACKSON,  TKNN.— The  Jackson  Suburban  Street  Railway  Company  is  con- 
sidering the  idea  of  rebuilding  Us  line  for  the  trolley  system.  It  is  seven  miles 
long.     J.  L.  Wisdom  is  geueral  manager, 

NASHU.4.  N.  H.— Some  of  the  directors  of  the  Lowell  Electric  Railway  were 
in  Hudson  recently  with  G.  O.  Sanders,  taking  measurements  along  the 
streets.     They  will  construct  an  electric  line. 

KNO.KVILLE  TENN.-It  is  reported  that  the  directors  of  the  Knoxville  & 
Fountain  Head  suburban  road  have  decided  to  change  it  to  a  trolley  road. 
George  Bargfeldt  and  Curtis  Cull  are  directors. 

TRENTON.  N.  J— Articles  of  incorporation  of  the  Mt.  Holly  and  Burlington 
Electric  Railway  have  been  filed  in  the  Secretary  of  State's  office  at  Trenton, 
Geueral  W.  J.  Sewell  is  one  of  the  incorporators, 

NEW  HAVEN.  CON.N.— The  New  Haven  &  Hartford  Railway  Company  will 
build  an  electric  line  from  Stratlord  to  Woodraont.  President  Clark,  of  Bridge- 
port. Conn.,  can  probably  give  further  information. 

NATCHEZ.  MISS.-R.  P.  Leonard.  W.  A.  S.  Wheeler  and  J.  A.  Clinton  are 
among  the  incorpor.ttors  of  the  Natchez  Electric  Railway  Company,  which  pro- 
poses to  build  a  line  in  the  city.     The  capital  is  $100,000. 

WOODDURY.N.  J —A  new  company  has  been  organized  in  Gloucester  County, 
and  is  known  as  the  Rapid  Transit  Traction  Company.  It  wants  to  run  an  un- 
derground conduit  road  out  Delaware  street  to  Paulsboro. 

CAMDEN,  N.  J— Supt,  A.  O.  Dayton,  of  the  West  Jersey  and  Camden  &  Atlan- 
tic railways,  has  confirmed  the  report  that  electricit.v  would  replace  steam 
as  a  motor  power  over  the  whole  Camden  &  .\tlantic  road. 

HARTWELL.  O.— Sealed  proposals  will  be  received  at  the  clerk's  office  until 
12  M,  on  the  21st  day  of  January.  ia')5.  for  the  construction  and  operation  for  a 
term  of  23  year.-i  of  Street  Riilroad  Route  No.  1.     T.  H    .\I.irpe  is  Clerk. 

WATERVILLE.  ME.— Hon.  I.  C.  Libby.  of  Waterville.  says  that  the  propoised 
new  electric  railway  Irom  Waterville  to  Weeks'  Mills.  China,  and  thence  lo 
.Augusta,  is  a  Maine  project.  Hon.  A.  F.  Gerald,  of  Fairfield,  is  the  chief  pro- 
liloler. 

LANCASTER.  PA.— The  Railroad  Committee  of  Councils  was  to  have  held  a 
meeting  on  December  10  for  the  purpose  of  taking  action  on  the  new  electric  rail- 
way ordinance  introduced  by  Common  Councilman  W.  D.  Weaver.  No  busi- 
ness was  transacted. 

JOPLIN.  MO.—D.  R.  Powell,  of  St.  Louis. .has  bought  at  trustees  sale  the 
Joplin  Electric  Railway,  for  S35.0OO.  for  the  Carthage.  Webb  City.  Joplin  & 
Galena  Railway.  The  road  purchased  was  bonded  for  S150.000  held  by  the  Union 
Trust  Company,  which  was    represented  by  Judge  Geo.  A    Madill.  It  is  believed 
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that-the  new  company  will  at  once  extend  to  Galena.  Kas..  and  connect  with 
the  road  soon  to  be  built  Irora  Carthage  to  Carterrille  and  Webb  City. 

COMDEX.  N.  J.  — The  question  of  substitutinK  electricity  for  steam  on  the 
Camden  and  .Atlantic  Railroad,  between  this  city  and  Atlantic  City,  is  being 
considered  by  the  Pennsylvania  Railroad  Co-npauy.  A  meeting  was  held  in 
Philadelphia  last  week  by  the  officials  of  the  company,  when  the  question  of 
electricity  as  a  motive  power  was  earnestly  discussed.  They  have  decided  to 
invite  plans  from  electrical  manufacturers  for  an  improved  motive  power, 

PHILADELPHIA.  PA.— An  ordinance  has  been  passed  granting  permi.ssion 
to  the  Chestnut  Hill  and  Spring  House  Passenger  Railway  Company  to  lav 
tracks  and  to  use  electric  motors  to  be  supplied  from  overhead  wires,  and  to 
erect  and  maintain  pole-;.  An  ordinance  was  also  passed  permitting  the  Phila- 
delphia. Bala  &  Narborth  Railway  Company  to  lay  its  tracks  and  to  use 
electric  motois  to  be  s-upplied  from  overhead  wires  and  to  ertct  and  maintain 
poles. 

ST.  LOUIS.  MO.— The  Vloris.<ant  .Avenue  Rlectric  Railway  Company  has  been 
incorporated  by  Ed.  R.  Deurborn,  315  North  Seventh  street;  Joseph  H.  Schroc- 
der,  808  North  Fourteenth  ••Ireel ;  Theodore  P.  Bell.  ')25  Chestnut  street.  The 
purpose  of  the  corporation  i~  l.i  l)uild  and  operate  street  railways  in  the  city 
and  county  of  St.  Louis,  by  cable,  electric  or  horse  power,  to  .acquire  the  fran- 
chises necessary  to;do  so.  and  t  >  build  and  equip  the  roads,  or  acquire  them  by 
purchase. 

K.ANSAS  CITY.  MO.— The  Westporl  it  Waldo  Railway  Company  was  granted 
a  franchise  by  the  County  Court,  to  build  an  electric  line  from  Thirty-ninth  and 
Cherry  streets  to  Brooklyn  <Tnd  Springfield  avenues.  The  company  is  also  con- 
templ.Tting  buying  the  People's  Cable  Railway  system.  If  this  is  done,  the 
Tenth  street  line  will  be  extended' from  its  present  terminus  on  Twenty-seventh 
street  and  Brooklyn  avenue  to  Springfield  avenue,  by  way  of  Brooklyn,  and 
there  connected  with  the  new  line. 

NEWINGTON,  COXN.— A  hearing  was  held  in  the  Town  Hall  in  Newington, 
before  the  Selectmen  of  that  place,  in  regard  to  the  extension  of  the  electric 
road  through  the  town.  Superintendent  Breed.  F.  G.  Piatt,  C.  S.  Landers  and  a 
number  of  other  representatives  of  the  Central  Railway  and  Electric  Company 
were  present.  The  opponents  of  the  road  have  called  a  town  meeting.  They 
expect  to  t>ass  a  vote  denying  the  road  thelptivilege  of  passing  through  the  town 
unless  it  goes  through  the  south  end. 

BELLEVILLE.  N.  J.— The  Belleville  township  committee  has  heard  the  ap- 
plication for  a  public  hearing  of  the  Union  Electric  Traction  Company,  which 
has  laid  out  a  route  from  Hackensack.  through  Hasbrouck  Heights.  Carlsladt 
Rutherford,  and  Belleville  to  Newark,  etc.  The  company  desired  a  franchise 
through  Main  street.  Belleville,  to  three  separate  terminals  up  on  the  Newark 
line.  Its  application  was  refused  until  it  could  produce  some  consents  from 
property  owners  along  the  proposed  route. 

SKOWHEGAN.  ME.— It  is  announced  that  there  is  prospect  of  an  electric 
railway  being  built  from  Skowhegan  to  Madison  and  Athens.  A  company 
consisting  of  J.  P.  Oak.  T.  H.  Anderson,  S.  W.  Gould.  R.  B.  Shepherd,  and 
others,  has  been  organized  and  a  meeting  is  called  by  the  selectmen  to  see  if  the 
inhabitants  will  vote  to  grant  the  company  the  right  of  way  through  certain 
streets.  The  name  of  the  company  is  known  as  the|;skowhegan.  Madison  & 
Athens  Street  Railway  and  Power  Company. 

DAYTON.  O. — The  various  electric  traction  companies  have  consolidated  and 
the  Cincinnati,  Hamilton.  Middletown  and  Dayton  Street  Railway  Company 
incorporated.  The  new  corporation  is  capitalized  at  5500.000,  which  sum  may 
be  increased.  The  incorporators:  General  Andrew  Hickenlooper,  president 
Cincinnati  Gas  Company;  J.  C.  Weir,  vice-president  Adams  Express;  Henry  B, 
Moorehead:  O.  C.  Barber,  president  of  the  Barber  Match  Company,  and  O.  B. 
Brown,  of  the  Dayton  Traction  Company.  The  road  will  be  run  through  a  well- 
populated  district  and  will  be  operated  by  June  1.  1895. 

ILION.  N.  Y.  — Negotiations  were  commenced  two  years  ago  to  consolidate 
the  street  car  lines  between  Herkimer  and  Franktoit.  and  operate  them  by 
electricity,  and  recently  President  Clinton  Beckwith  has  secured  an  option  for 
the  Ilion  and  Frankfort  road  and  has  substantially  agreed  on  terms  for  the 
purchase  of  the  Ilion  and  Mohawk  line.  His  plan  is  to  change  the  road  at 
Herkimer,  entering  the  village  at  Prospect  street.  If  the  Mohawk  and  Ilion 
road  can  be  bought,  it  is  proposed  to  extend  this  read  along  the  foot  of  the  hill 
to  Ilion. 

W.ASHINGTON.  D.  C— The  Washington  &  Georgetown  and  Columbia  Rail- 
ways have  asked  permission  to  extend  their  lines.  The  route  sought  by  those 
two  roads  is  p'actically  the  same,  the  only  difference  being  that  the  Washington 
&  Georgetown  Railroad  desires  to  build  a  new  north  and  south  line  on  Twenty- 
second  street.  The  Columbia  road  desires  to  extend  its  line  from  its  western 
terminus  over  the  tracks  of  the  Washington  &  Georgetown  Railroad  to  Seven- 
teenth street,  and  thence  along  F  and  G  streets  to  the  river.  This  is  also  de- 
sired by  the  Washington  &  Georgetown.road,  with  the  addition  of  the  new  north 
and  south  line. 

BALTIMORE,  MD.— Several  ordinances  were  introduced  in  the  Council, 
conferring  additional  privileges  upon  street  railways,  Mr.  Smith,  in 
the  Second  Branch,  introduced  an  ordinance  authorizing  the  Edmondson 
Avenue,  Catonsville  and  Elliott  City  Railway  Company  to  lay  double  standard 
gauge  tracks  from  the  western  city  limits  on  Edmondson  avenue,  on  that 
avenue  to  the  Calverton  road,  etc.  The  ordinance  also  provides  for  a  recip- 
rocal transfer  .system  with  other  companies.  Referred  to  Committee  City 
Passenger  Railways.  Also,  ordinances  authorizing  the  Baltimore  Traction  Com- 
pany to  lay  a  double  track  from  Huntingdon  avenue  and  St.  Paul  street  to 
Waverly  avenue,  etc     Referred  to  same  committee. 

APPLETON,  WIS.— The  Wisconsin  Interurban  Railroad  Company,  which  is  to 
build  an  electric  railway  from  Oshkosh  to  Kaukauna  via  Appleton,  has 
filed  at  Appleton  with  the  register  of  deeds  a  list  of  its  officers  as  follows:  A,  L. 
Smith,  president  of  the  Appleton  Edison  Electric  Company:  H,  D.  Smith, 
capitalist,  and  T.  B.  Reed,  of  the  .Appleton  Post:  Charles  H.  Aldrich.  ex-Attor- 
ney General  of  the  United  Slates;  Thomas  A.  Scott,  capitalist  of  St.  Louis,  Mo.; 
Judson  T.  Sherman,  of  Lake  Geneva.  Wis. :  F.  C.  Ratan.  of  Chicago,  and  J.  M. 
Thompson,  also  of  Chicago.  The  capital  stock  is  $1,000,000.  It  is  believed  that 
the  matter  is  now  on  a  business  basis.  No  further  trouble  about  franchises  will 
be  experienced  at  Neenah.  Menadha  and  Kaukauna. 

BATAVIA,  N.  Y.— On  December  14  the  first  car  was  operated  by  electricity  on 
the  Beecher  single  railway  system  at  this  place,  and  the  experiments  with  this 
car  proved  satisfactory  beyond  anticipation  to  those  interested.    The  single  rail 


bicycle  system,  covered  by  the  patents  of  CapL  Lina  Beecher.  Batavia.  N.  Y., 
has  been  advertised  to  some  extent. but  this  is  the  first  experiment  of  electrically 
propelled  cars  upon  his  track.  The  equipment  was  designed  and  installed  by 
Mr.  M.  H.  Johnson,  and  consists  of  fift.v  200-ah  cells  of  chloride  accumulator  and 
five-  Westinghouse  series  motor,  together  with  rheostat  battery,  controller 
and  instruments.  The  car.  with  a  load  of  eighteen  passengers,  on  a  piece  of 
track  600  feet  long,  is  reported  to  have  developed  a  speed  of  eighteen  miles  an 
hour  with  an  expenditure  of  about  4-hp. 

MILLU'TRN.  N.  J.— The  Mvllhurn  Township  Committee,  by  a  unanimous  vote, 
has  declared  itself  in  favor  of  granting  a  franchise  to  an  electric  trolley  line 
between  the  village  and  Newark.  On  Thursday  night  representatives  of  two 
companies  seeking  the  tranchlse  appeared  before  the  Town  Committee  in 
Bonnell's  Hall.  Judge  Wilbur  A.  Mott,  of  Newark,  addressed  the  meeting,  and 
stated  that  he  represented  the  North  Jersey  Traction  Company,  which-wishes  to 
enfer  the  city.  Mr.  Frederick  T.  Johnson  appeared  in  behalf  of  the  New  York 
&  Phil.Tdelphia  Traction  Company.  This  company  has  already  secured  con- 
sent for  two-thirds  of  the  route.  The  committee  decided  to  give  no  preference 
to  either  coropan.v.  but  promised  to  grant  the  franchise  to  that  company 
making  the  most  concessions  and  granting  the  most  privileges.  The  subject 
will  be  discussed  at  greater  length  at  a  further  meetitrg. 

NYACK.  N  Y.— For  years  Nvack  has  been  waiting  for  an  electric  railway, 
but  now  no  less  than  three  different  companies  are  fighting  for  a  franchise. 
The  Nyack  Traction  Company,  with  a  capital  stock  of  $50,000.  has  been  incor- 
porated, its  prime  movers  being  Congressman-elect  B.  B.  Odell.  Jr..  who  is 
president  of  the  Newburg  trolley  line;  Ferdinand  B.  Bain,  the  builder  of  the 
Poughkeepsie  lines.  Rockland's  County  Judge,  and  others.  They  propose  to 
build  a  trolley  road  from  steamboat  dock  at  Nyack  to  the  West  Shore  depot  at 
West  Nyack.  also  a  line  from  the  Northern  Railway  depot  in  Nyack  to  the 
Hcok  mountain.  Business  men  have  formed  a  combination,  and  on  Monday 
the  River  and  Valley  Traction  Company  was  incorporated  in  Albany.  Among 
the  directors  are  Harrison  &  Dalley.  Lj'decker  Bros..  C.  Quidor.  Ernest  Bros, 
and  John  D.  Blauvelt.  This  company  proposes  to  build  its  line  over  the  same 
route  as  the  Odell  Comany.  The  other  company  is  not  yet  incorporated,  but  it 
is  said  to  be  composed  of  out  of  town  capitalists.  They  wish  to  build  a  trolley 
from  Piermont  along  the  river  front  and  through  Broadway  in  Nyack. 

(Crabe  anb  Snbiistrtal  TXoks. 


W.  R.  BRTXEY  sends  us  a  unique  reminder  that  the  new  y 
shape  of  a  neat  little  case  inclosing  a  fragrant  cigar  and  a  ' 
taining.  we  presume,  the  "best  wishes"  of  the  manufacturei 

THE  BERLIN    IRON  BRIDGE  COMPANY,  of  EastBerli: 


?ar  is  upon  us  in  the 
small  bottle*'  con- 
of  Kerite  wire. 

I.  Conn.,  is  building 


a  new  highway  bridge  for  the  Boston  &  Maine  Railroad,  at  SomerviUe.  Mass. 
The  Long  Island  Railroad  Company  has  also  placed  a. contract  for  its  n^w  pier 
shed  with  the  same  company. 

THE  ST.  LOUIS  IRON  AND  MACHINE  WORKS.  Main  Street  and  Chouteau 
Avenue.  St.  Louis,  are  building  four  30  by  54-inch  700-hp.  heavy  duty  engines 
of  the  St.  Louis  Corliss  type  for  the  St.  Louis  Street  Railway  Company,  and  also 
a  cross  compound  26  by  S0x48-mch  800-bp.   engine  for  Kansas  City.  Mo. 

THE  WATERTOWN  STEAM  ENGINE  COMPANY.  Watertown.  N.  Y..  reporU 
the  sale  of  no  less  than  30  engines  and  boilers  during  the  month  of  November. 
That  the  merits  of  their  engines  and  boilers  are  widely  recognize^  is  attested  by 
the  wide  range  of  territory  covered  by  these  sales,  two  of  them  being  credited  to 
Mexico. 

M.  H.  DEVEY.  160  North  Fourth  street.  Philadelphia,  is  meeting  with  great 
success  with  his  insulating  compound  cements,  having  a  much  larger  demand 
than  he  is  able  to  meet  at  present,  and  be  hopes  to  get  soon  a  much  larger 
manufactory.  Tlie  Government  has  the  material  now  under  consideration  for 
adoption 

THE  FOSTER  ENGINEERING  COMPANY.  Newark.  N.  J.,  in  a  pamphlet 
of  40  pages,  gives  many  facts  worth  knowing  about  pressure  regulators  and 
purop  governors.  The  various  types  of  this  kind  of  apparatus  manufactured  by 
this  company  are  well  illustrated  and  described,  and  accompanied  with  com- 
plete directions  for  their  installation  and  use, 

W.  H.  FLEMING.  393  Pearl  street.  New  York,  suffered  from  a  fire  on  Christ- 
mas eve,  which  broke  out  in  the  factory  where  he  manufactures  bis  patent  woven 
wire  dynamo  brushes.  The  damage  amounted  to  about  $1,700,  only  partially 
insured.  We  understand  that  the  work  will  be  carried  on  without  interruption 
during  rebuilding,  other  premises  having  been  secured. 

THE  FUEL  ECONOMIZER  COMPANY,  of  Matteawan,  N.Y..  in  a  large-paged. 
well  printed  and  illustrated  pamphlet,  presents  the  merits  of  that  world-wide 
known  apparatus,  the  Green  Fuel  Economizer.  Applied  to  15,0000  boilers,  and 
with  a  list  of  medals  which  forms  almost  a  complete  catalogue  of  the  world's 
exhibitions  from  1S51  to  date,  the  claims  made  by  the  manufacturers  are  amply 
sustained. 

THE  TAYLOR-RICE  ENGINEERING  COMPANY,  of  Wilmington.  Del., 
manufactures  a  large  variety  of  appliances  for  measuring  with  the  extreme 
nicety  demanded  by  modern  mechanics,  and  is  also  prepared  to  meet  any  re- 
quirement in  the  line  of  measuring  devices  of  guaranteed  accuracy  for  special 
uses.  It  issues  a  handsomely  illustrated  and  very  complete  catalogue  of  its 
goods,  which  it  will  be  pleased  to  mail  interested  parties. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  is  offering  something 
new  in  the  line  of  an  alternating  current  switchboard  instrument  made  by  the 
Whitney  Company.  The  instrument  is  of  a  special  form,  with  a  large  scale  par- 
ticularly adapted  for  switchboard  work.  The  frame  and  case  is  entirely  of  metal, 
and  all  connections  are  made  at  the  back  of  the  board.  The  instrument  does 
not  require  recalibration  and  is  not  affected  by  external  magnetism,  and  prom 
ises  to  be  a  winner. 

THE  WHEELER  CONDENSER  &  ENGINEERING  CO..  39  Cprtlandt  street. 
New  York,  has  perfected  a  new  feed  water  heater  of  the  double  tube  system. 
which  has  so  successfully  been  applied  to  its  surface  condensers.  The  Wheeler 
feed  water  heater  can  be  used  eitherwith  condensing  or  non-condensingengines 
or  may  be  used  to  take  the  exhaust  steam  from  the  pumps  or  auxiliary  engines 
as  desired. 

THE  I^ANCASTBR  RAILWAY  CONSRTUCTION  COMPANY,  Lancaster,  Pa., 
has  secured  the  contracts  for  building ,the  extensions  of  the  Reading  Traction 
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Company's  system  at  Rrading.  Pa.  The  first  line  will  be  some  fifteen  miles  In 
length,  and  work  will  be  commenced  at  once.  Everything  will  be  up  lo  the 
highest  standard,  and  tne  Medbury  line  material  will  be  used  on  the  overhead 
line  work.  All  material  will  be  furnished  by  the  Hublcy  Manufacturing  Com- 
pany, of  Lancaster. 

THE  TRIUMPH  ELECTRIC  COMPANY.  CINCINNATI.  O..  announces  that 
it  will,  on  the  first  of  the  year,  open  a  New  York  office  at  No.  203  Brondwav  with 
Mr.  I.  A.  Machado  as  manager.  Mr.  Machado  is  so  well  known  in  electrical 
circles  that  no  assurance  is  necessary  that  any  business  intrusted  to  him  will 
receive  prompt  and  careful  attention.  This  move  will  bring  the  enterprising 
Western  firm  into  closer  and  mure  cordial  relation  with  its  Eastern  trade, 
which  has  begun  to  as.sume  considerable  proportions. 

THE  GOULDS  MANUFACTORING  COMPANY.  Seneca  Kails.  New  York,  has 
Issued  a  fourth  edition  of  its  special  catalogue  devoted  to  triplex  and  other 
types  of  improved  power  pumping  machinery.  The  catalogue  contains  %  pages, 
and  is  handsomely  bound  in  cardboard.  Several  new  designs  of  triplex  and 
other  pumps  are  here  illustrated  and  described  for  the  first  time.  A  feature  of 
the  catalogue  is  the  illustrations  of  the  different  applications  in  various  kinds 
of  work  that  have  been  made  of  Gould  pumps;  views  being  given  of  installations 
showing  the  situation  and  connections  of  pumps. 

W.  C.  STERLING  &  SON  have  received  and  are  preparing  for  shipment  an 
order  for  telegraph  poles  to  go  to  Buenos  Ayres,  South  America.  The  order 
was  placed  through  W.  S.  Peaks  S:  Co..  of  New  York  Citv.  and  will  go  to  New 
York  bv  car.  then  to  London,  Bng..  by  steamer,  where  they  are  transferred  to 
a  South  American  steamer,  which  will  deliver  them  at  Buenos  Ayres.  This  is 
a  trial  order,  and  if  poles  go  through  safely  and  are  satisfuctory  the  Monroe 
Company  is  promised  some  large  orders.  The  poles  are  inspected  at  Monroe 
and  paid  for,  less  the  freight  on  arrival  at  New  York 

THE  PHILADELPHI.A  ENGINBERINC  WORKS.  Limited,  of  Philadelphia, 
announce  that  they  have  completed  contracts  with  the  Laidlaw-Dunn  Gordon 
Steam  Pump  Company,  of  Cincinnati.  O..  to  furnish  them  with  three  32x60  inch 
Philadelphia  Corliss  engines  of  the  rolling  mill  type,  to  be  used  for  gas  compres- 
sors, which  they  furnished  to  the  Carnegie  Natural  Gas  Company.  Also  a  pair  of 
24x66  inch  Philadelphia  Corliss  engines  to  be  used  for  gas  compressors,  which  they 
furnished  the  Pittsburg  Natural  Gas  Company.  Also  a  pair  of  26x60  inch  Philadel- 
phia Corliss  engines  to  be  used  for  gas  compressors,  which  they  furnished  the 
Ohio  Valley  Gas  Company. 

MR.  C.  E.  SARGENT,  of  Chicago,  so  long  identified  with  engine  interests 
and  so  well  known  in  these  circles  in  the  West,  will,  on  January  1.  become  the 
representative  in  Chicago  of  the  Ball  &  Wood  Company,  prominent  engine 
builders  of  New  York.  Mr.  Sargent's  headquarters  for  the  present,  at  least. 
will  be  in  the  Home  Insurance  building,  and  we  have  no  doubt  that  be  will 
make  for  the  Ball  &  Wood  engine  in  the  West  'the  same  reputation  and  popu- 
larity it  enjoys  in  the  East.  We  'congratulate  both  of  the  interested  parties 
upon  the  new  arrangement,  and  are  sure  that  Mr.  Sargent  will  be  glad  to  wel- 
come not  only  his  many  old  friends,  but  new  ones  in  his  new  headquarters. 

THE  MIAMISBURG  ELECTRIC  COMPANY.  .'Miamisburg,  Ohio,  announces 
that  it  closes  this  ye.ir's  business  with  very  flattering  results,  having  had  a 
large  trade  in  its  batteries  and  increased  output  in  tbe  copper  department. 
It  states  that  reports  from  all  over  the  country  in  reference  to  the  Imperial  dry 
battery  have  substantiated  the  claim  which  the  company  made  some  three  years 
ago.  that  at.  last  a  successful  dry  battery  had  been  found,  and  the  fact  that  all 
batteries  are  made  under  the  personal  supervision  of  Wm. Burnley  isa  guarantee 
to  the  trade  that  they  can  rely  upon  the  batteries  to  maintain  the  high  standing 
they  have  ;nade  on  tbe  market.  Tbe  Burnley  cartridge  battery  manufactured 
by  this  company  is  claimed  to  be  growing  more  popular  every  day.  being  largely 
adopted  for  telephone  use.  The  company  are  putting  on  the  market  now  what 
they  call  the  No.  3  cartridge  battery,  to  be  used  'in  fa  jar  6  by  8  inches. 
The  fact  that  this  battery  has  proved  to  be  very  economical  for  gas  engine  use 
shows  that  it  is  a  very  powerful  battery.  Tbe  company  have  some  entirely 
new  specialties  which  they  will  put  upon  the  market  in  a  short  time. 

THE  STROWGER  AUTOMATIC  TELEPHONE  EXCHANGE.  "The  Rookery. 
Chicago,"  has.  we  are  informed,  expended  nearly  $17.^.000  in  perfecting  its  au- 
tomatic switchboard,  and  offers  assurance  that  it  has  been  brought  down  to  a 
corresponding  state  of  perfection.  Its  system  at  La  Porte.  Ind.,  which  has  been 
reconstructed  for  metallic  circuits,  and  with  the  automatic  release,  is  claimed  to 
be,  by  comparison,  far  superior  to  the  manual  mode  of  operation.    Those  inter- 


ested would  °do  well  to  write  lo  any  of  the  subscribers  at  that  point,  asking  them 
for  an  unbiased  opinion  of  the  system,  and  that  the  information  may  be  reliable, 
ihe  SIrowger  Company  suggests  that  such  men  be  written  to  as  the  mayor  of  the 
town.  Mr.  E.  H.  Scolt.  Ex-Mayor.  Ihe  poslniasler.  the  manager  of  Ihe  electi  ic 
light  plant,  or  the  malinger  of  the  Postal  Telegraph  Company.  These  gentlemen, 
as  well  as  other  subscribers  in  other  towns,  will  doubtless  be  glad  to  communi- 
cate the  infonnatiou  desired,  and  it  speaks  well  for  Ihe  SIrowger  ayaiem  that  Ihe 
company  can  thus  freely  refer  the  inquirers  with  confidence  to  those  whose 
opinions  will  not  be  colored  by  any  commercial  interest. 

THE  E.  S.  GREELEY  &  CO..  5  and  7  Oey  street.  New  York,  on  December 
23  were  the  victims  of  an  extensive  fire  which  occurred  in  their  office  and 
works  at  the  above  address.  The  fire  originated  in  Ihe  hallways  of  the  second 
floor,  beween  Ihe  flooring  of  that  story  and  the  ceiling  below,  and  is  supposed  lo 
have  been  occasioned  by  Ihe  drifting  of  Ihe  spark  from  a  discarded  cigarette 
or  cigar  through  crevi;cB  in  the  floor,  cominunicatiug  fire  lo  the  dust  and  light 
panicles  of  every  description  which,  during  a  long  period  of  years,  had  sifted 
through  and  found  lodgment  in  the  ceiling  apace,  where  it  smouldered  until 
burstiug  inio  Ihe  flames  that  were  discovered  shorlly  after  midnight.  Prom 
this  point  the  flames  worked  downward  into  the  large  and  variegated  slock  of 
the  establishment,  localed  on  Ihe  store  floor,  and  shot  upward  through  :he  in- 
tervening stories  to  Ihe  C.reeley  factories  on  the  sixth  floor  of  Ihe  double  build- 
ing, burning  a  flue  of  some  40  feet  in  diameter  from  boltoni  to  top  of  the  build- 
ings. The  deluge  of  wafer  necessary  to  put  out  the  fire  inundate*  Ihe  slock 
from  one  end  lo  Ihe  other,  and  rained  through  the  store  floor  and  basement, 
packed  with  electrical  supplies  of  all  kinds,  and  accumulated  in  the  sub-cellar 
to  a  depth  of  two  or  three  feel,  submerging  the  entire  stock  deposited  in  this 
part  of  the  building  and  flooding  the  electrical  lest  rooms  and  zinc  casting  de- 
parlments  located  in  adjoining  premises.  The  damage  to  the  property  of  the 
corporation  is  confined  entirely  to  the  stock,  fixtures  and  building,  all  Ihe  books 
and  papers  being  miraculously  left  unbanned  and  intact,  in  no  wise  impairing 
the  working  effectiveness  or  records  of  the  business,  which  went  on  a  few 
hours  after  the  fire  had  occurred  as  freely  and  uninterruptedly  as  if  the  disaster 
had  never  occurred,  the  corporation  drawing  upon  its  large  reserve  stock  from 
adjacent  warehouses  lo  fill  orders  without  delay.  No  removal  froin  the  burnt 
premises  is  contemplated.  The  loss  in  slock,  fixtures  and  machinery  will  prob- 
ably not  exceed  $2=.000  to  f30.0flO.  and  that  on  the  building  about  $5,000.  all  of 
which  is  amply  covered  by  insurance  to  four  times  Ihe  amount  involved. 

Miscellaneous  Notes 


THE  HEALTH  DEPARTMENT  of  the  city  of  St.  Louis  celebrated  the  inaugu- 
ration of  its  electric  ambulance  car  service  on  December  27.  at  8  p.  m..  by 
entertaining  a  number  of  invited  guests  at  Ihe  Union  Station  Cafe. 

MR.  JOHN  B.  O'H.ARA.  editor  of  the  IVesUrn  Electrician,  was  married  at 
Rochester.  N.  Y..  on  December  27th.  to  Miss  Margaret  Anna  Hickey.  We  offer 
our  accomplished  confrere  and  his  charming  bride  our  heartiest  wishes  for 
their  matrimonial  welfare,  and  feel  sure  that  in  this  we  also  voice  the  senti- 
ment of  the  electrical  fraternity  which  Mr.  O'Hara  has  so  faithfully  served  in 
the  editorial  chair. 

THE  NORTHERN  SOCIETY  OF  ELECTRICAL  ENGINEERS  OF  ENGLAND 
elected  at  its  annual  general  meeting,  held  December  10.  1894.  the  following 
officers:  President.'  Mr.  Henry  Edmunds:  past  president.  Dr.  John  Hopkinson. 
F.  R.  S.;  vice-presidents,  Mr.  G.  E.  Preece  and  Mr.  W.  P.  James  Fawcus; 
honorary  solicitor.  Mr.  John  B.  Parkinson:  honorary  treasurer,  Mr.  George  J. 
Somerville:  honorary  secretary,  Mr.  John  Darney. 


Business  Hottces. 


WOVEN  WIRE  BRUSHES.— The  Belknap  Motor  Company,  of  Portland.  Me.. 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BAfTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  Y. 


^Uustratcb  ^ecorb  of  Electrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  DECEMBER  25,  1894. 

[In  charge    of  Wm.  A.  Roseabaum,  1T7  Times    Building^,  New    York.] 

531,006.  COMMUTATOR:  Henry  L.  Bidgman.  Blue  Island,  111.  App.  filed 
July  3d,  1894.  A  commutator  comprising  an  insulating  frame  having 
flanges  affording  pockets  and  an  electro-deposited  filling  of  metal  in  said 
pockets  affording  the  conducting  portions  of  the  comutator. 

531.301.  MAGNETIC-ORE  SEPARATOR:  Charles  G.  Buchanan.  New  York. 
N.  Y.  App.  filed  May  12th.  1894.  The  combination  of  two  horizontal  mow- 
ing belts,  occupying  parallel  horizontal  planes,  and  whose  direction  of 
motion  is  oblique  to  each  other,  and  means  for  varying  the  angle  included 
between  tbe  respective  axes  of  movement  of  the  two  belts. 

£31,310.  ELECTRIC  CUT-OUT :  Harry  Hansen.  Everett.  "Mass.  Application 
filed  January  23.  1894.  An  electric  cut-out  and  box  combined,  consisting  of 
a  sunken  bos  of  insulating  material  having  a  face  plate  and  detachable 
cover,  said  box  having  longitudinal  and  lateral  insulated  ribs,  conductors 
connected  by  fuses  to  the  line  wires,  and  lamp  wires  connected  to  said  con- 
ductors by  means  of  binder  posts  and  fuses. 

.'31.331.  TROLLEY:  Charles  E.  Powell.  Philadelphia.  Pa.  Application  filed 
October  31.  1894.  A  trolley  rod  for  use  on  overhead  electric  railway  systems, 
having  a  bracket  at  its  upper  end.  in  which  is  mounted  a  roller,  the  said 
bracket  beiug  provided  with  a  fender  consisting    of   two  integrally  (ormecj 


outwardly  projecting  arms,  one  on  each  side  of  tbe  roller,  said  arms  having 
inclined  upper  faces  and  pins  projecting  from  their  outer  ends. 
831.354.  ELECTRIC  CONDUCTOR  SUPPORT:  Johan  M.  Anderson,  Boston. 
Mass.  Application  filed  July  9.  1894.  A  support  for  electric  conductors, 
comprising  grooved  end  portions  and  an  intermediate  portion  weaker  than 
the  said  end  porion.a  bridge  or  anti-buckling  device  intermediate  of  the  said 
portion,  and  re-enforcing  the  weaker  intermediate  portion  of  tbe  support. 

531.365.  CONTROLLING  ELECTRO-MAGNETIC  MACHINES :  William  I. 
Donshea.  New  York.  N.  Y.  Application  filed  January  29.  1894.  A  method 
of  controlling  the  electro-magnetic  machines,  which  consists  in  exciting  tbe 
field  coil  of  such  machine  by  connecting  it  to  a  source  of  current  exterior  to 
the  machine  itself,  when  throwing  the  machine  into  use.  and  before  closing 
the  armature  circuit  and  converting  it  into  a  self-exciting  machine  before  or 
while  throwing  it  out  of  use.  whereby  field  discharge  is  accomplished  grad* 
ually. 

531.366.  MEANS  FOR  CONTROLLING  ELECTRIC  LOCOMOTIVES :  Ernst 
Egger  and  Ferdinand  A.  Wessel.  New  York.  N.  Y.  Application  filed  May  J7. 
1893.  The  combination  with  a  constant  speed  electric  motor,  and  with  the 
wheels  of  an  electric  car,  of  conical  pulleys,  on  the  motor  axle  and  car 
axle,  respectively,  and  connected  by  a  driving  belt,  a  belt  shifter 
for  adjusting  the  belt  along  the  length  of  tbe  pulleys  and  means  carried 
by  the  belt  shifter  for  [automatically  tightening  tbe  taut^and  loose  portions 
of  the  belt  as  the  load  increases."  ^^^ 
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1.380.  TROI.LKY-CATCHER:  Peter  D.  Milloy.  Buffalo.  N.  Y.  Applicaliou 
filed  April  2.  18")4.  A  tiolley-catchcr.  coilsistiiiK  of  a  cylinderical  barrel,  hav- 
iiiR  a  weiKht  ami  a  compression  spring  acting  jointly  to  drawdown  tlie  rope 
when  the  bolts  are  released. 

1,383.  TROI.I.HY:  George  T.  Newhouse.  New  Albany.  Inri.  App.  filtd 
July  M.  18'>4.  A  trolley,  comprising  a  pole,  a  fork,  and  connections  I'C 
tween  the  fork  and  pole  included  within  tne  limits  thereof,  and  tending  to 
maintain  the  fork  and  pole  in  their  normal  relations  while  permitting  an 
oscillating  movement  of  the  fork. 

1,414.  HINGE  FOR  ELECTRIC  APPARATUS :  Authur  B  Davis.  Elkridge, 
Md.  App.  filed  May  12.  1814.  A  box  to  contain  electrical  instruments. 
and  provided  with  a  iid  or  cover;  hinges  having  two  leaves  .secured  respec- 
tively to  the  box  and  cover:  a  pintle  of  non  oxidizable.  malleable  material 
expanded  within  the  bore  of  joints  of  the  hinge  to  fill  the  interstices  there- 
of, and  circuit  wires  in  electrical  connection  with  said  leaves. 

1.421.  ELECTRIC  LIGHTING  SYSTEM  FOR  RAILWAY  CARS:  Morris 
Moskowitz.  Newark.  N.  J.  App.  filed  August  10.  1894.  A  system  for  elec- 
trically lighting  railway  cars,  in  conU>inatioii  with  the  car  wheel  axle  fr.ime 
sections,  having  bearing  portions,  and  bolts  for  securing  said  sections  to  the 


No.  531,406.— COMMUT.\TOR. 

car  wheel  axle,  a  tube  on  the  car  wheel  axle  between  the  bearing  portion  of 
said  frame  sections,  field  magnets  on  the  outside  of  said  frame-sections, 
springs*connecting  said  frame-sections  with  the  truck-frame,  and  room  for 
more  armafjres  arranged  and  wound  on  said  tube  and  couuected  in  series 
or  tension. 
531.422.  ELECTRIC  ARC  LAMP:  E.  J.  Murphy,  New  York.  N.  Y.  App.  filed 
February  16th.  1894.  The  combination  with  a  vertically  movable  upper  car- 
bon carrying  rod.  and  a  shaft  for  moving  said  rod.  of  a  brake  wheel  con- 
nected with'  said  shaft,  a  brake  strap  applied  to  said  wheel,  two  levers  con- 
nected to  opposite  ends  of  the  strap,  and  a  magnet  for  operating  one  of  said 


531.423.  INSULATOR:  Louis  McCarth 
19th.  1894.  An  insulator  comprising  a 
there  through,  one  or  more  connection 
adjacent  said  connection  or  connectioi 
sition  applied  exteriorly  to  the  saidca 


Boslo 


s.     App.    filed    November 
ise    having    holes    or    perforations 
lithin  said  case,  insuating  material 
[ind   a   mass  of    insulating    conipo- 
interiorly  thereof,  around  the  con- 
nection or  connections  and  extending  through  the  said  holes  or  perforations. 
531.424.     ELECTRIC  PLUG  SWITCH:    Augustus  H.  Palmer.  Ulica.  N.  Y.     App 
filed  Oct.  ITth.  1894.      The  combination  in  a  plug  switch    or    "Jack."    of    a 
body  or  face-plate  having  a  plug    opening    and    a    line  wire  connection,    a 
spring  attached  to  the  cab  of  the  plate,  and  having  a  shoulder   on    its    mov- 


No,  531,432.— St.\rting   Alternating  Current  Motors. 

able  end.  closing  the  plug  opening  against  the  plug,  and  also  having  a  pro- 
jection through  the  face  of  the  plate,  hv  means  of  which  the  spring  may  be 
operated,  and  a  conductor  with  which  the  spring  will  engage  when  the  plug 
is  removed. 

531.432.  STARTING  ALTERNATING-CURRENT  MOTORS;  Louis  Bell.  Boston. 
Mass.  .4pp  filed  Maich  12lh.il894.  A  method  of  operating  an  alternating 
current  motor,  supplied  from  a  translormer.  having  a  divided  secondary 
coil,  which  consists  in  arranging  the  divided  secondary  coil  in  series  to  start 
the  motor,  and  changing  the  relation  to  mulliple.  when  the  motor  attairrs 
speed. 

531.437.  TROLLEY-WIRE  BRACKET:  Wiufield  S.  Kline,  Bolivar.  O..  and 
John  B.  Westhafer.  New  Philadelphia,  O.  App.  filed  October  17th,  1894. 
The  combination  of  an  arm  and  clips  provided  with  set  screws  and  a  spring 
connection  to  the  trolley-wire. 


531.441.  KLECIRIC  RAILWAY  :  Charles^H.  Macloskie,  Schenectady,  and  Henry 
M.  Brinerho.  Matleawan.  N.  Y.  App.  filed.  May  17th.  1894.  The  combination 
with  a  railway  track  and  a  vehicle  thereon,  of  a  conducting  rail  outside  of 
the  track,  branch  track  and  a  branch  conductor  outside  of  the  branch  track, 
the  main  and  branch  conductors  being  separated  by  a  mechanical  break, 
and  a  supplementary  section  of  conductor  located  near  the  switch  on  the 
side  of  the  track  opposite  to  that  upon  which  the  main  conductor  is  located 
the  arrangement  and  location  of  thd  parts  being  such  that  contact  device 
makes  contact  with  the  conductors  to  preserve  the  continuity  of  the  circuit. 

531.445.  ELECTRICAL  CONNECTION  FOR  RAILWAY  KAILS:  Arthur  J. 
Moxham.  Johnstown.  Pa.  App.  file<l.  June  2nd,  1894.  A  cross  electric  con- 
nection for  railway  rails,  said  connection  consisting  of  a  metal  bar.  having 
a  flexible  portion  or  portions,  and  having  integrally  secured  to  its  ends  por- 
tions of  metal  adapted  to  be  welded  to  the  track  rails. 


No.  531,437. — Trolley  Wire  Bracket. 


ift.  Bostc 


App. 


331.450.  CONDUIT  ELECTRIC  RAILWAY:  Wilian 
filed  April  27lh.  1894.  An  underground  railwa 
conduit,  beams  extending  across  said  conduit  and  having  centrally  located 
sockets,  chairs  fitting  inside  sockets,  a  conductor  rail  supported  by  said 
chairs  and  castings  forming  an  entrance  for  the  trolley. 

531.455.  FUSE-BOX:  Claude  L.  Ashley,  Atlanta,  Ga.  Application  filed  April 
30.  1894.  An  automatic  magazine  fuse  box  controlled  by  gravity,  said  fuse- 
box  consisting  of  a  box  containing  several  compartments,  each  ^A  which 
contains  a  binding  post  and  a  frrse  wire,  a  contact  plate,  a  spring  contact 
point,  guides  and  means  for  moving  the  box  along  the  guides  and  means  for 
stopping  the  same  at  the  correct  position, 

531,617.  AUTOMATIC  RHEOSTAT.  Rudolphus  W.  Hollis  Atlanta.  Ga.  Ap- 
plication filed  April  30th.  1894.  A  rheostat  comprising  segments  and  aspring 
brrrsb  pivoted  by  the  middle  concentrically  thereof,  an  electro-magnet 
in  cicurit  with  the  motor-field  coils,  an  armature  thereto,  and  means  for 
connecting  said  armaturr  with  the  rheostat  lever  operativdv.  a  shunt-cir- 
cuit, including  a  switch,  adapted  to  close  said  shnnt-circint  after  the  ener- 
gizing of  the  magnet,  and  a  switch  adapted  to  open  said  circuit  on  the 
rheostat,  being  to  full  on. 


No.  531,499. — Electric  Locomotive  for  Elev.vted 
Railw.\ys. 

531,614.  ELECTRIC  C^BLE:  Theodore  Guilleaune.  Cologne.  Germany.  App. 
filed  April  26th,  1894,  A  strand  or  bundle  consisting  of  c-ne  or  more  pairs 
of  flat  wires  or  ribbons,  each  insulated  from  the  other  or  others  and  each 
pair  serving  to  convey  flow  and  return  currents  in  a  closed  circuit,  the 
several  wires  or.  ribbons  being  laid  flatwise  against  one  another,  and  the 
whole  group  being  then  twisted  together. 

531.499.  ELECTRIC  LOCOMOTIVE  FOR  ELEVATED  RAILWAYS:  Fritz 
Bernhard  Behr.  London,  England.  Application  filed  Feb.  27th,  1894.  An 
electric  locomotive  for  a  single  rail  elevated  railway,  haviuga  pairof  bogies, 
each  consisting  of  a  bogie  frame  carrying  a  pair  of  vertical  running  wheels 
and  a  pair  of  horizontal  guide  wheels,  and  passenger  compartments  sup- 
ported on  said  frames,  each  of  said  vertical  wheels  being  mounted  between 
a  pair  of  electro-magnets,  and  provided  with  coils  and  a  commutator  on 
each  of  its  faces  to  operate  as  an  electric  motor. 
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ELECTRICAL  EFFECTS  IN  THEATRES. 

The  services  which  elecliicily  has  remlered  to  Ihe  .staf;e  are  well 
illustrated  by  the  article  which  we  piiiit  elsewhere,  (lescrii)live  of 
the  electrical  eflfecls  us;-cl  in  presenting  living  pictures.  Of  all  Ihe 
stage  effects  ever  attempted  none  has  even  approached  the  success 
lliat  has  attended  the  production  of  living  pictures,  and  which 
has  resulted  from  a  secure  basis  of  real  artistic  merit,  and  not  uierc 
theatrical  claptrap  being  involved.  While  the  audience  has  little 
evidence  of  the  fact  that  without  electricity  the  effects  neccs.sary  to 
render  ])ossible  the  successful  production  of  the  pictures  would  be 
impossible  of  realization,  it  is  nevertheless  true,  for  no  other  system 
of  illuiniuatiou  would  at  all  adiuit  of  the  range  and  flexibility 
required.  The  description  given  in  our  columns  of  the  various 
electrical  details  involved  in  the  production  of  the  pictures  is  the 
first  that  has  appeared  in  print,  and  will  be  appreciated  by  electri- 
cians as  another  illustration  of  the  multifarious  uses  to  which  the 
electric  current  may  be  put. 

CURRENT  AND   POTENTIAL 

We  print  elsewhere  an  article  liy  Prof.  Stine,  relating  to  the 
question  recently  raised  in  our  cnluuins  between  Prof.  Waddell  and 
Mr.  Pierce,  in  regard  to  the  generation  of  a  current  in  a  straight 
wire  moving  in  a  magnetic  field  of  varying  intensity.  Prof.  Stine 
brings  out  very  clearly  the  principles  upon  which  rests  tlie  generation 
of  an  R.  M.  K.  on  open  circuit,  and  calls  attention  to  an  aiubiguily 
in  Leiiz's  law,  which  has  doubtless  often  been  a  source  of  misunder- 
standing to  the  student  and  others.  He  shows  that  in  considering 
the  generation  of  current,  stress  should  be  laid  upon  a  conductor 
being  closed  outside  of  the  coercing  magnetic  field,  or  in  one  of  a 
different  strength,  and  that  the  fact  of  closing  a  circuit  does  not 
affect  the  force  but  the  aiiwiiiil  of  energy  transformed.  It  is  also 
shown  that  any  conductor  moved  in  a  magnetic  field  will  ab.sorb 
energy  dependent  upon  its  capacity,  and  it  follows  that  if  a  straight 
conductoi  is  moved  in  a  field  of  varj'ing  intensity,  there  will  be  a 
How  of  current  in  the  wire,  though  negligable  in  extent — thus  fir 
sustaining  the  position  of  Prof.  Waddell. 

SIMULTANEOUS  TELEPHONY  AND  TELEGRAPHY. 

The  installment  in  the  piesent  i.ssue  of  our  series  of  popular  tech- 
nical articles,  besides  giving  an  intelligent  account  of  long  distance 
telephony,  contains  a  description  of  the  methods  of  simultaneous 
telephony  and  telegraphy.  While  this  subject  has  been  treated  at 
length  iu  several  foreign  publications,  its  details  have  become  little 
known  in  this  country,  notwithstanding  their  interesting  character. 
It  will  be  seen  that  the  principles  upon  which  the  system  rests  are 
very  simple,  and  consist  of  the  addition  of  inductance  coils  and  con 
densers  to  the  teiephone  circuit.  The  former  allow  free  passage  to 
the  telegraphic  instrument  of  the  telegraphic  signals,  and  prevent 
the  rapidly  alternating  telephonic  currents  from  being  shunted  awav 
from  the  telephone,  which  latter  function  with  respect  to  the  tele- 
graphic current  is  performed  by  condensers,  .\nother  interesting 
feature  is  the  use  of  inductance  coils  to  round  oflf  the  telegraphic 
signals  so  that  they  will  be  inaudilde  in  the  telephone.  This  latter 
object  is  so  thoroughly  accomplished  that  long  distance  telephone 
lines  can  be,  and  are,  used  for  telegraphic  purposes  without  the 
telephone  subscriber  having  any  indication  whatever  of  the  fact. 


STATIC  ELECTRICITY  AND  PRINTING. 

In   another  column  we    print  a  communication  asking    a    remedy 
for  eliminating  the  frequent  source  of    trouble  and  expense  encoun- 
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tered  in  printing  from  the  presence  of  static  elefctricity  on  the  sheets. 
In  dry  weather  this  is  not  only  a  constant  source  of  serious  annoy- 
ance in  printing,  but  sometimes  renders  it  difficult  to  produce 
satisfactory  work.  The  sheets  when  printed  on  one  side  adhere,  thus 
smearing  them  when  being  manipulated  for  the  second  impression, 
and  also  making  it  diffif  ult  to  feed,  "to  register,  "  while  in  delivery 
the  sheets  are  not  straightened  automatically,  thus  requiring  an 
attendant  at  the  fly-board.  Numerous  methods  have  been  proposed 
to  obviate  the  difficulties  referred  to,  but  none,  as  far  as  we  can 
learn,  has  proved  practicable.  As  a  practical  lemedy  would  be 
welcomed  by  the  printing  trade,  and  should  prove  a  source  of  con- 
siderable profit,  the  matter  is  one  well  worthy  of  the  attention  of 
electricians.  Heretofore  inventors  seem  to  have  worked  on  very 
vague  ideas  as  to  the  origin  of  the  static  charge,  and  this  is  the 
point  which  should  first  receive  attention.  If,  as  seems  probable, 
the  charge  is  largel}'  generated  by  the  friction  which  results  in 
separating  the  sheets  in  feeding,  the  question  is  by  no  means  one 
easy  of  solution.        

SYMBOLS  AND  ABBREVIATIONS. 

We  print  elsewhere  a  reply  by  our  esteemed  London  contemporary, 
the  Eteclrical  Reziew,  to  our  recent  remarks  concerning  Prof. 
Jamieson's  criticism  of  the  symbols  and  abbreviations  recommended 
by  the  Committee  on  Notation  of  the  Chicago  Electrical  Congress 
for  international  adoption.  As  will  be  seen,  it  consists  principally 
of  a  narrative  of  the  misfortunes  encountered  hy  Prof.  Jamieson  in 
his  endeavors  to  bring  his  own  sys'.em  of  s\-mbols  before  the  Con- 
gress, and  we  regret  that  so  umch  perseverance  met  with  so  little 
success.  We  will  remark,  however,  that  had  Prof.  Jamieson  joined 
Prof.  Macfarlane  and  others  in  criticizing  the  system  of  Prof.  Hos- 
pitaller when  it  was  placed  before  the  world  in  the  pro\nsional 
programme  of  the  American  Institute  of  Electrical  Engineers  for 
that  purpose,  the  gentlemen  who  afterwards  became  members  of  the 
Committee  on  Notation  would  have  had  an  opportunity  for  the  pre- 
liminary consideration  which  it  was  the  object  of  the  programme  to 
give.  We  must  reiterate  our  statement  that  the  system,  as  far  as  its 
main  outlines  were  concerned,  had  been  before  the  world  for  some 
j'ears,  and,  moreover,  from  the  beginning  was  put  forward  for 
international  adoption,  which  object  was  advocated  at  the  Frank- 
fort Congress,  and  led  to  the  table  embracing  the  symbols  being 
printed  in  the  provisional  programme.  We,  perhaps,  allowed  our 
remembrance  of  the  system  of  notation,  which  Prof.  Jamieson 
desired  to  bring  before  the  Congress,  to  influence  us  when  we  wrote 
that  his  criticisms  repudiated  the  essential  points  of  the  Interna- 
tional Congress  .system.  In  the  former,  for  example,  block  letters 
were  made  to  do  dutj-,  not  only  as  sjmbols  for  physical  quantities, 
but  also  to  express  linear  dimensions;  B,  for  instance,  representing 
gausses,  and  Lm,  length  of  magnetic  circuit.  In  the  later  sugges- 
tions the  same  lack  of  method  becomes  apparent  in  the  proposition 
to  replace  H  with  H,  when  considering  the  earth's  field.  As  has 
been  remarked  bj'  Prof.  Hospitaller,  what  is  wanted  are  logic  and 
order  in  the  formation  of  a  terminology  or  notation,  and  there  is  a 
conspicuous  lack  of  these  essentials  in  the  propositions  of  Prof. 
Jamieson.  When  we  wrote  that  French  script  characters  were 
found  in  every  printing  ofiSce,  we  were  not  aware  that  in  England 
the  French  name  of  caracteres  rondes  was  followed;  with  this  change 
in  name,  it  seems  that  the  investigation  of  our  contemporary  con- 
firmed our  statement.  We  are  glad  that  our  contemporary  recog- 
nizes that  the  Congress  system  is  conceived  upon  intelligible,  com- 
mon sense  principles,  and  betokens  on  the  part  of  its  author  much 
care,  and  a  painstaking  appreciation  of  the  subject  As  to  the  "one 
man"  qualification,  it  should  be  borne  fn  mind  that  the  man  referred 
to  was  unusually  fitted  for  the  work,  not  only  through  his  practical, 
theoretical  and  intellectual  qualities,  but  also  from  the  fact  that  he 
devoted  several  years  of   study    with  the    distinct    object  in  view  of 


formulating  a  system  of  notation  that  would  be  not  only  scientific 
in  its  method,  but  of  a  character  most  adapted  for  international 
usage. 

THE  NATIONAL  SCHOOL  OF  ELECTRICITY. 

In  another  column  we  print  a  number  of  statements  from  gentle- 
men connected  with  the  National  School  of  Electricity,  concerning 
its  policy  and  work,  and  also  a  list  of  the  instructors!.  We  will  here 
state  that  no  assurance  was  necessary  in  regard  to  the  good  failh 
and  disinterestedness  of  the  members  of  the  active  faculty,  nor  is 
any  needed  as  to  the  other  gentlemen  who,  upon  the  inception  of 
the  enterprise,  lent  to  it  the  use  of  their  names.  An  educational 
scheme  such  as  that  proposed  may,  we  believe,  be  made  to  accom- 
plish an  excellent  purpose,  and  we  can  thoroughly  sympathize  with 
the  aims  of  those  who  consented  to  support  it,  either  by  lending  the 
weight  of  their  reputations,  or,  in  addition,  by  bearing  part  of  the 
burden  of  its  educational  duties.  The  preparation  of  the  lessons,  it 
can  readily  be  seen,  has  been  no  small  matter  as  far  as  labor  is 
concerned,  and  as  their  nature  is  such  as  to  entail  much  drudgery, 
which,  with  one  exception,  we  believe,  has  received  no  monetary 
remuneration,  there  can  be  no  doubt  as  to  the  loyalty  of  at  least  the 
active  members  of  the  facultj-  to  the  ideal  which  had  enlisted  their 
support.  The  criticism  to  which  the  school  has  been  subjected  has 
had  its  source,  not  in  the  facult)',  nor  the  instructors;  but  in  the 
management.  The  lack  of  sympathy,  so  apparent  among  electricians, 
is,  we  believe,  most  largely  due  to  the  fact  that  the  electrical 
profession,  justly  or  unjustly,  considered  that  the  men  who  are  now 
the  managers  of  the  School  were  ofiiciall}'  responsible  for  the 
admittance  of  the  electrical  belt,  hair  brush,  and  similar  exhibits 
to  the  Electricit}'  Building  of  the  World's  Fair.  Every  electrician 
who  visited  the  Fair  felt  humiliated  at  the  sight  of  these  exhibits  in 
the  temple  of  electricity  and  irritated  at  the  thought  of  the  probable 
effect  on  foreign  visitors.  It  is  but  fair  to  say  here  that  it  is  claimed 
that  the  responsibility  for  this  most  unfortunate  and  mischievous 
recognition  of  these  articles  at  such  a  time  and  in  such  a  place  was 
"higher  up"  in  the  councils  of  the  World's  Columbian  Exposition. 
Evidently,  however,  the  electrical  profession  feels  inclined  to  place 
the  blame  upon  those  it  can  reach,  and  it  is  not,  therefore,  to  be 
wondered  at  that  the  antipathj-  felt  toward  those  thought  to  be  re- 
sponsible should  incline  electricians  to  view  with  anything  but 
favor  an  enterprise  with  which  they  afterwards  became  connected, 
and  when  one  has  an  inclination  to  criticise,  it  is  never  diffi- 
cult to  find  flaws.  What  we  have  said  has  not  been  in  a  spirit  of  criti- 
cism, but  in  explanation  of  the  comparatively  limited  success  of 
what,  under  favorable  auspices,  we  feel  sure  would  have  found 
almost  a  boundless  field  of  usefulness.  In  conclusion,  as  we  now 
have  the  assurance  that  all  the  lessons  are  actually  prepared  by 
members  of  the  facultj-,  whose  competency  is  unquestioned,  and 
that  as  the  faculty  also  appear  to  choose  the  instructors,  many  of 
whom,  as  will  be  seen  from  the  list  we  print,  are  well  known  in 
electrical  cir.  les,  we  can  repeat  what  we  said  before,  but  without 
the  accompanying  qualification,  tha»  the  school  offers  real  advant- 
ages to  those  who  desire  to  obtain  general  ideas  on  electrical 
science,  or  who  wish  to  supplement  their  practical  experience  with 
a  knowledge  of  the  simpler  points  of  electrical  theory. 


Technical  Education. 


So  far  as  engineering  of  all  kinds  is  concerned,  says  the  London 
Electrician,  there  can  be  but  little  doubt  that  the  decay  of  the  old 
system  of  pupilage,  and  the  rise  of  the  new  system  of  technical 
tuition  has  been  brought  about  by  the  ever-increasing  specialization 
of  the  engineering  workshop,  and  the  increasing  impossibility  for 
mere  rule  of  thumb  knowledge,  engineering  instinct,  call  it  what 
yon  will,  to  hold  its  own  unaided  against  minds  with  a  sound  scien- 
tific equipment  and  brains  trained  to  reason  accurately. 
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Electric   Waves. 

IIY    AUI'KKD   O.     l)i;i.I,. 

I  have  three  Ituiisen  cells  of  iiicdiuin  size,  l)ichroiii:ile  of  potash 
being  used  as  a  liepolari/.er,  ami  a  RiihiiikoriT  iiuiuctioii  coil  giving 
a  one-inch  spnrk.  The  current  from  the  coil  passes  into  the  corner 
of  each  of  two  12  by  14-in.  brass  plates,  swung  by  silk  threads; 
the  plates  are  nine  inches  apart,  and  have  stiff  brass  wires  (No.  16) 
extending  from  the  middle  of  one  side  of  each  to  a  spark  gap  ol 
pointed  gold  wires,  with  rounded,  not  sharp,  points.  If  the  brass 
wires  are  pointed  they  will  answer  as  well,  only  they  arc  more 
difficult  to  keep  clean.  Hack  of  the  two  ))lales  there  is  a  plale  of 
sheet  7.iuc  extending  nearly  the  whole  length  of  the  brass  plates 
and  about  I'j  inches  distant.  A  piece  of  sheet  zinc,  2  by  3  feet, 
fastened  in  a  wooden  frame,  is  placed  opposite  to  each  of  the  brass 
)>lates,  and  ai  near  to  them  as  possible  without  touching;  these  are 
brought  up  until  the  spark  gap  just  appears  between  two  of  the 
sides,  care  being  taken  that  they  are  not  close  enough  for  sparks 
to  pass  into  them  from  the  coil. 

As  resonators  I  have  two  circles  two  feet  in  diameter,  made  of  Nos. 
16  and  18  copper  wire,  one  having  the  wire  extending  from  each 
side  of  the  spark  gap  without  a  break,  and  the  other  broken  directly 
opposite  the  spark  gap,  the  wire  being  in  two  pieces,  each  about 
three  feet  long;  both  of  these  are  fastened  to  wooden  crosses.  The 
spark  gaps  are  made  of  small  brass  bolts,  tilled  to  points,  not 
sharp  but  rounding,  a  small  brass  knob  being  fastened  on  each  ' 
side  to  give  them  capacitj-,  and  the  points  being  adjustable  by 
means  of  the  screw.  With  the  above  arrangement  I  obtain  constant 
sparking  in  either  circle  at  great  distances,  the  magnetic  and  electric 
forces  passing  through  the  floor  and  walls.  I  can  obtain  bright 
sparking  as  far  as  I  can  go  with  a  circle,  provided  that  it  is  at  all 
favorably  situated  relative  to  the  large  zinc  plates.  Such  a  circle 
will  spark  under  the  conditions  given,  so  that  it  can  be  easily  seen 
forty  or  fifty  feet  away,  the  force  passing  through  the  floor  and 
plastered  walls.  I  do  not  use  a  lens  to  see  sparking,  as  it  is  bright 
enough  to  be  seen  five  feet  or  more  away  at  the  greatest  distance  I 
can  go.  All  Hertz's  experiments  with  circles  are  thus  easily 
obtained. 

A  Winter  Carnival. 


i>atents  and  the  Statute  of  Limitations. 


A  grand  Winter  Carnival  will  be  held  in  Ottawa,  commencing 
January  21  and  continuing  until  the  26th.  The  winter  weather  in 
Ottawa  is  practically  the  same  as  Montreal,  where  such  successful 
winter  caruivals  have  been  held,  and  as  Ottawa  is  the  political  capi- 
tal of  Canada,  and  beautifully  situated,  with  a  population  of  50,000 
progressive  people,  the  city  should  be  especially  attractive  to  visit- 
ors, .^s  Ottawa  is  also  generally  recoguized  as  an  electrical  head- 
quarters, and  is  said,  in  proportion  to  population,  to  have  adopted 
electricity  on  a  larger  scale  than  any  other  city  in  America  in  its 
various  domestic  applications,  the  occasion  will  doubtless  attract 
many  electrii'al  visitors.  The  management  of  the  Carnival  requests 
us  to  extend  a  hearty  invitation  to  oiir  readers  to  visit  the  city  dur- 
ing carnival  week,  which  we  take  pleasure  in  doing,  and  add  our 
assurance  that  they  will  be  well  taken  care  of  upon  making  them- 
selves known  to  their  electrical  confreres  in  the  vice-regal  city. 

Mr.  T.  Ahearn,  managing  director  of  Ottawa  Electric  Railway 
and  a  member  of  the  American  Institute  of  Electric  Engineers,  on 
behalf  of  the  Carnival  Ujanagemeut,  extends  a  hearty  invitation  to 
his  fellow  members  and  their  friends  to  visit  Ottawa  during  the 
week  of  the  Carnival. 


Tlie  National  Electric  Liglit  Association. 


The  following  partial  list  of  papers  to  be  read  at  the  Cleveland 
meeting,  February  19,  20  and  21,  1895,  is  announced: 

"Some  Economies  in  Electric  Light  and  Power  Stations, "  by 
Professor  Edward  Weston;  "Arc  Carbons  and  the  National  Electric 
Light  A.ssociation  Standard  of  Light, "  by  L.  B.  Marks;  "The 
Mouooj'clic  System,"  by  Dr.  Louis  Bell;  "The  Correct  Method  of 
Protecting  Electric  Circuits,"  by  W.  E.  Harrington;  "The  Evolu- 
tion of  Arc  Lighting  Machines,"  by  C.   N.  Black. 

Mr.  E.  A.  Leslie's  paper,  read  at  the  Buffalo  meeting,  "The 
Operation  of  High  Tension  Currents  Underground  from  a  Physical 
and    Fiuancial    Standpoint,"  will  be  taken    up  and    discussed. 

The  Centra]  Traffic  Association  has  granted  an  application  for 
excursion  rates  to  the  Cleveland  meeting,  to  be,  from  all  points  in 
its  territory  to  Cleveland,  a  fare  and  one-third  for  the"  round  trip 
on  the  certificate  plan.  The  other  associations  will  undoubtedly 
concede  the  same  rate,  due  notice  of  which  will  be  given. 


The  United  States  Supreme  Court  has  decided  that  the  statute  of 
limitations  holds  against  claitus  growing  out  of  alleged  infringement 
of  patents,  as  well  as  against  claims  arising  under  other  transac- 
tions. 

In  the  case  decided,  one  Campbell  sued  the  City  of  Haverhill, 
Mass.,  for  an  infriiieguient  of  the  Philli|)s  patents  for  the  improve- 
ment of  pumps,  and  on  the  trial  it  was  held  that  the  State  statute  of 
limitations  was  a  good  defense  to  the  claim.  In  announcing  the 
decision  Justice  Brown,  who  delivered  the  opinion  of  the  Court,  said 
that  the  question  had  been  decided  both  ways  by  Circuit  Courts  in 
about  twenty  cases,  and  the  weight  of  aulhoiily  Wiis  about  equally 
divided.  In  the  absence  of  any  Federal  statute  on  the  subject  the 
opinion  of  the  Court  was  that  in  the  several  States  their  respective 
statutes  of  limitations  should  apply. 

Journalistic  Instructions. 


A  German  electrical  journal  gives  a  very  brief  description  of  the 
novt-  well-known  method  of  heating  metals  by  immersing  them  in  a 
liquid  and  passing  the  current  through  it,  the  voltage  of  which  is 
about  100.  The  description  is  so  meagre  that  it  misleads,  but  be- 
sides this  it  makes  the  absolutely  incorrect  statement  that  this 
phenomena  is  quite  similar  to  what  takes  place  when  a  workman 
in  a  foundry  puts  his  bare  hand  in  the  moulten  metal  without  in- 
jury. Whether  the  latter  is  possible  or  not  need  not  be  discussed 
here,  but  that  it  should  be  given  as  an  analogy  seems  to  us  to  be 
very  misleading. 

The  Northwestern  Electrical  Association. 


The  third  annual  meeting  of  the  Northwestern  Electrical  Associa- 
tion will  be  held  at  the  Hotel  Pfister,  in  Milwaukee,  January  16th 
and  17th,  1895.  This  young  organization  has  had  a  phenomenal 
growth  since  its  inception  and  is  continually  increasing  in  strength. 
At  the  last  meeting  in  St.  Paul  there  were  over  100  members  pres- 
ent, and  the  promise  is  for  a  large  meeting  this  winter.  An  inter- 
esting and  profitable  programme  has  been  prepared,  which  in- 
cludes the  discussion  of  practical  subjects.  Space  will  be  reserved 
for  the  display  of  electrical  goods  if  application  is  made  in  season. 


The  Telephone  Patent  Situation— Still  Another  Note. 


One  of  our  contemporaries,  noted  foi  its  championship  of  the  Bell 
patents  when  they  do  not  interfere  with  the  telephone  system  com- 
mercially exploited  by  one  of  its  own  staff,  criticizes  in  a  recent 
number  one  of  the  statements  in  the  article  on  "  The  Telephone 
Patent  Situation,"  which  appeared  in  our  issue  of  December  29 
1894. 

The  first  claim  of  the  Thomas  A.  Watson  patent,  granted  January 
9,  1883,  numbered  270,522,  apparently  covering  all  forms  of  tele- 
phone hooks  which,  in  combination  with  an  induction  coil,  break  the 
call-circuit  and  cut  in  the  telephone  and  transmitter  circuit  in  one 
position  and  do  the  rever.se  in  the  other  position,  seems  to  be  at  the 
bottom  of  the  criticism.  This  claim  our  contemporary,  in  its  issue 
of  January  31,  1894,  characterized  as  "especially  productive  of  in- 
somnia" to  the  inventor,  and  later  adds  that  "when  a  transmitter  is 
employed  that  u.ses  an  induction  coil  the  claims  of  the  Watson 
patent  would  seem  to  cover  the  simplest  switching  devices  in  which 
springs  are  used,  whether  automatic  or  not.  "  In  an  excess  of  zeal 
our  contemporary  evidently  neglected  the  fact  that  the  American 
Bell  Telephone  Company  itself  had  three  years  previously  found 
another  method  of  usijgan  induction  coil  transmitter  which  was  not 
covered  by  these  Watson  claims,  and  that  it  had  been  gradually  in- 
troducing this  new  method  and  abandoning  the  old  Watson  system. 
This  point  we  brought  out  in  our  issue  of  December  29,  1894,  and 
suggested  that  the  "sleepless  nights"  over  this  Watson  claim  might 
be  abandoned.  In  defense  of  its  previous  position,  however,  our  con- 
temporary assumes  that  the  patent  granted  to  J.  J.  Carty  on  March 
31,  1891,  numbered  449,106,  and  controlled  by  the  American  Bell 
Telephone  Company,  covers  all  other  combinations  of  an  induction 
coil  transmitter,  with  the  switch  and  calling  and  talking  circuits, 
which  are  not  covered  by  these  Watson  claims.  By  so  doing  it 
gives  its  readers  a  wrong  impression.  What  the  Carty  patent  does 
claim  in  reference  to  a  subscriber's  outfit  on  an  individual  line  is: 

"A  telephone  station  apparatus  comprising  a  permanently  contin-. 
uous  conductor  uniting  the  main  line  terminals  of  said  apparatus, 
an  electromagnetic  call  instrument  included  in  the  circuit  of  said 
permanent  conductor,  two  normally  open  or  discontinuous  branch 
circuits    also   extending  between    the    said    terminals  and   adapted 
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wbeii  ilose<!  lo  form  additional  tonneitions  l)ct\veeii  iLein  in  parallel 
circuit  with  the  said  i>erinanent  coiuhutor,  a  call  generator  included 
ill  one  and  a  telephone  included  in  the  other  of  said  normally  open 
l)rauch  circuits,  means,  as  indicated,  for  closing  the  generator 
branch  circuit,  and  other  means  for  independently  closing  the  tele- 
jibone  branch  circuit,  substantially  as  described  and  for  the  purposes 
set  forth.  " 

lUit  the  object  of  this  invention  of  Carty's  was  the  improvement 
of  party  lines;  thus  in  the  language  of  the  specification: 

"The  object  of  my  present  invention,  broadly  stated,  is  in  a  iiiid- 
lifli'  station  chriiii  to  arrange  the  apparatus  in  a  parallel  circuit, 
etc. ' ' 

The  first  claim  of  this  patent  covers  broadly  such  a  iittiliifile  sta- 
tion telephone  circuit.  After  quoting  this  broad  claim  and  forget- 
ting that  it  is  for  a  party  line  system  our  contemporary  concludes, 
"We  cannot,  however,  quite  endorse  his  (T]iE  Electkic.\i, 
World's  I  proposed  remedy  for  i.isomnia,  which  consists  in  avoid- 
ing a  patent  which  runs  out  on  January  S,  1900,  and  in  infringing 
a  better  and  more  recent  one  which  does  ^iiot  expire  until  1908." 
The  absurdity  of  such  a  statement  may  be  well  seen  by  a  compari- 
.son  between  the  old  Watson  claims  and  claims  8,  9  and  10  of  the 
later  Carty  patent.  Does  our  contemporary  wish  to  give  its  readers 
the  impression  that  an  induction  coil  transmitter  can  be  combined 
with  the  hook  and  signaling  and  talking  circuits  in  only  these  two 
ways  ? 

Symbols  and  Abbreviations.'- 

Our  esteemed  American  contemporary,  The  Electrical  World, 
in  its  issue  of  November  24,  again  returns  to  the  attack,  by  way  of 
rejoinder  to  our  leaderette  of  November  2.  We  really  cannot  com- 
pliment our  contemporary  on  this  reply,  as  regards  either  accuracy, 
tone,  or  pith.  For  example,  it  says:  "Prof.  Jamieson  was  at 
Chicago,  we  believe,  and  must  have  been  aware  that  the  system  of 
Prof,  (sic)  Hospitaller  was  to  be  brought  before  the  chamber  of  dele- 
gates. He  should  then  have  entered  his  objections,  which  he  cer- 
tainly could  have  done  through  one  of  the  delegates." 
"Finally,  the  system  of  Prof.  Jamieson  was  embodied  in  a  paper 
read  before  the  Congress.     .     .     ." 

The  facts  of  the  whole  case  are  these:  Prof.  Jamieson  was  at  Chi- 
cago, and  was  aware  that  M.  Hospitaller's  system  was  to  be  brought 
before  the  chamber  of  delegates.  Further,  he  offered  to  read  a  paper 
on  the  subject  before  the  Congress,  and  his  offer  was  accepted.  Be- 
fore leaving  home,  accordingly,  he  had  a  large  number  of  slips 
printed,  in  illustration  of  the  views  he  meant  to  set  forth.  On  his 
arrival  at  Chicago,  he  was  informed  by  those  in  authority  that,  see- 
ing that  a  committee  had  been  formed  to  consider  the  whole  subject, 
it  would  be  neither  just  nor  proper  to  discuss  it  at  any  of  the  ordin- 
ary meetings.  In  this  view  he  acquiesced,  the  more  willingly  be- 
cause he  was  given  distinctly  to  understand  l)y  delegates  occupying 
official  positions,  that  the  committee,  before  submitting  their  deci- 
sions to  the  de'egates,  would  give  to  all  members  interested  in  the 
subject  ample  opportunity  of  expressing  their  views.  Shortly  before 
the  committee  met,  however,  it  transpired  that  they  had  finally 
decided  not  to  hear  the  views  of  any  one  on  the  subject,  and  to  hold 
their  meeting  /;/  caiiirra.  Prof.  Jamieson  immediately  sent]  to  the 
committee's  secretary  the  printed  proofs  which  he  had  had  prepared, 
with  the  request  that  he  would  distribute  them  amongst  the  members 
of  the  committee.  This  the  secretary  unfortunately  omitted  to  do. 
for  after  the  meetings  the  whole  of  these  slips  were  found  intact  at 
the  bottom  of  his  handbag!  The  upshot  of  all  this  secrecy  was, 
that  nothing  about  the  committee's  proceedings  was  divulged  until 
after  they  had  presented  their  report,  and  even  then  no  reliable 
information  was  imparted  to  individual  members.  True,  a  short 
report  of  the  meeting,  accompanied  by  a  table  of  symbols,  etc. . 
appeared  in  The  Electrical  World  of  September  23,  1893  ( /.  c, 
fully  three  weeks  after  the  termination  of  the  Congress ),  but  as 
Prof.  Jamieson  had  then  no  means  of  verifying  its  authenticity  and 
accuracy,  he  took  what  he  was  undoubtedly  justified  in  doing,  the 
very  earliest  opportunity  of  criticising  the  complete  and  authentic 
recommendations  of  the  committee.  Our  contemporary  is  not  accu- 
rate when  it  alleges  that  "the  system  had  been  before  the  world  for 
some  years;  it  had  been  formally  brought  in  1891  befoie  the  Frank- 
fort Congress,  and  was  by  it  referred  to  a  committee  for  report  to 
the  next  Congress,  and  it  was  published  by  the  committee  on  the 
Provisional  Programme  for  the  Chicago  Congress  in  order  to  invite 
discussion.  II  is  latlier  unreasonable,  in  tlie  light  of  this,  to  imply 
that  tliere  was  not  ample  opportunity  to  publicly  criticise  the  measure. ' ' 
(The  italics  in  the  above  quotatidii  are  our  own.  )  We  quite  admit 
that  a  system  was  brought  before  the  Frankfort  Congress  by  M.  Hospi- 
taller in  a  paper  which  he  read   there;  but  that   it   was  "before  the 
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world,  "  as  a  complete  proposal,  we  do  not  a<hnit.  Further,  it  was  re- 
ferred to  a  committee,  not  for  report  to  the  next  Congress,  but  "to 
examine  this  system  ...  in  a  general  way,  and  to  submit  it  to 
practical  tests;  to  publish  shortly  in  the  special  technical  journals  the 
results  of  their  examination,  witli  a  view  to  a  common  understanding, 
and  to  leave  it  to  the  next  Congress  to  establish  definitely  this  system 
of  notation."  How  far  this  committee  has  fulfilled  its  functions  we 
leave  it  to  the  public  to  judge.  Had  they  even  gone  so  far  as  to 
])iiblish  an  account  of  the  proposed  scheme  in  the  technical  journals, 
it  would  have  been  better  than  nothing,  and  would  have  afTorded 
ground  for  discussion.  With  regard  to  the  statement  that  "it"  was 
placed  on  the  Provisional  Programme  in  order  to  invite  discussion, 
we  should  like  to  ofTer  two  remarks.  The  general  subject  of  "The 
consideration  of  an  International  System  of  Notation,  etc.,"  un- 
doubtedly was  there,  but  certainly  not  any  particular  system  what- 
soever; discussion  may  have  been  invited,  but  instead  of  being 
accepted  it  was  burked.  The  foregoing  remarks  will  serve  to  show 
how  much  opportunity  has  hitherto  been  given  for  a  fair  expression 
of  opinion,  or  what  pains  have  been  taken  by  the  committee  to 
ascertain  what  other  people  thought.  Our  criticism  of  the  constitu- 
tion of  the  committee — as  an  international  one — was  certainly  called 
for,  and  is  amply  justied  by  the  list  of  names  as  given  by  The 
RlecTric.\l  World,  viz.,  Ferraris,  Ayrton,  Carhart,  Hospitaller, 
Palaz.  A.  Siemens  and  Budde.  The  only  real  Britisher  on  the  coin- 
mittea  is  Prof.  Ayrton,  and  he,  unfortunately,  was  not  able  to  be 
present  at  a  single  meeting!  Moreover,  Profs.  Carhart  and  Hospitalier 
are  the  only  two  men  in  the  above  list  who  have  made  anything  like  a 
special  study  of  this  matter,  and  who  could  be  designated  "experts" 
in  electrical  notation. 

Apart  from  all  these  considerations,  however,  we  admit  freely  and 
fully  that  the  system  is  about  as  good  and  as  perfect  as  such  a 
"one  man"  system  can  be.  It  is  conceived  upon  intelligible,  com- 
mon sense  principles,  and  betokens  on  the  part  of  its  authoi  much 
care,  and  a  painstaking  :tppreciation  of  the  subject.  Much  credit  is 
due  to  M.  Hospitalier  for  his  earnest  labors  in  constructing  it,  and 
to  our  contemporary  for  really  making  it  known  to  the  electrical 
world.  But  whilst  admitting  all  this,  we  do  not  thereby  relinquish 
our  right  to  criticise  the  system  as  a  whole,  or  in  part,  and  we  are 
quite  at  a  loss  to  imagine  why  it  is  that  our  contemporary  accepts 
with  such  a  poor  grace  the  remarks  that  have  alieady  been  made. 
We  have  said  this  much  by  way  of  justifying  our  own  and  our 
correspondent's  position  in  this  matter,  and  we  consider  that  we 
have  succeeded  in  showing  that  the  present  is  undoubtedly  the  best, 
because  it  is  the  earliest  possible  time  for  criticising  the  whole 
system. 

Our  contemporary  remarks  that  the  criticism  of  Prof.  Jamieson 
"repudiates  almost  every  essential  point  of  the  International  Con- 
gress system.  "  We  have  again  looked  carefully  over  that  criticism, 
and  we  cannot  make  out  how  any  fair-minded  man  can  see  in  it  a 
repudiation  of  any  essential  point  whatever,  unless  it  may  be  the 
matter  of  so-called  French  script  versus  gothic  (so-called 
"block"  )  letters.  How  far  that  matter  is  considered  essential,  even 
by  M.  Hospitalier  himself,  may  be  gathered  from  his  article  on  the 
subject  in  The  Electrical  World  of  August  26,  1893,  in  which  he 
avows  his  preference  for  the  former  (French  script)  on  account  of 
the  time  required  in  writing  these  latter  cha-acters  with  the  pen  or 
on  the  blackboard!"  We  have  been  making  inquiries  at  some  of 
our  leading  printers  who  have  had  large  experience  in  scientific  and 
mathematical  work,  and  not  one  of  them  ever  heard  of  French 
script.  Moreover,  sve  have  turned  up  the  illustrated  lists  of  various 
type  founders,  and  cannot  find  these  characters.  There  are  many 
forms  of  script  letters,  but  none  termed  French  script,  the  nearest 
approach  to  it  being  here  known  as  Ronde  type.  No  two  founders, 
however,  make  them  exactly  alike.  All  pi  inters,  howrever,  have 
the  plain,  bold  gothic  letters,  and  are  well  acquainted  with 
them.  With  all  deference  to  Prof.  Hospitaller's  opinion  we  con- 
sider still  that  the  well-known,  easily  written  and  distinguished 
gothic  (or  block)  letters  ought  to  be  appropriated  to  the  oflener 
used  and  more  important  magnetic  quantities;  and  that  the  various 
quantities  pertaining  to  light  (  which  are  comparatively  seldom  u.sed 
here  I  will  be  much  more  appropriately  represented  by  the  lighter, 
more  fanciful  French  script.  The  remainder  of  Prof.  Jamieson 's 
criticisms  was  directed  to  what  he  conceived  to  be  faults  of  detail, 
rather  than  errors  in  principle.  It  is  all  very  good  to  have  a  thing 
constructed  on  right  and  proper  principles,  but  if  it  is  to  be  a  *oik- 
able  scheme,  it  must  be  carefully  elaborated  in  its  details,  .so  that 
nothing  which  is  likely  to  cause  confusion  or  misunderstanding,  or 
needless  worry,  may  have  a  place  there.  We  consider  that  we  have 
done  no  more  than  our  duty  if  we  have  succeeded  in  directing  ]niblic 
attention  to  the  manner  in  which  this  most  important  matter  has 
been  carried  through. 


lUi  Living  i'iclures  as  we  now  have  Iheui 
are  the  very  latest  development  in  decora- 
tive lighting  effect.  Modern  stage  lighting 
has  advanced  more  in  the  last  decade  than 
it  did  in  all  its  preceding  history.  This  is 
due  in  large  measure  to  electricity,  which 
from  its  very  nature  offers  advantages  never 
to  be  obtained  from  gas.  In  stage  lighting, 
rapidity  of  manipulation  is  the  most  impor- 
tant element  to  be  considered.  Hence,  the 
advent  of  the  current  opened  up  avenues 
of  accomplishment  of  which  the  old  theat- 
rical "gasman"  never  <1  reamed.  It  is  safe 
to  say  that  had  the  latter  old-time  functionary  been  confronted  with 
the  problems  which  the  electrician  of  Koster  I'i  Rial's  had  to  solve, 
he  would  have  pronounced  them  unsolvable.  And  so  they  would 
have  been  under  the  old  regime.  Under  the  new,  however,  they 
come  easy  and  with  a  little  explanation  aiiy  one  may  make  "Living 
Pictures. ' ' 

All  the  worhl  has  seen  them— from  the  front.     The    "grand    old 
masters"  have  enjoyed  a  new  lease  of  life  as  far    as    the  gallery    is 


picture  must  tell  precisely  the  same  story  as  the  paiuliug,  and  due 
account  must  be  made  for  the  fact  that  the  audience  is  removed  from 
the  scene  of  action.  Comparatively  so,  that  is,  and  in  this  case  the 
scenic  artist  had  an  element  to  contend  with  that  aid  not  concern 
the  original  painter. 

The  electrician  is  the  real  artist  in  this  case.  His  lights  are 
everything.  The  scene  painter  tells  him  that  he  will  want  this 
or  that  effect  produced;  more  light  here,  a  shadow  there,  a  tint  at 
this  point,  a  deeper  tinge  at  that.  He  is  to  remember  that  these 
suljordinate  figures  are  to  be  in  shadow,  and  at  the  .same  time 
strongly  enough  defined  to  allow  the  audience  to  lake  in  every 
lineament  of  their  form.  If  they  are  just  so  strong,  then  the  highly 
lighted  figures  at  the  front  must  be  all  the  stronger.  How  is  it  to 
be  done?  The  secret  lies  in  the  fact  that  Living  Pictures  are  ex- 
amples of  highly  exaggerated  lighting  effect.  Let  the  electrician 
remember  that  shadow  depresses  and  light  tends  to  make  the  ob- 
ject prominent 

We  will  select,  for  instance,  a  picture  in  which  the  principal  object 
is  the  nude  6gurc  of  a  girl.  It  will  be  necessary  to  bring  this  6gure 
into  vivid  contrast  with  its  surroundings.  These  surroundings  must 
show  out  well  also.  All  that  is  necessary  will  be  to  throw  a  good 
light  upon  them.     This  will  bring  thcin  out.      Then  an  intense  rc- 


NOON,  iMORNIX(.   .\ND  N"l 


concerned.  The  projectors  of  the  scheme 
have  in  some  measure  sought  to  pander 
to  a  certain  element  by  making  the  exhi- 
bition an  illustration  of  the  "preponder- 
ance of  the  nude,"  but  with  those 
spectators  who  do  not  hold  nuditv  and 
nakeduess  to  be  synonymous  this  will  not 
count.  There  is  plenty  of  eminently 
proper  subjects,  and  besides  we  have  to  do  only  with  the  part  that 
electricity  plays  in  the  matter. 

There  are  several  cardinal  points  to  be  remembered  in  making 
Living  Pictures.  The  original  picture  must  be  studied  and  followed 
n  every  particular.  No  tint  or  shade  which  the  artist  has  intro- 
duced must  be  omitted.  His  high  lights  are  not  more  important 
than  his  shadows.  The  combination  of  colors  must  be  reproduced. 
The  relation  of  one  figure  to  another  must  be  the  same.  Unim- 
portant objects  must  not   overbalance    the    principal     figures.     The 


fleeted  light  is  thrown  upon  the  figure  of 
the  girl  alone.  It  practically  lifts  it  out 
of  the  picture  making  it  the  most  promi- 
nent figure.  The  other  figures  appear  to 
be  in  shade,  yet  they  are  not,  as  a  matter 
of  fact,  and  are  plainly  discernible  to 
every  one  in  the  audience.  This  is  one 
of  the  main  effects.  Another  point  to  be 
considered  is  the  avoidance  of  shadows.  The  intense  light  from 
the  reflectors  might  cause  a  shadow  to  fall -where  it  did  not 
exist  in  the  original  painting.  To  counteract  this  effect,  lights 
must  be  placed  at  various  points  so  that  the  shadows  shall  be  dis- 
persed. At  the  same  time  it  may  be  necessary  to  throw  a  shadow. 
There  must  be  a  special  airangement  for  this  purpose.  Then  there 
are  isolated  lighting  effects,  such  as  the  interior  of  a  house,  or  per- 
haps a  gas  lamp.  Lastly  come  the  color  effects. 
The  Living  Picture  seen  from  the    front    ))resents    one    or    more 
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large  gilt  picture  frames  in  which  are  grouped  the  models.  This 
is  all  the  audience  sees.  The  frames  are  fronted  hy  black  curtains 
which  are  pulled  aside  as  each  picture  is  shown.  Each  fmme  is  part 
of  the  electrical  equipment.  Rows  of  lamps  line  the  back  of  the 
frame,  out  of  sight  of  the  audience,  but  so  placed  as  to  cast  an  in- 
tense light  upon  the  figures  in  the  picture.  J  he  figures  themselves 
stand  back  from  the  frame  a  distance  of  two,  three  or  more  feet. 
The  background  to  the  picture  is  painted  upon  canvas  and  is 
semi-circular,  wedge,  half-pentagon  or  half-octagon  in  shape,  as 
may  best  suit  the  occasion.  Just  above  the  front  of  the  frames  is  a 
bridge  on  which  .stand  the  electrician  and  his  assistants.     It    is   out 


GOOD-NIGHT.     (Birket  Foster.) 

of  sight  of  the  audience,  being  protected  by  a  drop  curtain  which 
reaches  down  from  the  "flies"  to  a  position  just  below  it.  The 
three  frames  at  Koster  &  Bial's  are  secured  to  a  large  scaffolding 
framework  which  can  be  hoisted  up  into  the  "flies"  while  the 
other  performances  are  going  on.  The  last  picture  of  the  series 
is  presented  in  an  immense  gilt  frame  which  has  a  scaffolding 
framework  of  its  own  and  is  lifted  up  out  of  the  way  in  the  same 
manner  as  is  the  one  in  which  the  three  smaller  gilt  frames  are 
secured.  When  the  scaffolding  containing  the  three  frames  is  low- 
ered to  the  stage,  a  small  switchboard  which  controls  the  lights 
in  the  pictures  and  which    is   attached    to    the    framework    stands 


the  frame.  Two  extra  circuits  of  white  lamps  are  on  the  sides  of 
the  frame,  but  they  are  around  almost  on  what  would  be  considered 
the  outer  edge  of  the  frame  and  throw  their  light  further  back  on 
the  picture.  This  makes  nine  circuits  in  all.  The  two  smaller  side 
frames  are  only  shown  once  during  the  evening,  hence  the  effect 
is  never  varied,  so  there  is  only  one  circuit  of  mixed  colored  lamps 
—30  lights  at  the  top,  IS  along  the  base  and  8  along  each  side. 
The  centre  frame  has  forty  lamps  on  each  side.  Hanging  from  the 
bridge  is  a  flexible,  ending  in  a  plug  which  is  to  be  used  in  case 
there  is  some  individual  lighting  in  the  picture  to  be  done.  In  that 
case  there  are  wires  runnirig  from  the  individual  lamps  in  the 
picture  to  a  socket  in  the  frame- work  beneath.  The  plug  is  then 
fitted  into  the  socket  and  the  current  controlled  from  the  bridge 
above.  Branching  away  from  the  mains  are  lines  to  a  Ward  lamp 
which  is  suspended  from  the   paint-bridge  at  the  back  of  the  stage. 


TDRN-TABLE  CARRYING  FOUR   LmNG  PICTURES. 

directly  on  a  level  with  the  bridge  on  which  are  located  the  elec- 
tricians. Wires  run  from  all  the  lamps  up  to  this  switchboard, 
where  they  are  controlled  by  cut-outs  and  switches.  A  "flexible" 
extends  from  the  "mains"  which  run  alon^  the  bridge  and  is 
plugged  into  the  switchboard  on  the  framework.  Thus  current 
can  be  had  in  a  second  after  the  framework  is  lowered  into 
position. 

The  bridge  carries  an  extia  switchboard  of  its  own  to  control 
the  arc  focusing  lamps  which  are  used  to  cast  an  intense  glare  on 
certain  figures  in  the  pictures.  On  the  bridge  also  is  a  variable  re- 
•sistance  for  graduating  the  intensity  of  the  light.  The  centre  frame 
of  the  series  of  three  has  three  circuits,  red,  white  and  blue,  down 
each  side.     There  is  also  a  circuit  of  white  lamps    along  the  base  of 


WORKING  FOCUSING  LAMPS  ON  BRIDGE. 

This  is  for  transparencies  such  as  sun  or  moon  effects  in  a  back- 
ground of  sky. 

Now  for  the  pictures  themselves.  Each  picture  is  grouped  on  a 
platform  which  is  then  rolled  into  position  on  the  stage  behind  the 
picture  frame.  The  platform  most  used  is  a  turntable  affair  which 
presents  four  pictures  before  it  is  removed.  The  scenery  on  it  is 
in  the  shape  of  a  four-pointed  star.  Each  group  reposes  in  the 
space  between  two  points  of  the  star.  Thus  the  background  is  V- 
shaped,  the  audience  looking  into  the  V.  Other  platforms  have 
the  scenery  arranged  in  the  shape  of  a  half-pentagon  or  octagon. 
The  turn-table  platform  is  the  best  for  suggesting  how  the  entertain- 
ment is  conducted. 

The  three  pictures — "Morning,  Noon  and  Night,"  after  Mackart 
— form  a  good  subject  for  illustration.  The  central  and  largest 
frame  shows  ' '  Morning. ' '  Two  disheveled  female  figures — one  above 
the  other — float  above  the  gray  clouds,  which  latter  are  beginning  to 
be  lighted  by  the  flambeau  held  in  the  upstretched  hand  of  the  up- 
per figure.  "Noon,  "  in  the  fiame  on  the  left,  is  the  sun  at  full 
power — a  female  whose  flowing  hair  becomes  the  rays,  enveloping 
her  form  and  streaming  to  all  points  of  the  compass.  ' '  Night, ' '  heav- 
ily draped,  hovers  high  up  under  the  stars,  forbidding  and  gloomy. 


BRIDGE 
FRONT  VIEW  OF  LIGHTING  BRIDGE,   SHOWING  SWITCHES,  &C. 

The  general  illumination  of  "Morning"  comes  from  the  white 
lights  around  the  edges  of  the  frame.  These  in  themselves  are 
enough  to  light  up  the  figures  of  the  girls.  But  it  is  necessary  to 
lift  them  out  by  means  of  the  focusing  lamps,  therefore  an  intense 
light  is  thrown  on  them  from  the  bridge.  To  the  casual  observer 
the  background  of  "Morning"  looks  dim.  It  is  only  an  optical 
illusion,  however,  created  bj'  its  contrast  with  the  exaggerated 
light  thrown  on  the  two  female  forms.  The  torch  in  the  hand  of 
the  upper  figure  gets  its  light  by  means  of  an  incandescent  lamp, 
the  current  to  which  comes  through  a  bifurcated  wire  running  down 
back  of  the  figures.     This  is  where   the  flexible,  hanging  from    the 
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bridge,  comes  in.  It  is  plugged  into  the  framework  of  the  turn- 
table. 

"Noon"  is  a  generally  illuminated  picture  with  the  central  figure 
highly  wrought.  "Night  "  differs  from  the  others  in  that  its  back- 
ground is  less  clearly  defined.  The  main  figure  is,  of  course,  acted 
upon  with  the  focusing  lamps.  The  background  of  sky  is  dark 
except  where  small  holes  in  the  canvas  allow  the  arc  light  behind 
to  give  the  appearance  ot  innumerable  stars. 

Kvfiyt'oilv  li.is  seen  the"K()ik  of  Ages,  "  that  wonderfully  draped 


SALLY    IN    OUR  ALLEY. 

figure,  clinging  to  the  cross,  with  the  plunging  surf  roundabout 
and  the  light  of  hope  streaming  upon  it  from  above.  It  is  one  of 
the  best  of  living  pictures.  Its  lighting  effects  explain  themselves. 
The  heavy  glare  from  above  is  self  evident.  The  waves,  the  cross, 
the  figure,  rest  under  a  glare  of  light.  Rven  the  despairing  hand 
reaching  from  the  water  in  the  foreground  feels  its  influence. 

"Salambo,  "  by  Gabriel  Ferrier,  is  still  more  interesting  from  the 
lighting    standpoint.     The    story  of    the    beautiful   ancient,  beauti- 


Suppose  there  is  to  be  no  lifting  out  with  the  focusing  lamjis  as 
before,  and  that  a  shadow  is  to  be  thrown  to  one  side.  How  easy 
it  is  to  accomplish  this  by  judiciously  cutting  out  circuits  on  one 
side  of  the  frame,  until  the  lights  on  the  other  side  predominate 
enough  to  throw  the  required  shadow.  Stage  lighting  is  reduced 
to  a  science  in  the  Living  Pictures.  Almost  every  effect  ever  pro- 
duced is  used  here,  always  exaggerated,  and  yet  never  seeming  to 
be  so. 

"Kvening  Prayer,"  after  Birket  Foster,  is  a  good  illustration  of 
how  shadows  are  thrown.  A  child  is  kneeling  by  a  bed.  The  lights 
come  from  one  side  of  the  frame.  The  other 
side  is  left  dark.  "Sally  in  Our  Alley,  " 
after  an  illustration  by  Henry  li.  Abbey, 
has  little  shadow  in  it,  so  behind  the 
house    and    the    balustrade,    bunches     are 


PLAN  OF  SUPPORT  FOR  PICTURE  FRAME. 

fully  told  by  Flaubert,  is  very  realistically  depicted.  "Salambo," 
a  naked  woman,  is  in  the  power  of  the  prophet  snake.  She  is 
wrapped  in  its  coils  and  its  head  is  pressed  against  her  cheek. 
Moonlight  streams  in  on  the  temple  floor,  and  a  slave  crouches  in 
the  background,  where  he  has  lighted  an  incense  burner.  The  stars 
have  come  out.     It  is  night. 

There  was  a  variety  of  effects  to  be  obtained  in  this  picture.  The 
girl  was  first  lifted  out  with  the  focusing  lamps.  The  slimy  ap- 
pearance of  the  snake  was  obtained  by  means  of  varnish,  and  further 
heightened  by  means  of  a  blue  lamp  placed  behind  the  reptile  and 
out  ot  sight  of  the  audience.  A  red  lamp  from  a  brazier  at  the  side 
and  another  behind  a  pillar  brought  out  the  peculiar  glow  of  the 
incense  burner  and  mingled  with  the  moonlight  on  the  floor. 
Thus,  the  slave's  face  had  two  tints,  reddish  from  the  brazier  on 
one  side  and  bluish  from  moonlight  on  the  other.  The  stars  were 
formed  by  placing  lamps  behind  boles  m  the  background  of  canvas. 
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SECTIONAL,  VIEW  OF  FRAME   AND   ARRANGEMENT  OF    LAMPS. 

placed  to  dispel  all  shadows.  This  is  but  a  small  part  of  the 
manipulation,  and  when  it  is  known  how  [much  there  is  to  the 
proper  presentation  of  each  picture,  one  wonders  that  they  are 
produced  so  quickly.  The  workmen  behind  have  less  than  a  min- 
ute in  which  to  make  all  connections  as  each  picture  is  shown.  In 
fact,  this  time  is  all  that  is  allowed  from  the  exposing  of  one  pic- 
ture to  that  of  another.  Everything  is  adjusted  to  a  nicety,  the 
water  in  "La  Source, ' '  a  brook  scene,  is  run  through  a  hose  to  the 
platform,  where  it  is  coupled  to  the  stationary  pipe  by  means  of  a 
railroad  air-brake  coupler. 
The    theatrical    electrician    mustl[be  well  up|in    local  expedient. 


ROCK  OF  AGES. 

In  a  series  at  the  above  named  concert-hall  was  a  picture  of 
Andromeda  crossing  the  rocks  at  the  seashore.  In  the  original 
picture  her  hair  was  represented  as  flowing  in  the  wind.  In  the 
living  picture  it  really  was  so,  the  feat  being  accomplished  by 
means  of  an  electric  fan  placed  just  behind  the  gilt  picture  frame. 
A  short  time  ago  one  of  the  pictures  presented  was  "Luna.  "  The 
moon  was  quarter  full.      A  dim  ring  of    bluish    light    showed    the 
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outlines  of  the  whole  moon.  The  tuiddle  pirt  was  bluish  lilack. 
The  quarter  of  the  moon  that  showed  was  composed  of  the  form 
of  a  girl  bent  into  the  required  shape.  The  figure  was  "lifted  out" 
with  the  focusing  lamps,  the  rest  left  in  comparative  darkness.  It 
was  a  transparency  picture..  Luna  fitted  into  the  hole  that  was  cut 
out  for  her.  The  rest  of  the  picture  was  lighted  from  behind. 
Hut  in  order  to  get  a  proper  gradation  of  light  around  the  edges, 
the  latter  were  lined  with  fringed  paper,  cut  so  as  to  gradually 
separate  the  light  from  the  darkness.  Such  is  the  value  of  expedi- 
ent. 

The  wiring  here  is  in  simple  multiple.  The  theatre  has  its  own 
generating  plant.  The  wires  run  along  the  sides  and  top  of  the 
picture  frames  and  up  to  the  simple  .switchboard  at  the  bri<lge, 
where  thev  are  protected  with  cut-outs.  It  is  a  very  simple  affair 
after  all.  Standing  on  the  bridge,  under  the  switchboard,  are  a  set 
of  resistance  boxes — two  wire  and  one  Carpenter  carbon  resistance. 
Thev  are  right  at  haml  and  under  the  electrician's  control.  There 
are  three  Ward  "photograving"  lamps  in  use.  The  focusing  lamps 
were  built  in  Paris  by  the  French  Edison  Company,  especially  for 
use  in  producing  "Living  Pictures.  "  The  focus  is  instantly  ad- 
justable and  can  be  fixed  in  a  moment,  a  verj-  necessary  quality,  as 
each  picture  has  to  be  treated  differently.  They  are  held  in  the 
hands  while  being  worked. 

The  inspiring  genius  of  the  lighting  effects  al  Koster  &  Rial's 
is  Mr.  Chas.  Meulenbergh,  a  native  of  f -ermauy  and  a  graduate  of 
the  Columbia  School  of  Mines.  He  it  is  who  has  so  much  con- 
tributed to  the  great  success  of  the  Living  Pictures  by  his  admirable 
and  judicious  arrangement  of  the  lamps.  Tlie  scenic  artist  is  Mr.  Al- 
bert Operti,  who  is  famous  enough  to  need  no  further  introduction. 

Perhaps  the  gallery  might  have  some  trouble  in  determining  the 
names  of  the  differeut  subjects  as  they  appear  were  it  not  for  a  hap- 
py thought  of  the  management.  That  is,  to  use  a  condensing  lens 
and  lantern,  by  means  of  which  the. name  of  each  picture  is  thrown 
in  letters  of  light  on  the  black  curtain  just  before  every  change  of 
sceue. 

Electrical  Power  Transmission— VIII. 


energy  sujjplied  from  the  line.  The  other  alternative  is  to  employ 
a  composite  machine  combining  the  functions  of  motor  and  gen- 
erator. This  piece  of  apparatus  is  variously  known  as  a  motor 
generator,  dynamotor,  oi  continuous  current  converter.  It  is  a 
dynamo  electric  machine  having  a  double  wound  armature  and  two 
commutators.  One  winding  with  its  commutator  receives  ihe  high 
line  voltage  and  operates  as  a  motor.  The  other  winding  and  its 
commutator  furnishes,  as  a  dj-namo,  low  tension  current.  The  field 
is  common  to  both  windings.  Fig.  22  shows  a  small  machine  of 
this  kind,  adapted  to  receive  5,000  volts  from  the  line,  and  to  deliver 
110  volts;  or  vicc-veisa. 

This  particular  machine  works  at  constant  voltage  on  both  cir- 
cuits. Either  circuit,  however,  could  be  made  to  work  at  constant 
current,  provided  the  means  of  regulation  for  this  purpose  were  .so 
chosen  as  to  leave  the  field  and  speed  unchanged. 

The    cost    of    a    motor    generator,  while  less    than    that  of    two 


BY    I.OUIS   nULI.,    PH.    i>. 
Pmcir  Transmission  by  Constant  Cnircnts. 

34.  In  its  general  aspect  this  method  must  now  be  regarded  as  a 
makeshift.  It  came  into  existence  at  a  time  when  the  only  ciicuits 
extensively  installed  were  those  for  arc  lighting,  and  hence,  if 
motors  were  to  be  used  at  all,  they  must  needs  be  of  the  constant 
current  type.  As  incandescent  lighting  became  more  common  the 
arc  motors  were  gradually  replaced  bj-  shunt  motors  worked  at  con- 
stant potential.  A  few  constant  current  plants,  especially  for  motoi 
service,  have  been  installed  both  here  and  abroad,  but  for  the  most 
part  they  have  merely  dragged  out  a  precarious  existence,  and  are 
probably  doomed  to  abandonment. 

There  is  good  reason  for  this.  The  motors  at  best  regulate  in- 
differentl)-,  and  there  is  serious  objection  to  running  high  voltage 
wires  into  buildings  when  it  can  be  avoided. 

The  objections  of  the  insurance  companies  alone  are  quite  suffi- 
cient to  discourage  the  practice.  The  constant  current  has  often 
been  advocated  for  long  distance  transmission  of  power  where  high 
voltage  is  a  necessity.  For  such  service  the  method  has  the  great 
advantage  that  the  motors  do  not  need  extraordinary  insulation  ex- 
cept from  the  ground.  A  constant  potential  service  at  5,000  volts 
continuous  current  would  be  utterly  impracticable,  if  distribution  of 
power  in  moderate  units  were  to  be  attempted,  while  with  constant 
currents  it  is  entireh'  feasible,  although  objectionable  on  the  grounds 
mentioned.  In  addition,  unless  a  proposed  transmission  be  for  power 
alone,  the  constant  current  method  shares  with  constant  potential 
of  high  voltage  the  very  grave  difficulty  that  an  incandescent  lamp 
ser%-ice  is  out  of  the  question,  without  secondary  transformation  of 
the  necessarily  high  Jine  voltage  to  a  very  moderate  pressure.  This 
is  difficult  and  costly  with  continuous  currents  of  any  kind,  and 
doubly  so  when  the  troublesome  question  of  regulation  at  constant 
current  is  involved. 

35.  To  reduce  the  energy  sent  over  a  high  voltage  continuous  cur- 
rent line  to  a  pressure  at  which  incandescent  lamps  can  be  fed,  two 
methods  are  generally  available.  We  may  pass  by  the  plan  of 
using  many  lamps  in  series  as  of  verj-  limited  applicability  and  for- 
bidden by  the  fire  underwriters.  First,  the  required  power  may 
be  received  by  a  motor  of  appropriate  size,  which  is  belted  or 
coupled  to  a  low  voltage  generator.  This  device  does  the  work, 
indeed,  but  it  involves  installing  three  times  the  capacity  of  the 
lamps  desired  in  machinery  of  a  .somewhat  costlv  character,  and 
losing  in  the  motor  and  generator  fifteen  or  twenty  per  cent,  of  tli^ 


separate  machines,  is  still  high,  and  although  its  efficiency  is  some- 
what greater  than  that  of  the  pair  mentioned  above,  it  is  obtained 
at  the  cost  of  a  rather  complicated  armature,  which,  moreover, 
roui  a  practical  standpoint,   is  quite  objectionable. 

36.  In  spite  of  the  difficulties  incident  to  working  incandescent 
lamps  from  a  high  voltage  constant  current  circuit,  the  ease  with 
which  such  circuits  can  l)e  worked,  even  if  for  power  alone, at  voUages 
far  above  those  available  on  the  constant  potential  system,  encour- 
aged their  installation  during  the  period  between  the  first  efforts  at 
long  distance  transmission  and  the  very  recent  date  at  which  alter- 
nating current  apparatus  has  become  thoroughly  available.  l"or 
some  years  it  was  constant  current  or  nothing,  so  far  as  long  dis- 
tance transmission,  coupled  wit^  distribution,  was  concerned. 

As  a  result  of  the  various  acH-erse  conditions  mentioned,  trans- 
mission at  constant  current  has  never  made  really  any  head- 
way in  .\iTietican  practice,  and  at  present  the  method  is  followed 
to  a  noticeable  extent  in  only  one  locality — San  Francisco.  There, 
through  the  activity  of  local  exploiters,  constant  current  power  cir- 
cuits have  been  established  and  have  been  in  fairly  successful  opera- 
tion for  several  years. 

(To  be  continued). 


A  New  Application  of  the  Telephone. 

A  London  engineering  journal  states  that  "the  telephone  is  made 
use  of  on  Australian  sheep  ranches,  in  some  of  which  the  sheep 
and  shepards  are  watched  and  given  instructions  telephonicall)-  by 
means  of  six  or  more  stations,  all  communicating  with  a  central 
point. ' '  We  are  not  surprised  to  hear  that  the  telephone  will  transmit 
the  language  of  the  sheep,  and  that  they  can  be  given  instructions 
telephonically,  but  it  seems  to  us  that  it  would  require  a  sort  of 
boss  sheep  at  the  transmitor,  unless. the  shephard  can  talk  the  sheep 
language;  the  most  surprising  part  is  that  in  Australia. the  sheep 
niaj'  be  seen  through  a  telephone. 

A  New  German  Scientific  School. 

Dr.  Nern.st,  who  was  offered  a  chair  at  Miinich,  has  declined  it, 
having  been  informed  by  the  Minister  of  Education  that  a  Phj.sico- 
Chemical  Institute  will  be  shortlv  started  at  Gottingeu. 
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Long  Distance   Telephony. 

HV    I-.    W.    DUNIIAK. 

Ill-;  factors  of  all  olliers,  it  has  been 
truly  saiil,  wliicb  give  contideiice  ami 
stability  in  our  modern  business  meth- 
ods, and  stiiunlation  and  activity  in  our 
liusiness  transactions,  are  the  instan- 
taneous transmission  of  news  and 
lliought  between  distant  points.  Ard  of 
all  the  known  methods  of  communica- 
tion at  a  distance,  the  possibilities  of 
the  telephone  as  furnishing  a  natural 
and  satisfactory  means  of  instantaneous 
communication  can  be  certainly  placed 
in  the  front  rank. 
The  telephone  as  a  toy  had  long  been  known,  when  suddenly  by 
the  introduction  of  electricity  its  era  was  at  once  marked  as  a  com- 
mercial factoi  in  the  progress  of  the  civilization  of  the  world.  The 
old  whispering  galleries  were  nothing  more  nor  less  than  the 
telephone  in  its  tirst  crude  form.  The  energy  of  the  voice  was 
concentrated  and  directed  along  a  certain  path,  and  then  condensed 
at  a  distant  point,  instead  of  being  allowed  to  radiate  out  in  all 
ilirections  and  thus  waste  itself  in  useless  vibrations  of  the  air. 

The  next  step  in  advance  was  the  mechanical  string  telephone, 
or  lovers'  telephone,  by  which  the  better  conductive  power  of  a 
tightly  stretched  string  or  wire  was  utilized  to  conduct  the  souml 
waves  which  were  concentrated  upon  a  vibratory  diaphragm  at  the 
transmitting  end,  and  reproduced  upon  a  similar  diaphragm  at  the 
receiving  end.  liut  the  string  or  wire,  while  far  superior  to  the  air 
was  still,  even  at  best,  a  poor  conducting  medium,  because  of  the 
great  loss  in  the  energy  of  vibration  which  necessarily  occurred 
upon  it  during  the  transmission  of  the  sound  waves.  Thus  the 
•iistance  to  which  audible  conversation  could  be  carried  on  was 
liniite<I  by  this  great  loss  upon  the  conductor.  It  was  at  once  seen 
that  until  this  loss  could  be  reduced,  the  telephone  would  have  to 
remain  a  toy. 

When  the  laws  of  electrical  induction  and  conduction  became 
known,  brilliant  minds  perceived  that  the  solution  was  at  hand;  for 
the  energy  of  the  vibrating  diaphragm  could  be  transformed  into 
electrical  energy  at  the  trajisniitting  end,  and  this  rlecliiml  energy 
could  then  be  transmitted  over  long  lines  with  incomparably  less 
loss  of  energy  than  could  the  mechanical  vibrations  or  sound  waves. 
It  was  only  necessary  to  place  similar  apparatus  at  the  receiving 
end  to  retransform  this  transmitted  electrical  energy  back  into 
mechanical  energy,  and  thus  the  receiving  diaphragm  would  then 
reiiroduce  the  same  sounds  which  were  imping<>d  upon  the  trans- 
milting  dia))hragni. 

I'ig.  1  shows  this  important  step  and  is  siniplj-  the  familiar  mag- 
neto transmitter  and  receiver  of  Alexander  Graham  Hell,  which  was 
thrown  open  to  public  use  nearly  a  year  ago.  The  method  of  the 
transformation  from  the  mechanical  energy  of  vibration  of  the 
diaphragm  to  the  electrical  energy  of  the  ciicuit  and  back  again  is 
now  a  well-known  process.  It  will  be  noticed  that  as  the  iron 
diaphragm,  1),  is  forced  toward  the  soft  iron  pole  piece,  /,  which  is 


through  the  core  utid  the  surrounding  closed  circuit  coil  appears, 
with  certain  losses,  as  electrical  energy  in  the  circuit.  This  electrical 
energy,  transmitted  with  certain  slight  losses,  acts  upon  the 
diaphragm  of  a  similar  instrument  used  as  a  receiver  at  the  ilistant 
end  of  the  circuit  and  causes  its  diaphragm  to  vibrate  similarly  to 
the  dia]diragm  of  the  transmitter,  but  with  less  energy. 

Now,  it  is  obvious  that  in  all  of  these  classes  of  instruments, 
whether  mechanical  or  electromagnetic,  it  is  the  energy  of  the 
voiw  which  is  transmitted,  and  the  received  sound,  owing  to  cer- 
tain unavoidable  losses.must  be  weaker  than  the  transmitted  sound. 
It  is  also  equally  true  that  no  purely  electromagnetic  transmitter 
can  be  made  which  will  transmit  as  loudly  over  a  short,  very  short, 
line  as  will  an  equally  well  made  mechanical  or  string  telephone. 
The  advance  in  the  art  up  to  this  point  has  been  simply  one  of 
lediicfd  loss  upon  loiifi  transmitting  circuits,  and  has  offered  no 
solution  to  long  distance  telephony. 

Practically  simultaneously  with  Bell's  telephone  came  that  inven- 
tion wihch  has  made  long  distance  telephony  a  reality,  /.  e.,  the 
battery  transmitter,  the  publi.:  use  of  which  Judge  Carpenter,  in  his 
recent  decision  against  Emile  Berliner  and  the  American  Bell  Tele- 
phone Company,  has  just  offered  to  the  public  as  a  fitting  Christmas 
gift.  By  means  of  this  invention  it  is  no  longer  required  that  the  voice 
itself  should  furnish  the  energy  which  passes  out  upon  the  line  to 
the  distant  point,  but  it  allows,  a  separate  source  of  power,  a 
battery,  to  furnish  the  energy  which  is  thrown  out  upon  the  line 
and  required  to  traverse  such  immense  distances,  and  the  function 
of  the  voice  is  simply  to  choke  or  throttle  this  energy  in  a  ihythm 
identical  with  the  rhythm  of  the  voice  itself.  The  importance  of 
this  invention  will  be  appreciated  when  we  consider   the    difference 
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in  magnetic  contact  with  the  permanent  magnets,  S,  -S',  the  mag- 
netic flux  or  "lines  of  force  from  these  permanent  magnets  will  be 
iucieased  through  this  core,  /,  owing  to  the  formation  of  a  better 
return  magnetic  circuit  through  the  iron  diaphragm  and  back  to  the 
other  end  of  the  permanent  magnet.  As  the  diaphragm  recedes 
from  the  pole  piece  the  magnetic  flux  through  this  pole  piece  or 
core,  /,  will  decrease.  A  coil  of  wire,  C  is  placed  around  this  core, 
and  when  the  instrument  is  in  use  it  forms  part  of  the  electrical 
circuit  running  to  a  similar  coil  in  the  receiver.  When  used  as  a 
Irausmitter  the  opposition  to  the  forced  vibrations  of  the  diaphragm 
■which    is    offered  by  the  inertia  of    this    changeable    magnetic  flux 
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in  the  available  energy  betweeu  a  hand  car  and  a  steam  locomotive. 
In  the  one  the  energy  is  furnished  by  the  muscular  power  of  the 
operator,  and  in  the  other  the  muscular  power  of  the  engineer  is 
simpl)'  used  to  vary  the  opening  of  the  throttle  valve,  and  a  separate 
source  of  energy,  the  steam  boiler,  is  allowed  to  do  the  work.  The 
method  by  means  of  which  the  energy  from  the  battery  is  throttled 
or  varied  is  briefly  as  follows: 

In  the  battery  circuit  is  placed  a  resistance  varying  medium,  such 
as  granular  carbon  or  some  similar  substance,  the  electrical  conduc- 
tivity of  which  varies  with  the  intimacy  of  contact  and  number  of 
contacts  of  the  granules.  If,  now,  the  diaphragm  of  the  transmitter 
be  allowed  to  communicate  its  vibrations  directly  to  this  resistance 
varying  medium,  the  current  from  the  battery  will  be  caused  to  vary 
in  a  rhythm  similar  to  the  rhythm  of  the  vibrating  diaphragm. 
Fig.  2  shows  such  a  transmitter  and  is  similar  to  the  transmitters 
which  have  been  found  best  adapted  for  long  distance  telephony. 
D  is  the  diaphragm  receiving  the  sound  waves  from  the  air  and 
transmitting  them  directly  to  the  front  electrode  of  a  circular  box, 
whose  cavity,  C,  is  partially  filled  with  granular  carbon.  The  back 
electrode  is  rigid  and  is  connected  electrically  through  the  frame- 
work of  the  transmitter  to  one  side  of  the  battery.  The  front 
electrode,  which  is  6rmly  attached  by  means  of  a  small  bolt  and 
nuts  to  the  vibrating  diaphragm,  carries  a  small,  thin  mica  disc  or 
diaphragm,  .'/,  clamped  at  its  edges.  This  mica  disc  gives  suSicient 
freedom  of  motion  to  the  electrode  and  confines  the  carbon  granules 
in  the  box.     This  front  electrode  and  diaphragm    are  insulated  and 
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connected  electrically  to  the  oilier  pole  of  the  battery;  first  passing 
through  the  primary,  or  low  resistance  side,  of  a  transformer  or 
induction  coil.  The  functions  of  this  transformer  are  twofold: 
First,  it  allows  a  greater  output,  and  consequently  a  greater  varia- 
tion in  energy,  from  the  battery  by  maintaining  the  battery  circuit 
of  low  resistance;  and,  second,  it  transforms  this  variation  of  energy. 

The  important  point  to  he  borne  in  mind  is  that  the  energy  which 
luav  be  transmitted  to  the  distant  end  of  the  circuit  by  such  a  trans- 
mitter is  only  limited  by  the  mechanical  and  electrical  construction  of 
the  instruments  and  is  not  directly  dependent  upon  the  energy  of 
the  voice.  In  fact,  voices  and  music  have  been  transmitted  to  distant 
cities  and  heard  there  with  a  greater  volume  than  were  the 
original  sounds  at  the  transmitting  end. 

Fig.  3  shows  the  arrangement  of  the  essential  apparatus  for  con- 
versation by  long  distance  telephony.  The  .signaling  devices  (bells 
and  generators),  lightning  protectors,  switchboard  apparatus,  etc., 
are  omitted  for  the  sake  of  clearness.  It  will  be  noticed  that  the 
apparatus  at  each  end  is  similarly  arranged,  and  that  the  primar)- 
circuit  of  each  transformer,  C,  contains  the  transmitter  T,  and 
battery  B.  The  secondary  circuit  of  each  transformer  passes  directly 
to  the  line  circuit  and  includes  the  receiver  A'  on  one  side.  Thus 
each  party  during  conversation  will  hear  his  own  voice  in  his 
receiver  with  the  full  energy  of  the  current  which  his  transmitter 
sends  out  to  the  line,  but  will  only  bear  the  voice  of  the  distant  party 
with  a  diminished  energy,  due  to  the  loss  upon  the  circuit.  This 
loss  of  energy  is  caused  by  the  electrostatic  absorption  of  the  current 


Fig.  3.— a  Long  Distance  Telephone  Circuit. 


upon  the  circuit,  and  has  been  found  to  be  of  such  magnitude  upon 
very  long  lines  as  to  apparently  justifj'  the  use  of  copper  wires  for 
such  circuits  of  a  size  sufficient  to  transmit  many  million  times  the 
amount  of  energy  which  they  actually  convey.  Another  great 
problem  which  has  been  commercially  solved  is  represented  also  in 
Fig.  3. 

If  two  or  more  long  distance  telephone  circuits  are  carried  side  by 
side  on  the  same  pole  lines,  and  no  especial  provision  is  made  to  the 
contrary,  it  is  found  that  the  inductive  disturbances  from  one  circuit 
to  another — "cross  talk,  "  as  it  is  familiarly  called — are  so  great  that 
but  one  circuit  can  be  commercially  used  at  a  time,  owing  to  the 
confusion  of  voices.  But  it  the  circuits  are  ' '  transposed, ' '  as  shown 
in  Fig.  3,  so  that  each  side  of  each  circuit  is,  on  the  average,  equi- 
distant from  each  side  of  all  other  circuits,  then  the  cross-talk  is 
eliminated.  Although  the  problem  is  readily  solved  for  two  or  three 
circuits,  it  grows  more  and  more  complex  as  additional  circuits  are 
added.  In  general,  it  has  been  found  that  at  least  one  transposition 
per  mile  on  each  circuit  is  required  to  successfully  eliminate  the 
trouble. 

Another  problem,  which,  from  its  practical  and  commercial 
importance  as  well  as  scientific  fascination,  demands  some  attention. 
This  is  the  simultaneous  transmission  of  telephonic  and  telegraphic 
messages  over  the  same  circuit  without  mutual  interference.     Fig.  4 
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Fig.  4.— SiMULTANEors  Telegraphy  and  Telephony. 

shows  the  method  of  Van  Rj-sselberghe  for  accomplishing  this  object. 
The  apparatus  is  the  same  for  each  end  of  the  circuit,  and  hy  its  use 
each  side  of  a  telephone  circuit  is  used  as  a  separate  telegraph  wire, 
while  the  metallic  circuit  is  used  at  the  same  time  for  telephonic 
purposes.  T  represents  the  telephonic  apparatus  which  is  shown 
in  greater  detail  in  Fig.  3.  At  each  end  of  the  main  line  circuit 
this  telephone  circuit  is  connected  to  the  main  line  through  con- 
densers as  shown.  These  condensers  allow  free  passage  to  the 
rapidly  alternating  telephonic  currents,  but  effectually  bar  the 
passage  of  the  Morse  signals  from  one  side  of  the  circuit  to  the 
other,  and  thus  prevent  any  interference  between  the  two  tele- 
graph circuits.  .V  and  A"  represent  the  standard  rel.aj's  and  keys 
which  are  used  in  ordinary  telegrapli3-.  C  lepresents  the  special 
retardation  coils  which  are  used  both  for  "rounding  off"  the  abrupt 
Morse  signals,  and  thus  rendering    them  inaudible  in  the  telephone 


circuit,  and  al.so  for  preventing  the  rapidly  alternating  telephonic 
currents  from  taking  the  shunt  path  from  one  side  of  the  metallic 
circuit  to  the  other  through  the  relays  and  keys  of  the  two  telegraph 
stations  situated  at  the  same  end  of  the  metallic  circuit.  The  other 
coridenscrs,  which  are  shown  legged  to  ground,  aid  in  decreasing  the 
abruptness  of  the  "kick"  at  the  "break"  in  the  Morse  .signals,  and 
thus  farther  soften  or  round  the  Morse  characters,  which  would 
otherwise  be  audible  in  the  telephone  circuit.  With  circuits  thus 
arranged,  allowing  the  simultaneous  use  of  two  Morse  lines  with 
each  telephone  circuit,  the  earning  capacity  of  each  pair  of  \<'ires  is 
seen  to  be  enormously  increased. 


Current  and  Potential. 


,  BY   W.    M.    STINE. 

Au  editorial  in  The  Electrical  World  of  December  29,  1894, 
together  with  two  letters  bearing  on  the  question  of  the  generation 
of  an  E.  M.  F.  on  open  circuit,  are  suggestive  of  some  aspects  of 
the  subject  of  potential  and  current  in  general.  It  is  not  the  inten- 
tion of  the  writer  in  any  way  to  enter  into  the  discussion  between 
Messrs.  Waddell  and  Pierce,  but  simply  to  state  some  phases  of  a 
subject  to  which  but  little  attention  is  directed. 

Poiential  maj'  be  defined  as  a  condition  of  ether  stress,  while  an 
electrical  current  is  the  equalization  of  this  stress  through  a  conduc- 
tor, or  substance,  whose  dielectric  resistance  approaches  zero. 

Lenz's  law  is  usually  stated  by  saj'ing  that  whenever  a  closed 
circuit,  capable  of  bearing  an  electrical  current,  lies  wholly  or  in 
part  in  a  magnetic  or  electromagnetic  field  of  force,  any  disturb- 
ance in  the  intensity  of  the  field  of  force  will  induce  a  current  in 
the  circuit.  While  this  is  generally  accepted  as  true  it  is  not  a  full 
statement  of  the  iiiunediate  actions  in  the  case.  When  a  conductor 
sweeps  through  a  field  of  force,  or  a  region  in  which  the  ether  is 
under  a  magnetic  or  electromagnetic  stress,  this  stress  in  whole  or 
in  part  is  taken  up  by  the  conductor;  or,  in  other  words,  the  con- 
ductor itself  becomes  stressed.  This  stress  in  the  conductor  is  its 
potential  difference,  or  E.  M.  F.  If  now  the  circuit  be  closed  by  a 
conducting  path  outside  the  coercing  field,  or  through  a  portion  of 
the  field  so  weak  that  its  E.  M.F.  is  less  than  the  impressed,  the 
stress  will  be  equalized  through  it  and  a  current  will  flow.  In  short, 
the  immediate  result  of  a  conductor  cutting  lines  of  force  is  the 
establishment  of  an  E.  M.  F.  The  current  is  secondary,  depending 
upon  conditions  of  conduction.  To  this  extent  Lenz's  law  is  mis- 
leading. The  establishment  of  an  E.  M.  F.  is  then  wholly  independ- 
ent of  the  fact  that  the  circuit  be  open  or  closed.  This  latter  gov- 
erns only  the  amount  of  energy  transformed.  If  a  conductor,  form- 
ing an  open  circuit,  either  a  straight  or  bent  piece  of  wire,  cut  lines 
of  force,  energy  will  always  be  absorbed,  and  it  can  be  evaluated 
b3'  ]\'—ECt  could  we  measure  the  current  and  the  E.  M.  F.  But  in 
such  cases  the  value  of  W  depends  upon  the  capacity  of  the  con- 
ductor. No  conductor,  not  even  a  straight  piece  of  wire,  can  be 
moved  in  a  magnetic  field  without  an  absorption  of  energy  equal 
to  its  capacity.  If  the  conductor  were  ideal  and  yielded  to  impressed 
stress  without  an  effect  which  closelj'  resembles  inertia,  there  would 
then,  of  course,  be  no  absorptiott  of  energy,  or  rather  the  amount 
would  be  infinitesimal.  The  case  is  analogous  to  that  of  a  batterj' 
ou  open  circuit.  Its  two  poles  always  show  a  definite  stress  or 
difference  of  potential. 

When  a  dynamo  is  started  on  open  circuit  it  is  generally  regarded 
that  it  absorbs  no  power,  except  for  mechanical  reasons,  until  the 
circuit  is  closed.  It  really  absorbs  power  to  establish  an  E.  M.  F. 
When  this  reaches  its  maximum,  no  further  transfer  of  energy 
occurs  until  the  circuit  be  closed. 

It  may  be  scarcely  neces.sary  to  mention  an  experiment  made  by 
the  writer,  for  its  results  are  entirely  self-evident.  A  110-volt  dj'- 
namo  was  separately  excited  through  its  shunt  coil  and  run  at 
standard  speed.  The  terminals  of  the  armature  circuit  were  con- 
nected to  a  Kehin  electrostatic  voltmeter.  The  armature  circuit 
was  thus  open,  but  the  voltmeter  recorded  110  volts.  The  moment- 
ary current  necessary  to  establish  this  E.  M.  F.  was,  of  course, 
dependent  upon  the  capacity  of  the  circuit  and  voltmeter. 

Whether  the  copper  of  an  open  secondary  circuit  of  a.  transformer 
becomes  heated  or  not,  will  depend  on  the  conditions  mentioned 
above. 

English  Honors  for  American  Work. 

It  may  interest  Americans  to  know  that  the  only  paper  read 
before  the  London  Institution  of  Electrical  Engineers  during  the 
past  year  which  was  awarded  the  Institution  premium,  was  that  of 
Mr.  Wilkinson  on  "Notes  on  Electric  Tramways  in  the  United 
States  and  Canada. ' ' 
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BY    EDWIN   J.     HOl'STON    AND   A.     E.    KENNKLLY. 

107.  lu  order  to  determine  the  amount  ol  flux  passing  through  a 
single  projection,  let  the  armature  be  considered  as  slowly  rotated 
counter-clock  wise.  Starting  with  the  core,  the  magnetic  flux  pass- 
ing through  it  will  be  found  by  dividiui-  half    the  M.   M.  H.  by  the 

reluctance  of  the  air  gap  over  its  face,  or  2fiO     ,,  „-.       ,  .     .. 

'^  '  ^13,000  webers.    .Vs  it 

0.2 

10 
moves  counter-clock  wise  towards  2,  no  appreciable  change  is  effected 
in  the  amount  of  flux  it  carries  uiilil'the  advancing  edge  of  2  emerges 
from  beneath  the  polar  face  .\'j  .  The  flux  through  1,  rapidly 
diminishes  until  before  1  becomes  half  way  between  the  pole  faces 
A'j  S,,  it  is  entirely  deprived  of  flux  from  the  coil.  When  the 
position  3  is  reached,  the    flux  re-enters  the    coil  of    1,  but  in    the 


Figs.  87  AND 


ing  to  the  position  CV^,  fig.  90.  the  E.  M.  V.  is  zero,  falling  again 
to  —0.3  volt  from  (/  toe,  corresponding  to  a  change  in  influx  from  /> 
to  £,  I'ig.  .\XX.\.  After  0.02  second  has  elapsed,  the  H.  M.  I', 
reverses  in  direction  and  becomes  positive,  tracing  the  cwmc/J"  gg 
hh  jjk. 

By  the  aid  of  the  commutator,  the  K.  M.  V.  's  in  the  coils,  as 
soon  as  they  change  their  direction,  are  reversed  relatively  to  the 
external  circuit,  and,  therefore,  preserve  their  external  direction,  as 
can  be  seen  by  an  examination  of  I'ig.  89. 

109.  We  have  thus  far  traced  the  K.  M.  F.  as  developed  in  a  single 
polar  projection,  and  as  resulting  (rom  the  variation  of  flux  passing 
through  it.  During  the  time  that  the  Iv.  M.  P.  is  being  generated  in 
this  coil,  a  smaller  \\.  M.  V.  is  being  generated  in  the  other  coils, 
displaced,  however,  in  time,  by  portions  of  a  revolution.  As  shown 
in  Fig.  92,  the  six  coils  on  the  armature  have  E.  M.  F. 's  developed 


Radial   or    Pole   Armature.     Sections  at     Figs. 


Right  angles  to  Axis  and  Through  Axis. 


91  AND  92.— Distribution   of    Flux   and   E. 
Position  Shown. 
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opposite  direction,  and  when  it  passes  position  4,  the  total  maxi- 
mum flux  of  13  kilowebers  is  in  the  reverse  direction.  The  curve,  Fig. 
90,  commences  at  13  kiloweber  in  the  position  corresponding  to  1, 
Fig.  87,  falls  steadih'  from  IS  to  C,  and,  after  a  short  pause,  frotn  C  to 
D  where  the  coil  lies  midway  between  the  poles,  falls  again  from  D 
to  E,  until  the  flux  is  13  kilowebers  negative,  corresponding  to  the 
position  4.  Continuing  at  Ibis  value  to  /",  it  rises  to  6',  correspond 
ing  to  the  position  5,  and  then  pauses  at  the  zero  line,  in  the  gap 
between  the  poles,  rising  Anally  to/,  corresponding  to  the  original 
position  F\,  at  K. 

108.  The  E.  M.  F.  established  in  any  turn  of  the  coil  is  found  by 
ascertaining,  from  the  speed  of  rotation,  the  rapidity  with  which 
the  flux,  threading  through  the  coil,  changes  in  value.  If,  for  ex- 
ample, the  armature  be  driven  at  a  speed  of  1,500  revolutions  per 
minute,  or  25  revolutions  per  second,  corresponding  to  the  time 
of  0.04  second  per  revolution  the  E.  M.  F.  will  evidently  be  zero  at 
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Figs.  89  and  90.— Diagrams   SHOl^^NG   Connections   of   Coil 
WITH  Commutator  and  Flux  Passing  Through  One  Arma- 
ture Projection  During  a  Complete  Rotation. 

the  positions  represented  by  the  straight  line  AB,  CD,  EF,  GH, 
and  JK  of  Fig.  90,  since  here,  the  rate  of  change  in  the  flux  is 
practically  zero  and  the  B.  M.  F.  will  be  nearly  uniform  during  the 
periods  represented  by  BC,  DE,  FG,  and  ///,  since  the  rate  of 
change  is  nearly  uniform  in  one  direction  or  the  other  during  those 
periods.  As  shown  in  Fig.  93,  the  E.  M.  F.  in  the  single  turn  on 
the  projection  commencing  at  the  position  1,  is  zero,  from  o  to  b, 
from  b  through  /)  to  c,  the  flux  diminishing  at  the  rate  of  13,000 
webers  in  0.00433  second,  and,  therefore,  at  the  rate  of  3,000,000 
webers  (3  megawebers  |  per  second,  and  since  100  megawebers  per 
second  correspond  to  an  E.  M.  F.  of  one  volt,  the  E.  M.  F.  in  a  sin- 
gle turu  being— 0.03  volt.  Assuming  10  turns  of  wire  on  each  armature 
projection,  the  total  E.  M.  F.  --vill  be  —0.3  volt  at  this  period,  and 
the  ordinate  bb  represents  —0.3  volt  in  Fig.  93.     At  cd,  correspond- 


in  them,  being  connected  with  the  external  circuit  through  the 
brushes  iu  two  parallel  series,  of  3  series-connected  coils.  Each 
coil  is,  therefore,  acting  in  its  circuit  for  one  half  of  a  revolution 
before  it  is  transferred  to  the  opposite  side,  and  while  Fig.  93  rep- 
resents the  E.  M.  F.  generated  in  any  half  revolution  of  one  coil, 
we  have  to  consider  the  E.  M.  F.  's  coincidently  being  generated  in 
its  next  neighbor  on  either  side.  This  is  shown  in  Fig.  94,  where 
the  E.  M.  F.  of    all  three  coils  is  developed  independently  on    par- 


Figs.  93,  94  and  95. 
allel  lines  one  above  the  other,  each  E.  M.  F.  being  a  repetition  of 
that  in  Fig.  94,  but  displaced  the  1-6  of  a  complete  revolution.  Fig. 
95  represents  the  effect  of  combining  or  summing  these  three  sep- 
arately generated  E.  M.  F.  's  in  the  same  circuit  and  it  will  be  seen 
that  the  E.  M    F.  pulsates  between  0.2  and  ff.6  volt. 

110.  If  the  resistance  of  the  wire  on  each  coil  be  r  ohms,  then  the 
resistance  of  the  three  coils  on  each  side  of  the  armature  will  be  3  r, 
and  the  resistance  of  these  two  sides  in  parallel  will  be  generally 
1.5  ;-,  so  that,  neglecting  the  resistance  of  the  brushes  and  brush 
contacts,  the  resistance  of  the  armature  will  be  1.5  rohms. 

The  current  strength  which  should  be  maintained  by  the  gener- 
ator,   when    on   short   circuit,    w6nld,    therefore,  be  ;><nr><>roc 

1.5  r  amperes. 

but    in     reality,  the  current  will     not    reach    this    amount,  owing, 
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among  other  Ihiiigs,  to  the  effect  of  .self-iiuluctioii    in  the  armature, 
which,  under  \om\,  tends  to  check  the  pul.sations.  and  consetiuenlly 
renders  them  more  uniform,  thus  reducing  the  mean  K.  M.  1''. 
(To  be  continued). 
I,al)oratorv  of  Houston  &  Kennelly,  Philadelphia,  Pa. 


Practical  Notes  on  Dynamo  Calculation— XXII. 

BY  A1,KKED  K.    WIENER. 

P.VKT  III.-  DIMKNSIONINC  OV  FIELD  MAtiNHT   I'KAMK. 

1    Gi;m;kai.  Cdnstkuction  Kui.i;s. 
.//.  Forms  of  Field  DIagnels. 

With  reference  to  the  type   of    the  field  mag  net  frame  modern 


foUows  : 

//.  —A/iillifohir  A/a</iiiu-s. 
1.  Kadial  Multipolar  Type. 
I.  Radial  outerpole  type  (fig._ 


dynamos  may  be  classified  a 
I.— Bipolar  Machines. 

1.  Single  Horseshoe  Type. 
a.  Upright   single  horseshoe 

type  (fig.  67). 

h.  Inverted  single  horsc- 
.sliDC  type  (fig.  68). 

(-.  Horizontal  single  horse- 
shoe type  (fig.  69). 

(/.  Vertical  single  horseshoe 
type  (fig.  70). 

2.  Single  Magnet  Type. 
<;.  Horizontal  single  magnet 

type  (figs.  71  and  72). 
Ik  Vertical     single      magnet 

type  (fig.  73). 
(.   Single   magnet   ring   tyi)c 

(fig.  74). 

3.  Double  Magnet  Type. 
a.  Horizontal    double    mag- 
net type  ( figs.  75  and  77). 

/).  Vertical    double     magnet 

type  (figs.  76  and  79). 
<     Inclined    double     magnet 

type  (fig.  78) 
il.  Double  magnet  ring  type 

(fig.  «0). 

4.  Double  Horseshoe  Type. 
a.  Horizontal  double  horse- 
shoe type  (  fig.  81 ). 

/).  Vertical  double  horseshoe 
type  ( fig.  82). 

5.  Iron  Clad  Type. 
a.  Horizontal  iron  clad  type 

(figs.  83  and  84). 
/'.  Vertical  iron  clad  type. 
Single     magnet     vertical 

iron  clad   type    (figs.  85 

and  86). 
Double     magnet     vertical 

iron  clad  type  (fig.  87). 

a.    mpolar  types. 

The  simplest  form  of  field  magnet  frame  is  that  resembling 
the  shape  of  a  horseshoe.  Such  a  horseshoe-shaped  frame  may 
be  composed  of  two  magnet-cores  joined  by  a  yoke,  or  may  be 
formed  of  but  one  electro-magnet  provided  with  suitably  shaped 
polepieces.  The  former  is  called  the  single  horseshoe  type,  the 
latter  the  single  iiiagnel  type. 

A  single  horseshoe  frame  may  be  placed  in  four  different  posi- 
tions with  reference  to  the  armature,  the  two  cores  either  being 
above  or  below  the  armature,  or  situated  syinmetncatly,  one  on 
each  side,  in  a  horizontal  or  in  a  I'ertical  position. 

'Yhe  itpi  ighl  single  horseshoe  type,  fig.  67,  is  the  realization  of 
the  first-named  arrangement,  having  the  cores  above  the  arma- 
ture, and  is  therefore  often  called  the  "o'eerlype."  This  form  is 
now  used  in  the  Rdison  dynamo,  built  by  the  General  Electric 
Co.,  Schenectady,  N.  Y.,  in  the  motors  of  the  C.  and  C.  Electric 
Co.,  New  York,  and  is  further  employed  by  the  E.  G.  Bernard 
Company,  Troy,  N.Y. ;  by  the  Detroit  p;iectrical  Works,  Detroit. 
Mich.  ("  King  "  dynamo);  the  Commercial  Electric  Co.  (A.  D. 
Adams),  Indianapolis.  Ind.;  the  Novelty  Electric  Co.,  Phila- 
delphia,   Pa.;    the    Electron    Manufacturing    Co.    (."Perret"), 


88). 

b.  Kadial  innerpole  type  (fig. 
89). 

2.  Tangential  Multipolar  Type. 

a.  Tangential  outerpole  type 

(fig.  yo). 
/).  Tangential  innerpole  type 
(fig.  91). 

3.  A.\ial  Multipolar  Type   (fig. 

92). 

4.  Radi-tangent  Multipolar  Type 

(fig.  93). 

5.  Single    Magnet    Multipolar 

Type. 
a.  A.xial  polo  single  magnet 
M.  P.  type  (fig.  94). 

b.  Outer-innerpole       magnet 

M.  P.  type  (fig.  95). 

6.  Double    Magnet    Multipolar 

Type  (fig.  96). 
T.  Multipolar  Iron    Clad     Type 
(fig.  97). 
Horizontal    four-polar   iron 
clad    type    (figs.     98     and 
100). 

8.  Multiple     Horseshoe      Type 

(figs.  101  and  102). 

9.  Ouadruple  Magnet  Typo  (fig. 

103). 

10.  Four-polar   Double  Magnet 

Type  (fig.  104). 


Spring^field,  Mass.;  by  Siemens  Hros.,  London,  Eng.;  Mather  \- 
Piatt  (Hopkinson),  Manchester,  Kng.;  the  India-rubber,  Gutta- 
percha 6i  Telegraph  Works  Co.,  Silvertown,  Eng^.;  and  by 
Clarke,  Muirhead  &  Co.,  London. 

The  inverted  horseshoe  type,  fig.  OS,  having  the  cores  below 
the  armature,  is  also  called  the  "  nnder-lype."  Of  this  form 
are  the  General  Electric  Co.'s  "  Thom.son-Houston  Motors," 
the  standard  motors  of  the  Crocker-Wheeler  Electric  Co., 
Ampere,  N.  J.;  further,  machines  of  the  Keystone  Electric 
Co.,  Erie,  Pa.;  the  Belknap  Motor  Co.,  Portland,  Me.;  the 
Holtzer-Cabot  Electric  Co.,  Boston,  Mass.;  the  Card  Electric 
Motor  and  Dynamo  Co.,  Cincinnati,  O.;  the  La  Roche  Electrical 
Works,  Philadelphia,  Pa.;  the  Excelsior  Electric  Co.,  New 
York  ;  the  Zucker  &  Levett  Chemical  Co.,  New  York  (American 
"Giant"  Dynamo );  the  Knapp  Electric  and  Novelty  Co.,  New 
York;  the  Aurora  Electric  Co.,  Philadelphia,  Pa.:  the  JJetroit 
Motor  Co.,  Detroit,  Mich.;  the  National  Electric  Manufactur- 
ing Co.,  Eau  Claire,  Wis.;  Patterson  &  Cooper  (Esson),  Lon- 
don; Johnson  &  Phillips  (Kapp),  London;  Siemens  &  Halskc, 
Berlin,  Germany;  and  Ganz  &  Co.,  Budapest,  Austria. 

Machines  of  the  horizontal  single  horseshoe  type,  fig.  69,  in 
which  the  centre  lines  of  the  two  magnet-cores  and  the  axis  of 
the  armature  lie  in  the  same  horizontal  plane,  are  built  by  the 
Jeniiey  Electric   Co.,  New    Bedford,  Mass.  ("Star"  Dynamo),  by 
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the  Great  Western  Manufacturing  Co.  (Bain),  Chicago,  111., 
and  by  O.  L.  Kummer  &  Co.,  Dresden,  Germany. 

The  irrlieal  single  horseshoe  type,  fig.  70,  finally,  having  the 
axes  of  magnet-cores  and  armature  in  one  vertical  plane,  is 
employed  by  the  Excelsior  Electric  Co.  (Hochhausen),  New 
York,  and  by  the  Donaldson-Macrae  Electric  Co.,  Baltimore, 
Md. 

Single  core  horseshoe  frames  may  be  designed  by  placing  the 
magnet  either  in  a  horizontal  or  in  a  vertical  position,  or  by 
joining  two  polepieces  of  suitable  shape  by  a  magnet  of  circu- 
lar form.  The  types  thus  obtained  are  the  horizontal  single  mag- 
net type,  the  vertical  single  magnet  type,  and  the  single  m(ii;nel 
ring  type. 

In  the  horizontal  single  magnet  type,  figs.  71  and  72  respectively, 
the  armature  may  either  be  situated  above  or  below  the  core. 
Machines  of  the  former  type  (fig.  71)  are  built  by  the  Jenney 
Electric  Motor  Co.,  Indianapolis,  Ind.;  the  Porter  Standard 
Motor  Co.,  New  York;  the  Fort  Wayne  Electric  Co.,  Fort 
Wayne,  Ind.;  the  United  States  Electr.  Co.,  New  York;  the 
Holtzer-Cabot  Electr.  Co.,  Boston;  the  Card    Electric  Motor  and 
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Ilynanu)  Co.,  C'iiiciiiiuiti,  O.;  the  Simpson  KU'Ctr.  Mfff.  Co., 
the  CliiciijTO  Electric  Motor  Co.,  Chicano;  the  lUTiisteiii  Klec- 
trie  Co.,  Itoston;  ami  by  the  I'remier  Klectrie  Co.,  llrooklyn. 
The  latter  type,  tijr.  72,  i.s  einployetl  hy  the  Electron  Mfjf.  Co., 
Springfield,  Mass.;  ami  by  the  Riker  Electric  Motor  Co., 
Brooklyn. 

The  ziilicii!  siiiiilr  ii/a^nc/  type,  fig.  7.i,  i.s  useil  by  the  "I).  iS:  D." 
Electr.  Mfg.  Co.,  Miiineapoli.s,  Minn.;  the  Packard  Electr. 
Co.,  Warren,  O.;  the  Boston  Fan  Motor  Co.,  Boston  ;  the  El- 
bridge  Electr.  Mfg.  Co.,  Elbridge,  N.  Y.;  the  Woodside  Electr. 
Work.s  (  Rankin-Kennedy  )  tilasgow,  Scotland  ;  by  tireenwood 
.V  Batley,  Leeds,  England  ;  and  by  Goolden  &  Trotter  (Atkin- 
son), England. 

Kig.  74  shows  the  sini;lt'  iiiagnel  ring  type,  which  is  employed 
by  the  Mather  Electric  Co.,  Manchester,  Conn. 

Two  magnets,  instead  of  forming  the  limbs  of  a  horseshoe, 
can  also  be  set  in  line  with  each  other,  one  on  each  side  of  the 
armatnre,  or  may  be  arranged  so  as  to  be  symmetrical  to  the 
armature,  but  with  like  poles  pointing  to  the  same  direction,  in- 
stead of  forming  a  single  magnetic  circuit  with  salic'iil  poles; 
the  form  will  then  constitute  a  double  circuit  with  roiiscgiii'ut 
poles  in  the  yokes  joining  the  respective  ends  of  the  uiagnet 
cores.  In  both  of  these  cases  the  cores  may  be  put  in  a  hori- 
zontal or  vertical  position,  and  in  consequence  we  obtain  two 
liorizoiilal  double  magnet  types,  figs.  75  and  77,  and  two  vertical 
double  uiagnet  types,  figs.  76  and  79. 

The  salient  pole  horizontal  double  magnet  type,  fig.  75,  is  em- 
ployed by  Naglo  Bros.,  Berlin,  and  by  Fein  &  Co.,  Stuttgart, 
tJermany;  and  the  salient  pole  vertical  double  magnet  type,  fig.  76, 
by  the  Edison  Manufacturing  Co.,  New  York. 

The  consequent  pole  horizontal  double  magnet  type,  fig.  77,  is  used 
n  the  Feldkarap  Motor,  built  by  the  Electrical  Press  Co.,  New- 
ark, N.  J.,  and  in  the  Fan  motor  of  the  De  Mott  Motor  and 
Battery  Co.;  and  the  consequent  pole  vertical  double  magnet  type, 
fig.  79,  by  the  Columbia  Electric  Co.,  Worcester,  Mass.;  the 
Keystone  Electric  Co.,  Erie,  Pa.;  the  Akron  Elec.  Mfg.  Co., 
Akron,  0.:the  Mather  Elec.  Co.,  Manchester,  Conn.;  the  Duplex 
Elec.  Co.,  Corry,  Pa.:  the  General  Elec.  Traction  Co.  (Snell), 
England:  Mither  &  Piatt  (Hopkinson),  Manchester,  England  ; 
Iinmish  &  Co.,  England;  Oerlikon  Works  (Brown),  Zurich, 
Switzerland  ;  and  Helios  Co.,  Cologne. 

If  in  the  latter  form  magnets  are  made  of  circular  shape,  the  • 
double  magnet  ring  type,  fig.  80,  is  obtained,  which  is  built  by  the 
"C.  &  C."  Electric  Co.,  New  York,  and    which  has  been  used  in 
the  Griscom  Motor  of  the  Electro-dynamic  Co.,  Philadelphia. 

The  inclined  double-magnet  type,  illustrated  in  fig.  78,  forms  the 
connecting  link  between  the  double  magnet  and  the  single 
horseshoe  types;  it  is  employed  by  the  Baxter  Electrical  Mfg. 
Co.,  Baltimore,  Md.:  by  Fein  &  Co.,  Stuttgart;  and  by 
Schorer,  in  Darmstadt. 

(To  be  continued. ) 


The  National  School  pf  Electricity. 


In  accordance  with  the  policy  of  The  Klectricvi.  World  to  pre- 
sent in  its  columns  all  sides  of  a  question  of  public  interest,  we  print 
below  the  result  of  inquiries  among  those  connected  with  the  Na- 
tional School  of  Electricity,  concerning  recent  criticisms  directed 
at  the  management  of  tliHt  enterpise: 

Prok.  J.  P.  Barrett,  President  of  the  School:— "If  you  will 
stop  and  consider  a  moment,  you  will  see  that  the  conduct  of  the 
school  has  been  in  strict  accordance  with  all  our  promises  and  au- 
thorized representations.  In  the  first  place,  we  have  never  claimed 
to  be  a  philanthropic  enterprise,  pure  and  simple.  We  are  philan- 
thropic to  the  e.xtent  of  giving  our  students  the  benefit  of  caiefully- 
prepared  and  carefully -taught  lessons  at  the  rale  of  thirty-nine 
cents  a  lesson,  and  this  figure  represents  practically  the  actual  cost. 
.\s  to  the  character  of  the  lessons,  if  the  leaves  themselves  are  not 
ample,  you  can  determine  by  writing  the  different  members  of  the 
I'aculty  just  how  they  are  prepared  and  revised.  No  member  of 
the  Faculty  joined  the  school  on  our  uiisrepesentation.  We  told 
each  member  what  we  intended  to  do,  nothing  less,  nothing  more, 
and  if  some  of  them  have  seen  fit  to  express  dissatisfaction,  they 
have  done  it  without  any  justification  in  fact.  So  far  as  the  conduct 
of  the  school  is  concerned,  we  have  redeemed  every  pledge,  and  will 
go  straight  forward.  It  is  true  that  some  members  of  the  Faculty 
joined  sinrply  as  honorary  members,  and  still  remain  so.  Others 
joined  with  the  understanding  that  they  would  have  practical  detail 
work  to  do  in  perfecting  the  educational  features  of  the  establish- 
ment Up  to  date  they  have  lived  up  to  their  conception  of  what 
was  necessary  in  the  preparation  of  lessons,  and  express  themselves 


as  ple:iseil  with  the  results  .tttained.  The  school  is  nourishing  la- 
yond  our  best  liopcs.  We  now  have  fifty-three  clas.ses  with  an  av- 
erage metnbership  of  Ihirlyone,  and  new  ones  are  being  started 
right  along.  And  that  reminds  mc  that  the  best  proof  of  our  success 
is  that  the  majority  uf  our  classes  have  been  established  by  students 
who  have  actually  taken  lessons.  So  you  see  the  people  think  wt 
are  all  right.  But  if  you  want  proof,  and  I  suppose  you  do,  just  in- 
vestigate for  yourself.  Ask  the  "active"  members  of  the  Faculty, 
ask  the  students  or  their  instructors.  Perhaps  their  opinions  will  be 
worth  reading.  " 

Prop.  D.  C.  Jackson,  of  the  University  of  Wisconsin:  -"Before  my 
name  was  placed  on  the  list  of  the  I'acuity  of  the  school,  the  objects 
of  the  school,  and  the  duties  of  the  Faculty,  were  thoroughly  ex- 
plained to  me.  The  objects  seemed  to  be  praiseworthy  and  honor- 
able, and  as  far  as  I  know  they  have  been  properly  carried  out  ac- 
cording to  the  original  plan.  It  was  the  intention,  as  explained  to 
me,  to  have  members  of  the  Faculty  write  lessons  \n  the  various 
courses  of  the  school,  and  the  proof-sheets  of  these  lessons  were  pro- 
posed to  be  sent  to  each  member  of  the  Faculty  for  liis  revision  and 
correction.  This  plan  has  been  carried  out,  and  has  apparently 
proved  satisfactory.  A  number  of  proof-sheets  of  lessons  written 
by  others  have  been  sent  to  me  for  examination  and  revision,  and 
I  have  received  corrected  proof-sheets  from  other  members  of  the 
Faculty  covering  the  various  lessons  written  by  me.  The  lessons 
may  therefore  be  accepted  as  having  been  examined  and  revised  by 
at  least  a  considerable  number  of  the  Faculty.  It  was  never  pro- 
posed to  me  that  the  members  of  the  Faculty  should  do  any  actual 
instruction,  and  no  case  has  been  brought  to  my  attention  where 
such  a  suggestion  was  made  by  the  managers  of  the  school.  It  is 
absurd  to  expect  that  men  tied  down  by  university  and  business 
duties  should  be  able  to  travel  about  the  country  to  teach  the  classes, 
however  much  support  they  are  otherwise  willing  to  give  to  the 
chool.  As  I  have  understood  the  matter,  it  has  always  been  the 
intention  to  have  a  local  instructor  for  e.ich  class,  and  this  arrange- 
ment has  be  carried  out.  Several  classes  have  been  organized  at 
points  where  members  of  the  Faculty  reside,  and  these  members 
have  usually  participated  in  the  organization  and  sometimes  in  the 
teaching  of  the  classes  of  their  own  volition,  fhe  methods  outlined 
for  the  school  are  ideal  ones  for  giving  instruction  to  the  large  num- 
ber of  people  who  hunger  for  knowledge,  a;;d  who  especially  desire 
some  knowledge  regarding  electricity  and  the  way  in  which  it  is  used. 
That  people  who  wish  to  learn  for  the  sake  of  learning  are  very 
numerous  is  shown  by  the  remarkable  success  of  Chautauqua  "liter- 
ary circles,"  which  have  proved  a  source  of  literary  information 
and  pleasure  to  many  thousands  of  people.  For  such  jjcople  the 
classes  of  the  National  School  of  Electricity  are  "electric  circles,  " 
led  by  instructors  who  are  chosen  because  of  special  knowledge  and 
aptitude.  The  methods  outlined  also  seem  to  me  to  be  very  good 
for  the  purpose  of  giving  professional  men  or  electrical  artisans 
either  a  general  or  a  special  knowledge  of  the  electrical  industries. 
For  instance,  the  course  in  electro-therapeutics,  which  the  man- 
agers of  the  school  have  proposed  to  carry  on  under  the  general  di- 
rection of  Dr.  Herdman,  fills  a  place  where  a  decided  want  is  felt. 
The  course  which  is  intended  to  give  instruction  in  the  best  methods 
of  handling  electric  railway  apparatus,  should  also  be  of  much  ser- 
vice to  the  motornien,  linemen  and  repairmen  of  electric  railways, 
especially  if  such  classes  are  led  by  a  instructor  who  has  knowledge 
of  the  requiiements  of  electric  railway  operation.  Proper  electrical 
and  mechanical  instruction  of  the  electric  railway  employees  should 
be  as  advantageous  to  the  railway  companies  as  to  the  employees, 
and  I  understand  tlie  course  has  beeu  planned  with  the  assistance  of 
the  superintendents  or  electricians  of  two  or  more  large  roads.  As  I 
am  located  a  hundred  or  more  miles  from  points  where  classes  are 
aikely  to  be  demanded,  I  have  seen  comparatively  little  of  the  class 
work,  but  the  activity  of  Professors  Carhart,  Shepardsou  and 
Thomas,  who  are  near  to  class  centres,  gives  me  confidence  that  the 
methods  are  working  out  all  right.  There  are  others  besides  my- 
self, who  support  the  school,  who  would  have  nothing  to  do  with 
the  plan,  did  they  not  believe  it  to  be  useful." 

Prof.  Gko.  D.  Shep.^RDSON,  of  the  University  of  Minnesota:— 
"I  am  preparing  the  weekly  lessons  for  the  special  course  for  street 
railwaj'  employees,  being  engaged  at  present  with  the  preparation  of 
Lesson  XXII f.  Proofs  of  these  lessons  are  sent  to  other  members 
of  the  honorary  Faculty  and  each  week  I  receive  copies  returned 
with  suggestions  and  criticisms  by  various  professors.  The  lessons 
are  revised  in  accordance  with  these  suggestions  and  are  then  re- 
turned to  Chicago,  where  permanent  plates  are  made  for  printing  the 
copies  which  are  sent  out  to  the  classes.  Each  week  I  also  receive 
copies  of  the  les.sons  for  the  general  course,  prepared  by  Prof. 
Jackson,  upon   which   I  am  invited   to  make  criticisms.     Regarding 
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the  work  of  the  school,  I  have  assistcil  in  the  organization  of  classes 
ill  Minneapolis,  St.  Paul  and  Cincinnati.  At  each  of  the  meetings 
for  organization  of  classes  in  these  cities  the  methods  and  purposes 
of  the  school  were  fairly  presented.  At  each  meeting  1  attended,  it 
was  distinctly  emphasized  that  the  school  did  not  claim  or  e.\pect  to 
produce  trained  electricians,  but  that  it  did  intend  to  give  the  stu- 
dents a  thorough  grounding  in  the  elements  of  the  subject  and  open 
Ihe  way  for  them  to  grow  into  a  better  knowledge.  In  no  case 
were  the  people  led  to  believe  they  could  become  famous  inventors 
or  engineers  because  of  the  knowledge  imparted  by  the  lessons. 
Such  statements  may  have  been  made  in  some  places  by  enthusiastic 
local  speakers,  but  1  do  not  believe  they  have  been  made  by  parties 
officially  connected  with  the  school.  As  to  the  work  done  by  the 
classes,  I  hear  from  the  classes  in  Minneapolis  and  St.  Paul  that  the 
students  are  extremely  well  pleased  and  more  than  satisfied.  I  have 
learned  directly  from  the  employers  of  .some  of  these  men  that  as 
one  result  of  their  study  they  do  much  better  work  in  the  shop  and 
some  have  become  efficient  workmen  who  have  been  in  imminent 
danger  of  discharge  for  incompetency. 

Prof.  Henrv  S.  C.a.khart,  of  the  University  of  Michigan:— "I 
see  no  reason  to  withdraw  my  confidence  from  the  managers  of  the 
National  School  of  Electricity.  Very  likely  they  have  made  some 
mistakes  and  their  plans  need  some  revision  after  the  experience 
thus  far  obtained.  But  there  is  every  reason  to  believe  that  they 
intend  and  are  prepared  to  give  the  best  possible  satisfaction  to  all 
those  who  have  joined  the  classes  in  different  parts  of  the  country. 
The  object  and  purposes  of  the  school  are  good.  It  is  not  ex- 
pected that  one  or  two  courses  of  lessons  can  make  electrical  engi- 
neers of  young  men  who  have  not  the  necessary  technical  training, 
but  a  good  foundation  of  practical  principles  can  be  taught  which 
will  be  of  great  service.  The  classes  in  electro-therapeutics  promise 
the  best  results.  Respecting  my  own  share  of  the  work,  I  have  read 
the  proof  of  all  the  lessons  up  to  date  and  have  made  many  sugges- 
tions. I  have  also  interested  myself  in  procuring  suitable  teachers  for 
classes  in  Detroit,  Toledo  and  Philadelphia,  and  the  men  whom  I 
have  nominated  have  all  been  appointed.  Many  are  thoroughly 
competent  to  give  instruction,  not  only  in  theory,  but  in  the  practical 
applications  of  electricity.  Two  of  them  have  had  wide  experience 
in  electrical  engineering  and  electrical  design.  The  school  is  handi- 
capped with  all  the  difficulties  besetting  a  new  enterprise,  but  there 
is  no  foundation,  so  far  as  I  can  see,  for  the  attacks  made  upon  it 
in  certain  quarters." 

Prof.  W.  J.  Herdman,  of  the  University  of  Michigan:  "I 
have  been  convinced  from  the  time  the  plan  of  this  school  was  first 
promulgated  that,  if  it  was  properly  managed,  it  would  occupy  a 
very  wide  field  of  usefulness.  I  was  confident  that  it  could  be  made 
useful,  among  other  ways,  in  meeting  the  needs  of  a  great  many  pro- 
fessional men,  who  would  find  electricity  of  much  service  to  them  in 
their  work  if  they  knew  how  to  use  it  intelligently.  The  great  ob- 
stacle in  the  way  of  a  more  general  use  of  electricity  as  a  curative 
agent  has  been  a  want  of  knowledge  on  the  part  of  physicians,  sur- 
geons and  dentists  of  the  fundamental  principles  of  electric  action. 
Many  of  these  professional  men  have  for  years  recognized  the  ad- 
vantages which  would  accrue  to  them  Irom  this  information,  but  in 
the  midst  of  their  professional  duties  they  could  neither  take  the 
time  to  go  away  from  home  in  search  of  it,  nor  could  they  find  many 
schools  where  the  instruction  was  adapted  to  meet  their  peculiar 
needs.  The  plan  of  the  National  School  is  such  as  to  provide  in  a 
most  satisfactory  manner  for  meeting  the  requirements  in  this  direc- 
tion of  such  professional  men.  Already  there  are  seven  classes  in 
various  parts  of  the  country,  numbering  in  all  about  one  hundred 
and  forty  physicians,  engaged  in  pursuing  the  course  arranged  by 
the  National  School.  This  course  for  physicians  consists  of  (1 ) 
lessons  in  electro-physics,  (2)  lessons  in  the  fundamental  principles 
of  electro-therapeutics,  and  (3)  lectures  demonstrating  the  applica- 
tion of  electricity  to  special  fields  of  practice  in  medicine  and  sui- 
geiy.  The  course  as  outlined  is  quite  comprehensive  and  thorough, 
and,  so  far  as  I  can  learn,  has  given  entire  satisfaction  to  all  who 
are  pursuing  it.  The  great  advantage  to  the  physician  of  this 
method  of  instruction  is,  that  it  furnishes  him  an  opportunity  to  gain 
a  knowledge  of  electricity  that  will  be  helpful  to  him  in  prosecuting 
his  professional  work,  without  any  interruption  in  his  business,  so 
that  he  incurs  neither  loss  of  time  nor  means.  The  eagerness  with 
which  physicians  have  sought  this  opportunity  furnished  by  the  Na- 
tional School  is  sufficient  proof  of  the  demand  there  is  for  it.  As  a 
member  of  the  Faculty,  all  lessons  in  process  of  preparation  are 
sent  to  me  with  the  request  that  they  be  examined  and  criticised 
and  returned  to  the  central  office  for  rearrangement.  I  am 
directly  responsible  for  the  educational  part  of  the  electro- 
therapeutic  work,  so  far  as  the  general  supervision  of  it  is 
concerned.     I  have    seen  nothing    during  my    connection  with   the 


school  that  caused  me  to  doubt  the  honesty  or  efficiency  of  its  man- 
agers. They  are  men  of  character,  accustomed  to  affairs  compn-- 
hensive  in  their  nature,  which  they  have  always  conducted  to  a  suc- 
cessful issue.  I  have  found  them  redeeming  their  promises  in  every 
instance,  and  have  yet  to  hear  a  complaint  from  any  one  connected 
with  the  various  branches  they  have  organized  to  the  effect  that 
they  have  not  complied  with  the  terms  of  their  agreements." 

Prof.  M.  O'Dea,  of  the  University  of  Notre  Dame:  "To  in- 
dorse the  published  instruction  matter  of  the  school  is  somewhat 
similar  to  endorsing  the  maxims  of  Euclid.  The  ks.sons  consist  of 
standard  electrical  physics,  similar  and  equal  to  those  found  in  the 
latest  text  books.  To  this  are  added  simple  and  precise  details  of  ap- 
plications and  operations,  .with  shop  terms  and  examples  of  the  best 
shop  practice.  Keeping  in  mind  the  class  of  .students  for  whom 
they  are  prepared,  the  lessons  are  undoubtedly  superior  to  any  text 
book  that  has  yet  been  published.  This,  I  think,  will  be  mo.st 
readily  acknowledged  by  those  who,  like  myself,  twelve  or  fifteen 
years  ago,  were  earnestly  searching  for  similar  matter  in  the  text 
books  and  in  the  first  numbers  of  The  Operator  and  Rlectricai, 
World.  I  have  had  correspondence  and  interviews  with  various 
people  who  are  using  the  lessons  and  all  expressed  satisfaction  and 
praise.  "  Another  member  of  the  honorary  Faculty  states  that  he  is 
not  well  enough  posted  in  regard  to  the  worth  of  the  school  or  its 
methods  to  say  anything,  and  that  he  has  requested  to  have  his 
name  withdrawn,  though,  he  adds,  he  does  not  care  to  advertise  the 
fact  of  his  withdrawal. 

A  list  of  the  school's  instructors  furnished  to  us  is  printed  helow. 
These  gentlemen  arc  stated  to  be,  in  nearly  every  case,  graduates  of 
some  technical  institution,  but  in  the  hurry  of  preparing  the  list  it 
was  impossible  to  ascertain  the  name  of  the  Alma  Mater  in  every  case : 

Chicaco:  H.  G.  Brownell,  Rose  Polytechnic;  Locke  Ether- 
edge,  Cornell  University;  Glen  Wray,  Cornell  University;  C.  E.  Stur- 
tevant.  Institute  of  Technology;  J.  J.  Green,  Ohio  State  University; 
George  Foster.— ST.  Louis:  A.  J.  O'Reilly,  City  Electrician.— 
Joi.iET,  11,1,.:  George  B.  McClelland.— BelvidERE,  Ir,L.  :  J. 
A.  Parkhurst,  Rose  Polytechnic. — Aurora,  Iu,.  :  E.  H.  Rich- 
ardson, Aurora  Electric  Co.— Minneapolis  and  ST.  Paul; 
George  B.  Morse,  Pillsbury  Co.  — ForT  Wayne,  Ind.  ;  A.  L. 
Hadley,  Thomas  Duncan,  Fort  Wayne  Electrical  Corporation. — 
Rlkh.\rT,  Ind.:  H.  G.  Brownell,  Rose  Polytechnic. — Toledo, 
Ohio:  H.  P.  Doge. —Detroit,  Mich.:  H.  R.  King,  University  of 
Michigan,  Electrical  Engineer.— Columbus,  Ohio:  James  E.  Boyd, 
N.  H.  Brown,  Instructors  in  Ohio  State  University.— Cincinnati, 
Ohio:  Thomas  J.  Creaghead,  Electrical  Engineer;  Prof.  Thomas 
French,  Professor  of  Physics,  Cincinnati  University. — New  York 
and  Stamford,  Conn.:  Max  Osterberg,  Columbia  College.— 
Schenectady,  N.  Y.  :  Alfred  E.  Wiener,  of  the  General  Electric 
Co. ^Boston  and  Fall  River,  Mass.:  John  W.  Sears,  Jr.,  Massa- 
chusetts Electric  Supply  Co.— JERSEY  City,  Newark  and  Pater- 
son,  N.  J.:  Newton  Harrison. — Plainfield,  N.  J.:  A.  J.  Clemens. 
— Wissahickon,  Pa.:  S.  A.  Tatnall,  of  Queen  &  Co.,  Philadelphia, 
Pa. — Philadelphi.\,  Pa.  :  BBmer  G.  Willyoung,  of  Falkenau  En- 
gineering Co. ,  Philadelphia,  Pa. 


Fly=Wheel  Accidents  in  Power  Houses. 

To  the  Editor  of  T/ie  Etcdrical  World: 

Sir— Mr.  M.  P.  Ryder,  in  his  letter  printed  in  The  Electrical 
World  of  December  29,  1894,  is  correct  in  saying  that  the  auto 
matic  cutout,  suggested  by  me  in  your  issue  of  December  8,  should 
be  in  series  with  the  armatures.  This  was  intended,  hut  at  the 
moment  of  writing,  I  overlooked  the  fact  that  while  if  connected  to 
both  terminals  of  the  armature  it  would  be  in  series  when  the 
dynamo  was  generating,  it  would  be  in  parallel  when  running  as  a 
motor.  I  did  not  lose  sight  of  the  fact  that  the  polarity  of  the  dy- 
namo would  not  be  reversed.  Had  I  taken  time  to  read  over  what 
I  had  written,  or  noticed  that  it  had  been  published,  I  should  have 
noticed    and  corrected    the  mistake  myself. 

Somerville,  N.  J.  A.  H.  Burnett. 


Static  Electricity  and  Printing. 

To  the  Editor  of  The  Electrical  World: 

Sir: — I  seek  information  on  a  subject  which  I  feel  sure  interests 
many  readers  of  your  most  valuable  paper,  viz.  :  the  presence  of 
static  electricity  in  paper  during  the  process  of  printing  on  cylinder 
presses,  and  a  means  of  getting  rid  of  the  same.  I  trust  that  your- 
self or  some  of  your  readers  can  suggest  a  way  of  partially  elimin- 
ating, at  least,  that  which  is  the  cause  of  so  much  annoj-ance  and 
loss  to  printers. 
New  York,  N.  Y.  S.  Wallace. 
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AW<-.— The  a)jjecl  ol  this  deparlnitnt  is  lo  Rive  a  iligesl  of  the  principal  lecli- 
iiical  articles  on  electrical  subjects  appearing  in  American  and  foreign  period- 
icals. The  abstracts  will  contain. briefly. the  nature  of  the  article,  its  object,  and 
the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  admit. 
Abstracts  made  by  the  authors,  editors  or  publishers  are  solicited  and  should 
be  sent  lo  the  Philadelphia  office  of  Thb  Elicctrical  World.  927  Chestnut 
street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear  ;  Ihey  should  not  be  longer 
than  the  importance  cf  the  subject  ivarrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  theiu. 
Such  abstracts  may  be  sent  in  the  English.  French  or  German  languages.  It 
will  be  lo  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals. 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the 
compiler  a  copy,  specially  marked,  in  which  any  important  electrical  article 
appears. 

DYNAMOS.  MOTORS  AND  TRANSFORMERS. 

Influence  of  Current  0<r2d'i.— Referring  to  the  leccnt  paper  of  Dr. 
Duncan,  read  at  the  May  meeting  of  the  American  Institute  of  Electrical 
Engineers,  Mi.  Kolben,  of  Oerlikon,  in  a  brief  paper  discusses  the  subject 
of  the  influence  of  the  form  of  the  curve  of  the  alternators  on  the  run 
ningof  motors,  his  paper  being  published  in  the  "Elek.  Zeit.,"  Dec.  20. 
He  gives  the  conclusions  arrived  at  from  observations  with  several  hun- 
dred alternating  current  motors.  A  correctly  constructed  single  or  mul- 
tiphase motor,  he  claims,  is  entirely  independent  of  the  construction 
of  the  generator  and  of  its  current  form,  that  the  motor  will  always  run 
well  and  that  any  differences  in  the  current  consumption  at  starting,  at 
no  load  and  at  full  load,  as  also  the  watt  consumption  and  the  power 
factoi,  are  practically  negligible  ;  he  gives  the  results  in  tabulated  form  for 
a  motor  run  with  two  different  alternators,  the  results  showing  that  the 
curve  form  has  practically  no  iufluence  on  the  tunning  of  the  motor.  A 
matter  of  much  greater  importance,  however,  is  the  influence  of  the 
motor  on  the  curve  form  of  the  generator;  for  high  voltages,  curves  with 
points  whose  maximum  values  are  double  the  mean  should  be  avoided; 
in  certain  cases  a  generator  having  a  very  good  curve  may  have  it 
changed  to  a  veiy  dangerous  one  by  the  motor;  several  curves  of  this 
kind  are  shown  for  a  300  hp,  three  phase  generator  loaded  with  a  200 
hp  non-synchronous  motor  which  drove  a  factory  together  with  a  well 
regulated  steam  engine,  the  generator  being  driven  by  a  turbine  (the 
curve  is  very  jagged  and  has  the  character  of  numerous  saw  teeth) ;  be- 
sides the  resulting  increased  iron  losses  in  the  generator,  transformer 
and  motor,  the  maximum  voltage  is  very  high,  being  in  this  case  13,000 
volts,  the  self  induction  of  the  line,  and  the  impedance  factor  will  be 
appieciably  increased,  and  the  charging  current  of  the  line  will  become 
greater,  causing  an  increase  in  the  line  loss. 

Dynamo  Without  Iron.— A  paper  by  Prof.  Pietzker  is  published  at 
considerable  length  in  the  "Elek.  Zeit.,"  Dec.  20.  He  discusses  the- 
oietically  the  construction  of  a  dynamo  without  iron,  consisting  of  two 
ai matures, 'one  revolving  inside  of  the  other.  The  system  is  the  same 
as  that  described  in  the  Digest.  Aug.  11.  He  concludes  that  the  weight 
would  thereby  be  reduced  to  \i  or  even  \  of  that  of  a  dynamo  with  iion; 
the  volume  and  the  cost  would  also  be  reduced  and  the  machine  would  not 
have  the  objections  which  in  the  present  foims  are  caused  by  the  mag- 
netization of  the  armatures;  one  objection  is  that  the  external  resistance 
cannot  be  increased  beyond  a  certain  value  as  the  machine  would  then 
die  out.  (The  machine  has  not  been  constructed  and  the  article  appears 
to  be  of  no  piactical  interest.) 

Starting  Motors. — In  a  communication  to  the  "Elek.  Zeit.,"  Dec.  20, 
Ml.  Egger  desciibes  a  system  of  especial  use  for  smaller  motors.  When 
at  rest  the  magnets  are  short  circuited  by  the  starting  resistance  and 
the  armature,  and  therefore  when  stopped  there  is  no  spark  due  to  the 
field  magnet  circuit;  at  starting  theie  is  no  resistance  in  the  field  cir- 
cuit, but  it  IS  all  in  the  armature  circuit,  under  which  conditions  the 
mojpr  will  run  at  the  lowest  speed ;  for  full  speed  the  total  resistance  is 
in  the  field  and  none  at  all  in  the  armature  circuit.  He  discusses  also 
the  objections  laised  by  Mr.  Manges  to  his  proposed  system  described 
in    the  Digest.  Sept.   15. 

Transformer  Chambers. — A  report  of  another  conference  of  the  Board 
of  Trade  is  published  in  the  Lond.  "Elec,"  "Elec.  Rev."  and  "Elec. 
Eng.,"  Dec.  21;  it  is  also  discussed  editorially  in  the  former. 

LIGHTS  AND  LIGHTING. 
Projectors.— yhe  second  part  of  the  long  serial    by  Messrs.  Tchikoleff, 
Klasson  &  Tutin,  is  begun  in  "L'Eclairage    Elec,"    Dec.    8.     They  at- 


tack very  severely  the  recent  publication  of  Mr.  lilondcl,  stating  that  his 
results  are  absurd  and  contrary  lo  what  really  exists,  etc.  ;  to  this  Mr. 
Blondcl  replies  briefly  in  a  footnote  stating  that  they  do  not  appear  to 
have  given  his  publication  sufficient  attention  not  that  they  have  consid- 
ered the  recent  publications  of  other  authors,  as,  for  instance,  those  of 
Mr.  Nerz ;  he  states  that  the  experimental  data  agree  with  bis  state- 
ments In  the  piesent  article  the  authors  treat  of  the  visibility  of  objects 
illuminated  by  electric  projectors,  and  the  solution  of  some  practical 
pioblems  concerning  lighting  by  projectors;  they  give  a  large  table  con- 
taining practical  data,  under  various  circumstances,  foi  lighting  and  for 
seeing  objets;  this  data,  if  reliable,  would  probably  be  of  use  to  the 
interested  in  this  subject.  Among  other  things  they  state  that  for 
parabolic  projectors,  with  short  focal  distances,  the  hoiizontal  position 
of  the  caibons  is  indisputably  the  best;  even  f"r  the  Mangin  piojectors 
lecent  measurements  have  shown  that  the  horizontal  position  is  the 
best ;  in  view  of  which  fact  the  French  government  has  recently  ordered 
100  of  them  to  be  fitted  up  in  this  way ;  they  consider  that  the  advan- 
tage of  parabolic  reflectors  over  the  Mangin  mirrors  of  the  same  dimen- 
sions has  been  demonstrated ;  with  projectors  90  cm  in  diameter,  large 
white  buildings  were  visible  at  a  distance  of  9km  by  a  person  sta- 
tioned at  the  projector;  large  vessels  were  visible  at  a  distance  of  6,000 
metres,  especially  when  they  have  sails  or  when  smoke  issues  from  the 
chimneys, but  it  is  diilicult  to  .see  black  vessels  at  a  distance  of  5,000  or  even 
4,000  metres,  while  small  boats  can  be  seen  at  2,000;  but  all  these  figures 
depend  on  the  state  of  the  atmosphere  and  other  conditions;  with  field 
glasses,  persons  can  be  seen  at  a  distance  of  3.200;  all  these  figures 
refer  to  the  most  transpaient  condition  of  the  air  and  apply  almost 
equally  well  to  the  Mangin  and  the  parabolic  reflectors;  with  projectors 
60  cm.  in  diameter,  the  visibility  diminishes  from  10  to  15  per  cent.  The 
article  appeals  to  be  well  worth  the  attention  of  those  interested  and 
does  not  admit  of  being  abstracted. 

Incandescent  Lamp.— The  long  serial  by  Mr.  Bainville,  mentioned 
before  in  these  columns,  is  concluded  in  "L'Elec,"  Dec.  15.  It  v/i\\ 
be  remembeied  that  a  translation  of  this  series  is  being  published  by  the 
Lond;  "Elec.  Rev." 

.Scott  Flashing  /,a;H^.— The  Lond.  "Elec.  Rev.."  Dec.  21,  states  that 
after  a  trial  for  over  two  years  the  Admiralty  has  decided  that  this 
lamp  is  not  suitable  for  naval  service. 

Explosion  oj  an  Incandescent  Lamp. — In  "La  Nature,"  Dec.  22,  Mr. 
Bleunard  states  that  a  workman  recently  held  an  incandescent  lamp  near 
a  belt,  when  suddenly  it  exploded  ;  the  explanation  of  it  is  that  the  lamp 
forms  a  Leyden  jar  and  was  charged  by  the  static  electricity  generated 
by  the  belt,  the  charge  incieasing  to  such  an  extent  that  it  pierced  the 
glass,  after  which  an  explosion  naturally  followed:  the  experiment  can 
readily  be  repeated  with  an  influence  machine. 
POWER  AND  HEAT. 
Transmission  from  Coal  fields. — A  paper  by  Messrs.  Thwaite  &  Swin- 
burne from  the  "Nineteenth  Century.  "  of  December,  is  abstracted  briefly 
in  the  Lond.  "Elec.  Eng.,"  Dec.  21.  The  pioject  is  to  supply  electric 
power  from  central  stations  built  in  the  centre  of  the  coal  fields  and 
transmit  it  to  the  great  indu^tiial  centres,  including  London,  where 
transforming  and  storage  stations  could  be  erected ;  the  electric  energy 
could  be  sold  to  the  different  distributing  companies  at  a  little  over  two 
cents  per  kw  hour  and  to  the  small  factoiy  ownei  for  about  $25  per 
3,000  working  hours  for  one  hp;  in  London  this  costs  at  present  about 
twice  as  much  ;  the  system  enables  valuable  chemical  constituents  to  be 
recovered  from  the  coal,  which  at  present  cannot  be  done  in  the  small 
steam  power  plants;  one  of  these  constituents  is  sulphate  of  ammonia; 
it  is  estimated  that  one  hp  houi  can  be  obtained  foi  5i  pound  of  coal, 
the  average  consumption  at  present  being  5  pounds;  the  loss  in  trans- 
mission from  the  coal  fields  to  London  is  about  33  per  cent.  ;  foi  trans- 
mitting 10,000  hp,  three  bare  conductors  for  the  positive  and  three  for 
the  negative  would  be  used  and  run  on  oil  insulators;  30,000  volts  are  to 
be  used;  the  London  stations  can  then  sell  their  current  from  6  to  8 
cents  per  kw  hour  instead  of  the  present  amount,  which  is  about 
double  this. 

UUlizationof  If^ind  Power.— lir.  Kennedy  in  the  Lond.  "Elec.  Rev.," 
Dec.21,  calls  attention  to  the  diflSculty  inherent  to  the  fact  that  the  wind- 
mill runs  at  very  variable  speeds,  while  the  dynamo  in  charging  a  stor- 
age battery  requires  a  nearly  constant  speed;  he  therefoie  proposes  as 
the  only  solution  to  store  the  wind  itself  in  the   form  of  comptessed  air, 
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ii  sclieiiK;  whicli  lie  lliiuks  is  practicable;  the  wiiidiiiiU  of  the  horizon- 
tal type  would  ciiiiipicss  air  into  steel  reservoirs  up  to  a  pressure  of  10 
jituiospheres;  this  air  would  then  be  used  to  run  an  engine  driving  a 
dynamo,  with  or  without  accuuiulatois;  the  plant  would  cost  consider- 
able, but  the  working  expenses  would  be  low.  Where  an  elevated  reser- 
voir for  water  can  be  readily  formed,  the  windmill  may  be  used  to 
pump  water  into  this  reservoir,  whicli  in  turn  would  drive  a  turbine  and 
dynamo,  but  in  this  case  frost  might  i^iterfeie. 

irindmill  Iiislallatioii. —"VEnctfi^e  Elec,"  Dec.  16,  publishes  an 
illustrated  description  of  a  lighting  installation  in  Paris.  The  description 
contains  but  little  data;  the  windmill  has  10  vanes  and  the  diameter  is 
about  17  feet.  It  will  develop  about  2  hp  with  a  wind  of  S  to  7  metres 
per  second  and  8  to  9  lip  with  a  wind  of  12  to  15  metres  per  second.  The 
illustiatioD  includes  the  windmill  and  the  automatic  electric  cut  out. 
Xiaga'a  Pozver  H'oris.—A  photograph  of  the  interior  and  exterior 
views  of  the  power  bouse  IS  published  in  the  Lond.  "Engineering," 
Dec.  21. 

(>penitiii::  Maihiiii-  Toots  by  K/ect/ici/j'—'^^e  "Eng.  Mag."  for  Jan. 
contains  a  paper  by  Mr.  Richmond  including  a  number  of  illustrations 
of  shops  and  tools.  He- states  that  experiments  on  a  variety  of  tools 
have  shown  that  1  hp  applied  directly  is  sufficient  to  remove  about  40 
pounds  of  cast  iion,  33  pounds  of  wrought  iion,  and  23  pounds  of  steel. 
He  gives  a  table  which  contains  the  total  hp,  and  that  requiied  to  drive 
the  shafting  in  10  large  establishments  in  this  countiy,  from  which  it 
appears  that  the  power  lost  in  the  shafting  varies  from  15  to  60  per  cent., 
the  average  being  3S.6;  but  these  conclusions  are  only  very  general.  He 
discusses  the  driving  of  tools  by  individual  motors;  with  light  travelling 
cranes  running  over  all  the  tools  and  with  diiect  driven  machines  in 
which  the  variations  of  the  cut  can  be  followed  up  with  changes  of 
speed,  more  work  could  De  gotten  out  of  a  machine  tool  "than  had  ever 
been  dreamed  of."  He  admits  that  there  are  many  applications  of  the 
direct  driven  machine  tool  which  fully  justified  the  claims,  but  for  an 
ordinary  machine  shop  he  states  that  "in  the  present  state  of  the  art  it 
can  hardly  be  seriously  claimed  that  such  a  shop  could  be  run  with  a 
less  e.N-penditure  of  motive  power  than  one  fitted  up  with  reasonable  effi- 
cient transmission."  As  the  coupled  motor  must  furnish  the  maximum 
power  required,  one  question  is,  whether  the  safety  fuse  can  be  de- 
pended on  to  the  same  extent  as  the  slipping  of  the  belt,  to  avoid  disas- 
trous results  of  carelessness  or  inattention.  He  gives  as  the  average 
efliciency  of  such  motors  60  to  70  per  cent.,  because  they  are  usually  run 
below  their  rated  capacity;  and  for  the  generate:  85 to  90 per  cent.,  mak- 
ing a  total  of  about  £0  to  70  per  cent.  ;  on  account  of  the  time  required 
to  take  care  ot  the  motors  he  believes  that  in  point  of  economy  the  ad- 
vantage remains  with  shaft  tiansmission  ;  the  fact  that  the  motor  stops 
when  no  work  is  done  he  thinks  is  not  as  important  a  fact  as  is  usually 
believed,  as  the  majority  of  the  tools  in  an  ordinary  shop  run  with 
short  intermissions,  but  for  larger  tools  subject  to  intermittent  use,  and 
distributed  ovei  a  large  area,  the  advantage  may  be  in  favor  of  electric 
transmission;  besides,  there  is  the  advantage  of  a  clear  headway.  He 
describes  such  an  installation  in  the  shop  of  the  De  La  Vergne  refriger- 
ating machine  company,  including  a  full  page  table  giving  the  results  of 
trials  extending  over  five  weeks,  including  the  ti'me  run  by  each  motor, 
the  machine  driven  by  it  and  the  average  hp  as  lecorded  by  a  watt- 
meter; the  aveiage  electric  hp  was  9.63,  while  the  indicated  was  23.98; 
he  suggests  using  a  smaller  plant  :n  connection  with  stoiase  batteries. 
An  equipment  of  direct  coupled  motofs  is  undoubtedly  more  expensive 
than  shaft  transmission.  The  numbei  of  men  employed  per  hp  varies 
very  much  in  ditferent  shops,  the  average  of  10  shops  being  about  3 
men  ;  he  deduces  the  conclusion  that  1  per  cent,  increase  in  the  efficiency 
of  the  tool  would  compensate  a  doubling  up  of  the  total  hp  now  used 
in  these  lOshops,  and  "hence  the  money  value  in  any  possible  difference 
in  the  cost  of  transmission  sinks  into  insignificance  before  only  a  small 
percentage  of  increase  in  the  efficiency  of  the  tool;"  the  principle  prop- 
osition is.  does  direct  diiving  increase  the  efficiency  of  the  tool,  if  so, 
to  what  extent? 

Water  (/V/rWi. —"Industry"  for  January,  in  an  article  on  Constructive 
Engineering  on  the  Pacific  Coast,  describes  and  illustrates  a  Pelton  water 
wheel  in  connection  with  dynamos. 

Mini;  Hoist.— A.  mine  hoist  of  125-hp  constructed  by  the  General 
Electric  Co.,  is  illustrated  and  briefly  described  in  "Industry"  for  Jan- 
uary. 

Sitectioii  of  Motive  Power.— The  "Eng.  Mag."  for  Januaiy  contains 
the  first  paper  of  a  series  on  this  subject,  by  Dr.  Emery,  parts  of  which 
may  be  of  interest  to  the  electrician. 

TRACTION. 
.Icciniiiilator  T";;?.//.!);.— The  discussion  of  Mr.  Gibbings'  paper  (see 
Digest,  Jan.  S,)  is  published  in  the  Lond.  "Elec.  Eng.,"  Dec.  21.  Mr. 
Manville  discussed  the  destructor  plant;  regaiding  accumulator  traction 
he  stated  that  he  was  running  the  only  sy.stem  in  use  in  that  country, 
and  that  the  company  has  never  yet  been  able  to  make  both  ends  meet, 
the  cost  of  running  by  this  system  being  under  most  circumstances  pro- 
hibitive; this  was  not  due  to  the  depreciation  of  the  accumulator 
plates,  which  cost  3.5  cents  per    car  mile,  whereas  the  total    cost  of  run- 


ning exceeded  IN  cents;  by  the  trolley  system  it  would  be  only  '<  cents; 
;iddiiig  the  renewal  of  the  plates  to  this,  there  still  remains  the  balance 
of  about  (.  cents,  which  was  absorbed  in  the  extra  cost  of  labor  in  hand- 
ling, cleaning,  etc.,  of  the  accniuuUitois  and  the  extra  depreciation  of 
the  car  bodies  due  to  the  fumes  from  the  accumulators;  even  if  the  ac- 
cumulatoi  plates  cost  nothing,  the  cost  of  handling  them  and  the  cost  of 
repairing  the  damage  they  did  would  prohibitively  raise  the  cost  above 
that  of  other  systems;  they  found  that  they  used  about  1-kw  hour  pro- 
duced at  the  generating  station  for  every  car  mile  tunning,  so  that  the 
energy  cost  less  than  half  the  expense  of  handling  the  accumulators  and 
repaiiing  the  cars,  He  favors  the  use  of  accumulators  at  the  station 
where  there  is  no  extra  expense  in  handling  them  and  none  foi  car 
repairs;  such  a  system  was  recently  installerl  on  the  Isle  of  Man.  He 
suggests  that  an  alternating  current  motor  with  a  continuous  cunent 
generator  attached  would  make  an  almost  ideal  motoi  generator  when  run 
in  connection  with  accumulators.  Mr.  Feiranti  stated  that  even  if  the 
batteries  could  be  charged  by  current  cheaply  obtained  from  the  light- 
ing station,  it  must  be  remembered  that  the  latter  plant  could  be  relied 
on  only  for  a  short  number  of  hours  out  of  the  2-»,  as  a  sufficient  margin 
must  be  allowed  for  the  continuous  heavy  load  for  a  few  days  in  the 
winter  of  every  year;  if  it  were  not  for  this  difficulty  he  believes  that 
batteries  for  assisting  the  orditiary  supply  stations  would  have  been 
largely  introduced.  Mr.  Hesketh  stated  that  on  one  of  the  Continental 
lines,  on  which  accumulator  traction  wis  used,  there  were  about  100 
men  in  the  station  charging  and  attending  the   batteries  for  only  20  cars. 

In  a  communication  to  the  Lond.  "Elec.  Rev.,"  Dec.  21,  Mr.  Epstein 
replies  to  some  criticisms  of  that  journal  regarding  the  recent  paper  of 
Mr.  Gibbings.  Referring  to  the  editorial  criticism  he  states  that  the 
premises,  the  facts,  and,  therefore,  the  conclusions  aie  utterly  wrong; 
regarding  the  depreciation  of  certain  accumulators  he  states  that  it  is 
coveied  by  a  small  fraction  of  a  penny  (2  cents)  per  cai  mile  run  ;  the 
fact  that  several  lines  were  financially  unsatisfactory,  he  slates  was  due 
to  circumstances  with  which  the  batteries  had  absolutely  nothing  to  do; 
traction  by  means  of  accumulators  if  properly  managed  is  not  dearer, 
but  in  many  cases  cheaper  than  by  any  system  of  long  distance  tians- 
mission; regarding  the  payment  for  the  capital  sunk  in  batteries,  he 
states  that  this  is  true  also  for  that  sunk  in  other  electrical  systems,  and 
as  the  first  outlay  in  accumulator  traction  is  considerably'  less,  the  bal- 
ance IS  in  its  favor;  he  states  that  the  batteries  can  be  charged  as 
lapidly  and  as  economicallj'  as  they  are  discharged,  also  that  two  sets 
per  car  are  sufficient,  besides  a  reserve  of  one  set  for  two  cars;  regaid- 
ing the  additional  weight  he  states  that  it  is  not  quite  three-quarters  of  a 
ton  mure  for  a  10  ton  car  for  52  passengers,  or  about  S  per  cent,  of  the 
total  weight. 

Traclioii. — The  discussion  of  the  recent  Institution  paper  is  continued 
in  the  Lond.  "Elec.  Rev.,"  Dec.  21  (see  Digest,  Dec.  29).  It  contains 
very  little  of  technical  interest;  Mr.  Lea  discussed  the  subject  of  lack 
railways;  Mr.  Wain  stated  that  the  failure  of  storage  batteries  in  Eng- 
land foi  traction  purposes  was  due  to  a  variety  of  causes  and  not  neces- 
sarily to  the  batteries  themselves;  he  has  tried  accumulators  of  a  num- 
ber of  different  types,  and  is  about  to  try  the  Theryc-Oblasser  cells  on 
the  Birmingham  road;  the  side  trolley  system  at  South  Staffordshire  was 
very  satisfactory  from  both  a  pecuniary  point  of  view  and  to  those  who 
objected  to  overhead  wires  from  the  aesthetical  standpoint. 

.A/pi lie  A'oi/rf.— According  to  the  Lond.  "Elec.  Eng.,"  Dec.  21,  the 
.Swiss  Council  of  State,  by  a  laige  majority,  has  gianted  a  concession  for 
the  construction  of  the  mountain  railway  to  the  top  of  the  snow-clad 
Alp,  Jungfrau  (described  in  the  Digest,  March  17) ;  the  assent  of  the  Na- 
tional Council  is  assured,  and  it  is  stated  that  the  capital  for  this  bold 
undertaking  has  already  been  found  chiefly  in  England  and  America. 

The  "Elec.  Tech.,"  Dec.  15,  states  that  there  is  a  project,  which  will 
probably  be  carried  out,  for  the  construction  of  an  electrfc  road  in  the 
heart  of  the  .Alps,  extending  from  the  town  of  Zermatt  to  the  Gorneigrat 
(a  favorite  point,  from  which  one  of  the  finest  views  in  the  Alps  can  be 
obtained) ;  it  will  be  a  rack  and  pinion  line  6  miles  long  and  is  to  cost 
about  $700,000,  the  highest  point  reached  being  ab.iut  10,000  feet  above 
the  sea. 

.•Surface  Contact  System.— In  a  report  in  "L'Eclairage  Elec,"  Dec.  8, 
Mr.  Wuilleumier  states  that  in  his  system,  which  is  in  use  at  Lyons, 
France  (described  in  the  Digest,  Oct.  13  and  20),  a  distribution  box 
complete  costs  about  $64,  and  that  in  general  the  cost  of  his  system  is 
the  same  as  that  for  the  overhead  wire,  giving  the  figure  54,200  per 
km  (or  about  S7,000  per  mile)  foi  an  installation  in  Paris. 

.Soiitli  Staffordsliire  Rait-way. — According  to  the  Lond.  "Elec.  Eng.," 
Dec.  21,  the  cars  on  this  line  have  stopped  lunning  and  it  is  uncertain 
whether  the  service  will  be  renewed  (it  will  be  remembered  that  on  this 
line  a  side  trolley  system  was  used) ;  it  is  stated  that  the  stoppage  is 
due  to  a  failure  of  the  tramway  company  to  pay  the  contractors  for  run- 
ning the  cars. 

Couptcd  H'liects  on  Cats. — The  question  whether  the  wheels  of  electric 
cars  should  be  coupled  or  not,  is  briefly  discussed  in  the  Lond.  "  Elec," 
Dec.  21;  with  coupled  wheels  the  traction  friction  and  stiffness  are  in- 
creased considerably;  if  one  motor  starts  racing,  all  the  trains  and  tract- 
ive effort  are  thrown  on  the  other  motor,  which  then  has  all  tlie  work  to 
do  and  theiefore  starts  racing  too;  but  if  the  motors  are  coupled  tin- 
chances  of  a  general  slipping  aie  reduced  very  considerably. 
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Light  Railivays. — A  report  coiicerninp;  some  railways  in  Belgium  is 
published  in  the  Lend.  "  Elec,"  Dec.  21. 

Flying  .\fachine. — A  lecture  by  Prof.  Wollnei  on  his  flying  machine  is 
abstracted  in  the  "  Elec.  Tech.,"  Dec.  IS.  He  states  that  the  reported 
failure  of  the  machine  was  premature  and  that  his  experiments  had  to  he 
discontinued  temporarily  on  account  of  other  retsons  ;  from  the  experi- 
ence which  he  has  had  he  is  convinced  that  the  solution  of  the  problem 
is  possible. 

Xiu  }'ork  Kafiid  Ttaiisil  Railway. — The  "  EiiB-  News,"  Dec.  27, 
publishes  in  full  the  report  of  the  chief  engineer,  Parsons.  No  mention 
is  made  of  any  of  the  electrical  features.  Among  the  objections  to  the 
provisionally  adopted  plans  are  that  the  cross  section  is  entirely  too  small, 
as  it  is  necessary  to  provide  more  accommodation  for  inspectors  and 
trackmen;  a  width  of  50  ft.  is  given  as  the  minimum;  the  standard  car 
of  the  Manhattan  Railway  has  been  adopted  and  requires  a  clear  height 
of  tunnel  of  13  feet;  the  provisional  plan  did  not  consider  the  question 
of  sewers;  the  only  practical  method  by  which  such  a  road  can  be  con- 
structed would  be  by  open  cut ;  he  does  not  approve  of  the  double  deck 
plan  and  suggests  the  construction  of  expiess  lines  under  other  streets  to 
City  Hall;  he  suggests,  however,  an  alternative  plan,  of  which  a  good 
illustration  is  given,  foi  a  two  track  road  in  a  masonry  tunnel  and  two 
single  circular  tunnels  of  iron,  beneath  it,  for  the  expiess  line;  the  con- 
stiuction  of  the  line  involves  the  tearing  up  of  only  half  of  the  street 
at  a  time;  estimates  are  given  of  the  cost  of  each  of  the  various  sections 
of  the  lines  as  also  for  the  alternative  plan. 

Accumulator  Traction.— According  to  the  "  Eng.  News,"  Dec.  27, 
cars  are  now  being  equipped  with  the  Waddell-Entz  alkaline  storage  bat- 
tery for  use  at  Hagen,  Beilin  and  Vienna,  at  which  latter  place  they  are 
to  run  on  a  regulai  steam  railway  between  ordinary  tiains  on  which, 
theiefore,  high  speeds  must  be  obtained 

The  first  part  of  Mr.  Gibbing's  paper  (see  above)  is  published  in  the 
"  St.  Ry.  Gaz. ,"  Dec.  29,  in  which  it  is  also  discussed  editorially. 

Power  Plant  of  the  Steinway  Ry. — An  illustrated  description  of  the 
powei  house  is  published  in  the  "St.  Ry.  Gaz.."  Dec.  29;  the  atticle 
includes  the  results  of  a  test  in  detail  made  at  the  power  house,  most  of 
the  data  referring  to  the  boileis  and  engines;  there  was  a  total  average 
hp  of  the  engine  of  425,  the  average  electrical  hp  was  340.6,  the  ratio 
of  the  electrical  to  the  indicated  hp.  was  80  per  cent..  2.77  pounds  of 
coal  were  used  per  electrical  hp  per  hour;  the  test  lasted  6  hours. 

Traction.— A.  part  of  the  discussion  of  the  recent  Institution  (London) 
paper,  which  has  been  abstracted  in  these  columns,  is  reprinted  in  the 
"West.  El.."  Dec.  29,  particularly  the  remarks  concerning  American 
practice  by  Messrs.  Keith  and  Patshall.  The  article  on  Mr.  Preller's  pa- 
per from  the  Lond.  "  Elec.  Rev."  is  also  reprinted  in  the  same  journal. 

INSTALLATIONS,   SYSTEMS  AND  APPLIANCES. 

Train  Lighting.—"  L'Elec."  Dec.  15,  abstiacts  from  "  Genie  Civil  " 
a  description  of  the  lighting  of  the  German  post  office  cars;  oil  lamps 
were  abandoned  because  of  the  danger  of  fiie:  experiments  have  shown 
that  the  electric  lighting  is  successful  in  every  way  and  is  even  cheaper 
than  lighting  by  oil  gas;  at  present  .445  cars  are  lit  electrically  with  6  to 
12  lamps  of  12  cp  and  30  volts,  each  car  containing  from  4  to  8  eases  of 
4  accumulators  each  which  will  run  the  lamps  foi  26  to  32  hours;  the 
charging  of  the  accumulators  requires  15  hours  and  the  capacity  is  120 
ampere  houis;  at  one  station  864  cells  are  chaiged  at  one  time. 

Rules  and  Regulations.— A  system  of  rules  proposed  by  the  German 
Electrical  Society  to  guard  against  fire  risks  is  published  in  the  "  Elek. 
Zeit.,"  Dec.  20;  they  are  about  to  be  discu.ssed  at  a  subsequent  meeting 
of  the  Society;  they  do  not  admit  of  being  abstracted.  Installations  are 
divided  into  four  different  groups,  different  rules  being  given  for  each 
group. 

Central  Stations  of  Great  Britain.— The  Lond.  "Elec.  Rev.,"  Dec. 
21.  publishes  a  supplement  containing  a  list  of  the  central  stations  in 
Great  Biitain  with  a  brief  description  of  each  one;  the  data  are  not 
tabulated  nor  are  any  general  conclusions  given. 

Cologne.— A  well  illustrated  description  of  this  station  is  concluded  in 
Lond.  "Engineering,"  Dec.  21. 

Central  J^tations  in  Europe.— The  table  with  some  desciiptive  matter 
from  "L'Ind.  Elec,"  recently  referred  to  in  these  columns,  is  reprinted 
in  the  "  West.  El.,"  Dec.  29. 

WIRES,  WIRING  AND  CONDUITS. 

Insulated  CaA/«.— According  to  the  "Rev.  Ind.,"  Dec.  IS,  Mi.  Sned- 
ekor  has  suggested  the  following  process;  After  coating  the  conductor 
with  vulcanized  India  rubber,  it  is  covered  with  a  paste  formed  of  40 
parts  by  weight  of  magnesia,  28  of  talc,  15  of  finely  pulverized  asbestos. 
30  of  liquid  glue,  15  of  glycerine  and  0.25  of  bichromate  of  potash  or  of 
soda ;  the  cable  is  then  passed  through  a  bath  containing  180  litres  of 
water,  27  klg.  of  silicate  of  soda  and  13.5  of  alum;  it  is  then  dried  and 
covered  with  a  coating  of  40  parts  of  sulphide  of  carbon  and  80  of  asphalt. 

ELECTRO-PHYSICS  AND  MAGNETISM. 
Tesla  Effects  With  Influence  Machines. —The  conclusion  of  the  lecture 
by  Dr.  Toepler  (see  Digest  Dec.  29)  is  contained  in  the   "Zeit.  f.  Elek.," 


Dec.  IS.  He  showed  the  experiment  in  which  an  incandeeccnt  lamp 
was  brilliantly  illuminated,  although  shunted  by  a  thick  wire  bent  in 
the  form  of  a  loop,  and  to  show  that  it  was  due  to  surface  conduction  he 
added  a  thin  but  wide  sheet  of  metal  l>ent  like  the  wire  and  connected 
to  it,  which,  therefore,  greatly  increased  the  surface  but  scarcely  affected 
the  cross  section,  the  lamp  in  this  case  diminished  greatly  in  candle 
powei.  With  such  high  fiequency  cm  rents  iron  has  the  opposite  effect* 
in  a  transformer  than  with  the  usual  currents,  which  he  showed  with  the 
aid  of  a  lamp  run  fiom  a  high  frequency  transformer  in  which  the  iron 
could  be  introduced  oi  withdrawn;  a  core  of  insulated  copper  wires  pio- 
duced  no  effect  but  a  glass  rod  covered  with  tin  foil  almost  extin- 
guished the  lamp.  He  gives  the  data  for  4  coils  and  describes  various 
experiments  with  them;  he  showed  that  theie  was  a  very  appreciable  re- 
pulsion between  the  coils  of  a  transfoimer;  by  transforming  the  high 
frequency  current  to  another  of  lower  voltage  and  greater  cm  rent,  iron 
wires  were  melted  and  a  sort  of  arc  light  consisting  of  a  point  of  carbon 
resting  on  another  could  be  lighted;  other  experiments  wcie  shown  by 
transforming  the  high  tension  currents  still  higher.  He  performed  the 
experiment  of  illuminating  a  Tesla  single  pole  lamp,  in  which  case, 
however,  the  glass  opposite  the  filament  soon  became  very  hot  ;  in  one 
case  the  voltage  was  so  high  that  the  whole  transformer  was  surrounded 
with  light  in  the  form  of  a  brush  discharge;  he  estimates  that  the  volt- 
age was  500,000;  although  of  considerable  intensity,  these  high  tension 
currents  give  off  comparatively  little  heat.  Geissler  tubes  placed  near 
two  coiidensor  plates,  but  not  in  contact,  were  so  brightly  illuminated 
that  the  expeiiment  could  readily  be  shown  in  daylight.  In  conclusion 
he  states  that  almost  all  the  Tesla  experiments  can  be  shown  with  bis 
large  60  plate  machine,  but  perhaps  not  on  such  a  brilliant  scale,  the  dif- 
ference, however,  is  not  as  great  as  would  appear  from  the  difference  in 
the  amount  of  power  used  (concerning  which,  however,  he  unfortunately 
gives  no  data). 

Testa's  Researches.— A  lecture  of  Dr.  Tuma  on  Tesla's  researches  is 
briefly  abstracted  in  the  "Elek.  Zeit.,"  Dec.  20.  According  to  Prof. 
Puluj  there  are  two  chief  drawbacks  against  the  use  of  this  "light  of  the 
future,"  one  being  that  with  such  high  tension  currents  there  is  a  gen- 
eiation  of  ozone  which  is  as  dangerous  to  breathe  as  chlorine  gas;  and 
the  second  is  that  a  sufficiently  durable  insulation  cannot  be  obtained ; 
he  also  stated  that  Prof.  Puluj  showed  similar  lamps  as  early  as  1880; 
they  were  run  from  a  Ruhrakorff  coil,  and  are  said  to  have  had  a  greater 
candle  powei  than  those  of  Tesla ;  references  to  the  description  are 
given  ;  he  states  that  long  ago,  in  the  eighties,  Mr.  Von  Marxow  showed 
experimentally  that  the  physiological  action  of  alternating  currents  is 
less,  the  higher  the  frequency. 

Temperature  of  the  Arc— A  ■pa^eT  by  Mr.  Violle  from  "Comptes 
Rendus,"  Vol.  114,  page  949,  is  published  in  "L'Kclairage  Elec,"  Dec. 
8.  He  used  currents  up  to  1,000  to  1,200  amperes;  from  photographic 
observations  he  finds  that  the  brilliancy  of  the  positive  crater  is  still  ex- 
actly the  same  with  these  currents  as  with  10  amperes,  and  he  believes, 
therefore,  that  what  takes  place  in  the  crater  is  the  physical  phenomenon 
of  the  vaporization  of  the  carbon,  which  is  characteiized  by  a  constant 
tempeiature  and  which  is  the  same  as  that  which  he  has  measured  up  to 
400  amperes.  In  conclusion  he  states  that  the  temperature  of  the  arc  is 
generally  higher  than  that  of  the  positive  caibon  and  that  it  incieases 
with  the  energy. 

Origin  of  Friction al  Electricity.— A  translation  of  Mr.  Christiansen's 
paper  mentioned  in  the  Digest  Dec.  22  is  given  apparently  in  full,  with 
illustrations,  in  the  Lond.  "Elec.  Rev.,"  Dec.  21. 

Slow  Changes  in  the  Permeability  of  Iron.— In  reply  to  the  article 
on  the  open  circuit  loss  in  transformers  (see  Digest,  Dec.  29  and  Jan.  5), 
Mr.  Moidey,  in  the  Lond.  "Elec,"  Dec.  21,  states  that  he  has  been  in- 
vestigating this  subject  and  has  obtained  some  interesting  results  which 
he  has  communicated  to  the  Royal  Society,  and  he  can,  therefore,  not 
discuss  the  matter  at  present,  but  he  gives  the  conclusions  to  which  he 
has  been  led,  which  are  as  follows ;  "1.  The  effect  is  not  fatigue  of 
the  iron  caused  directly  by  repeated  magnetic  reversals;  it  is  not  pro- 
gressive magnetic  fatigue.  2.  Neither  magnetic  nor  electric  action  is 
necessary  to  its  production.  3.  It  is  a  physical  change  resulting  from 
long  continued  heating  at  a  very  moderate  temperature.  4.  It  is  greater 
if  pressure  is  applied  during  heating.  5.  It  is  not  produced  when  the 
iron  is  allowed  to  rise  more  than  a  few  degiees  above  the  ordinary 
atmosphere.  6.  It  is  similar  to  the  effect  pioduced  by  hammering, 
rolling,  or  by  heating  to  redness  and  cooling  quickly.  7.  The  iron  re- 
turns to  its  original  condition  on  reannealing.  8.  It  does  not  return  to 
its  original  condition  if  kept  unused  and  at  ordinary  atmospheric  tem- 
peratures, whether  the  periods  of  rest  are  short  or  long."  The  practical 
outcome  of  the  matter  is  that  transformers  should  be  made  larger,  more 
costly  and  less  eflScient,  if  this  effect  is  to  be  avoided,  or  that  the  in- 
crease, if  it  occurs,  should  be  endured;  the  latter  is,  in  his  ojiinion,  the 
preferable  couise  ;  the  importance  of  the  effect  may  be  over-estimated 
on  account  of  the  low  values  of  the  magnetizing  losses;  a  40  per  cent. 
increase  really  means  an  increase  of  only  0.388  per  cent.,  as  it  is  40  per 
cent,  of  0.97  per  cent. 

Mr.  Wilson,  in  the  same  journal,  states  that  he  has  made  a  long  series 
of  experiments  with  a  2-kw  Westinghonse  transformer,  which  results 
bear  out  some  of  Dr.  Fleming's  remarks;  after  6  hours  running  the 
losses  were  smaller  than  at  the   commencement  by  about    4    per    cent. ; 
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be  also  states  that  the   form  of  the    current    is  most    important  and  that 
for  the  same  alternator  it  is  a  function  of  the  load. 

Afodern  Theories  as  to  F.teclricity.—\\\  article  with  this  title  by  Prof. 
Rowland.is  contained  in  the  "Eng.  Mag.  "  for  January.  The  article  should 
be  read  in  its  entirety,  but  the  following  will  givt  a  general  idea  of  its 
contents.  He  states  that  it  is  now  certain  that  electricity  no  longer 
exists,  meaning  electricity  in  the  old  sense  of  the  word,  in  which  it 
refers  to  a  fluid;  "there  is  nothing  more  certain  to-day  than  that  elec- 
tricity is  not  a  fluid."  He  describes  Faraday's  magnetic  and  electrical 
lines  of  force,  specially  the  latter;  if  the  two  poles  of  a  battery  terminate 
in  two  balls,  the  battery  generates  lines  of  force  which  "crowd  together 
around  it  and  push  e'lch  other  sideways  until  their  ends  are  pushed  down 
the  wire  and  many  of  them  are  pushed  out  upon  the  balls,"  thus  charg- 
ing the  balls  with  electricity ;  "the  motion  of  the  ends  of  the  lines  of 
force  over  and  in  the  wire  constitutes  what  is  called  an  electric  cur- 
rent," which  is  accompanied  by  magnetic  action  around  it  and  by  electro- 
magnetic waves  which  pass  outward  into  space.  When  glass  is  rubbed 
the  glass  can  be  supposed  to  take  hold  of  one  end  of  the  lines  of  force  and 
the  rubber  the  other  end,  and  it  is  only  necessary  to  pull  the  bodies 
apart  in  order  to  fill  the  space  with  lines;  all  electrification  is  originally 
produced  by  separating  the  atoms  of  the  bodies  either  by  breaking  con- 
tact or  by  chemical  action:  these  electrostatic  lines  must  always  begin 
and  end  on  matter,  and  they  cannot  end  in  or  pass  through  a  vacuum 
which  is  a  peifect  nonconductor ;  very  little  is  known  of  the  nature  of 
resistance  or  conduction  ;  neither  electrostatic  nor  magnetic  lines  of 
force  can  move  without  being  accompanied  by  the  other.  Regarding 
variable  currents,  he  states  that  the  electrical  vibrations  must  be  very 
violent  before  waves  carrying  much  energy  are  given  out;  the  velocity 
of  these  waves  is  nearly  300,000  kilomcteis  per  second,  which  is  exactly 
the  velocity  of  waves  of  light,  and  there  is  uo  doubt  at  present  that  these 
waves  of  Iradiation  aie  electromagnetic  waves.  He  then  discusses  at 
some  length  the  pioperties  which  ether  must  have  in  order  to  account 
for  these  and  other  phenomena;  to  account  for  the  earth's  magnetism 
the  rotation  of  matter  in  the  ether  must  produce  magnetism;  to  account 
for  gravitation,  two  masses  of  mattei  in  it  must  tend  to  move  toward 
each  other  according  to  the  known  law,  but  without  any  loss  of  time 
in  the  action  of  the  force ;  the  moving  electric  or  magnetic  bodies,  how- 
ever, require  a  time  lepresented  by  the  velocity  of  light  before  they  can 
attract  each  other.  The  theory  of  electricity  and  magnetism  reduces 
itself  to  the  theory  of  the  ether  and  its  connection  with  ordinary  matter; 
he  discusses  what  the  ether  must  explain  in  order  that  one  may  imagine 
its  nature;  he  concludes  that  elhei  is  not  matter  but  something  on  which 
many  of  the  properties  of  matter  depend;  to  explain  magnetism  physi- 
cists usually  look  to  some  rotation  in  the  ethei ;  a  smoke  ring  gives  to 
some  extent  the  modem  idea  of  a  magnetic  line  of  force;  electrostatic 
action  is  more  difficult  to  explain,  but  there  is  a  vague  idea  that  it  is 
due  to  some  sort  of  elastic  yielding  of  the  ether. 

Mirrors  of  Magnetism. — The  recent  paper  by  Prof.  Thompson  and  Mr. 
Walker  mentioned  in  the  Digest,  Dec.  22,  is  abstiacted  briefly  in  the 
"West.  El.,"  Dec.  29. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 
Accumulators. — The  Boese  system  (which  the  compiler  believes  is 
used  on  the  German  postal  cars)  is  described  and  illustrated  in  the 
"Zeit.  f.  Elek.,"  Dec.  15;  the  object  is  to  combine  a  number  of  glass 
cells  in  one  letaining  box  and  mount  them  rigidly,  but  with  suflacient 
elasticity  to  pievent  them  fiom  being  injured  when  used  for  portable  or 
traction  purposes;  a  set  of  glass  cells  are  inserted  in  a  box,  into  which 
is  then  poured  a  melted  mass  of  some  insulating  material,  of  which  he 
mentions  a  large  number,  which  when  cold  are  rigid,  but  elastic,  and 
will  retain  the  liquid  even  if  the  glass  cell  should  break. 

Preparation  of  Magnesium  ami  Lithium. — A  laboratory  apparatus  for 
obtaining  these  elements  electrolytically  in  a  furnace,  devised  by  Mr. 
Borchers,  is  described  and  illustrated  in  "L'Eclairage  Elec,"  Dec.  8, 
the  elements,  together  with  beiylium,  are  obtained  from  their  fused 
haloid  salts.  The  same  journal  describes  and  illustrates  Chaplet's  elec- 
tric furnace,  in  which  an  inclined  retoit  containing  the  material  is  heated 
by  means  of  arcs,  the  molten  metal  being  collected  in  the  bottom  and 
drawn  off. 

Electric  Tanning. — As  was  stated  in  these  columns  a  number  of  times, 
the  Groth  system  has  been  introduced  on  a  large  scale  in  the  town  of 
Orbe,  Switzerland.  According  to  the  "Elek.  Anz.,"  Dec.  20,  the  process 
has  been  abandoned,  as  it  was  found  to  be  too  expensive. 

Cyanide  Process  of  Extricating  (7oW.— "L'Eclairage  Elec,"  Dec.  8, 
contains  another  article  by  Mr.  Andreoli  on  this  subject,  in  which  he 
refers  more  particularly  to  the  recent  litigation  in  England. 

Electro-Chemical  Works. — The  "Elec.  Tech.,"  Dec.  IS,  gives  a  list 
of  the  electro  chemical  works  which  have  been  installed  in  Germany  and 
Austria  during  the  past  year;  chlorine  and  alkali  works  were  installed 
at  Bitterfeld  and  Vienna,  the  Kellnei  process  being  used  in  the  latter; 
zinc  works  at  Duisburg,  wheie  the  Dieffenbach  process  is  used;  carbor- 
undum works  at  Tseilohn,  Germany,  where  the  Acheson  piocess  is  used. 


UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Central  Station  Instrument  Equipment.--hnAXX\c\e  on  this  subject  by 
Mr.  Nalder  is  published  in  Lond.  "Lightning,"  Dec.  20.  For  insula- 
tion he  recommends  a  highly  sensitive  galvanometer,  with  shunts,  etc., 
and  with  a  suflficient  number  of  cells  to  equal  the  working  voltage;  he 
recommends  the  u.se  of  an  indicating  apparatus  for  recording  any  change 
in  the  insulation;  in  the  Wallis-Jones  method  a  clock  connects  one  side 
or  the  other  of  the  mains  alternately  to  earth  through  a  recording  gal- 
vanometer; for  keeping  a  record  the  Cardew  indicator  is  in  use  for  alter- 
nating current  sjslems,  and  consists  of  a  recording  galvanometer  of  the 
moving  coil  type  in  circuit,  with  a  reactive  coil  of  low  resistance  but  of 
high  inductance,  and  a  battery  of  cells  which  is  attached  to  one  side  or 
the  other  of  the  mains  and  earthed  at  the  other  ends;  the  battery  current 
is,  theiefore,  used  independently  of  the  alternating  leakage  current.  For 
a  standard  ammeter  he  recommends  the  Kelvin  balance;  for  diiect  cur- 
rents only  a  potentiometer  is  often  preferred.  He  describes  and 
illustrates  such  an  instrument,  one  of  the  features  of  which  is 
that  there  are  two  cells,  one  of  which  is  used  in  measuring, 
while  the  second  can  be  compared  with  it  by  connecting  them  in 
series  through  a  galvanometer,  but  opposed  to  each  other.  For  direct 
currents  he  recommends  permanent  magnet  volt  meters;  the  deteriora- 
tion of  the  magnet  has  recently  been  overcome  "  by  making  the  control 
wholly  due  to  the  field  which  in  the  coil  moves;  any  change  thus  effects 
the  control  and  turning  moment  alike  and  the  leading  remains  constant;" 
for  alternating  currents  of  about  100  volts  he  recommends  a  static  volt 
meter  of  the  electromagnetic  type,  when  calibrated  for  Ihe  proper  fre- 
quency; for  low  voltage,  static  instruments  usually  give  too  small  read- 
ings; to  free  an  ammeter  from  disturbance  on  the  switch  board  it  should 
be  astatic;  when  very  large  diiect  currents  are  to  be  measured  a  fall  of 
potential  method  and  a  reflecting  D'Arsonval  galvanometer  give  the 
widest  possible  range. 

Measuting  Small  Resistances.— The  Lond.  "  Elec,"  Dec.  21,  abstracts 
briefly  fiom  "  L'Elettiicista"  a  description  of  a  new  method  by  Dr. 
Pasqualine.  It  requires  no  special  apparatus  and  consists  in  using  a 
coil  composed  of  a  few  turns  of  wire  wound  double  so  that  there  are  two 
similar  circuits;  it  is  fixed  to  the  case  of  an  ordinary  galvanometer  so 
as  to  act  on  the  needles;  the  main  current  which  passes  through  the  re- 
sistance to  be  measured  passes  through  one  of  the  circuits  on  this  coil; 
a  shunt  circuit  to  the  resistance  is  foimed  by  the  second  circuit  of  the 
coil,  the  galvanometer  and  the  resistance  box  :  the  main  and  the  shunt 
current  tend  to  turn  the  needle  in  opposite  directions,  and  the  resistance 
of  the  shunt  circuit  is  varied  until  the  deflection  is  zero,  in  which  case 
the  resistance  is  equal  to  that  of  the  shunt  circuit  divided  by  the  galvan- 
ometer constant  and  multiplied  by  the  "constant  which  expresses  the 
effect  of  either  of  the  circuits  in  the  auxiliary  coils  on  the  needle;"  the 
ratio  of  these  two  constants  can  be  obtained  by  performing  experiments 
with  a  known  resistance.  With  an  auxiliary  coil  containing  two  ciicuits 
of  four  turns  each  and  a  Wiedmann  galvanometer  of  8  ohms,  he  can 
measure  a  resistance  of  .002  ohm  within  0.004  x  C  {?),  in  which  C  is  the 
total  main  current;  a  standard  ohm  was  used  to  determine  the  ratio  of 
the  constants. 

Simple  Student's  Appa>alus.—h.  Physical  Society  paper  by  Piof.  Ayr- 
ton  and  Mr.  Hayciaft  on  such  an  apparatut  for  determining  the  mechani" 
cal  equivalent  of  heat,  is  abstracted  briefly  and  discussed  in  the  Lond. 
"  Elec,"  Dec.  21;  the  same  issue  also  contains  an  editorial  on  this  sub- 
ject. This  apparatus  enables  the  student  to  find  the  mechanical  equiva- 
lent, correct  to  1  per  cent.,  without  having  any  corrections  to  make.  A 
current  is  passed  through  a  strip  of  manganin  \i  inches  wide,  0.03  in. 
thick  and  5  ft.  long  bent  into  zigrags ;  it  is  immersed  in  2,000  cb.  cm. 
of  water,  the  current,  the  difference  of  potential,  the  temperature  and  the 
time  being  measured;  a  certain  minimum  time  is  required  and  "the 
ratio  of  the  beat  lost  to  the  heat  generated  must  be  kept  equal  to  th-: 
probablf  eiror  in  the  time  or  temperature  measurement;"  calculations 
show  that  the  erior  is  proportional  to  the  6th  root  of  the  mass  of  the 
water;  the  time  adopted  was  2  minutes,  during  which  the  rise  of  temper- 
ature is  about  3.87°,  the  resistance  was  less  than  Vi  ohm,  the  current  30 
amperes  and  the  heating  surface  about  60  sq.  in.  ;  an  example  is  worked 
out ;  the  result  obtained  being  779  foot-pounds.  In  the  discussion  Mr. 
Grifliiths  disagreed  legarding  the  educational  value  of  such  an  apparatus, 
as  it  failed  to  familiarize  the  student  with  the  intelligent  application  of 
corrections.  Prof.  Foster  objected  to  the  use  of  direct  heating  instruments 
by  students,  as  they  give  no  scientific  information.  Prof.  Thompson 
stated  that  this  was  a  good  example  in  choosing  the  proper  dimensions 
for  an  experiment;  he  denied  that  the  use  of  direct  heating  instruments 
was  harmful,  and  asked  where  the  line  should  be  drawn  between  old- 
fashioned  and  new  instruments.  Dr.  Sumpner  described  an  apparatus 
which  he  had  been  using  for  a  similar  instrument ;  it  consisted  of  a 
length  of  flexible  tubing  through  which  a  current  was  passed  while  it 
was  kept  cool  by  a  stream  of  water  passing  through  it.  the  difference  of 
temperature  of  water  at  the  two  ends  being  measured;  he  believes  that 
fully  as  good  results  could  be  obtained  ;  the  correction  for  cooling  could 
be  eliminated  by  having  the  temperatuie  at  one  end  as  much  greater  than 
that  of  the  air  as  the  other  end  was  lower ;  be  thinks  that  young  students 
should  be  given  simple  instruments  in  which  collections  could  be  neg- 
lected; they  could  proceed  to  take  corrections  into  account  afterwards. 
Prof.  Ayrton,  in  replying,  stated  that  the  object  of  the  present  instrument 
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was  not  to  learn  how  to    make  corrections,  but  to  learn  wliat  was  meant 
l>y  the  nisrclianical  equivalent  beat. 

Large  U'healslone  Bridge. — A  view  from  Dr.  Hdelmann  with  five 
decimal  resistance  coil  groups,  is  described  and  illustrated  in  the 
"  Elek.  Zeit.,"  Dec.  20. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Telephone  System. — An  improvement  described  and  illustrated  in  the 
"  Elec.  Zeit.,"  Dec.  20,  consists  in  the  combination  of  the  induction  coil 
with  the  call ;  the  usual  spools  for  the  call  bell  aie  coils  wound  with 
primary  and  secoudaiy  winding,*,  which  aie  then  used  as  the  induction 
coils,  the  results  being  economy  in  material  and  simplification  of  the 
system,  also  that  the  call  is  always  in  circuit,  it  being  then  possible  to 
call  the  subscriber  even  if  he  has  forgotten  to  hang  up  the  telephone. 

Conslritcling  Relays.—l-a  an  article  by  Mr.  Schebesta  in  the  "  Zeit.  f. 
Elek.."  Dec.  15,  he  di.scusses  in  detail  and  at  some  length  the  best  con- 
struction of  relays,  giving  the  results  of  numerous  measurements  and 
deductions;  the  article  does  not  admit  of  being  abstracted. 

Ci'rliondU  Microplioiie.—"V,'\n&.  Elec,"  Dec.  10.  contains  an  article 
of  some  length,  describing  the  advantages  of  the  system  of  Mr. 
Carbonelle,  in  which  the  microphone  has  a  very  gieat  resistance,  about 
1,000  ohms  at  rest,  and  from  6,000  to  8,000  during  a  conversation;  the 
system  is  said  to  be  much  more  economical  and  to  increase  consid- 
erably the  limits  of  the  transmission.  In  the  ordinary  system  in  which 
an  induction  coil  is  used,  the  increase  of  the  lesistance  due  to  the 
variations  in  the  contact  does  not  even  double  the  resistance  of  the  pri- 
mary circuit,  but  even  admitting  that  it  is  doubled,  it  is  shown  that  the 
energy  utilized  is  only  2  pet  cent,  of  that  furnished  by  the  battery; 
anothei  serious  inconvenience  due  to  the  use  of  the  induction  coil  is 
that  the  battery  is  required  to  be  maintained  at  the  subscriber's  end  of 
the  line ;  in  the  present  system  the  induction  coil  itself  is  rendered 
unnecessary,  and  the  battery  is  placed  at  the  station  end ;  the  magneto 
is  used  for  the  call ;  for  network  of  3,000  subscribers,  ten  times  as  many 
batteries  are  required  in  the  present  system  used  in  France  than  would 
be  required  foi  this  new  system;  detailed  calculations  are  given,  showing 
that  112  times  as  much  energy  is  used  with  the  ordinary  microphone  and 
induction  coil  than  with  the  Carbonelle  system,  which  latter  lequires 
0,01  watt  for  two  subscribers,  assuming  that  three  cells  are  required  foi 
two  subscribers  in  the  ordinary  system.  He  shows  the  application  to  long 
distances,  and  states  that  the  limit  stated  by  Mr.  Preece  does  not  apply, 
as  experiments  with  this  telephone  on  artificial  lines  have  shown  that 
the  product  of  the  ohms  and  microfarads  exceeds  100,000;  with  the 
Carbonelle  system  the  transmission  is  still  very  good  for  limits  at  which 
transmission  by  the  ordinary  system  is  impossible;  the  instrument  itself 
(which  is  not  described)  is  said  to  be  robust  and  does  not  require  repeated 
adjustments ;  for  long  distances  it  is  only  necessary  to  increase  the 
electro-motive  force ;  the  operating  cost  is  said  to  be  considerably 
cheaper  and  the  changes  fiom  the  old  to  the  new  system  are  said  to  be 
very  simple. 

Telephone  System  in  Paris.— K  well  illustrated  description  by  Mr. 
Hospitalier  is  begun  in  "La  Nature,"  Dec.  15. 

Storage  Battery  in  Telegraph  Offices.— P^n  article  on  this  subject  is 
begun  in  the  "Tel.  Age.,"  Jan.l;  it  is  quite  elementary  in  character, 
the  present  portion  being  devoted  mainly  to  an  elementary  description 
of  accumulatois. 

MISCELLANEOUS. 

Treatment  in  Case  of  Accidents.— An  editorial  in  the  Lond.  "Elec. 
Rev.,"  Dec.  21,  discusses  Dr.  Gibbon's  ofTer  to  test  the  question  of 
whether  criminals  executed  in  New  York  are  really  killed  by  the  current. 
Such  experiments  on  criminals  as  he  proposes  to  make  would  probably 
prove  nothing;  they  would  show  simply  that  the  execution  had  not  been 
cariied  out  properly.  It  claims  that  it  is  reasonable  to  suppose  that 
D'Arsonval's  treatment  would  be  successful  in  cases  where  lesions  have 
been  set  up.  The  College  of  France  recommends  in  cases  of  suspended 
respiiation  the  application  of  the  faradic  current  on  both  sides  of  the 
larnyx  under  superficial  incision  in  the  skin;  amongst  other  remedies 
there  is  a  use  of  nitro  glyceirne  in  1  per  cent,  solution,  in  two  diop 
doses,  dropped  at  intervals  on  the  tongue ;  this  is  the  most  powerful 
heart  stimulant  known  to  the  medical  profession  ;  failing  this,  stimulants, 
such  as  alcohol,  ammonia,  etc.,  aie  lecommended,  for  the  purpose  of 
arousing  the  cerebro  spinal  system  to  action. 

Cnrbii/e  o/  Calcium. — Prof,  Henry  Morton  of  Hoboken  in  a  communi- 
cation to  Lond.  "  Engineering,"  Dec.  21,  refers  to  a  production  of  this 
material  in  the  Moissan  electric  furnace,  from  a  mixture  of  lime  and 
coal  dust,  and  states  that  it  has  the  remarkable  property  that  in  contact 
with  water  it  develops  a  large  amount  of  gas  which  appears  to  be  chiefly 
acetylene;  if  a  fragment  is  spiinkled  with  drops  of  water,  gas  will  be 
given  off  which  will  continue  to  burn  until  this  stone  is  entirely  con- 
verted into  lime;  by  introducing  this  material  in  a  closed  vessel  con- 
nected with  an  automatically  regulated  reservoir  of  watei,  illuminating 
gas  can  readily  be  obtained.  Whether  the  cost  of  producing  this  com- 
pound is  too  great  for  industrial  application  remains  to  be  shown. 

Utilization  of  Osone.—Thc  paper  of  Dr.  Froelich  abstracted  in  the  Di- 
gest, Nov.  17,  is  abstracted  in  the  Lond.  "  Elec,"  Dec.  21. 

Biographical. — The  biography  of  Hertr,  of  some  length,  is  published 
in  "L'Eclairage  Elec,"  Pec  8, 
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The  author  needs  no  introduction  to  his  now  extended  American  audi- 
ence, in  adding  another  valuable  book  to  the  engineers'  library  and  a 
pioneer  production  in  its  field.  The  subject  is  here  treated  as  a  whole; 
at  the  same  time  it  is  recognized  as  a  very  wide  field  and  as  touching 
many  difleient  dcparlinents  of  engineering. 

The  opening  chapter  of  18  pages  treats  briefly  of  "  the  conditions 
in  which  a  system  of  distribution  of  energy  is  required,  and  general  con- 
siderations on  the  sources  of  energy."  The  author  acknowledges  more 
familiarly  with  mechanical  than  electrical  methods  of  distribution;  but 
believes  this  disadvantage  may  be  offset  "  in  approaching  the  subject  for 
once  with  the  bias  of  an  engineer  rather  than  that  of  an  electrician." 
The  sources  of  mechanical  eneigy  are  given  consideiation  somewhat  dis- 
proportionately to  tlieii  practicability:  wind  power;  water  power;  tidal 
action:  solid,  liquid  and  gaseous  fuels;  with  a  thiid  of  the  chapter  on 
the  production  of  power  by  burning  town  refuse  in  "  destiuctors. " 

The  generation  of  power  by  steam  engines,  the  cost  of  steam  power  and 
the  distribution  of  power  by  steam  are  tieated  in  chapters  IL,  III.,  and 
XL,  respectively:  58  pages  in  all.  Thesis  valuable  tables  of  engine  and 
boiler  performance  are  followed  by  smaller  compilations  of  results;  but, 
one  must  read  the  context  to  determine  the  intrinsic  value  of  many 
tables, — whether  calculated  from  assumed  conditions  or  the  results  of 
experiments.  The  efficiency  of  the  steam  jacket,  supeiheating  and  mul- 
tiple or  '■  stage  "'expansion,  with  reference  to  cylinder  condensation; 
the  lelations  of  mechanical  efliciency,  back  pressure,  type,  spfed,  and 
mode  of  regulation  of  steam  engines  under  varying  loads,  are  followed 
by  a  presentation  of  Willan's  law  of  steam  consumption.  Under  steam 
turbines  the  velocity  of  efflux  of  steam  is  calculated  by  the  hydraulic 
formula,  when  it  has  been  established  by  many  repeated  experirsents, 
that  steam  does  not,  like  watei,  flow  from  an  orifice  with  a  velocity  due 
to  its  giavity  head.  The  velocity  is  represented  by  its  discharge  as  cal- 
culated by  Napier's  formula,  when  the  final  pressure  is  less  than  3-5  the 
initial,  as  it  must  be  in  all  steam  turbines.  The  cost  of  steam  power  is 
fiom  an  English  view  point;  while  Dr.  C.  E.  Emery's  contiibutions  aie 
entirely  drawn  upon  and  acknowledged  as  containing  "  neaily  all  the 
infoimation  available  on  the  subject  of  steam  distribution, "  as  developed 
in  New  York  City. 

The  storage  of  energy  forms  the  subject  matter  of  the  12  pages  of 
Chap.  IV.  Fly-wheel,  gas-holder,  hydraulic,  compressed  air,  and  "  ac- 
cumulator" stotage  are  all  too  briefly  treated.  Half  the  chapter  is  taken 
up  with  "  thermal  "  storage,  the  proposed  plans  of  whose  chief  exponent, 
— Mr.  Druitt  Halpin — "appear  to  be  practicable  and  to  promise  consider- 
able economy  in  stations  where  the  load  fluctuates  greatly;  but,  they  are 
untried," 

Water  powei,  hydraulic  motors  and  hydraulic  transmission  are  moie 
fully  considered  in  chapters  V,,  VI.,  and  VIII. ,  respectively;  62  pages  in 
all.  The  development  of  natural  water  powers  in  Switzerland  and 
America  are  satisfactorily  tieated,  in  a  general  way;  and,  the  more  im- 
portant cases  in  detail.  Di.  Thurston's  paper,  before  the  American 
Society  of  Mechanical  Engineers  is  drawn  upon  for  the  description  of 
the  Holyoke  testing  flume.  Two  pages  on  the  "storage  of  water 
power"  belong  under  a  former  chapter.  Turbines  are  described  and 
classified  (to  the  exclusion  of  the  Pelton  type) ;  and,  treated  as  to  effi- 
ciency, regulation  and  choice  of  type.  "  The  limit  tuibine  "  must  be  a 
typographical  error,  for  the  book  has  had  very  careful  proof  reading. 
High  and  low  pressure  transmission,  with  theii  respective  accumulator 
and  reservoir  methods  of  storage  are  described,  with  English  examples 
of  the  former  and  Swiss  of  the  latter. 

Telodynamic  transmission  receives  a  share  of  consideration,  in  the  21 
pages  of  chapter  VII.  It  is  confined  entirely  to  wire-rope  transmission 
on  the  Continent,  with  the  exception  of  the  plant  at  Gokak,  India,  in- 
stalled by  Swiss  engineers.  The  Schaffbausen  wire-rope  transmission 
is  veiy  fully  treated,  as  being  a  typical  adaptation  to  complex  conditions, 
side  by  side,  with  anelcetiical  system  lately  installed  forsimilar  work  at 
the  same  place.  The  differential  gear  (an  epicyclic  box  train),  equaliz- 
ing the  rope  tensions  of  the  Schaffbausen  plant,  is  not  in  similar  use 
elsewhere,  to  the  author's  knowledge;  but,  is  veiy  extensively  used  in 
American  cable  railway  work,  and  known  as  Whitton's  compensator. 

Transmission  of  powei  by  compressed  air  is  given  the  lion's  share  of 
attention,  in  the  82  pages  of  chapters  IX.  and  X.  The  latter  is  mainly 
a  reprint  of  Prof.  Unwin 's  paper,  on  the  "  Calculation  of  a  Compressed 
Air  Tran.smission  when  the  Subsidiary  Losses  of  Energy  are  taken  into 
account."  The  Theory  of  isothermal  and  a  diabatic  workings  are 
treated  analytically  and  graphically.  The  "false  hydraulic  analogy," 
regarding  flow  of  air,  is  pointed  out  and  avoided.  The  thermodynamic 
questions  involved  in  working  air  are  ably  presented,  as  well  as  the 
economics  of  this  method.  Desciiptions  of  the  various  English  and  Con- 
tinental compressed  aii  installations  are  given,  beside  the  chief  exam- 
ple of  its  extensive  use  in  Paris.     Prof.  Unwin  and  Prof.  Riedler  could 
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not  but  come  to  diflfercnt  conclusions,  as  st.ited  ;  we  await  some  agree- 
ment leprarding  frictional  losses  in  mains,  etc.,  between  two  such  advo- 
cates of  air  Iransniission. 

The  distribution  of  gas  for  powei  purposes  is  considered  in  the  8  pages 
of  chapter  XII.,  and  the  combined  electric  lighting  and  gas  plant  of  the 
Dessau  central  station  taken  as  typical.  Dowson  gas  is  most  largely 
noted;  Mr.  Carnegies"  contributions  to  the  development  of  Pittsburg 
natural  gas  are  alone  drawn  upon ;  and.  the  author's  own  formula  alone 
given  for  the  flow  of  gas  in  pipes,  notwithstanding  the  development  of 
high-pressure  tiansmission  of  natural  gas  by  American  engineers, 
especially  of  Prof.  S.  W.  Robinson. 

Electrical  transmission  receives  attention  in  Chap.  XIII.,  and,  together 
with  the  examples  of  power  transmi.ssion  by  electrical  methods  of  Chap. 
XIV.,  and  the  utilization  of  Niagara  Falls  described  in  Chap.  XV.,  con- 
stitute 45  pages.  "  The  striking  I.auffen-Frankfort  experiment  "  is  dis- 
missed too  briefly.  The  analogous  "  hydraulic  flow  "  is  now  considered 
as  if  in  place,  followed  by  an  analytical  treatment  of  size,  heading  and 
cost  of  conductors,  with  Lord  Kelvin's  formula  for  the  most  economical 
sectional  area.  Several  "  calcu  ated  "  tables  follow ;  in  them  "  pressure 
in  volts"  is  referred  to  in  the  text  as  "potential  diff'erence  at  the  ter- 
minals of  the  generator  "  and  designated  by  E\  and  "  intensity  of  cur 
lent"  is  otheiwise  referied  to  as  "  current  /  in  amperes."  Diagrams 
show  series,  parallel  and  multiphase  distributions;  of  the  latter,  the 
Westinghouse  and  "  Diehstrom  "  are  given.  The  Genoa  installation 
leceives  fullest  consideration  of  seveial  continuous  cuirent  transmissions 
at  home  and  abroad.  Of  the  actual  transmissions  by  alternating  current 
the  Lauffen-Heilbronn  and  Telluiide  (Colorado)  are  selected,  and 
acknowledgments  for  the  latter  made  to  Mr.  C.  F.  Scott's  paper  before 
the  American  Society  (?)  of  Electrical  Kngineers.  While  the  utilization 
of  Niagara  is  popularly  treated  and  some  note  taken  of  the  then 
developed  work  of  the  Niagara  Falls  Paper  Co.,  still  we  expected  a 
somewhat  fuller  treatment,  consideiing  Prof.  Unwin's  early  connection 
with  and  continued  interest  in  the  engineering  features  of  the  same. 

The  book  is  fairly  indexed,  considering  the  vast  amount  of  valuable 
engineering  data  presented  ;  well  printed,  but  the  cuts  of  several  instal- 
lations are  disappointing  to  the  engineer;  structural  details  and  diagrams 
are  clearly  shown.  It  is  not  too  largely  descriptive  ;  but,  we  looked  for 
the  author's  well-known  discriminating  treatment  of  theory  and  happy 
selection  of  practical  examples  and  details  shown  in  the  make-up  of  his 
other  works.  We  feel  that  he  has  left  a  great  deal  unsaid  in  directions 
where  we  were  justified  in  looking  for  more  detailed  treatment.  In  the 
study  of  the  generation,  transmission,  distribution  and  utilization  of 
power,  Prof.  Unwin  has  supplied  a  long-felt  want;  and  the  up-to-date 
features  of  his  other  works  we  may  expect  to  be  maintained  in  successive 
editions  of  this  one.    

Moonlight  Tables  for  February,  iSpS. 

Herewith  we  give  Mr.  H.  W.  Frund's  table  of  lighting  hours  for  the 
month  of  February,  under  his  modified  form  of  moonlight  schedule : 


The  Callender  Telephone  Exchange  System. 


TABLE   NO.  1, 

TABLE 

NO.  2 

Standard  Moonlight 

Frund's  New  Moonlight 

System. 

Sys 

em. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light 

Date. 

Extiiig. 

1 

11.10  P.  M. 

2 

6  10  A.  M. 

1 

5.50  P.  M. 

2 

6.10  A.   M. 

2 

T 

3 

6.10       •• 

3 

ii'io  A.  M. 

■3 

6.16  A.  M. 

3 

"        " 

3 

12.00  M. 

4 

1.20      ■■ 

4 

6.10      •' 

4 

1.20  A.  M. 

4 

6.10  A.  M. 

S 

2.30      " 

s 

6.10      '• 

4 

S.SO  P.  M. 

4 

1200   M. 

6 

3.40      " 

6 

6.10      " 

5 

2.30  A.   M. 

5 

6.10   A    M. 

4  50      " 

7 

6.00      •' 

5 

5.50  P.  M. 

5 

12  00    M. 

g 

No  light. 

8 

No  light. 

6 

5.50      ■' 

6 

12.00    •• 

9 

9 

7 

5.50      " 

7 

12.00     •• 

10 

5.00  P.  M. 

10 

7.50  P.  M. 

8 

5,50      " 

8 

12.00     ■• 

11 

6.00       " 

11 

9.10      ■' 

9 

5.50      " 

9 

12.00     '■ 

12 

6.00      " 

12 

10.30      •' 

10 

6.00  P.  M. 

10 

12.00    '• 

13 

6.00      " 

13 

11.40       •• 

11 

6.00      " 

11 

12.00     " 

14 

6  00       " 

IS 

1250  A.  M. 

12 

6  00      " 

12 

IJ.OO     " 

IS 

6  00      " 

16 

1.50      '• 

13 

6.00      " 

IJ 

12.00     " 

16 

6.10       " 

17 

3.00      " 

14 

6.00      " 

is 

12.50  A.  M. 

17 

6.10       " 

18 

4.10      •• 

15 

6.00      " 

16 

1.50       •• 

18 

6  10      '• 

19 

5.10       '• 

16 

6.10       " 

17 

3.00       " 

19 

6.10      " 

20 

S.SO      " 

17 

6.10       " 

18 

4.10       ■■ 

20 

6.10      " 

21 

5.50      " 

18 

6.10      " 

19 

5.10       " 

21 

6.10      " 

22 

5.50      '• 

19 

6.10      " 

20 

5.50       ■> 

22 

610       " 

23 

5.50      " 

20 

6.10      " 

21 

SSO       " 

23 

6  10       " 

24 

S.SO      '.' 

21 

6.10      " 

22 

5.50       " 

24 

6  20      '• 

25 

5.40       " 

22 

6.10      " 

23 

5.50      " 

25 

6.20      " 

26 

5.40      " 

23 

6.10      " 

24 

SSO      " 

26 

6.20      " 

27 

5.40       " 

24 

6.20       •' 

25 

5.40      " 

27 

6.20       " 

28 

5.40      •• 

25 

6.20      '• 

26 

5.40      " 

28 

9.00      " 

1 

5.30      '• 

26 

6.20       •' 

27 

5.40      " 

27 

6.20       " 

28 

5.40       " 

1 

28 

6.20      " 

1 

5.30      •' 

NOTE. — These  schedules  are  made  t 
used  and  it  varies  considerably  from  s 
must  be  made  to  all  the  times  here  gii 


un  time.    Where  standard  time 
,  the    proper  deduction  or  additit 


A  Swiss  Mountain  Electric  Railway. 

The  Swiss  Federal  Government  has  recently  granted  a  concession  for 
the  construction  of  a  mountain  electric  railway,  starting  from  near 
Lauterbrunen.  The  line  will  be  about  12^3  kilonjeties  long,  and  is  to 
))e  finished  within  five  years. 


Hitherto  the  conception  of  an  automatic  telephone  exchange  system 
has  been  of  one  in  which  each  subscriber  would  have  an  individual 
switching  mechanism  at  the  central  station  or  exchange.  Statistics  show 
that  the  maximum  number  of  telephones  in  use  at  one  time  rarely  ex- 
ceeds 20  per  cent.,  and  that  in  large  cities  10  per  ceiit.  iniy  be  a  safe 
maximum. 

Mr.  Romaine  Callender,  whose  name  is  widely  known  in  telephone 
circles  will  soon  give  an  exhibition  at  the  Decker  Building,  Union 
.Square,  New  York,  of  a  system  telephonic  intercommunication  based  on 
these  statistics,  and  planned  to  eliminate  all  unnecessaiy  mechanism 
and  connections  by  providing  connecting  capacity  enough  to  receive  the 
maximum  number  of  calls  arriving  at  the  exchange  during  any  portion 
of  the  day. 

The  aim  of  the  system  is  to  divide  the  telephone  exchange  apparatus 
in  two  groups,  proportioned  to  the  length  of  time  they  will  be  in  use 
when  active;  it  being  understood  that  as  soon  as  the  various  mechanisms 
in  the  several  divisions'Jhave  performed  their  functions  they  revert  in- 
stantaneously to  common  use. 

The  apparatus  for  enabling  the  subscribers  to  interconnect  themselves 
automatically  at  will  is  divided  into  two  principal  portions;  fiist,  ap- 
paratus at  the  subscriber's  station,  and  second,  apparatus  at  the  exchange 
station. 

Before  describing  the  electrical  and  mechanical  features  of  the  ex- 
change apparatus,  it  may  be  well  to  lefer  to  the  apparatus  at  the  sub- 
scriber's station. 1  This  consists  of  a  telephone  transmitter,  receiver, 
batteiy  and  call-bell,  together  with  a  signaling  transmittei  of  special 
form.  This  signalingitransmitter.  Fig.  1,  is  provided  with  means  for 
transmitting  electrical  impulses  in  series  or  sets  to  the  exchange  station. 
It  consists  of  an  insulated  rotatable  cylinder.  Fig.  2,  carrying  ten  contact 
strips  of  varying  length.  Held  against  the  cylinder  are  ten  contact 
rushes.  One  of  these  is  adapted  to  make  electrical  connection  suc- 
cessively with  each  one  of  the  contact  stiips  on  the  clyindet,  when  the 
said  cylinder  is  rotated.  Another  of  the  contact  brushes  connects  with 
only  nine  of  the  contact  stiips,  while  the  next  brush  connects  with  only 
eight  stripB.  and  so  on  to  the  tenth  brusiri  which  makes  electrical  con- 
nection n  ith  only  one  of  the  contact  strips.  This  circuit  making  and 
breaking  cylinder  has  electrical  connection  with  a  series  of  hand 
operated  indicator  switches,  Figs.  3  and  4,  located  on  the  front  of  the 
signaling  transmitter  case.  Each  of  these  switches  i-*  adapted  tor  indi- 
cating any  one  of  a  series  of  numerals,  0  to  9  inclusive. 

The  number  of  the  switches  is  equal  to  the  number  of  numeral  places 
in  the  value  of  the  highest  numbered  line  in  the  system — that  is  to  say, 
in  a  system  of  not  more  than  two  numeral  places,  up  to  99,  two  switches 
are  necessary.  In  a  system  of  three  rfumeral  places,  up  to  999,  three 
switches  are  required,  and  so  on.  The  impulse  transmitting  cylinder 
revolves  as  many  times  as  theie  are  indicator  switches  on  the  outside  of 
the^case.  In  a  system  of  not  more  than  99  telephones  the  cylinder  is 
caused  to  revolve  two  complete  revolutions,  together  with  an  extra  pre- 
liminary revolution  for  a  purpose  that  will  be  described  later.  In  a 
system  of  not  more  than  999  telephones  it  revolves  three  times.  The 
preliminary  revolution  just  referred  to  is  for  tiansmitting  a  preliminary 
impulse, to  the  exchange  station  for  the  purpose  of  seizing  some  unused 
pot tion  of  the  percentage  apparatus;  the  succeeding  levolutions  being 
for  transmitting  the  signaling  impulses  representing  the  thousands,  hun- 
dreds, tens  and  units  in  the  number  of  the  telephone  with  which  con- 
nection is  desiied. 

The  mechanism  of  the  signaling  transmitter  includes  a  controlling 
commutator  for  changing  the  circuit  through  the  several  indicator 
switches  in  succession.  To  illustrate  its  working  it  will  be  necessary  to 
suppose  that  a  call  is  just  being  turned  in  for  connection  with  some 
other  telephone,  say  number  684.  Three  of  the  signaling  tiansmitter 
indicator  switches  would  be  set  in  numeral  order,  from  left  to  right,  so 
that  the  left  hand  switch  would  indicate  6,  the  middle  switch  8,  and  the 
right  hand  switch  4.  The  controlling  commutator,  by  changing  the  cir- 
cuit through  the  indicator  switches  from  left  to  right  successively  for 
each  rotation,  causes  impulses  the  equivalent  of  684  to  be  transmitted  to 
the  exchange  station. 

Although  one  of  the  indicator  switches  may  be  arbitrarily  designated 
as  the  hundreds  switch,  and  anothei  as  the  tens,  etc.,  it  is  not  necessary 
that  this  should  be  done.  A  signaling  transmitter  for  a  system  of  not 
more  than  999  lines  has  three  indicator  switches.  Should  it  be  desired 
to  signal  for  connection  with  telehpone  number  6,  only  one  of  the  indi- 
cator switches  is  required  to  be  set.  It  does  not  matter  which  one  of  the 
switches  is  set,  the  result  will  be  six  impulses  transmitted.  ,  Should 
connection  be  desired  with  telephone  number  59,  two  of  the  indicator 
switches  will  be  required  to  indicate  this  two  numer.il  value.  This  may 
be  indicated  on  the  first  and  second  dial,  on  the  second  and  third,  or  on 
the  first  and  third,  the  only  conditions  being  that  the  numbers  must  be 
set  so  as  to  read  from  left  to  right,  to  correspond  with  the  present  system 
of  expressing  numeral  values.  The  impulses  as  they  arrive  at  the  ex- 
change are  automatically  classified  into  hundreds,  tens,  etc..  in  a  manner 
to  be  described  latei.  The  signaling  transmitter  is  set  in  operation  by  a 
lever  which  projects  from  the  side   of  the   transmitter  case.     The  lever 
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when  drawn  down  stores  up  energy  in  a  coiled  spring.  The  coiled  spring 
operates  a  wheel  train  and  fan,  with  which  are  connected  the  circuit 
making  and  breaking  cylinder  and  its  controlling  coniniutatoi.  This 
controlling  conimutatoi  revolves  only  once  at  each  operation,  but  the  cir- 
cuit.making  and  breaking  clyinder  revolves  as  many  times  as  there  are 
numeral  places  in  the  value  of  the  highest  numbered  line  in  the  system- 
as  has  already  been  explained. 

Before  entering  on  a  detailed  description  of  the  apparatus  at  the  cen- 
tral station  it  will  be  well  to  outline  the  mode  of  operation.  It  will  be 
remembered  that  in  connection  with  the  description  of  the  signaling 
transmitter,  mention  was  made  of  a  pieliminaiy  impulse.  Whenever  a 
signal  is  transmitted  to  the  central  station, "the  preliminaiy  impulse  pre- 


FiG.  1.— SiGNAi,iNG  Transmitter. 

cedes  it  and  causes  the  seizure  and  isolation  of  one  of  a  number  of  con- 
necting strips  controlling  access  to  mechanisms  for  registering  the  num- 
ber of  the  telephone  with  which  connection  is  desired.  The  signaling 
impulses,  as  they  arrive  at  the  exchange,  are  registered  on  one  or  more 
instruments  designated  "Numerical  Receivers,"  Fig.  5.  Each  series  of 
impulses,  corresponding  to  hundreds,  tens,  etc.,  is  registered  on  a  sep- 
arate receiver. 

In  series  with  each  group  of  numerical  receivers  is  an  instrument 
designated  the  "Numerical  Separator,"  Fig.  6.  The  ofEce  of  the  sep- 
arator is  to  distribute  the   different  sets  of    impulses  to  their   respective 


going  divisions  reverts  to  common  use  as  soon  as  it  has  done  its  share 
in  the  making  up  of  the  complete  connection ;  the  connector  only  re- 
maining in  use  duiing  the  time  that  conversation  is  being  held  over  the 
connected  lines. 

Returning  now  to  the  apparulus  at  the  central  station,  the  construction 
and  specific  functions  of  the  ciicuit  selector,  Fig.  2.  will  first  be  noticed. 
This  consists  primarily  of  a  series  of  metallic  conducting  rings,  insula- 
ted from  each  olhei  and  held  concentrically  on  the  same  plane.  Around 
each  ring  is  arranged  a  series  of  armature-beaded  plungers.  These 
plungers  are  normally  electrically  disconnected  from  the  conducting 
ring,  but  are  adapted  to  be  moved  into  engagement  with  the  said  ring 
under  the  influence  of  electromagnets  cairied  by  revolving  arms;  each 
ling  of  plungers  lying  in  the  path  of  one  of  these  electromagnets. 
Each  conducting  ling  represents  a  distinct  percentage  division,  and  each 
controls  access  to  the  mechanism  of  its  division.  The  plungers  are 
terminals  of  branch  conductors  flora  each  telephone  line  and  they  serve 
as   connectors   for   establishing  a  circuit   from  a  signaling    telephone   to 


Fig   4. — Progressive  Switch. 

the  signal-receiving  mechanism  of    the  division    seized   and  held  for  the 
time  being  by  the  said  signaling  telephone. 

The  branch  conductor  just  referred  to  may  be  connected  at  will  to  any 
one  of  the  conducting  rings  through  the  instrumentality  of  the  plunger 
and  the  controlling  electro-magnet.  It  will  be  understood  that  one  elec- 
tromagnet controls  one  ring  of  plungers,  and  the  selection  of  any  one 
plunger  is  governed  by  an  auxiliary  mechanism,  about  to  be  desciibed. 
This  consists  of  one  or  more  revolving  cylinders  carrying  oblique  con- 
tact strips.  These  strips  are  insulated  fiom  each  other,  and  each  strip 
has  electrical  connection  through  a  commutatoi,  with  its  corresponding 
electro-magnet  revolving  over  its  appropriate  ring  of  plungers.  Held 
against  the  levolving  selector  cylinder  is  a  series  of  contact  brushes,  rep- 
resenting terminals  of  branch  conductors,  adapted  to  complete  a  circuit 
through  the  selector  undei  certain  conditions  to  be  described  later.  The 
cylinder  and  the  revolving  arms  carrying  the  plunger-selecting  electro- 
magnets are  geared  together   and  are  revolved  by  a  constantly   operating 


Fig. 


-Circuit  Selector. 


Fig.  3. —Progressive  Switch. 


receivers,  so  that  if  a  call  is  turned  in,  for  say  number  36,  the  separator 
divides  the  first  set  of  impulses  from  the  second,  and  causes  them  to  be 
registered  on  two  different  receivers — the  tens  on  one,  the  units  on  the 
other. 

An  instrument  known  as  the  " Numeral izer,"  Fig  7,  now  comes  into 
play  and  totalizes  the  indications  of  hundreds,  tens,  etc.,  and  then  se- 
lects the  circuit  of  equivalent  numerical  value.  The  signaling  tele- 
phone is  then  connected  to  the  telephone  signaled  for,  and  at  the  same 
time  a  copper  ball,  which  has  been  released  over  a  signaling  track,  runs 
along  it  by  gravity  and  causes  the  call-bells  of  both  subscribeis  to  be 
operated,   notifying  them   of   their   interconnection.     Each  of  the  fore- 


electro-motor.  By  this  means  the  brushes  against  the  revolving  cylinder 
are  brought  into  electrical  connection  with  the  oblique  contact  strips 
successively,  and  one  at  a  time.  As  each  contact  brush  engages  with  an 
oblique  strip  the  arrangement  is  such  that  the  plunger-controlling  elec- 
tro magnet,  electrically  connected  with  the  said  oblique  strip,  will  be 
immediately  over  the  plunger  of  that  line  corresponding  to  the  number 
of  the  brush  in  engagement  with  the  oblique  contact  strip.  There  are 
as  many  oblique  strips  on  the  cylinder  as  there  are  sets  of  conducting 
lings  and  plungers. 

The  whole  action  of   the  preliminaiy  impulse  already  referred  to  is  to 
raise  the  plunger  of   the   signaling   line  into  electrical   connection  with 
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some  one  of  the  conductinpr  rings.  As  soon  as  this  is  done  the  circuit  is 
so  ch.inged  that  no  othei  signalinR  telephone  can  obtain  connection  with 
the  conductinR  rinst  just  seized;  the  oblique  conducting  strip,  although 
it  will  pass  under  other  brushes  representing  lines  over  which  signals 
aie  being  received,  will  not  be  affected.  ShouWl  two  adjoining  brushes 
be  in  condition  to  complete  a  circuit  through  the  selector  at  the  same 
moment  of  time  theie  will  be  no  interference,  as  the  first  unused  oblique 
strip  will  be  presented  to  one  brush  and  become  individualized  to  it  in- 
stantaneously, while  the  next  brush  immediately  following  will  not  be 
affected  until  some  othei  unusea  strip  is  presented  to  it.  From  this  it 
will  be  noted  that  the  effect  of  the  prelituinaty  impulse  is  prolonged  for 
one  complete  revolution  of  the  selectoi  cylinder,  so  that  should  the 
greater  part  of  the  percentage  system  be  in  use  at  the  time  of  the  recep- 
tion of  such  impulse,  the  rotation  of  the  selector  cylinder  will  eventu- 
ally present  an  unused  strip  to  the  waiting  brush. 

The  progressive  switch.  Figs.  3  and  4,  is  one  of  a  group  of  instruments 
controlled  by  the  circuit  selector.  The  preliminary  impulse  in  seizing 
a  percentage  division  for  the  reception  of  a  signal,  seizes  at  the  same 
time  one  of  the  progressive  switches.  The  seized  division  of  the  circuit 
selector,  which  is  only  used  for  a  few  seconds,  soon  leveits  to  common 
use,  but  the  progressive  switch  remains  individualized  for  the  use  of 
the  signaling  line,  until    the  connection  is  established.     As  soon  as  this 


goes  into  disuse.  An  automatic  change  is  effected  on  the  proper  signal- 
ing track,  representing  the  division  in  which  the  signal  is  registered, 
and  as  a  lesult  of  this  change  a  husj-  signal  is  sent  over  the  line  of  the 
signaling  telephone,  while  the  busy  telephone  is  left  undisturbed. 

The  numerical  receiver.  Fig.  5,  registers  the  signaling  impulses  as 
they  arrive  at  the  exchange.  They  are  assembled  in  percentage  groups, 
the  number  of  receivers  in  a  group  depending  upon  the  number  of  lines 
in  the  system.  In  a  system  of  not  more  than  99  lines,  two  numerical  re- 
ceivers aie  required  in  each  percentage  group.  In  a  system  of  not  more 
than  999  lines,  three  receivers  form  a  group,  and  so  on.  In  a  three 
numerial  place  system,  one  receiver  of  a  gioup  registers  hundreds, 
another  receiver  in  the  same  group  registeis  tens,  while  the  remaining 
leceiver  of  that  gioup  legisters  units.  The  number  of  receivers  used 
in  any  group  by  an  incoming  signal  depends  upon  the  numerical  value 
of  the  signal  being  registered.  If  a  signal  is  leceived  foi  connection 
with  a  telephone  whose  number  may  be  expressed  by  one  numeral  place, 
as  for  instance  number  8.  then  only  one  receiver  is  used  in  the  group, 
the  others  remaining  unaffected.  If  a  signal  is  received  for  connection 
with  a  telephone  whose  number  may  be  expiessed  by  two  numeial 
places,  as  for  instance  number  65.  then  two  receiveis  are  used,  and  so  on. 

The    receivers    are    distinguished  as  being  of  the  fiist,  second  or  third 


Fig.  S. — Numerical  Receiver'. 


Fig.  7. — Numeralizer. 


step  has  been  effected  the  progressive  switch  also  reveits  to  its  normal 
coudition,  ready  foi  use  by  any  of  the  lemaining  lines.  The  action  of 
the  preliminaiy  impulse  translated  through  some  one  division  of  the 
circuit  selector  is  to  seize  some  one  of  the  progiessive  switches,  to  indi- 
vidualize it  to  the  signaling  line,  and  in  so  doing  to  step  the  progressive 
.switch  foi  ward  one  degree.  This  isolates  the  signaling  line  and  prevents 
any  other  line  from  interferng  with  it  in  any  way  thenceforth  until  the 
progressive  switch  passes  from  under  the  control  of  the  said  signaling 
line. 

The  signaling  impulses  which  now  follow  are  registered  on  the  re- 
ceivers in  a  manner  to  be  described  later,  and  as  soon  as  this  registration 
has  been  effected  the  progressive  switch  is  automatically  stepped  forward 
anothei  degree.  In  this  position  the  switch  is  connected  to  one  of  the 
signaling  tracks,  a  desciiption  of  which  shortly  follows.  A  constantly 
operating  alternating  current  generatoi  is  then  put  in  circuit  with  the 
signaling  line,  through  the  signaling  track  and  progressive  switch,  for 
the  purpose  of  ringing  the  call-bell  at  the  outlying  station;  one  long 
ring  if  connection  is  established,  or  two  disconnected  rings,  a  "busy" 
signal,  if  the  line  called  for  is  in  use.  The  progressive  switch  is  then 
stepped  forward  another  degree,  leaving  the  connected  lines  in  condition 


order  in  a  thr;e  numeral  place  system.  In  any  group,  the  receiver  of  the 
first  order  is  first  to  be  used,  the  others  being  brought  into  use  sequentially, 
if  required.  If  a  signal  is  registered  for  connection  with  a  one  numeral 
place  value,  say  number  8,  the  receiver  of  the  first  order  then  indicates 
the  complete  legistration,  which  may  be  termed  a  units  register.  Should 
two  sets  of  impulses  be  registered,  as  would  be  the  case  in  a  signal  for 
connection  with  a  two  numeral  place  value,  say  number  65,  the  numer- 
ical receiver  of  the  first  order  would  register  th^  first  set  of  impulses, 
and  the  receiver  of  the  second  order  would  register  the  second  set.  The 
leceiver  of  the  first  order,  in  this  event,  registers  tens,  while  the  re- 
ceiver of  the  second  older  registers  units.  In  the  event  of  a  signal 
arriving  for  connection  with  a  three  numeral  place  value,  say  number 
926,  the  receiver  of  the  first  oidei  would  register  the  first  set  of  impulses, 
while  the  receivers  of  the  second  and  third  order  would  respectively 
register  the  second  and  third  sets  of  impulses.  In  this  event,  the  regis- 
trations of  the  receiveis  of  the  first,  second  and  third  orders  would  be 
lespectively  hundreds,  tens  and  units. 

The  receiver  is  a  step-by-step  apparatus  of  special  construction  for 
recording  accurately  the  sum  of  the  impulses  received.  It  is  adapted  to 
take    ten    forward    steps,  corresponding  to  the  numbers  0  to  9  inclusive. 


Fig.  6. — Numerical  Separator. 


Fig.  8.— Signaling  Track. 


for  telephonic  communication,  or  if  the  line  called  for  is  in  use  the  sig- 
naling line  is  placed  in  condition  foi  turning  in  other  calls.  The  switch 
is  restoied  to  normal  condition  either  by  the  act  of  the  signaling  sub- 
scriber releasing,  or  by  a  time  limit  apparatus  at  the  central  station, 
where  such  appaiatus  is  used. 

The  foregoing  action  is  that  of  a  signaling  subsciiber  using  a  pro- 
gressive switch  for  ihe  purpose  of  effecting  a  connection  with  the  line 
of  some  other  subscriber.  These  progressive  switches  work  in  pairs, 
the  other  switch  being  seized  also  by  the  signaling  subscriber  as  soon  as 
a  registration  has  been  effected  of  the  number  of  the  telephone  with 
which  connection  is  desired.  The  seizure  of  the  second  progressive 
switch  individualizes  it  to  the  use  of  the  telephone  signaled  for,  and 
prevencs  any  other  telephone  from  connecting  with  it  from  that  time 
until  released.  This  seizuie  also  puts  the  switch  in  condition  for  send- 
ing a  call-bell  signal  over  the  line  of  the  subscriber  called.  It  is  then 
automatically  instrumental  in  establishing  a  talking  circuit  through  an 
apparatus  designated  the  "Connector, "  a  description  of  which  follows 
latei. 

The  circuits  are  so  airanged  that  when  a  call  arrives  at  the  exchange 
for  connection  with  a  telephone  already  connected  and  in  use,  no  pro- 
gressive switch  can  be  individualized  to  the  use  of  the  busy  line  until  it 


The  various  series  of  impulses  are  distributed  to  their  proper  re- 
ceivers by  an  instrument  designated  the  "Numerical  Separator, "  a 
description  of  which  shortly  follows.  One  receiver  can  register  nine 
indications,  twn  receivers  can  register  99  indications,  while  three  re- 
ceivers can  register  999  indications.  Each  receiver  directly  controls  ten 
ractional  branch  circuits,  and  the  varying  combinations  are  totalized  oi 
integrated  by  an  instrument  described  later  under  the  caption  of 
"Numeializer. " 

A  numerical  separator.  Fig.  6,  is  included  in  series  with  each  gioup 
of  numerical  receiveis.  It  consists  of  a  controlling  electro-magnet  hav- 
ing two  vibratory  reed  armatures.  The  reeds  are  adapted  to  be  put  into 
vibration  for  a  predetermined  length  of  time  on  the  closure  of  a  circuit 
hrough  the  controlling  electromagnet.  These  reeds  have  different  vibra- 
tory periods.  After  being  put  into  vibration  by  the  first  series  of  signal- 
ing impulses,  the  shorter  reed  first  comes  to  a  position  of  rest  and  closes 
a  circuit  for  switching  the  succeeding  series  of  impulses  through  the 
numerical  receivers  sequentially. 

The  separator  is  normally  in  series  circuit  with  the  receiver  of  the  first 
order,  and  its  action,  after  each  series  of  impulses,  is  to  prepare  a  new 
circuit  leading  the  next  succeeding  series  of  impulses  to  the  correspond- 
ing order   of   numerical   receiver.     The    longer   vibratory  period    reed 
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comes  to  a  position  of  test  immediately  after  the  shortet  reed  and  closes 
a  sliunt  circuit  tlirougb  a  rclc.isinR  device,  wliicli  places  the  separator  in 
condition  for  further  use.  It  is  necessary  to  stale  here  that  the  sig:naling 
impulses  aie  so  controlled  by  the  signaling  transmitter  at  each  sub- 
scribei 's  station  that  each  series  of  impulses  is  sepaiated  from  the 
succeeding  series  by  a  time  interval.  It  is  during  this  short  time  in- 
terval, of  about  two-fiflhs  of  a  second,  that  the  separator  reed  comes  to  a 
position  of  lest  and  closes  the  switching  circuit,  preparing  a  new  path 
for  the  next  scries  of  impulses  immediately  following 

The  numeralizer,  Kig.  7,  is  a  compound  switch  foi  giving  electio- 
mecbanical  elTect  to  the  combined  indication  of  the  several  numerical  re- 
ceivers constituting  a  percentage  group.  It  is  put  into  operation  after  each 
complete  signalhas  been    registered.     It  combines  the  fiactional  ciicuits 


tinuous  signal    is  caused  to  be  sent  over  the  lines  of    the  two  ronutcled 
subscribers. 

The  connector  is  a  counterpart  of  one  portion  of  the  circuit  selector. 
It  consists  of  a  series  of  conducting  stiips  plural jzed  on  a  peicentage 
basis.  By  a  process  similar  to  the  selection  of  the  peictntagc  connection 
fui  signaling  puiposes,  the  plungers  of  the  calling  and  called  subsciibei 
are  connected  to  one  of  the  peicentage  strips,  and  left  in  that  condition 
while  communication  is  being  held.  The  appaiatus  contributing  lo  the 
final  connection  has  all  reverted  to  common  use  and  the  peicentage  con- 
necting strip  eventually  becomes  free  for  other  useis  as  soon  as  the 
conversation  is  terminated.  Any  of  the  connecting  strips  may  be 
brought  into  operative  relation  with  each  of  the  subscriber's  lines, 
the    arrangement    being   such    that    when  one  is'seized  it  is  beld(by  the 
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Fig.  1. — New  Peckham  Trailer  Truck. 


controlled  by  the  numerical  receiver  indications  of  hundreds,  tens,  etc.. 
and  selects  an  integral  circuit  equal  in  numerical  value  to  the  sum  of 
the  combined  indications.  It  is  based  on  the  theory  of  decimal  control, 
aided  by  a  system  of  transforming  ciicuits,  and  its  method  consists  in 
causing  one  circuit  to  control  tens,  a  hundred,  a  thousand,  or  ten  thou- 
sand circuits,  by  eliminating  decimally  all  values  cf  the  thousands, 
hundieds,  tens  orders, t'etc,  not  indicated  by  the  compound  registration 
of  the  numerical  receivers. 

The  signaling  track,  Fig.  8,  consists  of  an  inclined  runway  having 
two  copper  lails  insulated  from  each  other.  On  one  side  the  rail  is 
continuous,  and  acts  as  a  feeder  for  current  supply.  On  the  other  side 
the  rail  is  broken  into  sections  having  electrical  connection  with  various 
parts  of  the  percentage  apparatus.  The  arrangement  is  such  that  when  a 
circuit-closing  ball  is  dischaiged  over  the  track  it  runs  along  it  and 
closes  circuits  between  the  rails  and  the  apparatus  electrically  connected 
thereto.  Each  peicentage  division  of  the  system  includes  one  signaling 
track.     As  soon  as  a  call  is  registeied  in  any  division  of    the    signal    re- 


signalmg  subscriber  until  he  allows  it  to  levert  to  common  use  by  the 
transmission  of  a  "lelease"  impulse  from  his  signaling  transmitter. 

The  invention  comprehends  other  features  of  novelty,  such  as  the  storing 
of  calls  for  lines  in  use  at  the  time  of  the  call  arriving,  and  an  automatic 
recording  system  for  registering  the  number  of  connections  had  by  any 
subscriber. 

The  call  storing  sj'stem  acts  as  follows:  When  a  call  is  received  for 
connection  with  some  other  telephone  then  in  use  that  call  is  stored  and 
a  busy  signal  is  sent  over  the  line  of  the  signaling  telephone.  The  busy 
telephone  is  not  intetfeied  with  until  its  user  releases  it  frrm  connec- 
tion. As  soon  as  this  is  done  the  stored  call  becomes  effective,  and  a 
"connected"  signal  is  sent  over  the  lines  of  both  parties  to  the  flew  con- 
nection then  made.     Many  calls  may  be  stored  for  the    same   telephone. 

A  New  Motor  Truck. 

We  illustrate  herewith  a  new  truck  now  being  placed  on  the  maiket  by 
the  Peckham  Motor  Trucii  &  Wheel  Company,  26  Cortlandt    street.   New 


Fig.  2.- 
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-New  Peckham  Truck. 
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ceiving  apparatus  a  circuit-closing  ball  is  discharged  along  the  signaling 
track  of  that  division  for  the  purpose  of  signaling  to  the  calling  sub- 
scriber a  "busy"  signal  if  the  line  required  is  in  use.  If  connection  has 
been  established  it  is  made  known  by  a  long  continuous  ring  on  the  call- 
bells  of  the  connected  subscribers.  At  that  part  of  the  signal  track 
where  the  circuit-closing  ball  is  caused  to  ring  the  call-bells  of  the 
outlying  stations,  three  disconnected  sections  of  track  are  found. 

The  electro-mechanical  connections  to  these  track  sections  are  such 
that  when  a  calling  subscriber  has  signaled  for  connection  with  a  tele- 
phone already  in  use,  the  second  section  of  track  is  made  neutral  so  that 
the  circuit-closing  ball  will  ring  the  call-bell  or  bells  on  only  the  first 
and  third  sections  of  track  ;  the  second  or  neutral  track  being  utilized  for 
causing  a  time  element  between  the  call  bell  signals  turned  in  by  the 
pa.ssage  of  the  ball  over  the  first  and  third  sections  of  track.  On  the 
other  hand,  if  connection  has  been  established,  the  three  sections  of 
track  are  conerted  electrically  into  one  long  section,  so  that  when  the 
circuit-closing  ball  passes  over    the  three   sections  of    track  a  long  con- 


York,  and  designed  by  its  president,  Mr.  Peckham,  to  meet  the  require- 
ments of  certain  roads  that  favor  a  cheaper  construction  than  its  all- 
steel,  machine-fitted  trucks.  The  new  "Excelsior"  trucks  are  con- 
structed upon  the  same  general  principle  as  Peckham's  cantilever 
extension  tiuck.  The  pedestal  and  spiing  supports  are  cast  in  one  piece 
and  secured  by  hot-driven  rivets,  no  bolts  being  used  in  its  construction. 
It  is  provided  with  a  steel  top  frame  connecting  the  different  springs.  It 
is  so  constructed  that  it  can  be  used  as  a  "trailer"  truck,  as  shown  in 
cut,  Fig.  1,  or  as  a  motor  truck  with  all  the  spiral  springs,  oi 
as  a  motor  truck  with  both  spiral  and  end  elliptic  spirngs,  as 
shown  in  Fig.  2.  Its  yokes  aie  provided  with  Peckham 's  flexible  gear, 
which  supports  the  truck  frame  upon  the  journal  boxes  by  graduated 
spiral  springs;  it  is  also  piovided  with  Peckham's  dust-tight,  self- 
lubricating  journal  boxes,  and  with  tiuss  extension  for  open  cars,  when 
so  desired.  Although  somewhat  lower  in  price  than  its  all-steel,  ma- 
chine-fitted trucks,  the  new  form  is  made  with  the  same  degree  of  care 
as   to    details,    as  is  used  in  the    construction    of   all    Peckham    trucks. 
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financial  3nteUigcnce. 


The  Electrical  Stock  Market. 


New  York.  Jan.  5.  1895. 

ELECTRICAL  STOCKS  continue  to  be  handicapped  by  the  sustained  depres- 
sion in  stock  market  values.  The  financial  horizon  is  streaked  with  gloomy 
hues,  and  the  rays  of  coming  brightness  are  as  yet  uot  strong  enough  to  dispel 
the  clouds  of  gloom.  The  complications  of  the  currency  question  are  again 
exercising  a  malignant  influence  on  the  nation's  trade,  and  all  branches  of 
business  are  again   feeling   the    evil  results  of  distrust  and    lack  of  confidence. 

GEN'ER.\L  ELECTRICS  quotations,  accordingly  do  not  show  any  life  or 
buoyancy.  There  is  no  justification  for  the  sagginess.  all  the  cirumstances  really 
warranting  quotations  continuing  favorable.  In  fact  were  it  not  for  a  sympa- 
thetic reaction  with  the  whole  market  depression.  General  Electric  would  rise 
as  there  is  a  distinctly  bullish  feeling  on  the  security,  a  good  many  people  form- 
erlj'  inimical  to  the  property  now  manifesting  a  most  friendly  spirit  towards 
it.  but  while  the  stock  fails  to  respond  to  this  change  of  sentiment,  the 
bonds  of  the  General  Electric  Company  are  acting  very  well.  With  the  com- 
pany's affairs  nowadays  in  a  comparatively  comfortable  and  easy  condition, 
these  bonds  are  again  becoming  regarded  as  a  good  investment,  and  since  the 
first  of  December  they  have  advanced  over  S  per  cent.,  the  coupon  on  that  date 
having  been  a  good  deal  more  than  recovered.  And.  when  one  looks  into  the 
recent  record  of  the  General  Electric  Company,  it  is  no  wonder  that  there 
should  exist  a  demand  of  such  proportions  as  has  of  late  come  to  light.  During 
the  year  the  company  purchased  si. 000. 000  of  its  bonds  calling  for  an  expendi- 
ture at  an  averagej  price  of  85  or  £850,000.  II  also  has  $600,000  cash  in  bank 
arising  out  of  profits  from  sales.  This  makes  a  surplus  earned  during  the  year 
of  $1,450,000  above  interest  charges  on  the  entire  issue  of  debenture  bonds,  a  sum 
equalling  7  per  cent,  on  the  preferred  stock  and  nearly  4  per  cent,  on  the  com- 
mon stock,  a  pretty  good  showing  for  a  bad  year.  This  has  been  made  possible 
by  the  introduction  of  conservative  methods  in  the  matters  of  sales  and  collec- 
tions. The  $1,000,000  bonds  in  the  company's  hands  were  not  retired,  but  are 
held  in  the  treasury  as  an  investment,  the  interest  money  being  regularly  put 
aside.  The  intention  is  to  continue  the  present  policy  of  retiring  the  bonds  un- 
til such  time  as  the  reconstruction  of  its  finances  will  allow  the  company  to 
resume  dividend  payments  on  both  classes  of  stock.  Business  continues  good, 
the  gross  output    of  apparatus  being  above  SI. 000,000  per  month. 

WESTINGHOUSE  ELECTRIC  issues  are  quiet  pending  the  complete  removal 
of  the  company's  works  to  the  new  Brinton  plant.  The  Westinghouse  penple 
in  this  city  decline  to  discuss  the  report  that  they  are  figuring  on  the  cost  of 
electrically  equipping  tne  Manhattan  Elevated  Railroad  Company,  of  New  'i'ork, 
although  previous  reports  had  it  that  the  General  Electric  would  get  the  con- 
tract. The  Manhattan  people  will  not  say  with  whom  they  are  treating  in  the 
matter,  but  both  companies  are  understood  to  be  eagerly  bidding  for  the  chance. 
There  has  been  some  unlocked  for  delay  m  the  operation  of  removal  to  Brinton, 
but  the  officials  say  it  is  now  progressing  satisfactorily,  though  they  cannot  say 
when  the  whole  Westinghouse  plant  will    be  housed  in  the  new  shops. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  117  130 

Cleveland  General  Electric 100  80  90 

East  River  Electric  Light  Co 100  -  SO 

Edison  Electric  III..  New  York 100  101  102 

"        "        Brooklyn 100  110  112 

Boston 100  120  124 

"              "        "        Philadelphia 100  120  125 

Edison  Ore  Milling 100  13  15 

Electric  Storage  Co..  Philadelphia 100  35  40 

Electric  Construction  &  Supply  Co.,  com IS             7H  10 

•'^              pref IS              7H  10 

Fort  Wayne  Electric 100               IH  2 

General  Electric 100  34  34W 

General  Electric,  pref 100  67  70 

Westinghouse  Consolidated,  com 50  32!^  33)^ 

pref SO  50  50H 

BONDS. 

Edison  Electric  111..  New  York 1,000  108  109 

Edison  Electric  Light  of  Europe 190  75  85 

General  Electric  Co.    deb.  S's 1  000  92}^         92^ 

TELEGRAPH  AND  TELEPHONE. 

American  Bell  Telephone 100  190  191 

American  District   Telegraph 100  35  40 

American  Telegraph  &  Cable 100  91  92 

Central  &  South    American    Telegraph 100  102  105 

Commercial  Cables 100  130  14S 

Erie  Telephone 100  51^  52 

Gold  &  Stock    Telegraph 100  103  "  105 

Mexican  Telegraph 100  180  190 

Mexican  Telephone 100  75  80 

New    England  Telephone 100  57  69 

New  York  &  New  Jersey  Telephone 100  97  98 

Postal  Telegraph-Cable 100  50  55 

Western  Union   Telegraph 100  86)4  87 


FORT  WAYNE  CORPORATION  issues  are  exciting  interest  anew.  Mr.  R.  T. 
McDonald  confirms  the  rumors  published  that  the  Wenstrom  Electric  Company 
will  soon  bring  suits  against  the  users  of  apparatus  furnished  by  the  leading 
electrical  companies  as  infringers  on  Wenstrom  patents,  Mr.  McDonald  says 
a  number  of  suits  will  be  entered  at  once,  the  users  of  trolley  apparatus  furn- 
ished by  other  companies  to  be  prosecuted  first.  The  suits  will  be  started  on 
Wenstrom  armature  patent  infringements,  and  they  are  expected  to  be  filed 
within  a  week  or  two.  The  Wenstrom  works  now  controlled  by  the  Fort  Wayne 
Corporation  are  reported  to  be  running  on  full  time  and  filling  a  good  amount 
of  orders. 

ST.\NDARD  UNDERGROUND  CABLE  stock  is  still  advancing.  94  being 
recently  bid  for  100.  buyers  60.  Insiders  appear  to  be  verj'  bullish  on  this  stock. 
The  regular  quarterly  dividend  of  liiper  cent,  has  been  declared  payable  Januars' 
10.  The  company  had.  it  is  reported,  an  exceptionally  good  year  in  1894.  and 
prospects  for  even  material  improvement  in"  1895  arc  reported  as  being  very 
bright. 

AMERICAN  BELL  TELEPHONE  stock  is  still  in  the  dumps.  Nothing  new 
develops  regarding  the  recent  stock  subscription  fiasco,  it  is  stated  that  only 
1.500  shares  of  the  5,000  issue  were  taken. 

E.\STERN  ELECTRIC  CABLE  preferred  stock  has  received  a  semi-annual 
dividend  of   3  per  cent. 

TRACTION  STOCKS  act  sluggishly.  The  usual  January  investment  demand 
is  not  cutting  much  of  a  figure  this  year,  and  street  railway  issues  are  not  being 
helped  along  much  by  the  January  disbursements.  A  new  traction  security  now 
otfered  to  investors  is  an  issue  ot  $2,500,000  5  per  cent,  forty-year  bonds,  put 
out  by  the  Second  .Avenue  Traction  Company,  of  Pittsburg.  These  bonds  are 
for  the  purpose  of  improving  and  extending  the  company's  system. 

ELECTRIC  TRACTION  STOCKS. 

Bid.  Asked 

Union  Ry.  Co.  (Huckleberry) 115  120 

Brooklyn  Traction,  pref 66  69W 

com 14H  1^ 

Lonjr  Island  Traction 14  14 

Rochester  St.  Ry 30  40 

Columbus  St.  Rv 45  SO 

Louisville  St.  Ry.  pref 87  88 

"      ■ '       com 37  39 

Cleveland  Electric  Ry 45  47 

Cleveland  Citv  Ry 68  70 

North    Shore  Traction 23)4  25 

New  Orleans  Traction 6^  65 

Worcester  Traction  pref 80  82 

com 13  14 

Metropolitan  Traction,  Philadelphia 103  104 

Philadelphia  Traction 98  100 

People's  Traction 51)4  52 

Binghamton  R,  R.  common 100  — 

BONDS. 

Bid  Asked 

»Union  Rv.  1st.  mtge  6s 105  108 

•Westchester  Electric  1st.  mtge.  5s 98  101 

Rochester  St.  Rv.  1st.  Ss 95  97 

•Columbus  St.  Ry.  IstSs 9S  97 

Columbus  Crosstown  1st.  5s 9S  97 

•Binghamton  Railroad  Co.  Ss 99  100 

•With  accmed  interest. 


Special  (Eorresponbcnce. 


New  York  Notes. 


Office  of  The  Electrical  World. 
253  Broadway'  New  York.  Jan.  5.  1895. 

MESSRS.  HOWARD  C.  WHITNEY,  formerly  with  the  Crocker  &  Wheeler  Elec- 
tric Company.  New  York,  and  Lewis  O.  Brewster,  formerly  manager  of  the 
New  York  office  of  Almond  &  Sargent,  of  Boston,  have  associated  themselves 
with  the  sales  department  of  the  New  York  Insulated  Wire  Company.  The 
ofiBce  of  business  manager  of  the  company  has  been  abolished. 

MR.  JAS.  F.  KELLY,  formerly  manager  of  the  United  States  and  Wire  Cable 
Company,  of  New  York,  has  associated  himself  with  the  sales  department  ot  the 
New  York  Insulated  Wire  Company.  Mr.  Kelly  is  well  known  to  the  trade, 
among  whom  he  has  many  friends,  and  is  exceedingly  popular,  and  we  con- 
gratulate the  New  York    Insulated   Wire  Company   upon    its   acqui.sition  of    his 

MR.  JEFFERSON  YOUNG  has  been  appointed  manager  of  the  New  York 
office,  at  112  Liberty  street,  of  the  Stilwell-Bierce  &  Smith-Vaile  Company, 
whose  extensive  factories  are  located  at  Dayton,  O.  Mr.  Young  will  give  his 
entire  attention  to  pushing  the  sale  in  the  New  York  market  of  its  specialties  in 
pumping  and  hydraulic  machinery,  feed-water  heaters  and  puri6ers.  filler 
presses  for  all  purposes,  water  columns,  tank  valves  and  jacks,  and  enters  upon 
his  responsible  position  with  the  determination  of  meriting  and  winning  £ 
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New  England  Notes. 


Bkanch  Okkice  oi*  The  IClkcthicai.  World,  I 

Room  91,  Hathaway  Btiildiniif,  620  Atlantic  Ave..         V 

Boston,  January  4.  1895.  ( 

THLKPHONKPKOPI.E  are  much  interested  in  the  new  wiring  system  lur 
exchanges  by  the  NTatinnal  Telephone  ManufaclurinK  Company,  this  city.  II  is 
claimed  to  be  the  most  economical  and  simple,  as  well  as  the  most  desirable 
system  placed  upon  I  he  market.  This  company  has  been  quietly  selling  tele- 
phones and  switchboards  for  exchanges  in  dillcrent  parts  of  the  country.  We 
have  just  learned  of  a  shipment  of  nearly  200  instruments  to  the  West  lo  replace 
telephones  of  other  makes.  Some  twenty  or  more  of  the  beautiful  desk  .sets 
made  by  this  company  are  now  used  in  the  New  Yoik  City  Court  buildings,  to 
say  nothing  of  the  new  palace  hotel  "Majeiilic  '*  which  alone  is  using  SOO  in- 
struments. The  new  State  House  annex  here,  one  of  the  most  magnificent 
buildings  in  the  country,  has  just  been  completed,  ond  the  National  Company 
has  installed  in  it  a  large  plant  connecting  the  President  of  the  Senate.  Speaker 
of  the  House,  and  also  all  the  other  principal  officials.  The  War  Department  at 
Washington  is  now  testing  the  "National"  instrument,  with  a  view  to  its  adop- 
tion and  use  in  all  the  various  depots  and  posts  throughout  the  country.  We 
understand  the  "National"  has  been  in  use  for  some  time  at  the  Military 
Academy.  West  Point. 

THK  AMERICAN  TOOL  AND  MACHINE  COMPANY,  of  Boston,  is  now 
located  in  its  new  offices  and  works  at  302  Federal  street,  that  city,  and  it  may 
be  truthfully  said  that  it  is  a  fitting  home  for  a  deserving  company— now  for 
nearly  fifty  years  before  the  public,  the  confidence  of  which  it  has  enjoyed  to 
an  extensively  liberal  extent  and  stil!  possesses.  In  the  line  of  engineering  and 
machinery  work  its  reputation  is  of  the  highest  order.  In  its  new  home,  which 
practically  embraces  two  buildings,  it  is  surrounded  by  the  best  facilities  for 
good  and  quick  work,  to  say  nothing  of  its  large  and  well-equipped  factory  at 
Hyde  Park.  Mass.  Mr.  M.  H.  Barker,  who  has  been  identified  with  the  com- 
pany for  twenty-three  years,  has  been  made  its  general  manager,  and  Mr.  M. 
M.  Whipple,  whose  connection  extends  to  over  a  period  of  sixteen  years,  has 
been  elected  as  assistant  general  manager,  positions  both  of  these  gentlemen  are 
thoroughly  competent  to  fill  creditably  to  themselves  and  profitably  for  the 
company.  Mr.  W.  O.  Lincoln  remains  with  the  company  as  treasurer,  a  posi- 
tion he  has  held  for  upward  of  ten  years. 

THE  BOSTON  MOTOR  COMPANY.  17  Batterymarch  street,  reports  an  excel- 
lent business,  of  course,  during  'he  holidays.  The  demand  for  its  motor  and 
battery  outfit  for  toy  purposes  was  naturally  quite  large,  but  its  business  gener- 
ally, for  some  lime,  has  been  exceptionally  good,  particularly  in  the  line  of  its 
larger  motors,  adapted  especially  for  sewing  machines,  ventilating  fans,  dental 
drills,  jewelers,  lathes,  etc..  and.  in  fact,  all  kinds  of  light  work.  Its  medical 
coil  has  also  received  its  share  ot  recognition.  The  youtWs  Companion  is  one 
of  its  most  liberal  patrons.  It  has  been  awarded  first  prize  by  the  Massachusetts 
Charitable  Mechanics*  .Association,  and  the  Harvard  Universiiy  uses  several  of 
its  motors,  and  says  of  them  that  they  work  splendidly.  It  may  be  said  that  all 
the  motor  manufactures  of  this  company  are  thoroughly  efficient,  to  which  may 
be  added  cheapness.  Mr.  John  J.  O'Lalor.  proprietor  of  the  company,  is  a  de- 
serving young  man.  and  is  winning  his  success  entirely  by  personal  effort  and 
hard  work.  He  understands  thoroughly  his  business,  and  before  branching  out 
for  himself  did  good  and  faithful  work  for  other  electrical  corporations,  being 
identified  with  the  Sprague  Motor  Company  and  the  Bernstein  Electric  Company. 

THE  PETTINGELLANDREWS  COMPANY,  of  Boston,  with  the  commence- 
ment of  the  year,  has  assigned  their  well-known  and  popular  traveling  repre 
sentative.  Mr.  J.  E.  Wilson,  who  has  been  connected  with  the  company  for  a 
number  of  years,  always  securing  good  success,  to  the  territory  embraced  in  the 
western  part  of  New  England.  New  York  State  and  Eastern  Pennsylvania. 
Mr.  T.  G.  Smith,  a  young  man  of  ability  and  energy,  who  started  as  a  boy  with 
the  company,  and  latterly  has  had  charge  of  its  sales  department,  has  l>een 
assigned  to  the  ten  Jlory  formerly  covered  by  Mr.  Wilson— the  western  part  of 
New  England. 

IN  THE  LINE  OH  CALENDARS  for  1895.  the  electrical  corporations  and  firms 
of  Boston  may  refer  with  pride  to  their  productions.  Those  thus  far  received 
at  this  office  are  the  Pettingell-Audrews  Company.  W.  S.  Hill  Electric  Company. 
J.  Bradford  Sargent.  Ziegler  Electric  Co..  and  the  Anchor  Electric  Company. 
The  Anchor  calendar  is  really  a  beautiful  and  artistic  production. ^the  en- 
gravings being  particularly  handsome  and  attractive. 

C.  H.  M'KKNNEY  &  CO..  of  Boston,  whose  reputation  in  the  manufacture  of 
gas  and  electric  fixtures  is  second  to  none,  may  congratulate  themselve?  upon 
having  such  a  capable  representative  as  is  Mr,  Fred.  G.  Rogers.  He  is  a 
"hustler."  and  if  business  is  to  be  had  he  will  get  it. 


Western  Notes. 


Branch  Office  of  The  Electrical  World.     1 

936  Monadiiock  Building,  Chicago,  |- 

January  5.  1895.  ( 

THE  SUNBEAM  LAMP  MANUFACTURING  COMPANY,  now  that  the  oppres- 
sive yoke  of  litigation  has  been  reraoved.  is  preparing  to  push  ahead  with  vigor. 
Suubeam  lamps  will  soon  be  seen  in  every  part  of  the  country  again,  as  they 
were  not  so  long  ago. 

THE  CENTRAL  ELECTRIC  COMPANY  has  taken  inventory,  and  says  that 
the  figures  would  surprise  people  who  have  no  adequate  idea  of  the  magnitude 
of  the  electiical  supply  business. 

THE  NUTTING  ELECTRIC  COMPANY  has  distributed  its  new  printed  mat- 
ter, ana  if  beginning  to  find  that  people  have  a  genuine  interest  in  the  "Wax 
Wheel"  arc  lamp. 

THE  CHICAGO  INSUL.ATED  WIRE  COMPANY  reports  everything  as  highly 
satisfactory— a  condition  of  things  that  but  few  firms  can  boast  of  these  days. 
Its  factory  is  unusually  busy  for  this  season  of  the  year. 

ERNEST  WILLIAM  COOKE,  one  of  the  ablest  and  best-known  men  in  Western 
electrical  circles,  is  on  an  Eastern  trip.  He  is  arranging  for  several  important 
agencies. 


TIIHAMHKICAN  HI.I'.CIKIC  MANUHACTfklNG  COMPANY,  of  SI.  Loui« 
reports  Oil  interesting  lact  ill  reference  lo  the  good-of-the  order  blanks  it  baa 
been  supplying  of  late,  lively  now  and  then  it  receives  an  order  from  some 
oul-of-the-wsy  place  where  it  uever  had  any  idea  the  "American'- lamp  was 
known. 

THK  DEARBORN  KLEOTRIC  COMPANY  seems  lo  have  made  a  good  atari,  if 
iiidicalions  count  for  anything.     Its  store  la  one  of  the  busy  places  of  town. 

THK  WAS'lINGTON  ELECTRIC  COMPANY  is  busy  with  annunciator  and 
other  work,  and  has  no  reason  for  fearing  a  lack  of  business  in  1895. 

THE  METROPOLITAN  ELECTRIC  COMPANY  say.  lis  orders  for  the  Allen 
.soldering  slick  are  something  immense.  In  neatly  every  other  drparlroeDt  it  is 
particularly  busy. 


®cncral  HciPs. 


New  Incorporations. 


THE  ROCK  HILL  TELEPHONE  COMPANY,  Rock  Hill.  S.  C.  capital  stock 
iJ.UOO,  has  been  organized  by  J.  O.  Anderson  and  A.  E.  Smith. 

THE  DETROIT  RAILWAY,  Detroit.  .Mich.,  capital  stock  H.000.000.  has  been 
incorporated  by  Green  Pack,  Albert  Pack.  Chas.  L.  Pack.  Henry  A.  Everett 
and  Chas.  W.  Wason. 

THE  NATCHEZ  ELECTRIC  RAILWAY  CO.MPANY.  Nalchei.  Miss.,  capital 
slock  SIOO.OOO.  has  been  incorporated.  The  promoters  are  R.  P.  Leonard,  w. 
A.  S.  Wheeler  and  J.  A.  Clinton. 

THE  CORSICANA  .MUTUAL  TELEPHONE  COMPANY,  Corsica na.  Tex.,  cap- 
ital stock  SIO.OOO.  has  been  incorporated  by  James  Garrity.  A.  N.  Drane,  S. 
A.  Pace.  C.  E.  Jester  and  James  L  Aulry. 

THE  POTTS  MACHINERY  SUPPLY  CO.MPANY.  Columbus.  O..  capital  slock 
SIO.WK).  has  been  formed  by  Wm.  I!.  Potts.  Waller  B.  Page,  I.  N.  Hansbrough. 
Chas.  I.  Scheafand  Isaac  B.  Potts,  to  manufacture  elec'ric  specialties,  etc. 

THE  CHARLES  V.  BURNS  CO.MPANY.  Rochester.  N.  Y..  capital  slock 
$,%000.  has  been  formed  to  manufacture  and  sell  all  manner  of  supplies  for  elec- 
trical railways.  C.  F.  Burns.  E.  M.  Higgins.  Alfred  Creen.  Rochester,  are 
the  promoters. 

THE  EMPIRE  LIGHT  AND  POWER  COMPANY.  Quincy,  III.,  capital 
stock,  525.000,  has  been  incorporated  to  generate  electricity  for  light,  heat 
and  power.  Isaac  L.  Faucett,  Hsrry  O.  Channnn  and  John  P.  Wheeler,  are 
the  organizers. 

THE  BOSTON  SWITCH  MANUFACTURING  CO.MPANY.  Portland.  Me.. 
capital  stock  $1,000.  has  been  formed  to  manufacture  and  deal  in  electrical 
apparatus.     Wm.  L.  Haven.  Robert  W.  Fro.st.  Boston ;  and  Chas.  H.  Clark  are  the 

interested  persons. 

THE  COLUMBUS  ILLUMINATING  COMPANY.  Columbus.  O..  capital 
stock  $25,000.  has  been  formed  lo  establish  and  operate  eletric  light,  heat  and 
power  plants.     R.  J.  M.  Dauley,  Columbus.  O. ;  W.  D.  Park  and  W.  A.  Hardesty 

are  the  interested  parties. 

THE  ACME  ELECTRIC  COMPANY.  East  Palestine.  O..  capital  stock 
$10,000.  has  been  incorporated  Hy  Geo.  E.Sebring.  R.  N.  Chamberkin.  D.  H. 
Mackintosh,  Chas.  Beyer  and  R.  s.  Chamberkin.  to  erect  and  maintain  an 
electric  light  and  heat  plant. 

THE  ANTHO.NY  COMPANY.  Cincinnati.  O..  capital  stock  S300.000,  has  been 
formed  to  make  and  deal  in  electrical  and  magnetic  appliances,  and  lo  con- 
struct and  operate  telephone  lines,  etc.  The  promoters  are  Mark  O.  Anthony. 
Louis  Feder  and  Max  Silberberg. 

THE  KINGS  COUNTY  ELECTRIC  LIGHT  AND  POWER  COMPANY. 
Jersey  City.  N.  J.,  capital  stock  $1,000,000,  has  been  incorporated  by  Edwin 
Lowe.of  Brooklyn,  and  others  to  do  a  general  business  in  generating  elec- 
tricity for  light,  heat  and  power. 

THE  FARyUHAR  ELECTRIC  COMPANY.  Suffolk.  Mass..  maximum  capital 
stock  $1,000,000.  has  been  formed  to  manufacture  and  lease  electrical  machinery 
and  appliances,  etc.  Donald  H.  Farquhar.  Chas.  H.  Whitcomb.  and  Prank  L. 
Whitcoinb.  Boston.  Mass..  are  interested. 

THE  NEW  MARTINSVILLE  .\ND  M.ANNINGTON  TELEPHONE  COMPANY 
New  Martinsville.  W.  Va..  capital  stock  $20,000  has  been  formed.  The  pro- 
moters are  W.  S.  Barrack.  Burton;  John  E.  Poe  and  A.  M.  Crow,  of  Littleton, 
and  Amos   Jolliffe.  ot  Uniontown.  W.  Va. 

THE  CALIFORNIA  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Cali- 
fornia. Mo.,  capital  stuck  $6,000.  has  been  incorporated  to  build  and  operate  an 
electric  light  and  power  plant.  The  organizers  are  E.  B.  Crane,  W.  H, 
Mengel.  Henry  Herfurth  and  J.  P.  Gray. 

THE  W.  J.  DAVIS  ELECTRIC  COMPANY,  Pittsfield,  Mass..  capital  stock 
$6,000.  has  been  formed  to  manufacture  electrical  apparatus,  electric  and  gas 
fixtures,  aud  other  mechanical  apparatus.  Jacob  Crinlich.  Wm.  P.  Wood,  W. 
J.  Davis  and  John  White  are  the  incorporators. 

THE  BUFFALO  ELECTRICAL  TRANSIT  COMPANY,  Buffalo.  N.  Y..  has 
been  incorporated  to  construct  and  maintain  an  electric  telegraph  and  tele- 
phone company.  T.  B.  McMahon.  Charles  Oishei.  W.  W.  Read,  and  T.  C. 
Brown.  Buffalo.  N    V..  are  the  interested  parties. 

THE  NASHOLD  CLEAT  CO.MPANY.  Chicago.  III.,  capital  stock  $10,000. 
has  been  formed  to  manufacture  and  sell  electrical  appliances  and  supplies, 
and  to  buy  and  .«ell  goods  and  patents  lelating  thereto.  Elias  Nashold,  M.  W. 
Cresey  and  Luther  E.  Ellison  are  the  interested  parties. 

THE  PARKESBURG  ELECTRIC  LIGHT.  HEAT  AND  POWER  COM- 
P.ANV.  Parkesburg,  Pa.,  capital  stock  $10,000.  has  been  formed  to  generate  and 
supply  electricity  for  light,  heat  and  power.  Horace  A  Beale.  Thos.  C.  Young 
aud  Enoch-P.   Mooie.  Parkersbuig.  Pa.,  are  the  promoters. 

THE  LOOP  CONSTRUCTION  COMPANY.  Chicago.  III.,  capital  stock  II. 
000.000.  has    been  incorporated  to  build  and  construct  elevated  and  electric  rail- 
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roads,  and  to  furnish  materials  and  appliances  for  same.  Douglas  Hotcli- 
kiss.  Geo.  E.    Newlin.  and    Win.  M.  Johnson  are  Ihe  promoters. 

THE  BUCKEYE  GAS  COMPANY.  Circlcville.  O..  capital  stock  J300.000.  lias 
been  incorporated  by  J.  B.  Bradley  and  others  for  Ihe  purpose  of  building  and 
operating  electric  light  and  electric  street  railways,  manufacturing  electrical 
supplies;  also  drilling    for.  producing  and  piping  nnluralRas  and  petroleum. 

THE  CARTERVILI.E  LIGHT  AND  POWER  COMPANY.  Carterville.  Ga.. 
maximum  capital  stock  $1(H).(100.  has  been  formed  to  gcnernie  and  snpplv  elec 
trie  light  and  power;  illuminating  or  fuel  gas.  etc.  Peter  W.  French.  Wey- 
mouth. Mast. ;  T.  Putnam  Symonds.  Salem,  Mass.,  and  Wra.  E.  Merill.  Hav- 
erhill. Mass, 

THE  TRENTON  TRACTION  COMPANY.  Trenton.  N.  J.,  capital  stock  $500. 
000,  has  been  incorporated  to  buy.  acquire,  lease  and  operate  street  or  surface 
railways.  E.  J  Moore.  Philadelphia.  Pa.;  Thos.  C.  Barr.  Esst  Orange.  N.  I  . 
Francis  M.  Eppley.  West  Orange.  N.  J.,  and  George  B.  Jenkinson.  Newark.  N. 
J.,  are  the  promoters. 


Telegraph  and  Telephone. 


KNOXVILLE.  TENN.— The  People's  Telephone  Company  started  business  on 
January  1  with  a  large  list  of  .subscribers,  leaving  the  old  Bell  Company  but    38. 

D.ANVII.LE.  KY.— L.  Eddy  will  establish  a  telephone  exchange. 

OR.^NGEBURG,  S.  C— The  Southern  Bell  Telephone  Company,  of  .Atlanta. 
Ga..  will  establish  a  telephone  exchange  in  Oiangeburg. 

READING.  P.-\.— Mayor  Shanaman  has  signed  the  resolution  passed  by  coun- 
cils providing  for  the  appointment  of  a  committee  of  five  to  confer  with  the 
Pennsylvania  Telephone  Company  officials,  and  urge  them  to  take  steps  to  place 
their  wires  underground.  Should  the  matter  be  favorably  regarded,  it  is  pro- 
posed to  ask  other  companies  to  place  their  wires  underground  before  street 
paving  is  begun  on  an  extensive  scale. 

PRESTON  HOLLOW.  NY.— .4  company  has  been  formed  to  put  into  opera- 
tion a  telephone  line  from  Middleburg  to  Oak  Hill.  The  officers  elected  are 
as  follows:.President,  E.  Dutton:  secretary.  Dr.  E.  S.  Shaffer;  treasurer.  W.  P. 
Elsbree;  directors.  W.  E.  Nassler.  Middleburg:  W.  Case,  Livingstouville.  and 
others.  Application  for  a  charter  will  be  made  at  once,  and  it  is  expecled 
that  the  line  will  be  in  full  operation  by  April  1, 


Electric  Light  and  Power. 


CAMBRIDGE.  ILL.-Hillman  &  Co..  of  Peoria,  who  were  granted  a  franchise 
for  putting  in  an  electric  light  plant  for  the  village,  coinraeuced  to  break 
ground  for  the  power  house,  which  will  be  a  brick  structure  40x40  feet  and  13 
feet  high.  They  will  use  a  Ball  dynamo  for  the  street  lights  and  a  Royal 
dynamo  of  their  own  manufacture  for  incandescent  lights.  Their  engine  will 
be  100- h  p. 

STOUGHTON,  MASS. —At  a  special  town  meeting  in  Stoughton  to  consider 
the  matter  of  the  rebuilding  and  widening  of  Park  street,  a  proposition  was  re- 
ceived from  the  Brockton  and  Stoughton  Electric  Railway  Company  offering  to 
share  the  expense  of  doing  the  work,  so  as  to  enable  the  railway  company  to  at 
once  build  the  new  Stoughton  extension.  This  will  undoubtedly  result  in  the 
early  laying  of  rails  to  connect  Stoughton  and  Brockton. 

BALTIMORE.  MD.— The  scheme  to  use  the  Susquehanna  River  as  a  means  of 
generating  electric  power  has  taken  a  definite  shape.  A  certificate  of  the  Sus- 
quehanna River  Electric  Company  has  been  filed  for  record,  the  incorporators 
being  Moses  H.  Houseman.  George  K.  McGaw  and  Winfield  J.  Taylor,  of  Balti- 
more, and  Charles  R.  McConkey  of  Beach  Bottom.  The  capital  is  $100,000.  It  is 
proposed  to  dam  the  river  near  Conowingo.  Md..  and  to  erect  a  large  electric 
power  house,  similar  to  that  in  operation  at  Niagara  Falls. 

PEORIA.  ILL.— In  pursuance  to  the  provisions  of  a  resolution  adopted  by  the 
City  Council  of  the  city  of  Peoria.  111.,  at  its  regular  meeting,  held  Dec. 
13.  1894.  propositions  are  solicited  for  the  establishment  of  plants  and  the  fur- 
nishing of  the  city  of  Peoria.  111.,  and  its  inhabitants,  with  gas  and  electric 
light  for  light  ana  fuel  purposes,  for  a  period  of  10  or  20  years.  All  propositions 
must  be  received  at  Peoria.  111.,  on  or  before  Feb.  1.  1895.  Address  all  commu- 
nications and  propositions  to  John  H.  Hall.  Chairman  of  the  Committee  on 
Lights  and  Lamps  of  the  City  Council. 

ATHENS.  GA.— Athens  has  near  at  hand  an  immense  water  power  that  can 
be  utilized  at  small  expense,  and  a  movement  is  on  foot  to  make  use  of  it  at 
once.  Mr.  Rice,  an  electrical  expert  from  Dayton.  O..  came  to  Athens  a  few 
days  ago.  and  had  a  consultation  with  a  number  of  citizens  of  Athens  in  regard 
to  this  subject.  The  result  is  that  the  citizens  have  resolved  to  use  the  water 
power  off  Tallesee  shoals,  eight  miles  from  Athens,  for  the  purpose  ofgeueraling 
sufficient  electric  power  to  run  the  street  car  line  and  any  other  manufacturing 
interests  that  may  desire  to  purchase  this  power. 

DES  MOINES.  IA-— Sealed  proposals  will  be  received  by  the  Board  of  Public 
Works  until  January  10  for  lighting  the  streets,  alleys  and  public  grounds  for 
the  term  of  two  years  from  and  after  March.  1895.  Bids  will  be  received  for  225 
arc  lights,  or  a  greater  number  as  may  be  ordered  by  the  Board  of  Public  Works. 
;  BARTOW.  FLA.— A  local  paper  says  that  it  is  understood  that  some  ger  tie- 
men  are  about  perfecting  arrangements  to  put  in  an  electric  light  plant  in 
Arcadia,  wliich  brings  to  mind  again  the  fact  that  Bartow  needs  lighting,  and 
it  would  make  a  good  investment  for  one  who  wishes  to  install  a  plant.  There 
can  be  no  reasonable  doubt,  it  says,  but  that  an  electric  light  company  can 
make  good  money  from  the  start. 


The  Electric  Railway. 


AUGUSTA.  ME.— Augusta  people  ate  pleased  with  the  scheme  for  an  electric 
railroad  to  Waterville,  and  argue  that  it  would  pay  and  boom  the  business  of 
both  cities. 

SIDNEY.  O.— An  electric  railway  of  considerable  proportions  is  just  now 
interesting  the  people  of  this  city.  Articles  of  incorporation  in  the  sura  of 
lOO.ClOO  have  been  taken  out,  and  stock  is  being  rapidly  subscribed.    The  road 


is  to  be  20 
taking  in  t 
in  Auglaize  county. 

PHILADELPHIA.  PA  —The  now  famous  Suburbai 
to  the  Philadelphia  Traction  Company  the  exclusiv 
streets  in  Ihe  upper  section  of  the  city,  nearly  all  of 
on  paper,  was  boldly  pushed  to  a  final  vote  and  pa 


les  in  length,  traversing  the  entire  western  part  of  the  county, 
:owns  of  Hardin,  Wynert.  Loremies,  terminating  at  Minster. 
unty. 

Trolley  bill,  which  grants 
use  of  over  100  miles  of 
vhich  exist  at  present  only 
d  in  the  Common  Council. 
The  bill  was  passed  by  the  upper  branch  on  December  0.  and  it  now  goes  to  the 
Mayor  for  his  signature  or  veto. 

HAMILTON,  O.-The  Cincinnati.  Hamilton,  Middletown  &  Dayton  Railway 
Company  is  the  name  of  a  new  corporation  authorized  by  the  Secretary  of  State. 
The  company  is  organized  for  the  purpose  of  building  an  electric  line  between 
Cincinnati  and  Dayton.  The  incorporators  are  Messrs.  Hickenlopper.  Chas. 
Fleischmann,  H.  H.  Hoffman.  H.  B.  Morehead.  O.  B.  Brown  and  L.  C.  Weir. 
They  have  a  capital  stock  of  $500,000. 

NEW  HAVEN.  CONN'.— An  unknown  company  has  made  application  to  use 
the  streets  of  the  city  for  the  purposes  of  an  electric  railway.  It  is  a  sort  of 
blanket  petition,  and  covers  pretty  much  of  the  whole  of  New  Haven  and  a  good 
part  of  the  outlying  districts.  Jacob  E.  Emery,  lawyer,  with  an  office  in  Room 
16.  Exchange  Building. can  probably  give  further  information.  He  was  treasurer 
of  the  old  State  Street  Horse  Railroad, 

ATLANTA,  G A. —Atlanta  is  to  have  a  summer  resort  next  season.  The  Hale 
Investment  Company  has  purchased  land  and  will  transform  it  into  a  pleasure 
resort.  The  new  electric  railroad  to  the  grounds  wi;i  be  known  as  the  Atlanta 
Electric  Railway,  and  will  run  from  a  central  point  of  the  city.  Mr.  Dayton 
Hale  has  arrangements  in  charge.  T  he  improvements  and  the  electrical  road 
will  be  completed  in  time  for  the  coming  season. 

ATLANTA.  CV  — The  Atlanta  Consolidated  Street  Railway  Company  and 
another  strong  company  now  torming.  will  extend  electric  traction  here.  In 
addition  to  the  new  line,  which  has  a  strong  backing,  and  which  will  furnish  a 
magnificent  service,  the  service  of  the  Consolidated  will  be  greatly  iniproveri 
upon  by  the  building  of  power  houses,  new  arrangement  of  terminal  facilities, 
Ihe  purchase  of  new  cars,  and  so  forth,  the  improvements  to  cost  about  $100,000. 
Mr.  Joel  Hurt  is  president  of  the  Consolidated  Company. 

B.\LTIMORE..MD.— The  Baltimore  and  Lehigh  Railroad  (the  old  Maryland  Cen- 
tral) proposes  to  substitute  electricity  for  steam  on  its  line,  which  is  nov.r  being 
extended  to  York.  Pa.  President  Houseman,  of  the  newly  chartered  Susque- 
hanna Electrical  Company,  which  proposes  to  develop  the  power  of  the  Sus- 
quehanna River  at  Conowingo  Falls,  is  prominently  connected  with  the  Balti- 
more and  Lehigh  Railroad  Company,  as  are  also  Winfield  J.  Taylor  and  J.  Sum 
merfieid  Bull,  directors  in  the  Susquehanna  Company.  This  railroad  alone 
would  require  a  current  representing  several  thousand  horse-power.  Its  route 
is  only  seven  miles  from  the  proposed  site,of_the_dam. 


Personal  Notes. 


THE  NEW  FIRM  of  the  Ferris  Electrical  and  Manufacturing  Companyjhas  been 
organized,  with  its  headquarters  established  at  Cedar  Rapids.  la.,  to  take  care 
of  the  local  construction  and  electrical  interests  of  that  enterprising  city.  The 
firm  will  be  composed  of  Mr.  Thomas  Ferris,  formerly  connected  with  the 
engineering  department  of  the  General  Electric  Company,  being  one  of  the 
original  "Edison  men"  for  years,  and  at  present  traveling  for  the  General 
Electric  Company  in  the  West,  and  Mr.  Robert  Ferris,  for^  seven  years  a  practi- 
cal electrical  worker,  and  who  has  held  important  positions  with  the  Ansonia 
Electric  Company,  the  General  Electric  Company,  and  up  to  within  a  recent 
date   has  been  one  of  the  most  successful    traveling   men    in    the  employ  of  the 


Robert  Ferris, 


Thomas  Ferris. 


Central  Electric  Company,  which  boasts  of  the  best  corps  on  the  road.  In  the 
long  ago  days  he  was  in  the  railway  department  of  the  Thoinson-Houston  Elec- 
ric  Company,  at  Lynn.  It  is  the  intention  of  the  firm  to  carry  on  a  general 
construction  business,  handle  supplies  of  all  kinds,  making  a  specialty  of  fix- 
tures. They  will  also  manufacture  a  line  of  specialties,  such  as  designs  for 
window  displays,  and  other  novelties  that  are  from  time  to  time  demanded. 
They  will  also  have  a  repair  department  of  considerable  proportions.  Alto- 
gether they  will  be  in  a  position  to  install  electrical  plants  complete,  both  rail- 
way and  lighting,  and  supply  everything  necessary  for  Ihe  running  of  the  same. 
The  members  of  the  firm  are  young  men  of  high  standing  in  electrical  circles 
and  their  plan  of  organization  is  such  as  to  merit  the  patronage  of  every  one  in 
search  of  excellent  work. 


Janfary  Ti,  189S. 
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CErabe  anb  Snbustrial  Hotcs. 

J.  SCHAWEL  &  CO..  29  Johu  street.  New  York,  importers  and  inrUers  of  plat- 
inum, send  us  a  card  contRining  some  useful  information  relotiiig  to  platinum. 
The  Troy  weight  cf  platinum  wire  and  sheet  foil  pci  fool  ond  square  inch  re. 
spectively  arc  given  for  sizes  of  wire  from  No.  6  to  No.  4  B.  &  S.  Oauge  and 
thicknesses  of  foil  from  .162  to  .003  inch. 

THE  WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY'S  Canadian  works 
at  Sherbrooke.  Canada,  were  badly  damaged  by  fire  on  Saturdny  night,  December 
29.  at  12  o'clock.  The  damage  on  the  plant  and  stock  is  $10,000.  on  which  the 
insurance  is  $5,000.  The  company  intcuos  to  rebuild  at  once,  and  in  the  mean- 
time Canadian  orders  are  promptly  attended  to  at  its  Penacook.  N.  IL.  factory. 
THE  BERLIN  IRON  BRIDGE  COMPANY.  East  Berlin.  Conn.,  is  building  a 
new  power  house  for  the  Sing  Sing  Electric  Light  Company,  at  Sing  Sing.  N, 
v.  The  building  is  550  ft.  wide  and  100  ft.  long,  the  mof  being  covered  with 
anti-condensation  corrugated  iron.  The  New  England  Pin  Co..  at  Wiusted 
Conn.,  have  placed  a  contract  for  the  bridge  connecting  the  two  departments  of 
heir  works  with  the  same  company, 

DIETERICHS.  W.-\R\VICK  &  COMPANY.  Cleveland.  O..  have  succeeded  to  the 
business  of  P.  B.  Warwick,  who  remains  with  the  new  concern.  Mr.  Warwick 
was  for  several  years  with  the  late  Pord-Washburn  Storage  Battery  Company, 
and  is  now  electrician  of  the  P.  W.  Storage  Battery  Company.  The  new  com- 
pany has  been  formed  to  put  on  the  market  the  latest  types  of  slow-speed  dyna- 
mos and  motors,  the  invention  of  Mr.  Warwick.  The  winding  of  the  armatures 
of  these  machines  is  dene  by  machinery,  and  each  coil  is  capable  of  being 
removed  without  disturbing  the  remaining  ones,  thus  curtailing  a  large  reduc" 
tion  in  first  cost  and' repairs. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY.  Jersey  City.  N.  J.,  in  a  recent 
announcement  states  that  phosphor-copper  and  phosphor-bronzes  are  being  more 
and  more  extensively  used.  The  peculiar  change  which  copper  aud  bronzes 
undergo  when  fluxed  with  phosphorous  is  not  well  understood,  but  the  effects 
are  fully  appreciated,  strength  and  toughness  are  increased,  and  liability  to 
corosion  decreased.  For  these  reasons  phosphor-bronzes  are  being  used  very 
largely  in  marine  and  railway  construction.  The  charging  of  the  phosphorous 
into  the  molten  metal  must  be  d  one  with  considerable  system  and  care.  This 
part  of  the  operation  may  be  safely  and  easily  accomplished  by  the  aid  of  phos- 
phorous chargers  or  phosphorizers  made  of  plumbago.  The  Jos.  Dixon  Crucible 
Company,  which  makes  plumbago  goods  in  great  variety  for  metallurgical 
purposes,  also  makes  these  phosphorizers  in  different  sizes,  suited  to  the  size  of 
the  crucible  in  which  the  fluxing  is  to  take  place. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester.  Conn.,  reports  a  very 
bright  outlook  for  the  year  of  1895.  and.  in  fact,  has  at  no  time  during  its 
existence  had  so  many  orders  on  its  books  as  it  has  to-day.  The  company  now 
have  in  course  of  construction  in  their  works  at  Manchester  the  following 
apparatus  on  orders:  6ve  200-kw.  twelve  100-kw.  one  HO-kw.  eight  60  kw.  three 
4S-kw.  three  30-kw.  belted  generators  of  its  new  multi-polar  type;  also  three 
100-kw.  one  80-kw.  two  65-kw.  two  5C-kw.  and  one  30-kw.  direct  connected 
generators  of  its  new  multi-polar  type;  aud.  also,  thirty-one  ring  type  dyna- 
mos hnd  seventy  Manchester  motors  of  various  sizes.  Notwithstanding  the 
extensive  additions  in  the  way  of  new  tools  and  facilities  recently  made  to  its 
Manchester  plant,  the  company  has  found  it  necessary  for  the  last  two 
months  to  operate  ils  entire  plant  twenty-four  hours  a  day,  with  two  shifts  of 
men.  but  so  far  have  been  unable  to  keep  up  with  its  orders.  The  first  three 
days  of  January  the  Mather  Company  closed  contracts  for  ten  generators  ag. 
gregating    300  kilowals.  for  rail;vay  and  power  work. 

THE  ELLIOTT  TELEPHONE  COMPANY',  manufacturers  of  the  Elliott 
telephone,  has  removed  from  Atlanta.  Ga..  to  Nos.  27  and  29  West 
Morgan  street.  Martinsville.  Ind..  where  it  has  superior  facilities  for 
handling  its  rapidly  growing  business  with  promptness  and  dispatch. 
Having  moved  from  Maitinsville  to  .Atlanta  one  year  ago.  the  company 
is  now  acquainted  with  the  advantages  and  disadvantages  of  both  the  North 
and  the  South,  and  finds  that  the  cost  of  manufacturing  its  apparatus  is  reduced 
to  a  minimum,  at  its  present  location,  which,  with  the  low  rates,  superior   ship- 


ping facilities,  and  the  fact  that  it  is  near  (he  center  of  population,  enables  a 
superior  Instrument  to  be  offered  lor  less  money  Ihan'ever  before.  Tne  "Elliott,  " 
as  well  at)  the  niagneiu  telephones  of  this  company,  have  made  for  themselves  a 
reputation  to  be  justly  proud  of.  as  a  choice  collection  of  unsolicited  lestimonisls 
to  their  credit,  from  physicians,  merchants,  manufacturers  and  business  men 
attests.  The  number  of  instrument.H  sold  in  1893  was  more  than  four  times  those 
of  1892,  and  the  sales  for  the  nine  months  ending  September  30,  1894.  more  than 
trebled  those  ol    1893. 

MR.  ROMAINK  CALLENDER  will  give,  on  and  after  January  23.  an  exhibi- 
tion at  the  Decker  building.  New  York,  of  the  Callender  Telephone  Exchange 
system.  Several  years  have  been  «pent  by  the  inventor  in  perfecting  his  sys- 
tern,  in  which  he  dispense,  entirely  with  operators,  and  discards  the  expen- 
sive switchboard  with  its  numerous  connections.  Subscribers  make  their  own 
connections  automatically  by  the  use  of  a  simple  device  attached  to  each  tele- 
phone. Its  use  obviates  extra  wires  and  multiple  connections,  and  does  not  re- 
quire an  individual  apparatus  at  the  exchange  for  each  subscriber.  By  a  simple 
arrangement  the  connecting  mechanism  at  the  exchange  is  common  to  all  of 
the  subscribers,  and  ninety  per  cent,  of  the  installation  expense  is  saved  by 
providing  only  sufficient  apparatus  to  meet  the  maximum  demands  of  the  sub- 
scriters  at  one  time,  it  being  a  well-known  tact  that  only  a  percentage  of  the 
total  number  of  telephones  is  ever  in  use  simultaneously.  The  new  system 
provides  means  for  registering  the  number  of  connections  had  by  each  sub- 
scriber, so  that,  where  desired,  payment  lor  actual  use  may  be  arranged  for  on 
an  equitable  basis.  It  takes  only  twelve  seconds  to  establish  a  connection,  no 
matter  how  high  the  number  called.  These  improvements,  it  is  claimed,  make 
the  construction  so  much  less  expensive  than  existing  systems,  that  telephones 
can  be  supplied  to  subscribers  at  from  thirty  to  sixty  per  cent,  less  than  present 
rates;  the  exact  saving  depending  upon  local  conditions. 

THE  PECKHAM  MOTOR  TRlTCK  &  WHEEL  COMPANY.  New  York,  reports 
that  its  business  in  1894  showed  a  decided  increase  over  the  preceding  year. 
The  company  found  no  difTiculiy  in  running  its  works  at  full  capacity  during 
the  entire  year,  showing  the  increased  demand  for  Peckham's  trucks  as  they 
become  better  known  by  street  railway  companies.  More  than  2.000  of  the 
Peckham  trucks  are  now  in  use  on  the  cable  and  electric  roads  in  New  York 
City.  Brooklyn.  Jersey  City.  Hoboken  and  Philadelphia,  where  they  have  been 
adopted  as  standard,  after  a  thorough  trial.  Among  these  ten  roads  on  which 
the  Peckham  trucks  have  been  adopted  as  standard,  may  be  mentioned  the  At- 
lantic avenue  road  in  Brooklyn,  the  Consolidated  Traction  Company's  lines  in 
Jersey  City,  the  People's  Traction  lines  in  Philadelphia,  and  the  Metropolitan 
Street  Railway  Company's_]ines  in  New  York  City.  The  Peckham  Company 
has  brought  out  during  the  year  their  new  "Excelsior"' trucks  including  the 
"Trailer"'  truck,  designed  especially  for  "  trailer'"  cars;  the  "Spiral  Spring*' 
extension  trucjc.  designed  for  1^  ft.  closed  or  26  ft.  open  cais;  the  "'Elliptic 
Spring"  extension  truck,  designed  for  the  same  size  cars  as  the  "Spiral  Spring" 
truck,  and  also  their  No.  10  "Swivel"  truck  for  long  cars.  The  chief  feature  of 
the  company's  work  during  the  past  year,  however,  has  been  the  care  given  to 
the  small  details  of  construction.  Many  improvements  have  been  made  where 
the  varying  requirements  of  street  railway  service  indicated  that  changes  or  im- 
provements were  desirable.  The  main  design  of  the  Peckham  truck  has  not 
been  changed,  as  this  has  been  found  to  be  entirely  satisfactory.  During  the 
year  1895  other  new  features  will  be  added  where  they  may  be  found  to  be  de- 
sirable, and  judging  from  the  present  prospects,  the  Peckham  truck  will  be 
adopted  during  the  year  by  a  large  number  of  electric  railways  as  their  standard. 

Business  Zloticcs. 

WOVEN  WIRE  BRUSHES. -The  Belknap  Motor  Company,  of  Portland.  Me., 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  IDS  South 
Warren  street.  Syracuse,  N.  Y. 


3IIustrateb  ^ccorb  of  Clectrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  JANUARY  1.   1895, 
[In  charge  of  Win.  A.  Rosenbaum,  177  Times  Building.  New  York.] 

531. 6.%.  TELEPHONE  INDICATING  APPARATUS;  J.  I.  Sabin  and  W.  Hamp- 
tou.  San  Francisco,  Cal.  Application  filed  fanuary  25.  1894.  The  combina- 
tion with  a  self  restoring  visual  indicator,  of  a  non-restonng  indicator,  and 
means  for  actuating  the  non-restoring  indicator  when  the  self-restoring  in- 
dicator is  actuated. 

531.651.  ELH:cTRIC  BLOCK  SIGNAL;  C.  H.  Salada,  Pittsburg.  Pa.  Applica- 
tion filed  April  9.  1894.  This  consists  of  an  apparatus  arranged  along  the 
line  of  track  capable  of  sounding  an  alarm  in  the  locomotive  cab. 

531.657.  TRANSMUTER  FOR  ELECTRICAL  CURRENTS;  W.  J.  Still,  Toronto, 
Canada.  Application  filed  April  5,  1893.  This  consists  of  securing  on  a 
shaft  a  cylinder  of  insulating  material  around  which  is  secured  metal  rings 
with  lateral  toothed  projections  which  are  arranged  to  coact  with  a  series  of 
brushes,  the  cylinder  being  rotated  by  a  motor  arranged  in  a  fixed  relation 
to  the  transmuting  cylinder. 

531.663.  BASE  FOR  INCANDESCENT  ELECTRIC  LAMPS:  G.C.Thomas,  South 
Frarainghani,  Mass.  Application  filed  November  28.  1893.  This  consists  of 
a  vitreous  disk  having  its  edge  of  varying  thickness. 

531,677  PRINTING  TELEGRAPH;  S.  V.  Essick.  Yonkers.  N.  Y.  Application 
filed  April  20.  18^2.  This  comprises  a  type  wheel,  feeding  carriage,  and 
train    of    gear,    in    combination    with    mechanism    for    releasing    the  car- 


riage at  any  time,  and  means  for  returning  the  carriage  to  its  starting  posi- 
tion when  released. 

531.698.  ELECTRIC  ARC  LAMP;  C.  A.  Pfluger.  Chicago.  III.  Application  filed 
April  5.  1894.  This  comprises  a  pivoted  lever  controlled  by  the  series  coil,  a 
second  pivoted  lever  controlled  hy  the  shunt  coii.  an  elastic  connection  be- 
tween the  two  levers. a  clutch  associated  with  one  of  the  carbons  of  the  lamp 
and  connected  to  the  lever  controlled  by  the  shunt  coil,  whereby  the  clutch 
is  moved  only  by  the  movement  of  the  shunt  coil  lever. 

531.702.  CLEAT  FOR  ELECTRIC  WIRING;  J.  H.  Swift  and  W.  P.  Maintien. 
Plainville.  Mass.  Application  filed  March  17.  1894.  A  cleat  having  the  meet- 
ing faces  of  its  parts  non-level  and  having  transverse  wire  holding  notches, 
the  notches  being  rounded. 

531.707.  BRUSH  FOR  DYNAMO  ELECTRIC  MACHINES;  J.  B.  Wallace. 
.  Aui'onia.  Conn.  Application  filed  April  30,  1894.  This  consists  of  a  body  of 
conducting  material  and  a  surrounding  covering  of  gauze  or  cloth  of  high 
resistance  material. 

S3L 708.  ELECTRIC  SIGNAL:  W,  J.Wessenberg  and  H.J.Wilbur.  Meriden.Conn. 
Application  filed  August  12.  1893.  This  comprises  two  stationary  lenses 
and  a  swinging  diaphragm  having  a  smaller  and  an  elongated  opening, 
aud  mechanism  for  operating  the  diaphragm. 

531.751.  ELECTRIC  ARC  LAMP;  A.  Schweitzer.  Allegheny.  Pa.  Application 
filed  June  22,  1894,  This  comprises  a  pair  of  curved  carbon  holding  tubes 
suspended  in  a  support  provided  with  set  screws,  whereby  the  carbons 
can  be  adjusted  laterally  in  relation  to  each  other. 
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531.701.  CUTOUT  BOX;  O.  H.  Allon.  I.yiin.  Mass.  Application  filed  Febru- 
ary 7.  1800.  The  coiiihiuntion  with  a  base  having  a  bindiiiR  block  provided 
with  n  turn  button    of  a  lid  having  an  electrode  provided  with  an  extension- 

.'^■>1.764.  ELECTRIC  CAR  LIGHTING  APPARATUS;  W,  Biddle.  Brooklyn.  NY. 
Application  Bled  May  8,  1894.  The  combination  with  n  dynamo  adapted  to 
be  run  at  varying  speeds  and  having  reverse  wound  helices  and  a  secondary 
battery  and  working  circuit. of  circuit  connectionsand  a  polarized  compound 
switch  having  contacts  in  a  circuit  through  one  of  the  field  helices  of  the 
dynamo  when  the  electromotive  force  of  the  armature  falls  below  that  of 
the  secondarv  batlerj. 

.■^1.765.  CIRCUIT  REGULATING  DEVICE  IN  ELECTRIC  CAR  LIGHTING 
APPARATUS:  W.  Biddle.  Brooklyn.  N.  Y.  Appliccation  filed  May  28.  18<I4 
The  combiation  with  the  secondary  battery  and  its  working  circuit  and  a 
dynamo  driven  at  different  speeds,  of  a  three  point  switch  in  the  circuit  be- 
tween the  dynamo  and  the  battery,  electromagnets  for  moving  the  same 
and  changing  the  circuits  automatically,  and  springs  for  automatically 
breaking  the  circuit  when  the  electromotive  force  sinks  as  low  as  the 
battery. 


531.870.  ALTERNATING  CCRRENT  MEASURING  INSTRUMENT;  O.  B. 
Shallenberger.  Rochester.  Pa.  Application  filed  November  24.  18*1.  This 
comprises  an  armature,  an  actuating  circuit  and  actuating  coil  and  an  in- 
ductance coil,  a  second  actuating  circuit  includng  an  actuating  coil  and  a 
non-inductive  resistance,  the  actuating  circuits  being  connected  in   parallel. 

S3I.9I3.  TELEPHONE  SWITCH:  A.  G.Davis.  Haltiniore.  Md.  Application  filed 
November  M,  ISIS.  The  combination  with  the  main  line  of  a  telephone  circuit 
and  the  electrogencrator  and  the  bell  operating  magnet,  of  the  horizontal 
longitudinally  movable  shaft  carrying  the  main  driving  gear  wheel,  the 
contact  points  against  which  the  wheel  may  be  brought  to  bear,  and  con- 
neciions  whereby  the  generator  and  magnet  are  placed   in  the  main  line. 

5^1.919.  ELECTRIC  RAILWAY  SYSTEM;  J.Frank.  New  York.  N.  V.  Appli- 
cation filed  November  37  1893.  This  comprises  magnets  connected  on  one 
side  to  II  common  rail  and  on  the  other  .side  in  divided  circuits  to  rail  sec- 
tions in  front  and  rear  of  the  magnets,  and  a  vehicle  carrying  a  signal  con 
trolling    armature    and  in  turn  adapted    to  close  the  circuit  of  the  magnets. 


I 


No.  53l,8-»9.— Electric  Stham  Engine  Indicator. 


No.  531,V70. — Kl.KLTRnST.^TIC    \'c  H.T  M  HTER. 


^l.T^JO.  METHOD  OP  OPERATING  OR  CONTROLLING  ELECTRIC  MOTORS 
OR  DYNAMOS;  R.  Eickeiueyer.  Yonkers.  N.  Y.  Application  filed  Novem- 
ber 2.  IS"?!-  This  comprises  an  armature,  a  mass  of  iron  affording  pole 
cheeks  appropriately  located  with  reference  to  the  armature,  and  a  rotative 
field  magnet,  located  within  the  mass  of  iron,  and  provided  with  a  core 
which,  when  axially  varied  in  position,  will  variably  switch  the  magnet 
flow,  and  cause  it  to  pass  from  either  pole  cheel  to  the  other,  for  driving  the 
motor  in  either  direction. 

S31.821.  CONSTANT  CURRENT  DYNAMO;  J.  J.  Wood.  Fort  Wayne.  ;ind. 
Application  filed  July  3.1894.  This  comprises  a  pedestal  constructed  with  op- 
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531.837.  TROLLEY:  T.  Cooper.  Pn 
IS'M.  This  comprises  circular  s 
independent  rotation  thereof. 

S31,»40.     ADJUSTING      MECHANISM      FOR      ARC     LIGHT     CARBONS,     and 

means  adopted  to  interlock  with  portion  of  the  contact;  E.  F.  G.  H. 
Faure.  Schenectady.  N.  Y.  Application  filed  August  22.  18<}4.  This  consists 
of  clamping  jaws  support  upon  a  center,  means  for  holding  the  jaws  to- 
gether,    or  releasing  them,  and  mean?  for  turning  them  about  their  center, 

531.849.  ELECTRIC  STEAM  ENGINE  GOVERNOR;  C.  B.  Melott.  Rondout. 
N.  Y.  Application  filed  July  21.  1894.  The  combination  of  a  steam 
engine. fly  wheel  and  a  valve  adjusting  mechanism,  the  said  mechanism  be- 
ing moved  by  magnetic  attraction. 

531.854.  TELEGRAPHIC  TRANSMITTER.  J.  J.O'M.  Neil.  New  York.  N.  Y. 
Application  filed  February  28.  1S94.    This  comprises  keys  and  contact  points. 
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a  sliding  carriage,  a  track  for  the  t 
in  one  direction  and  a  spring  for 
locking  and    releasing    the   moto 
movement  of  the  carriage. 

531.866.  METHOD  OF  AND  MEANS  FOR  MEASURING  ENERGY  OF  ALTER. 
NATING  ELECTRIC  CURRENTS;  O.  B.  Shallenberger.  Rochester.  Pa. 
Application  filed  September  19.  1894.  This  comprises  a  supporting  frame 
horizontal  arm  and  coils,  and  an  adjuatible  support  for  the  coils  carried 
upon  the  arm. 

531.867.  METHOD  OF  AND  MEANS  FOR  MEASURING  ALTERNATING 
ELECTRIC  CURRENTS:  O.  B.Shallenberger.  Rochester.  Pa.  Application 
filed  September  14,  1894.  A  current  con. rolling  device  made  to  automatically 
varv  the  current  in  one  of  the  actuating  circuits  in  inverse  proportion  to  the 
periodicity. 

531.868.  INDICATING  WATT  METER  FOR  ALTERNATING  ELECTRIC  CUR- 
RENTS: O.  B.  Shallenberger.  Rochester. Pa.  Application  filed  September  19. 
1894.  The  combnalion  of  a  moving  scale  and  damping  device  mechanically 
connected  therewith  to  uphold  the  oscillation  of  the  scale. 

531.869.  W.\TT  METER  FOR  MULTIPHASE  ALTERNATING  ELECTRIC 
CURRENTS:  O.  B  Shallenberger.  Rochester.  Pa.  Applcaton  filed  September 
19.1894.  This  comprises  an  actuating  device  responding  to  the  currents 
ttansraitted  over  two  or  more  circuits  consisting  of  an  armatuie  and  two  in- 
dependently operating  sets  of  actuating  coils,  each  set  comprising  a  series 
coil  connected  lu  one  circuit  and  a  shuut  coil  connected  across  another  cir- 
cuit. 


531.962.  DISTRIBUTION  OF  ELECTRICITY;  T.  Parker.  J.  H.  Woodward  and 
S.  G.  Rees.  Wolverhampton.  England.  Application  filed  February  24.  1892. 
This  comprises  high  tension  mains  and  distributing  mains  with  transtor 
mers  between  the  high  tension  mains  and  distributing  mains,  a  switch  sta- 
tion or  station  pilot  or  volt  meter  wires  from  the  distributing  mains  to 
the  switch  stations,  and  switches  controlled  through  the  pilot  wires  to  cut 
the  transformer  in  and  out. 

531.970.  ELECTROSTATIC  VOLTMETER;  H  a.  Rowland.  Baltimore.  Md, 
Application  filed  February  24,  1894.  A  meter  having  a  hollow  movable  needle 
imm-ersed  in  a  non-conducting  liquid,  of  high  specific  inductive  capacity. 

531.978.  ^ELECTRIC  ARC  LAMP;  C.  E.  Scribner.  Chicago.  111.  Application 
filed  May  7.  1891.  This  consists  of  a  verticallv  movable  clutch  by  which  the 
upper  carbon  is  carried,  and  intervening  mechanism  controlled  by  ihe  regu- 
lating mechanism,  for  feeding  the  carbon  downward. 

531.980.  ELECTRIC  RAIL  BOND;  G.  E.  Somers  Bridgeport.  Conn.  Applica- 
tion filed  May  7.  1894.  This  consists  ot  a  series  ot  strands  of  wire  laid  to- 
gether and  given  a  half  turn  so  that  strands  of  equal  length  may  be 
used,  the  strands  being  retained  in  place  by  tapering  ferrules,  the  upper 
ends  of  which  are  pressed  into  the  strands  and  which  are  adapted  to  engage 
the  rails  in  setting  the  bond  in  place. 


No.  551,980,— Electric  Rail  Bond. 


531.986.  RAILWAY  SIGN.^L:  D.  H.  Wilson.  Chicago.  111.  Application  filed  Feb. 
ruary  10.  1894.  This  comprises  an  electric  fence,  a  system  of  signals,  a  com- 
bined motor  and  generator  having  three  armatures  on  one  shaft  and  connec- 
tions whereby  the  two  generator  armatures  supply  current  for  the  fence  and 
system  of  signals. 

5319^6.  ELECTRIC  CONVERTER;  R.  H.  Hassler.  Pittsburg.  Pa.  Application 
filed  April  30.  1894.  This  comprises  a  core  and  separately  wound  and  in- 
sulated coils  (hereon,  the  coils  having  projecting  ends  which  are  spread  or 
arranged  fan-wise. 

532.003.  ELECTRIC  SIGNALING  APPARATUS:  G.  E.  Miller.  Saugus.  Ma.is. 
Application  filed  January  24.  1894.  Means  for  automatically  signaling 
between  trains  on  the  same  track  when  within  any  predetermined  distance 
as  may  be  desired  according  to  the  length  of  the  trains. 

532  009.  ELECTRIC  SEMAPHORE  SETTING  DEVICE;  H.  A.  Parrish,  Jack- 
son. Mich,  .\pplication  filed  February  10.  1894.  This  consists  in  arranging 
the  parts  so  that  the  closing  of  the  signal  ciicuit  moves  the  signal  from  an 
almost  perfect  condition  of  balance  to  a  slightly  unbalanced  position,  suffi- 
cient to  restore    the  signal  by  gravitation    as  soon  as  the  circuit    is  opened. 
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DEATH  FROfH  ELECTRIC  SHOCK. 

In  another  coluiiin  we  print  a  letter  from  a  correspondent  at 
Ueinerara  describing  the  circumstances  of  a  death  from  an  electric 
shock,  received  from  a  S2-volt  alternating  circuit.  The  lack  of 
insulation  found  between  the  primary  and  secondary  could  not  have 
harl  anything  to  do  with  the  case,  as  if  the  secondary  had  been  sub- 
jected to  the  voltage  of  the  primary,  even  for  a  short  instant,  the 
fuses  would  have  instantaneously  been  blown,  and,  unless  very 
momentary,  the  lamps  burned  out  and  the  conductors  perhaps 
melted.  The  death  might  have  been  caused  simply  from  the  eflFecl 
of  the  shock  due  to  the  52  volts  of  the  secondary  circuit,  either  from 
the  victim  suffering  from  some  predisposing  organic  trouble,  or,  if 
an  ignorant  man,  from  the  fright  of  the  sudden  shock  aloue.  Or  the 
cause  might  have  been  that  described  by  Dr.  Hopkinson  some  years 
ago  in  a  paper  in  T/if  Philosophical  Magazine,  entitled  "An  Unno- 
ticed Danger  in  Certain  A])paratus  for  the  Distribution  of  Electricity.  " 
It  is  here  stated  that  dangei  exists  in  a  certain  electrostatic  action, 
and  if  a  transformer  has  a  large  electrostatic  capacity  a  shock 
may  be  received  that  will  certainly  kill  regardless  of  the  voltage  of 
the  secondary.  In  Europe,  we  believe,  it  iscu.stomary  to  make  provi- 
sion for  this  through  an  earth  connection.  In  a  case  calculated  by  Dr. 
Hopkinson,  the  electrostatic  capacity  is  assumed  at  0.3  microfarads, 
which  figure,  he  states,  may  be  attained  in  a  transformer;  it  is  then 
shown  that  under  certain  conditions  an  E.  M.  F.  sufficient  to  send  0.3 
of  an  ampere  through  the  humau  body  for  a  sensible  time  may  be 
attained,  which  amount  would  certainly  kill  a  man.  The  case  cited 
b)'  our  correspondent  would  have  been  an  excellent  ode  to  have 
applied  the  D 'Arson val-Goelet  method  of  resuscitation  to,  and  the 
chances  are  very  good  that  the  victim  of  the  shock  could  have 
been  revived  At  any  rate,  it  further  emphasizes  the  necessity  to 
all  those  having  to  do  with  electricity  of  becoming  acquainted  with 
the  method  of  resuscitation  to  be  followed  in  case  of  shock.  We 
have  still  left  some  of  the  sheets  printed  by  us  containing  the  neces- 
sary direction,  which  are  at  the  disposition  of  out  readers. 


THE    BROOKLYN  STREET  RAILWAY  STRIKE. 

As  we  go  to  press  the  threatened  strike  of  the  emploj'es  of  the 
Brooklyn  surface  railways  has  just  been  inaugurated,  affecting 
almost  fifty  street  railway  lines,  mostly  electrical,  some  six  thousand 
employes  and  several  hundred  thousand  citizens.  The  real  point  at 
issue  seems  to  be  the  system  of  payment  for  those  men  who  are  em- 
ployed only  during  the  busy  hours,  or  as  extras.  The  men  claim 
that  if  they  have  to  remain  at  the  companies'  call  during  the  entire 
day  they  should  receive  some  extra  compensation  beyond  that  de- 
rived from  the  few  trips  they  actually  make,  or  that  extra  compen- 
alion  should  be  allowed  for  the  trips  during  the  busy  hours  in 
ordei  that  their  pay  may  more  nearly  approach  what  it  would  be 
if  the  same  number  of  car?  were  run  continuously.  The  companies, 
on  the  other  hand,  refuse  to  entertain  the  demands  made  for  the 
reason  that  it  would  result  in  an  additional  expense  which  the  income 
of  their  roads  does  not  warrant.  At  the  present  writing  it  appears  as 
if  the  strike  would  go  against  the  employes,  whose  position  is  not 
upheld  by  the  State  Arbitration  Commissioners,  and  whose  places 
are  being  eagerly  sought  by  other  men.  A  feature  of  the  strike  that 
will  doubtless  be  watched  with  much  interest  is  in  regard  to  the  atti- 
tude that  will  be  assumed  by  the  United  States  Government  with 
respect  to  the  complication  introduced  through  the  running  of  mail 
cars,  as  the  strikers  do  not  seem  inclined  to  accord  the  immunity 
claimed  by  the  roads  from  the  presence  of  these  cars.  The  extreme 
and  widely  extended  discomfort  produced  will  also  probably  renew 
the  question  brought  up  by  the  Chicago  strike  last  year,  as  to  the 
rights  of  the  public  and  their  remedy  against  such  a  paralyzation  of 
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their  means  of  transportation.  (A  good  purpose  will  be  accom- 
plished if  the  prominence  given  to  the  financial  question  will,  through 
the  claim  of  the  companies  as  to  their  restricted  funds  for  operating 
expenses,  direct  attention  to  the  disposition  of  the  earnings. 
The  Brooklyn  companies  have  been  among  the  worst  sinners  in  re- 
spect to  watering  stock,  and  in  the  case  of  the  laigest  company  it  is 
asserted  that  but  IS  per  cent,  of  the  capitalization  represents  real 
values.  Electric  traction  has  suffered  severelj-  everywhere  from  this 
cause,  and  it  is  well  to  bear  in  mind  in  the  present  instance  in  con- 
nection with  the  pleas  of  insufficient  earnings,  that  the  legitimate 
profits  of  passenger  traffic  have  been  enoraiously  increased  by  elec- 
tric traction,  but  subverted  to  pay  the  charges  resulting  from  an  in- 
excusably inflated  capitalization. 


CENTRAL  STATIONS  IN  GREAT  BRITAIN. 

Two  of  our  English  contemporaries  have  recently  issued  lists  of 
the  central  electric  lighting  stations  of  Great  Britain,  from  which 
we  learn  that  there  are  now  95  of  these  in  operation,  with  20  more 
in  course  of  construction.  In  this  couutrj'  there  are  now  more 
than  2,700  central  stations  in  operation,  and  although  the  ratio 
between  the  two  numbers  does  not  give  ,  a  correct  idea 
of  the  relative  electric  lighting  done  in  the  two  countries 
on  account  of  the  large  size  of  almost  all  of  the  British  stations, 
yet  after  making  all  allowances  for  this,  the  United  States  is  still 
vastly  in  advance:  indeed,  it  is  probable  that  almost  any  one 
of  our  leading  States  can  make  a  better  showing.  On  the 
other  hand,  with  few  exceptions  the  British  stations  have  been 
designed  and  constructed  on  true  engineering  principles,  and  but 
few  stations  in  this  country  will  compare  favorably  on  this  basis 
with  them.  Of  the  86  stations  now  in  operation  of  which  informa- 
tion is  given,  38  use  the  continuous  current,  and  6  of  the  13  now 
in  progress  of  which  data  are  printed,  will  also  generate  continuous 
currents.  Of  the  latter  three  will  employ  the  three-wire  method  of 
distribution,  and  four  the  same  in  conjunction  with  storage 
batteries;  one  will  use  high  tension  currents  with  a  secondary  dis- 
tribution from  transformers,  and  another  will  generate  current  at 
2,000  volts,  which  will  be  lowered  by  means  of  continuous  current 
transformers  in  sub-stations  and  distributed  by  the  two-wire  system. 
All  seven  of  the  alternating  stations  will  distribute  from  transformer 
sub-stations.  Only  one  station  will  employ  both  continuous  and 
alternating  currents— that  at  Edinburgh.  We  have  brought  out 
these  details  of  the  stations  of  latest  design  to  show  how  widelj',  in 
general,  British  practice  departs  from  our  own.  r'istribution  from 
sub-stations,  both  with  continuous  and  alternating  current,  is  the 
method  adopted  for  the  majority  of  the  stations,  and  E.  P.  S. ,  not 
the  Continental  central  station  tj'pe  of  storage  battery,  ir.  that  which 
will  be  employed.  The  generating  machinery  in  only  7  of  the 
13  stations  will  be  direct-connected,  rope-driving  being  employed 
in  the  others.  For  the  night  supply  of  current  the  price  to  be 
charged  will  vary  from  12  to  16  cents  per  kilowatt-hour,  the  average 
being  13  cents;  for  the  day  supply  the  price  ranges  from  7  to  14 
cents,  the  average  being  9  cents  per  kilowatt-hour.  When  we  learn 
the  price  of  gas  in  Great  Britain,  the  reason  of  the  little  advance 
made  in  electric  lighting  in  that  country  appears  clear.  For  exam- 
ple, in  13  towns  where  stations  are  now  being  installed,  the 
price  of  gas  ranges  from  43  to  92  cents  per  thousand,  the  average 
being  68  cents.  In  a  town  where  it  is  proposed  to  charge  16  cents 
per  kilowatt-hour  for  electrical  energy,  the  price  of  gas  is  only  62 
cents  per  thousand;  or,  on  the  basis  of  60  watts  of  electrical  energy 
generated  per  lamp  and  5  feet  of  gas  per  16-candle-power  jet,  elec- 
tric lighting  will  cost  more  than  three  times  as  much  as  gas  lighting. 


the  numerous  tests  of  Mr.  Barrett  showed  that  the  corrosion  was,  as 
a  rule,  confined  to  well  determined  areas,  whose  limits  may  almost 
be  determined  a /r/on;  that  while  the  effects  are  serious  in  their 
nature  the  remedy  is  not  a  matter  of  conjecture,  and  its  application 
is  merely  a  question  of  cost  for  the  necessary  return  conductors  in  the 
danger  territory..  It  is  shown  that  in  Brooklyn  the  conditions  are 
somewhat  complicated  by  the  distribution  of  power  houses  and  the 
conductive  action  of  bodies  of  water,  and  it  is  well  that  these  factors 
have  been  brought  forward,  as  they  render  the  general  problem  of  pre- 
vention of  corrosion  more  definite.  The  principles  upon  which  the 
problem  rests  are  simple  enough  and  is  purely  one  of  the  considera- 
tion of  relative  conductivities.  The  return  current  will  seek  the 
path  of  least  conductivity,  but  it  does  not  necessarily  follow  that  if 
underground  piping  forms  part  of  this  path  the  result  must  be 
injurious.  The  corrosive  action  occurs  through  the  passage  of  the 
current  into  an  electrolyte,  which,  in  this  case,  is  the  moisture  of 
the  soil,  but  if  suitable  metallic  connections  are  made  by  means  of 
which  it  instead  may  ultimately  leave  the  pipes,  a  harmful  effect  is 
avoided.  This  points  to  the  necessity  of  having  conductors  led 
from  the  power  house  throughout  the  danger  territory,  there 
to  be  connected  at  intervals  to  the  underground  pipes.  Of  course, 
in  order  that  the  danger  territory  may  be  as  restricted  as 
possible  and  the  difference  of  potential  kept  down,  the  rail- 
way return  conductors  should  be  given  an  ample  capacity.  While 
this  is  a  general  statement,  each  case  will  involve  special  condi- 
tions, and  require  a  special  solution,  and  this  is  well  shown 
in  Mr.  Barrett's  report  in  respect  to  the  influence  of  the  Brook- 
lyn water  front  and  the  Gowanus  Canal,  and  would  apply 
also  where  a  road  passes  over  ground  of  varying  conductivitj-,  as 
when  portions  of  the  route  is  over  a  damp  stratum  of  soil,  or  when 
the  power  house  is  situated  on  ground  having  a  path  of  good  con- 
ductivity to  distant  portions  of  the  road.  While,  therefore,  it  would 
always  be  advisable  when  building  an  electric  system  to  install 
at  the  beginning  the  conductors  referred  to  throughout  the  terri- 
tory adjacent  to  the  power  house,  and  to  study  the  effect  that  will 
result  from  the  neighborhood  of  bodies  of  water  and  take  the  neces- 
sary precautions  at  that  time,  in  most  cases  there  will  still  remain 
a  portion  of  the  problem  to  be  studied  after  the  road  is  completed. 
It  fortunately  happens  that  these  later  steps  are  quite  simple,  and 
merely  necessitate  a  survey  along  the  line  of  the  road  with  a  volt- 
meter, and  as  a  rule  the  indications  thus  recorded  will  point  directly 
to  a  remedy  that  mostly  will  be  local  in  character,  if  the  ones  de- 
termined a /r/orz  as    above   have  been  previously  properly  applied. 


Harmonic  Call  Bells. 


TROLLEY  RETURN  AND  UNDERGROUND  PIPES. 

In  another  column  we  give  a  synopsis  of  the  report  by  Mr.  John 
A.  Barrett  to  the  Brooklyn  Subway  Commissioners  on  the  corrosion 
of  underground  pipes  by  trolley  return  currents,  which  is  of  particu- 
lar interest  from  confirming  strongly  the  conclusions  recently  put 
fortlj  by  other  authorities  in  regard  to  the  subject.     .■Vs  will  be  seen, 


Maj.  H.  Bagnold,  K.  E. ,  in  the  London  Electrical  Review  of 
October  20,  lefers  to  an  article  that  appeared  in  The  Electrical 
World  of  September  22,  1894,  by  Mr.  S.  D.  Mott  relative  to  har- 
monic call  bells,  and  states  that  the  principle  there  described  is 
fully    set    forth  in  his  British   patent  specification.  No.  860  of  1891. 

This  patent  is  still  maintained,  he  says,  and  a  considerable  num- 
ber of  "bell  repeaters"  constructed  on  this  principle,  as  described 
in  the  London  £'&rfnVa/ A'tT/Vrf  of  November,  1891  (No.  728), 
have  been  sold  during  the  last  three  years.  JIaj.  Bagnold  remarks 
that  it  is  perhaps  worth  while  pointing  out  that  Mr.  Mott's  bell 
as  designed  would  not  ring.  It  would  only  make  an  unpleasant 
noise,  and  to  make  it  ring  one  of  the  pole  pieces  must  be  removed. 
This  seems  to  show  that  a  bell  does  not  vibrate  in  two  ellipses,  the 
major  axes  of  which  aie  at  right  angles  one  to  the  other,  as  stated 
by  the  late  Prof.  Tyndall. 

Mr.  Mott,  in  a  letter  to  the  same  journal  replies  to  Maj.  Bagnold, 
and  says  that  the  device  referred  to  was  described  in  The  Elec- 
trical World,  not  as  a  fully  completed  invention,  but  as  a  sug- 
gestion for  theoretical  consideration,  as  he  had  not  the  experimental 
facilities  to  give  such  apparatus  the  scientific  investigation  on  which 
to  base  a  commercial  form.  Mr.  Mott  says  it  was  invented  by  him 
in  1886,  and  a  sample  bell  was  made  in  1891  by  The  E.  S.  Greeley  & 
Co.,  of  New  York.  The  statement  "to  make  it  ring  one  of  the 
pole  pieces  must  be  removed, ' '  he  says  is  probably  correct. 

Mr.  Mott  adds  that  he  was  not  aware  that  the  device  hart  been 
patented  in  England  or  elsewhere  by  Maj.  Bagnold  in  1891,  nor 
that  a  considerable  number  had  been  sold  during  the  last  three 
years. 
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The  Brooklyn    Trolley  Strike. 


The  greatest  strike  of  electric  street  railway  employees  that  lias 
occurred  since  the  commencement  of  electric  traction  was  inau^ju- 
rated  on  the  morning  of  January  14,  the  strike  affecting  no  less  than 
47  roads.  Only  two  electric  roads  in  Brooklyn  are  uuafTected,  the 
Jay  and  Smith  street  lines,  and  the ,  West  End  and  Coney  Island 
line.  Several  hundred  miles  of  road  are  idle,  and  fully  6,000  men 
are  on  strike.  Up  to  the  time  of  going  to  press  no  violence  has 
been  reported,  but  it  is  said  that  a  plot  has  been  discovered  to 
disable  power  house  machinery. 

The  strike  is  the  result  of  the  refusal  of  the  street  railway  compan- 
ies to  accede  to  the  demands  of  the  men,  which  were  three  in 
number:  first,  an  increase  of  pay  from  $2  to  $2.25  per  day;  second, 
part  remuneration  for  the  time  spent  by  men  waiting  for  trips,  and 
thiri,  that  employees  making  but  a  few  trips  per  day  during  the 
busy  hours  be  paid  more  than  the  proportionate  rate  for  these  trips, 
since,  it  was  claimed,  these  trips  have  only  netted  the  men  about 
25  cents  apiece.  It  is  understood  that  the  men  would  not  insist 
upon  an  increase  of  pay  if  an  agreement  could  be  reached  upon  the 


is  more  than  twice  as  great  as  the  total  of  electrical  conductors  in 
the  city  when    the  first  Hoard  was  organized. 

The  wires  now  on  poles  and  house  tops  represent  in  amount  only 
a  portioL  of  the  growth  of  the  electrical  systems  within  the  last  few 
years.  Fully  sixty  per  cent,  of  all  the  wires  within  the  limits  of  the 
city  are  now  provided  with  spaces  in  conduits,  or  are  carried  by  the 
elevated  railroad  structure. 

It  should  be  mentioned  in  this  connection  that  a  large  amount  of 
telephone  wire  buried  in  1887-88  has  been  removed  from  the  con- 
duits, partly  because  of  injuries  incident  to  the  locality  and  partly 
because  the  experience  being  new  at  that  time  the  conditions  inci- 
dent to  the  situation  had  not  been  fully  measured.  Larger  conduits 
were  found  necessary  and  gradually  a  double  wire  or  "metallic 
circuit"  for  each  subscriber  was  required  to  overcome  new  difficul- 
ties that  came  with  the  trolley. 

Some  loss  was  occasioned  at  first  through  a  destructive  action  of 
one  of  the  constituents  of  the  creosoting  compound  upon  the 
lead  covering  of  the  cables.  This  diflBculty  was  met  by  substituting 
an  alloy  for  the  pure  lead  previously  employed. 

The  latest  and  most  potent  cause  of  loss  in  the  buried  cables  is  the 
electrolytic  corrosion.     Fully  four  hundred  miles  of    telephone  wire 
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Map  Showing  Trolley 

two  last-named  points.  The  companies  have  positively  declined, 
with  the  exception  of  President  Slocum,  of  the  Jay  street  line,  to 
entertain  a  single  one  of  the  demands,  claiming  that,  in  the  present 
dull  state  of  business,  they  could    not  afford    to    increase   expenses. 


Electric    Wires  in    Brooklyn. 

In  the  report  of  the  Brooklyn  Board  of  Commissioners  of  Electri 
cal  Subways  for  the    year  1894,  a  summary  is  given  of    the  work  of 
the  Board  to  date. 

The  first  electric  wires  laid  in  underground  conduits  under  the 
direction  of  the  first  Board  of  Commi.ssioners  of  Electrical  Subways 
were  drawn  into  the  ducts  in  June,  1886.  The  work  progressed 
during  the  summer,  and  plans  were  matured  for  a  continuance  of  it 
in  the  spring  of  1887.  The  Board  of  Alderman,  however,  passed  a 
resolution  on  December  17,  1886,  directing  the  Commissioner  of 
City  Works  to  refuse  to  grant  permits  for  the  purposes  of  cousttuct- 
ing  electrical  subways.  No  progress  was  made  by  the  Board  during 
the  summer  of  1887.  An  appeal  to  the  courts  resulted  in  breaking 
the  deadlock  and  work  was  resumed  late  in  October  of  the  same 
year.  The  existence  of  the  Board  terminated  October  31,  1889,  at 
which  time  3,007  miles  of  conductors  had  been  placed  in  the  duels 
and  768  miles  carried  upon  the  elevated  railroads,  making  a  total 
of  3.775  miles. 

Since  the  beginning  of  subway  work  in  1886  there  have  been  two 
interruptions  to  its  progress,  aggregating  about  three  and  one-half 
years  of  time.     The  total  length  of  wire  now  in  underground  conduits 


Roads  of  Brooklyn. 

have  from  various  causes  been  thus  rendered  worthless.  About  three 
hundred  miles  have  been  rendered  useless  during  the  past  year 
through  the  corrosion  of  the  lead  covering  of  the  cables. 

A  notable  event  of  the  year  just  closing  was  the  beginning  of 
the  construction  of  conduits  from  the  high  tension  arc-light  con- 
ductors. The  Municipal  Electric  Light  Company  began  the  con- 
struction of  its  conduit  early  in  the  summer.  The  Citizens'  Electric 
Illuminating  Company  began  its  underground  work  in  September. 
An  aggregate  length  of  112,000  feet  or  21.2  miles  of  duct  is  pre- 
pared to  receive  conductors.  Cables  will  be  drawn  in  during  favor- 
able weather  in  the  winter  and  the  construction  on  conduits  contin- 
ued in  the  spring. 

The  District  Telephone  Companies  employ  only  aerial  lines, which 
are  mostly  supported  on  housetops.  To  insist  on  the  burial  of  these 
wires  would  abolish  the  system.  The  expense  of  underground  con- 
ductors would  render  its  operation  at  present  rates,  or  at  any  prices 
commensurate  with  the  service  afforded,  impracticable,  and  the 
commissioners  state  that  the  public  interests  do  not  require  the  burial 
of  these  wires.  The  burglar  alarms  and  the  messenger  boys  cannot 
be  dispensed  with,  and  while  citizens  demand  this  simple  and  ser- 
viceable means  of  electrical  communication  the  wires  must  remain 
in  the  air.  Po-sibly,  they  state,  with  a  more  general  use  of  the 
telephone,  which  is  certain  to  come,  the  two  distinct  services  may 
be  performed  by  one  system  of  underground  conductors.  Telephone 
lines  are  extended  on  poles  in  populous  districts  under  other  con- 
ditions. These  are  temporary  structures  only,  and  are  permitted  by 
this  Board  in  locations  where  the  telephone  service  is  desired  by 
the    residents,     and    where  the    construction    of    an   underground 
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coiidiiit  is  not  at  present  warranted  by  the  amount  of   service  called 
for. 

The  commissioners  argue  against  a  general  inclusive  subway  de- 
signed to  contain  wires  and  pipes  of  all  kinds  except,  perliap.=,  the 
sewers.  Such  a  construction,  they  state,  to  be  built  in  any  of  the 
city  streets  would  require  tlie  removal  of  nearly  all  the  present 
pipe  and  subway  systems  and  their  replacement  in  the  new  conduit. 
Moreover,  the  space  called  for  by  the  proposed  new  scheme  would 
be  greater  than  the  space  now  occupied,  inasmuch  as  a  transverse 
passageway  is  a  part  of  the  plan.  On  the  other  hand,  for  sUburbau 
districts  destined  to  beccme  populous  and  where  the  underground 
constructions  are  not  yet  begun,  the  general  subway  plan  is  an  ideal 
one,  and  if  it  could  be  adopted  would  save  much  subsequent  incon- 
venience. The  ownership  of  such  subway  should  obviously  rest  with 
the  city. 

As  to  corrosion  of  pipes  from  trolley  currents,  the  Board  reports 
that  .the  areas  within  which  injury  can  be  done  are  clearly  defined 
and  that  quite  certain  means  of  arresting  the  destruction  have  been 
found. 

The  aggregate  length  of  electric  conductors  of  all  kinds  within 
city  limits  (omitting  areas  added  by  last  Legislature)  is  15,914,688 
miles.  The  length  of  conductors  within  new  areas  is  857.74  miles, 
or  a  total  of  15,772.428  miles.  The  mileage  of  wires  underground 
or  on  elevated  roads  is  9389.406. 

The  total  length  of  aerial  systems  within  the  old  city  limits  is 
6447.532  miles.  Wires  buried  during  the  year,  including  amount 
suspended  as  above  stated,  amount  to  2005.43  miles. 

A  report  by  Electrician  John  A.  Barrett  on  the  subject  of  corro- 
sion of  underground  pipes  by  trolley  currents  forms  an  appendix 
to  the  above.  Mr.  Barrett  followed  the  plan  of  Mr.  I.  H.  Farnham 
in  mapping  out  safe  and  danger  territory,  taking  voltmeter  readings 
for  this  purpose  of  the  potential  difference  between  street  car  rails  and 
660  hydrants  along  somewhat  over  100  miles  of  street.  Since  the 
positive  poles  of  the  power  house  generators  are  connected  to 
line  it  was  found,  as  expected,  that  in  general  the  danger  territory 
was  in  the  vicinity  of  the  power  houses.  Nevertheless,  there  are  a 
number  of  variations  from  this  rule,  and  the  situation  in  this  respect 
in  Brooklyn  is  described  as  one  of  peculiar  complexity. 

Chief  among  these  peculiar  and  complicating  conditions  is  the 
operation  of  four  principal  and  independent  trolley  railroads,  with 
seven  power  stations  in  irregular  and  scattered  positions,  and  with 
intricately  crossing  and  interlacing  lines  of  track.  Lack  of  any 
common  standard  as  to  systems  ot  feeders,  supplementary  wires,  and 
returns  adds  to  the  confusion.  The  extensive  water  front  of  Brooklj'n 
and  the  situation  of  two  large  power  stations  directly  on  the  shore, 
and  of  two  other  power  stations  on  Gowanus  Canal,  all  with  nega- 
tive plates  of  considerable  capacity  sunk  in  the  water,  together  with 
the  discharge  of  a  heavy  amount  of  current  from  the  cars  between 
Wallabout  and  Gowanus,  constitute  an  important  special  factor  in 
the  distribution  of  the  earth  currents.  From  the  latter  combination 
of  circumstances  there  appears  to  be  an  almost  continuous  line  of 
dangerous  potentials  upon  the  water  pipes  along  the  shore  from  the 
Navy  Yard  to  Erie  Basin. 

The  c  onditions  about  Gowanus  Canal  are  also  described  as  seri- 
ously compromising  to  the  safety  of  water  pipes  in  that  neighbor- 
hood and  the  problem  an  intricate  one,  due  to  the  relative  situa- 
tion of  two  power  stations  on  the  canal  and  three  independent  lines 
of  road  interlacing  with  each  other  in  the  immediate  vicinity.  In 
one  case  where  the  danger  district  was  misplaced,  the  cause  seemed 
to  be  indicated  as  due  to  a  negative  connection  from  the  generators 
to  a  driven  well  near  the  canal,  together  with  overloaded  return 
wires  from  the  rail  system. 

Regarding  the  question  of  corrective  measurers,  it  is  recom- 
mended that  the  first  thing  to  be  done  is  so  far  as  practicable  to 
keep  the  pipes  clear  of  current  in  all  those  regions  where 
there  is  a  tendency  of  the  current  to  overflow  from  the  rails  to  the 
pipes.  The  one  method  by  which  this  overflow  may  effectually  be 
diminished  is  to  provide  a  more  liberal  system  of  return  conductors 
than  at  present  prevails,  at  least  on  some  portions  of  the  Brooklyn 
railways.  The  limit  to  which  the  perfection  of  the  return  system 
should  be  pushed  ought  to  be  fixed  only  by  considerations  of 
reasonable  cost. 

After  everything  that  is  reasonable  has  been  done  in  this  direc- 
tion, there  will  still  be  a  large  overflow  of  current  from  the  rails 
which  will  be  collected  by  the  pipes  and  will  be  conveyed  along 
the  pipe  to  points  where  the  conditions  favor  its  discharge  again 
into  the  earth. 

The  second  thing  to  be  done  is  to  locate,  by  careful  investigation, 
the  points  where  this  large  and  unavoidable  residue  of  earth  current 


tends  to  leave  the  pipes;  and,  by  a  system  of  special  return  wires 
directly  connected  at  brief  intervals  to  the  pipe  mains,  to  draw  off 
as  much  as  possible  of  the  accumulated  electricity  hannlessly  from 
the  pipes,  and  thus  to  obviate  the  electrolytic  action  which  is  sure 
to  accompany  the  passage  of  the  current  directly  from  the  surfaces 
of  the  pipes  into  the  earth. 

It  is  important  to  associate  the  two  steps  in  their  proper  relations 
with  each  other.  In  general  the  attachment  of  special  return  wires  to 
the  pipes  in  the  danger  districts  should  not  be  undertaken  until  an 
adequate  system  of  outlying  returns  has  been  provided  by  the  rail- 
way companies. 

After  all  that  is  practicable  has  been  done  to  convey  back 
the  railroad  current  to  the  power  stations  by  proper  return 
conductors,  then  the  pipes  in  the  vicinity  of  power  stations 
may  be  relieved  of  the  unavoidable  overflow  by  wires  correctly 
applied.  Under  these  conditions  the  railway  companies  will  be 
prevented  from  relying  upon  the  underground  pipes — particularly 
the  water  pipes— as  a  material  and  proper  part  of  their  return  sys- 
tems, and  the  pipes,  so  far  as  regards  the  principal  circulation  of 
trolley  currents,  would  virtually  be  safe. 

The  remedy  for  exceptional  cases  noted  would  consist  chiefly  in 
electrically  uniting  different  lines  of  pipes  at  suitable  points,  in 
establishing  metallic  connections  between  pipes  and  rails  at  places 
indicated  by  the  conditions,  and,  in  general,  in  drawing  the  electri- 
cal current  from  the  pipes  by  the  direct  attachment  of  negative  feed 
wires  at  a  point  wherever  a  dangerous  potential  difference  is  found. 
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Clamp  for  Attaching  Wire  to  Water  Main.s. 

Several  of  the  conclusions  above  outlined  were  tested  in  practice 
with  the  aid  of  the  railway  companies,  and  found  in  each  case  to 
be  justified.  The  accompanying  cut  shows  the  form  of  clamp  for 
making  attachments  to  the  water  mains,  made  for  the  purpose 
under  the  direction  of  Mr.  M.  G.  Starrett,  chief  electrician  of  the 
Brooklyn  City  Railway.  The  collar  is  of  wrought  iron  in  two  parts, 
five-eighths  of  an  inch  thick,  and  two  inches  broad.  The  two  parts  are 
drawn  together  by  }^  inch  bolts,  with  two  nuts  to  each  bolt.  The 
collar  is  previously  turned  out  upon  its  inner  face  to  one-fourth  of  an 
inch  larger  than  the  diameter  of  the  pipe  to  which  it  is  to  be  applied. 
Midway  in  one  part  is  formed  a  lug  into  which  is  brazed  a  No.  00 
copper  wire.  In  applying  the  connection  the  pipe  is  carefully 
brightened  all  around  with  a  file.  A  strip  of  bright  lead  5-32  of  an 
inch  thick  and  2;i  inches  broad  is  laid  around  the  pipe,  and  the 
collar  is  clamped  down  by  the  bolts  until  the  lead  gasket  is  meshed 
into  the  inequalities  of  the  pipe.  The  lines  of  junction  between 
the  collar  and  lead  and  pipe  are  thickly  painted  over  with  "P.  &  B.  " 
mixture,  then  completely  taped  over,  and  again  painted  with  "P.&  B.  " 
upon  the  tape;  after  which  the  whole  is  thoroughly  packed  in  with 
good  cement.  Mr.  Barrett  does  not  regard  the  thoroughness  of  this 
method  as  excessive  in  view  of  the  requirements  of  the  case. 

One  element  in  the  problem  of  earth  currents  mentioned  as  of 
great  importance  is  the  relation  between  water  and  gas  pipes.  The 
independence  and  extent  of  the  two  systems  of  pipe  are  stated  to 
undoubtedly  produce  situations  where  there  is  a  strong  localization 
of  current  through  the  earth  from  one  to  the  other,  and  where  that 
pine  is  being  continuously  corroded  from  which  the  current  is 
flowing. 

The  final  conclusion  of  the  report  is  that  under  the  present  con- 
dition in  Brooklyn  it  appears  indisputable  that  earth  currents  from 
trolley  roads  are  causing  extensive  electrol3-sis  of  water  pipes  and 
other  pipes  and  conductors  imbedded  in  the  ground,  at  an  indeter- 
minate but  serious  rate.  It  also  apppears  that  there  are  practicable 
means  at  command  which  are  being  neglected,  and  which,  if  prop- 
erly organized  and  applied,  would  largely  abate,  if  not  altogether 
arrest,  the  destruction  now  taking  place. 
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The  Making  and  Laying  of  Underground  Cables. 

By  Wm.  M.wer,  Jr. 
O  attempt,  in  an  article  of  limited  length, 
to  describe,  in  full  detail,  the  various 
I)rocesses  of  manufacture  and  construc- 
tion of  all  the  different  kinds  of  cables 
now  employed  for  telegraph,  telephone 
and  electric  light  and  power  purposes, 
or  of  the  many  underground  ducts  or 
subways  in  which  these  cables  are  laid 
and  which  are  now  to  be  found  in  nearly- 
all  the  larger  cities  of  this  country, 
would  obviously  be  out  of  the  question. 
I,  therefore,  must  confine  myself  to  a 
more  or  less  brief  account  of  the  main 
processes  of  manufacture  and  construc- 
tion of  some  of  the  more  prominent  types  of  cables  and  subways 
now  in  use. 

The  term  electric  cable,  whether  for  underground  or  submarine 
use,  may  be  taken  to  include  the  conductor,  the  insulating  material 
and  the  armor  or  lead  covering,  as  well  as  any  jute  or  taping  that 
may  be  added. 

Practically  without  exception,  the  metal  used  for  the  conductors 
in  all  electric  cables  is  copper,  on  account  of  its  many  advantages, 
such  as  flexibility,  durability  -  and  high  electrical  conductance. 
The  conductor  may  be  composed  of  one  solid  wire  of  any  desired 
diameter  or  it  may  be  formed  of  a  number  of  wires  into  a  strand, 
but  it  is  always  of  copper.  The  process  of  manufacture  of  the  cable 
may,  therefore,  be  taken  up  at  the  wire  factory,  where  the  copper 
is  received  in  bais  or  ingots.  The  metal  is  first  formed  into  rods, 
and  is  then  prepared  for  drawing  into  wire  of  any  desired  size. 

IVire  Drawing. — This  process  is  termed  "wire  drawing."  It 
consists  of  pulling,  or  drawing,  the  rods  or  wires,  while  cold, 
through  a  steel  die,  in  the  manner  indicated  in  Fig.  1,  in  which 
figure  A*  is  a  reel  on  which  wire  has  been  wound,  /  is  the  steel 
die,  and  V  \s  a.  pulling  drum  by  which  the  rod  or  wire  is  drawn 
through  the  die.  In  .this  figure  the  wire  is  shown  as  having  been 
reduced  in  size.  In  practice  the  copper  rod  is  started  through  the 
die  by  filing  the  end  for  a  short  distance,  when  a  clamp  is  attached 
to  a  chain  and  the  latter  to  the  drum  D.  D  is  in  turn  revolved  by 
suitable  machinery.  Preparatory  to  "drawing  "  the  rods  and  wire 
are  coated  with  a  flour  paste  which  is  then  dried  upon  the  metal 
by  baking  in  an  oven.  In  passing  through  the  die  the  flour  acts 
as  a  lubricant,  and  it  is  a  curious  fact  that  the  copper  wire  is  thereby 
prevented  from  coming  into  actual  contact  with  the  die,  which, 
of  course,  is  the  main  object  of  thus  coating  the  wire. 

When  the  wire  has  been  reduced  to  the  desired  size,  which  may 
entail  drawing  it  through  several  dies  of  diminishing  diameter, 
it  is  then  usually  annealed  to  a  required  degree  of  "softness,"  or 
pliability,  by  heating.  In  practice  the  term  "hard-drawn"  is 
applied  to  copper  wire  to  distinguish  unannealed  from  the  annealed 
or  soft  copper;  the  difference  being  that  the  "soft"  wire  is  annealed 
after  drawing,  while  the  "hard-drawn"  wire  is  not.  For  under- 
ground cables,  hard-drawn,  medium  hard  and  soft  wire  are  used, 
as  may  suit  the  desire  of  the  purchaser.  Hard-drawn  wire  is 
always  used  for  overhead  lines. 

The  question  of  purity  of  the  copper  is  clearly  an  important 
one,  as  the  slightest  impurity  in  the  metal  has  a  very  marked 
detrimental  effect  upon  its  electrical  conductance.  Experiments 
have  shown  that  mere  traces  of  arsenic  in  the  copper  will  reduce 
its  conductivity  over  30  per  cent.,  and  even  an  impurity  consisting 
of  one  or  two  per  cent,  of  silver,  which  is  at  least  as  good  a  con- 
ductor as  copper,  will  reduce  the  conductivity  very  appreciably, 
perhaps  S  or  10  per  cent.  It  is,  therefore,  customary  for  purchasers 
of  wire  to  specify  a  purity  equal  to  98  per  cent,  of  that  of  pure 
copper;  or,  what  is  practically  equivalent  to  that,  they  specify  that 
ihe  copper  shall  have  a  conductivity  equal  to  98  per  cent,  of  pure 
copper,  which  insures  the  purchaser  a  practically  pure  metal. 

The  treatment  during  the  processes  of  drawing  and  annealing  the 
wire  may  also  have  a  detrimental  effect  upon  the  conductance  of 
the  metal  and  may  reduce  its  conductivity  two  or  three  per  cent., 
depending  somewhat  upon  the  number  of  drawings  through  which 
the  wire  passes.  In  some  factories,  perhaps  in  the  majority  of 
them,  chemical  tests  are  made  of  samples  of  the  copper  before 
drawing  to  determine  its  purity,  and,  after  drawing,  electrical  tests 
are  also  made.  I  am  not  sure  that  all  purchasers  of  wire  are 
equally  careful,  but  it  is  well  known  that  the  large  telegraph  and 
telephone  compauies  habitually  test  the  copper  wire  received  by 
them  for  use  on  their  overhead  lines.      As  a  matter   of    fact,    how- 


ever, it  may  be  remarked  that  the  art  of  refining  tue  copper  and  of 
maiiufactuiing  the  wire  has  now  reached  such  a  state  of  excellence 
that  it  is  an  unusual  thing  to  detect  by  the  electrical  tests  any 
marked  deficiency  in  the  conductivity.  Still,  the  writer  has  within 
a  Comparatively  recent  period  tested  samp'es  of  copper  wire,  con- 
cerning the  purity  of  which  there  was  a  question,  and  found  a 
conductivity  of  not  over  85  per  cent,  of  pure  copper.  As  a  little 
reflection  will  show  that  a  10  or  l.S  per  cent,  loss  of  conductance  in 
a  circuit  might  be  a  serious  matter,  the  wisdom  of  making  such 
tests  becomes  eviilent.  The  electrical  tests  for  conductivity  are 
usually  made  by  the  Wheatstoue  bridge  method,  employing  a 
highly  sensitive  reflecting  galvanometer. 

Wire  riniiiiii;. — Wires  intended  for  use  in  underground  cables 
are  frequently  tinned,  avowedly  to  prevent  the  sulphur  contained 
in  some  of  the  insulating  compounds  from  acting  upon  the  copper, 
for  which  sulphur  has  a  marked  chemical  affinity.  The  actual 
necessity  for  this  coating  of  tin  is  sometimes  questioned.  It  is  true 
that  the  untinned  metal  is  quickly  blackened  by  such  compounds, 
but  apparently  no  further  action  occurs  under  noiroal  conditions. 
The  method  of  tinning  wires  is  shown  in  Fig.  2.  The  wire  is  drawn 
from  a  reel  />',  into  a  vat  y)A,  containing  a  solution  of   muriatic  arid 


Fig.  1.— Wire  Dr.wvixg. 

and  zinc,  which  thoroughly  cleanses  the  surface  of  the  ^^ire,  and 
from  which  it  passes  into  and  through  a  vat  T  of  molten  tin  on 
to  the  reel  R' .  In  leaving  the  vat  T  the  wire  passes  between  the 
folds  of  an  asbestos  mat  A,  which  removes  any  superfluous  tin  that 
ma)'  adhere. 

Wire  Stranding. — The  wire  is  now  ready  to  be  twisted  wilh 
other  wires  into  a  strand,  or,  as  a  solid  wire,  to  be  covered  with 
the  insulating  material.  As  a  rule,  the  conductors  of  cables  are 
solid  up  to  a  size  of  No.  2,  B.  &  S  gauge;  above  which  size  they 
are  stranded;  chiefly  on  the  .score  of  fle.xibility  in  handling.  For 
the  same  reason  many  small  cables  are  also  stranded. 

One  method  of  stranding  wires  is  shown  in  Fig.  3.  The  figure 
represents  a  stranding  or  cabling  machine  intended  for  stranding 
four  wires.  This  particular  machine  is  shown  because  of  its  sim- 
plicity for  purposes  of  illustration.  Mdchines  are  made  for  stranding 
100  or  more  wires  at  one  time.  The  single  wires  are  placed  on 
the  spindles  5  S,  from  which  they  are  led  over  the  pulleys  shown, 
up  to  a  cap,  or  die,  C,  through  which  they  pass  to  and  through  a 
guide  G.  Here  the  revolutions  of  the  spindles  twis^the  wires  into 
the  strand,  which  is  seen  passing  over  the  "take  up"  drum  P,  and 
thence  to  the  reel  /.  The  machine,  as  a  whole,  is  driven  by  the 
belt  B,  and  the  separate  parts  are,  of    course,  appropriately    geared 


Fig.  2.— Tinnikg  Wire. 

to  maintain  a  definite  relative  speed  and  strain,  one  to  the  other. 
It  will  be  understood  that  the  spindles  have  an  axial  motion  as  well 
as  a  revolution  around  a  common  centre. 

Insulating  the  Wire. — The  conductor  is  now  ready  to  be  covered 
with  its  insulating  material,  the  nature  of  which  depends  upon  the 
tj'pe  of  cable,  and  also,  to  a  considerable  extent,  upon  the  purpose 
for  which  the  cable  is  intended.  For  instance,  if  it  is  to  be  a  tele- 
phone cable,  a  thin  paper  insulation  will  most  likely  be  required, 
owing  to  the  low  static  capacity  of  "paper"  cables,  wliich  is  about 
.07  or  .08  microfarad  per  mile.  If  the  cable  is  intended  for  tele- 
graph or  electric  light  or  power  purposes,  the  dielectric  may  be 
paper  or  other  fibrous  material  saturated  with  some  resinous  or 
bituminous  compound,  or  it  may  be  covered  with  some  homogeneous 
material  such  as  a  rubber  compound. 

I  may  interpolate  here  that  it  is  now  common  practice,  in  this 
country  at  least,  to  cover  all  underground  cables  with  lead.  In  the 
case  of  fibrous  insulating  materia!  this  is  necessary  to  exclude  mois- 
ture, which  would  otherwise  ruin    the   cable,  and    in    the    case    of 
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rubber  compoumls  the  lead  casing  is  esseatial  to  prevent  the  dete- 
rioration which  would  follow  a  free  exposure  to  the  air.  The  lead 
covering  process  will  he  subsequently  described. 

The  conductors  of  p.iper  cables  intended  for  telephone  purposes 
are  wound  very  loosely  with  strips  of  soft  paper,  the  strips  being 
put  on  sometimes  spirally  and  somctinies  longitudinally;  in  the 
latter  case  the  strips  are  held  on  by  threads.  The  process  by 
which  the  paper  strips  are  put  on  spirally  is  practically  similar  to 
that  described  in  the  taping  of  rubber  cables  (  Hig.  8).       The    con- 


FiG.  3.— Wire  Str.\CsDixg  Machine. 

ductors  thus  covered  are  then  twisted  ' '  iu  pairs, ' '  after  which  the 
pairs  ate  built  up  into  one  large  cable  of  twentj'  or  fifty  pairs,  more 
or  less,  preparatory  to  being  lead  covered.  I  may  say  in  passing 
that  the  object  of  putting  the  paper  on  loosely  is  to  reduce  the  static 
capacity,  which  reduction,  when  thus  obtained,  is  due  to  the  fact 
that  this  looseness  of  the  paper  permits  air  to  have  access  in  numer- 
ous places  between  the  conductor  and  the  paper,  while,  at  the  same 
time,  the  paper  effectually  prevents    the    conductors    from    coming 


Fig   4. —Cotton  Covering  or  Braiding  Machine. 

together  in  metallic  contact.  It  will  be  understood  that  any  reduc- 
tion of  static  capacity  obtained  in  this  way  is  due  to  the  lower 
static  inductive  capacity  of  air  as  compared  with  any  solid  dielectric. 

.•\nother  form  of  paper  cable  used  on  electric  light  circuits  is  made 
up  of  paper  strips,  which  are  put  over  the  conductor  solidly,  in  layers 
of  any  desired  thickness.  The  whole  is  then  immersed  for  several 
hours  in  a  hot,  resinous  oil,  after  which  it  is  encased  with  lead. 

The  proper  thickness  of  the  insulating  wall  of  cables  intended  for 


high  potential  circuits  is  determined,  not  only  by  the  electrical 
pressure  standing  qualities  of  the  material,  which  quality  varies 
with  different  materials,  and  which  can  only  be  determined,  pri- 
marily, by  e.\periment.  but  also  by  the  mechanical  strength  which 
it  may  be  coiifidered  necessary  to  impart  to  the  material,  to  enable 
it  to  properly  withstand  the  more  or  less  hard  usage  it  may  be 
subjected  to  in  winding  on  reels,  hauling  into  and,  possibly,  out 
of,  underground  ducts,  etc. 

Another  form  of  cable,  commonly  termed  fibrous  cable,  which  is 
used  extensively  for  telegraph  and  electric  light  and  power  purposes, 
i')  made  by  winding  cotton  thread  or  jute  in  alternate  layers  over 
the  conductor. 

One  means  of  covering  conductors  in  the  foregoing  way  is  shown 
in  Fig.  4.  This  particular  machine  covers  the  wire  in  two 
layers,  the  under  layer  having  16  threads,  the  upper  layer  having 
24  threads.     The  bare  conductor  is  shown  passing    up    through    the 


Fig.  5. — Rubber  Strip  Covering  Apparatus— Lapping  Process. 

floor  to  the  machine.  The  two  sets  of  spindles  holding  the  threads 
are  shown  one  above  the  other.  Usually  the  laj-ers  are  put  over 
the  wire  in  opposite  directions;  consequently  the  upper  and  lower 
spindles  revolve  in  opposite  directions,  and  as  they  revolve,  the 
spindles  or  bobbins  move  past  each  other  with  an  in  and  out 
motion,  thus  forming  a  braid  over  the  wire.  The  number  of  layers 
and  the  thickness  of  the  cotton  or  jute  threads  depend  upon  the 
use  for  which  the  cable  is  intended.  When  the  conductor  has  been 
covered  to  the  desired  thickness,  it  is  then,  as  in  the  case  of  the 
paper  cable  just  described,  placed  in  a  vat  where  it  is  boiled  in  an 
insulating  compound  for  several  hours,  or  until  all  traces  of  mois- 
ture have  been  driven  from  the  fibrous  material,  when  it  also  is 
taken  to  the  lead  covering  machine.  This  is  assuming  a  single 
conductor  cable,  otherwise  the  several  insulated  conductors  would 
be  built  up  into  cable  form  as  previously  described. 

The  next  type  of  cable  which  may  be  considered  is  one  in  which 
the  insulating  material  is  a  rubber  compound,  much  of  which  is 
used  on  electric  light  and  power  circuits  and  also  for  telegraph    pur 
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Fig  6.— Rubber     Compound     Covering 
Process. 


MACHINE  —Seamless 


poses.  In  this  type  of  cable,  as  in  that  of  some  already  described, 
the  ingredients  of  the  insulating  compound  and  the  manner  in 
which  it  is  prepared  are  usiially  trade  secrets,  known  only  to  the 
manufacturers  and  a  few  trusted  employes.  The  basic  ingredient, 
however,  of  all  high  grade  rubber  compound  cables  should  be  pure 
rubber.  The  manner  in  which  the  prepared  compound  is  put  ovei 
the  conductor  varies  with  different  makers.  With  some  makers  the 
compound  is  calendered  into  a  sheet  of  any  required  thickness, 
which  is  then   cut   into  loug  strips.      These  strips    are  then  placed 
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over  the  conductor  by  a  process  which  is  shown  diagramatically  in 
Fig.  5.  Tlie  rubber  strips  are  placed  on  the  reels  CC,  and  are  then 
led  between  grooved  rollers  RR,  which  are  provided  with  sharp 
cutting  edges.  The  wire  is  rolled  off  from  the  drum  D  and  passe.s 
through  the  guide  C,  to  the  rollers  A'A",  where  the  rubber  strips 
are  pressed  closely  around  it,  the  pre.ssure  causing  the  respective 
strips  to  adhere  to  each  other,  and  at  the  same  time  the  surplus 
rubber  is  removed  by  the  cutting  edges  of  the  rollers.  The  width 
and  thickness  of  the  strips,  of  course,  depend  upon  the  size  of  the 
wire  and  the  purpose  for  which    it   is   intended.      In   practice,  espe- 
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Fir..  7.— Covering  Machine. 


cially  with  the  larger  sizes  of  wire,  it  is  usual  to  place  a  tape  over 
the  insulation  before  the  compound  is  vulcanized  to  the  required 
degree  of  hardness,  in  which  case  a  taping  machine  is  generally 
placed  at  a  point  .r  between  the  rollers  and  the  "take  up"  reel  A. 
In  other  types  of  rubber  cables  but  one  strip  of  rubber  is  used, and 
in  others  again  the  compound,  while  in  a  plastic  state,  is  placed  over 
the  conductor  while  passing  through  a  suitable  die.  This  latter  pro- 
cess, which  produces  what  is  termed  a  "seamless"  cable,  is  shown 
in  Fig.  6.  The  rubber  compound  is  fed  by  an  attendant  into  a 
chamber  through  an  aperture  A.  The  material  is  kept  at  a  proper 
working  temperature  by  a  jacket  _/,  over  the  chamber;  steam  or  hot 
or  cool  water,  as  may  be  necessary,  beiug  admitted  to  the  jacket  at 
the  points  Hi.  By  a  suitable  worm  screw  device,  outlined  in  Hig. 
7,  the  compound  is  forced  in  requisite  quantities  towards  the  die  d, 
wliich  is   the    point    at  which  the    compound  is  placed  around  the 


assists  in  preventing  flattening  of  the  comparatively  soft  compound, 
prior  to  and  during  vulcanizing;  more  especially  in  the  case  of  very 
heavy  conductors. 

Tafimg  Machine.  — k  taping  machine  is  shown  in  Fig.  8.  This 
is  a  double,  or  two  reel  vertical  ta|)ing  machine.  For  the  case  in 
point  a  horizontal  machine  couhl  be  employed.  The  insulated  wire 
is  sliown    as    cnuiinj;  up  through  the    flooring  ^to  the  guides  CC! .  in 


Fig.  8. — Taping  Machine. 

wire.  The  wire  passes  from  a  reel,  through  the  chamber,  as  in- 
dicated in  Figs.  6,  7,  and  in  passing  out  it  is  held  rigidly  and  ac- 
curately in  the  centre  of  the  die  d.  by  which  means  the  compound 
is  distributed  evenly  over  the  conductor.  After  leaving  the  machine 
the  newly  covered  wire  is  drawn  slowly  along  a  table  on  which  is 
placed  quantities  of  powdered  talc,  or  soapstone,  to  a  reel  on  which 
it  is  taken  to  the  vulcanizing  chamber,  unless  a  tape  is  first  to  be 
placed  over  the  insulating  material,  which  is  usually  the  ca.se  ex- 
cepting tor  the  smaller  sizes  of   wires.     It  is  found   that  the  taping 


Fig.  9. — Measuri.nu  Machini;. 

each  of  which  there  is  a  slot  through  which  the  tape  passes  to  and 
around  the  conductor.  The  platforms  carrying  tie  reels  holding  the 
tape  revolve  in  opposite  directions,  as  indicated  by  the  arrows.  The 
taped  conductor  then  passes  several  times  around  a  take-up  drum  7", 
and   thence  to  the  reel  D. 

yulcaniziitff.—'Vhe    vulcanizing   process   consists    of     placing  the 
lubber   covered   cable    in    a   large  iron     chamber    which    is    maiii- 


FiG.  10.— Lead  Covering  M.achine. 


taiued  at  a  temperature  of  from  300°  to  400°  F.  Considerable 
care  is  required  in  this  process,  and  the  most  favorable  tem- 
perature and  the  length  of  time  required  to  bring  the  com- 
pound to  the  desired  degree  of  hardness  and  tenacity  are 
matters  of  experiment,  and  vary  with  different  compounds.  It 
is  well  known  that  sulphur  is  the  chief  ingredient  which  under- 
goes the  chemical  combination  with  the  rubber  to  bring  about  the 
marked  change  in  the  consistency  and  color  of  the  compound  which 
occurs  during  exposure  to    the    high  temperatures    mentioned.     As 
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may  be  well  known,  the  compound  usually  enters  the  vulcanizing 
chamber  a  .soft,  yellowish  compound  and  conies  out  a  dark  blue  ten- 
acious substance.  This  particular  color,  however,  may  be  varied  by 
the  introduction  of  other  ingredients,  without  injury  to  the  insulat- 
ing qualities  of  the  compound.  One  or  more  differently  colored 
insulated  wires  are  frequently  used  in  telegraph  and  telephone  cables 
as  "markers"  to  assist  in  tracing  the  wires. 

In  the  case  of  rubber  compound  cables  the  next  proceeding  is  to 
place  them  in  large  tanks  filled  with  water,  where  they  are  allowed 
to  remain  a  longer  or  shorter  time  to  admit  moisture  to  the  conduc- 
tors should  any  imperfections  exist  in  the  insulating  material.  To 
ascertain  whether  any  such  imperfections  exist  careful  electrical  tests 
are  made,  usually  by  the  "direct  deflection-method,"  in  which  the 
Thomson  or  D'Arsonval  reflecting  galvanometer  is  used.  In  case  any 
defects  are  disclosed  by  the  tests    the    next  proceeding  is  to  localize 


Fig.  11. — Wkought-Iron  Distributing  Ducts— Showing  Hand- 
boxes  AND  Ventilating  Pipe. 

and  remove  them.  "Descriptions  of  such  tests  are  to  be  found  in 
various  text  books. 

Measuring  Machine. — There  is  an  important  little  machine 
used  constantly  in  the  proejess  of  braiding,  taping  and  in- 
sulating wires,  which  I  should  not  omit  to  mention.  It  is  a 
device  for  measuring  and  recording  the  length  of  wire  pass- 
ing through  the  various  machines.  Its  operation  will  be  readily 
understood  from  an  examination  of  Fig.  9.  The  wire  W  is 
caused  to  pass  between  the  wheels  as  shown,  in  doing  which 
it  causes  them  to  rotate.  It  is  then  evident  that  at  every 
revolution  of,  say,  the  larger  wheel,  a  definite  length  of  wire  will 
have  passed,  and  as  this  wheel  is  appropriately  geared  by  clock- 
work with  the  hands  of  the  dials,  the  total  length  of  wire  or  cable 
passing  through  is  recorded  and  may  be  read  at  a  glance.  In  the 
figures  the  lower  dial  indicates  in  100  feet,  the  upper  in  1000  feet, 
units.  The  machine  is  afljustable  as  to  height.  As  each  reel  is 
filled  the  attendant  marks  the  amount  of  wire,  on  suitable  tags, 
whereupon  the  machine  is  reset  to  zero. 

Lead  Covering. — With  the  completion  of  the  foregoing  processes  and 
tests,  fibrous  and  rubber  cables  are  now  ready  to  undergo  lead  cover- 
ing, the  operation  of  which  is  highly  interesting.  In  Fig.  10  a  verti- 
cal type  of  lead  covering  machine,  in  which  the  lead  is  put  on  hot,  is 
shown.  F P  F  is  the  iron  framework  of  the  machine,  which  frame- 
work, as  well  as  the  other  parts  of  the  machine,  is  of  massive  con- 
struction, to  withstand  the  great  pressure  necessary  to  properly  place 
the  lead  over  the  insulation.  The  pillars  P  P  are  of  solid  iron, 
about  10  inches  in  diameter.  The  following  are  the  parts  of  the 
machine:  R  R  \?,  the  hydraulic  ram,  which  is  also  of  solid  iron,  and 
about  15  inches  in  diameter.  It  passes  down  into  a  vault  in  the 
ground  several  feet,  the  hydraulic  pressure  being  applied  s»t  the  lower 
end.  D  is  the  die  block,  C  is  a  hollow  cylinder  into  which  the 
lead  is  placed;  L  is  termed  the  lead  ram,  or  plunger.  It  is  also  of 
solid  iron,  5  inches  in  diameter,  and  is  rigidly  bolted  to  the  frame- 
work /-.  Its  lower  end  fits  snugly  into  the  receptacle  in  the  cylin- 
der C.  as  indicated  by  the  dotted  lines.  Inasmuch  as  the  die  block 
must  be  changed  to  suit  the  size  of  cable  to  be  covered,  a  frame  W 
IV  IV'  is  provided  to  permit  of  its  easy  removal.  A  ring  or  flange 
IV  is  attached  to  the  ram  A",  as  shown.  The  die  block  D  rests  on 
the  top  ot  R  and  the  cylinder  C  rests  on  D,  in  which  respective 
positions  they  are  held  rigidly  together  by  screw  bolts  s  s. 

It  will  be  seen  by  the  dotted  lines  that  there  is  an  opening  in  the 
die  block  immediately  under  the  opening  in  C,  and  that  this  open- 
ing tapers  nearly  to  a  point  where  it  reaches  the  cone-shaped  guide 
G,  through  which  tUe  cable  passes,  as  shown. 


The  manner  of  preparing  the  lead  and  the  machine  for  the  opera- 
tion of  lead  covering  the  insulation  is  practically  as  follows. 

The  hydraulic  ram  is  dropped  down,  and  as  it  carries  the  die 
block  and  the  cyiin<ler  with  it,  the  lead  ram  or  plunger,  L,  is  with- 
drawn from  the  cylinder.  The  cylinder  is  then  filled  with  molten 
lead,  alloyed  with  three  or  four  per  cent,  of  tin,  which  operation  is 
termed  "charging"  the  machine.  As  it  is  obviously  not  desirable 
to  attempt  to  place  the  lead  in  a  melted  state  over  the  insulation, 
the  charge  is  allowed  to  chill  somewhat  before  the  operation  of 
covering  is  proceeded  with.  The  time  necessary  to  allow  the  lead 
to  reach  the  desired  temperature,  or,  so  to  speak,  the  desired  plastic 
condition,  is  found  by  experiment.  It  varies  with  the  size  of  the 
cable  and  may  range  from  three  to  four  minutes.  The  temperature 
of  the  lead  may  range  from  300°  to  nearly  600°  H. ,  when  the  process 
is  begun.  To  prevent  undue  chilling  of  the  lead,  gas  jets,  not 
shown  in  the  figure,  are  placed  around  the  cylinder.  At  the  proper 
time  pressure  is  slowly  applied  to  the  ram,/?.  The  pressure  exerted 
on  the  end  of  this  ram  in  some  cases  amounts  to  500  tons.  The 
pressure  causes  the  cylinder  to  rise  up  against  the  plunger  with  the 
result  that  the  lead  within  the  cylinder  is  pressed  down  into  the 
die,  forming  a  circular  envelope,  or  tube,  around  the  cable.  At 
the  same  time,  by  suitable  "take-up"  drums,  or  reels,  the  cable 
is    drawn  through  the  die  block,  as  outlined  in  the  figure. 

The  die  block  and  the  cone-shaped  guide  may  be  so  adjusted  that 
any  desired  thickness  of  lead  envelope  may  be  placed  over  the  cable, 
and  also  so  that  it  will  inclose  the  insulation,  loosely  or  snugly, 
as  may  be  desired. 

The  lead  for  this  purpose  was  originally  alloyed  with  tin  in  about 
the  proportions  stated,  with  the  design  of  preventing  the  effects  of 
gases  or  acids  upon  the.  lead,  numerous  instances  having  been 
found  where  the  lead  was  converted  into  a  porous  and  friable 
carbonate  of  lead,  in  creosoted  wooden  ducts,  and  it  was  supposed 
that  this  alloy  would  render  the  covering  immune  from  such  attacks. 
However  this  may  be,  it  is  also  found  that  the  tin  adds  a  certain 
rigidity  to  the  lead  which  is  useful  in  drawing  the  cables  into  and 
sometimes  out  of  the  underground  ducts. 

.•Vlmost  without  exception  the  underground  electric  light  and 
power  cables  in  this  country  are  made  with  but  a  single  conductor 
in  one  cable.  A  notable  exception  is  the  well-known  "Edison" 
three  wire  tube  conduit  or  cable,  which  consists  of  a  pipe  or  tube, 
generally  of  iron,  containing  the  wires,  and  into  which  tube  a  melted 
insulating  material,  which  subsequently  hardens,  is  forced.  To 
hold  the  wires  in  place  should  the  insulating  material  soften,  a  jute 
rope  or  other  suitable  material  is  wound  spirallj-  around  them. 

Laving  Underground  Cables. — The  final  process  at  the  factory  after 
lead  covering  is  the  electrical  testing  of  the  cable,  whether  of  fibrous 
or  homogeneous  material,  to  insure  that  no  defects  exist  in  the  'nsula- 


FiG.  12.— Hailing  Cables  into  Subwav  Ducts. 

tion  or  conductor.  In  the  ca'se  of  multiple  cables,  such  as  are  used 
for  telegraph  and  telephone  purposes,  the  conductors  are  tested  also 
for  crosses  and  open  circuits. 

The  completeil  cable  is  then  placed  on  reels  and  forwarded  to  the 
vicinity  of  the  underground  duct  in  which  it  is  to  be  laid. 

The  type  of  underground  conduit  now  being  most  generally  intro- 
duced in  this  country  is  that  known  as  the  "drawing  in  aud  out" 
system.  By  "drawing  in  and  out"  is  meant  a  sj'stem  in  which  a  sub- 
stantial duct  or  ducts  are  provided,  with  manholes  at  regular  intervals, 
and  into  which  ducts  cables  can  be  drawn  and,  if  necessary,  drawn 
out,  at  will.  This  term  is  used  to  distinguish  such  conduits  from  those 
in  which  the  cable  or  roiiductor  is  placed  directly*  in  the  ground,  or 
in  a  duct,  which  is  solidly  filled  with  an  insulating  material  which 
is  then  placed  in  the  ground  and  from  which  the  wires  or  cables 
canuot  be  removed  without  agaiu  digging  up  the  streets.  The  re- 
marks which  follow  will  treat  only  of  the  former  type. 

Drawing  in  conduits  may  consist  of  oneor  more  ducts,  as  best  suits 
recpiirements,  of  from  two  to  four  inches  in  diameter.  The  ducts 
may  be  of  wrought  iron,  earthenware,  cement  lined  with  thin  sheets  of 
iron,  of  each  of  which  there  is  a  considerable  amount  now  in  actual 
use.     Wooden    ducts   are    also    used.     The    tubes  are  usually  laid 
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in  a  bed  of  concrete.  The  iron  pipes  are  joined  together  by  a  screw 
coupling,  the  earthenware  and  cement  pipes  by  a  cement  joint. 
The  manholes  are  placed  from  200  to  300  feet  apart.  They  average 
about  7  feet  in  depth  by    S  feet  in  width. 

The  general  inothod  of    laying    these  ducts  in  the  streets  of   large 


KiG.  13.— View  of  City  Street  With  Overhead   Wires. 

cities  is  shown  in  Fig.  11,  which  represents  a  few  lengths  of  wrought 
iron  tubing,  with  also  a  ventilating  pipe  shown  at  the  right  of  the 
figure.  The  ducts  shown  in  this  figure  are  termed  "distributing" 
ducts,  in  contradisiinction  to  "trunk"  ducts.  The  distributing  ducts 
are  placed  as  near  the  surface  of  the  street  as  possible  and  are  pro- 
vided with    openings  termed  hand-boxes,  about  2  feet  square,  which 


Fig.  14.— View  of  City   Stkeet  Without  Ovekhe.\d  Wires. 

give  access  to  the  cables  for  the  purpose  of  making  side  connections 
into  buildings.     The   trunk  ducts  are    placed  below  the  distributing 
ducts,  and    access  to  the  cables    contained  in  them  can  onl)'  be  had 
at  the  manholes. 
_  The  ventilating  pipe    is   used  to  force  air  into  the  ducts  and  man- 


holes of  the  subways,  to  drive  out  any  gas  that  may  leak  into  them 
from  adjacent  gas  mains.  These  air  pipes  have  small  openings 
made  in  them  by  which  the  air  enters  the  manholes,  and  they  are 
fed  by  "blowers"  at  stated  points  along  the  route  of  the  subways. 
This  system  of  ventilation  has  not  only  been  found  effective  in  free- 
ing the  subways  from  gas,  thereby  preventing  explosions,  but  also 
in  measurably  tending  to  keep  out  dampness  from  the  ducts  and 
manholes. 

The  specific  means  by  which  the  cables  are  drawn  into  the  ducts 
depends  somewhat  upon  the  sire  and  weight  of  the  cable.  If  a 
light  cable,  it  may  be  drawn  through  the  duct  from  one  manhole  to 
another,  by  means  of  a  rope  in  the  hands  of  two  or  three  men.  If 
a  heavy  cable,  if  will  require  a  windlass  or  capstan,  to  provide 
sufficient  hauling  power.  In  Fig.  12  the  general  method  of  thus 
hauling  cables  into  the  ducts  is  represented.  It  is  clear  that  some 
means  must  be  provided  to  get  the  rope  through  the  duct  prior  to 
pulling  the  cable  through.  This  is  now  usually  done  by  the  plan 
termed  "rodding"  the  duct.  This  simply  consists  of  employing  a 
sufficient  number  of  rods,  each  three  or  four  feet  in  length,  pro- 
vided with  suitable  screws  at  each  end.  The  process  begins  by 
pushing  one  rod  into  a  duct,  then  another  rod  is  screwed  on  to  the 
first  one,  which  is  then  pushed  along  the  duct,  when  another  rod 
is  attached,  and  so  on,  until  the  first  rod  reaches  the  distant  man- 
hole, at  which  time  a  rope  is  attached  to  the  last  rod.  The  pro- 
ceeding is  then  reversed,  the  rods  being  drawn  out  of  the  duct  and 
unscrewed  one  after  another,  until  the  rope  is  reached,  when  the 
rope  is  attached  to  the  cable  and  the  arrangements  for  hauling  it 
into  the  duct  are  begun. 

An  idea  of  the  different  aspect  of  a  business  street  in  any  of  our 
larger  cities  before  and  subsequeot  to  the  placing  of  the  wires 
underground  may  be  gathered  from  the  illustrations,  Figs.  13  and  I'll 
which  represent  a  portion  of  Broadway,  down  town.  New  York, 
prior  to  and  after  the  overhead  wires  in  that  and  other  main 
thoroughfares  of  that  city  had  been  placed  in  the  subways. 

Surprise  is  sometimes  expressed  by  the  uninitiated  that  the  large 
mass  of  overhe.id  wires  which  formerly  existed  on  such  avenues  as 
Broadway,  New  York,  could  be  disposed  of  in  such  a  comparatively 
small  number  of  ducts  in  the  underground  subways.  The  ex- 
planation is,  however,  apparent  when  it  is  considered  that  all  the 
conductors  formerly  existing  on  a  one  hundred  wire  telegraph  or 
telephone  pole  line  can  readily  be  stowed  away  into  one  cable 
in  a  three-inch  duct  in  the  subways. 


A  Premature   Announcement. 


A  correspondent  sends  to  us  the  following  interesting  item  clipped 
from  a  Nebraska  paper  dated  July  26,  1879,  and  which  originally 
appeared  in  the  New  York  correspondence  of  the  Philadelphia 
Ledger: 

"  I  am  informed,  on  authority  almost  as  reliable  as  that  of  Mr. 
Edison  himself,  that  the  inventor,  after  spending  so  much  valuable 
time  and  means  on  the  elaboration  of  his  theory  of  electric  light, 
has  dropped  it,  or  has  determined  to  do  so,  and  has  determined  to 
adopt  that  of  Mr.  Wallace,  of  Ansonia,  Connecticut,  who  has  al- 
ready constructed  a  machine  for  producing  the  light,  and  advanced 
somewhat  in  the  line  of  solving  the  great  problem  of  the  division 
of  the  same.  It  is  called  the 'carbon'  theory,  while  Mr.  Edison 
has  held  to  the  platinum  theory,  whatever  these  terms  may  imply. 
At  any  rate,  the  announcement,  some  time  ago,  by  the  New  York 
papers,  that  Mr.  Edison  had  solved  his  great  problem,  was  a    trifle 

premature."  . 

The  Reporter  and  a  Short  Circuit. 

Recently  the  end  of  a  broken  section  of  the  trolley  wire  of  a 
Cleveland  railway  fell  to  the  ground  and  a  local  reporter  describes 
the  result  as  follows:  "The  entire  width  of  the  street  was  appar- 
ently covered  by  a  sheet  of  blue  flame,  extending  30  feet  into  the 
air  above  the  ground.  The  approaching  motor  retreated  from  the 
point  of  contact  between  the  wire  and  the  track  and  the  display 
ceased.  The  motor  again  approached  the  spot  and  the  flame  again 
shot  into  the  ait.  Each  display  was  accompanied  by  a  series  of 
explosions  similar  to  a  volley  of  musketry. ' ' 

The   Hatchet  Planimeter, 


Those  interested  in  this  simple  little  instrument,  which  has  been 
described  and  referred  to  a  number  of  times  in  our  columns,  will 
find  a  complete  mathematical  discussion  of  it  by  Mr.  Poulain  in 
' '  Cosmos, ' '  Dec.  IS. 
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Electrical  Power  Transmission.— IX. 


BY    LOUIS  BULL,    PH.  D. 

Pozvfr  Transmission  by  Coiiliniious  Ciimnls. 

There  are  at  the  present  time  three  companies  operating  constant 
current  circuits  in  San  I'rancisco  for  the  distribution  of  power.  The 
currents  employed  are  of  10,  15  and  20  amperes.  Most  of  the  motors 
are  small,  a  very  large  proportion  of  them  being  under  one  horse 
power.  The  total  number  of  motors  in  circuit  on  the  various  sys- 
tems is  between  six  aud  seven  hundred.  One  of  the  companies  is 
now  gradually  shitting  its  motor  load  on  to  a  220  volt  circuit  and 
abandoning  the  series  distribution ;  another  is  planning  for  a  SOO 
volt  power  circuit,  constant  potential,  to  replace  its  existing  sys- 
tem; while  the  third,  which  operates  by  far  the  largest  number  of 
motors  on  a  10  ampere  circuit,  still  adheres  firmly  to  its  original 
niethod. 

Except  in  San  Francisco,  what  few  constant  current  motois  are  in 
operation  are  nearly  all  on  regular  arc  circuits.  Their  use  is,  as  a 
rule,  discouraged    by  the   operating    companies,  and  very  few   new 


338,  357  and  488  feet,  respectively.  At  each  of  these  was  erected 
a  generating  station  with  its  own  transmission  line.  These  stations 
were  named  after  the  three  renowned  electricians,  Galvani,  Volta 
and  Pacinotti.  The  first  mentioned  station  was  the  first  installed.  It 
consists  of  two  generators  operated  in  series.  Kach  is  of  about  50 
kw  capacity,  giving  47  amperes  with  a  maximum  pressure  of 
1,100  volts.  Current  is  kept  constant  by  regulating  by  hand  the 
speed  of  the  dynamos  through  the  gate  which  controls  the  turbine. 
Kach  dynamo  is  provided  with  an  automatic  switch  short  circuiting 
the  machine  in  case  of  extreme  rise  in  voltage.  This  Galvani  station 
was  a  preliminary  or  experimental  station  and  was  followed  up  by 
the  establishment  of  two  others  which  supplied  the  power  to  Genoa. 
One  of  these  stations,  which  is  thoroughly  typical  of  the  system  em- 
ployed, is  shown  in  Fig.  23.  It  consists  of  four  turbines,  each  driving 
a  pair  of  dynamos  of  a  little  less  than  50  kw  output  at  45  amperes 
and  about  1,000  volts.     These  dynamos  are   closely  similar  to    those 


Fig.  23. —Plan  of  Volta  Station. 


motors  are  b.eing  manufactured  or  sold;  in  fact,  constant  current 
distribution  in  modern  .American  practice  is  almost  non-existent  and 
probably  will  soon  pass  entirely  out  of  use.  Abroad,  the  conditions 
are  somewhat  different,  and  on  the  Continent  constant  current  dis- 
tribution for  long  distance  transmission  work  has  been  exploited  to 
a  very  considerable  extent,  probably  owing  to  the  early  and  success- 
ful establishment  of  a  number  of  transmission  plants  for  single  mo- 
tors worked  on  the  series  system.  There  are  several  successful  plants 
operated  at  constant  current,  the  most  considerable  of  them  being 
that  at  Genoa,  which  is  by  far  the  best  example  of  the  kind  and 
as  such  is  worth  more  than  a  passing  mention,  even  although  the 
probability  is  that  it  will  never  be  duplicated  elsewhere. 

It  is  somewhat  singular,  indeed,  that  in  Italy,  the  home  of  Fer- 
raris, who  has  done  so  much  in  the  development  of  a  rational  and 
efficient  system  of  transmission  by  alternating  currents,  the  first 
notable  transmission  plant  should  have  been  installed  with  continu- 
ous currents. 

The  Genoa  transmission  is  derived  from  the  River  Goizente, 
which  about  fifteen  years  ,igo  was  developed  for  hydraulic  purposes, 
artificial  lakes  being  established  and  a  tunnel  about  IV  miles  long 
being  built  for  outlet.  Beyond  the  tunnel,  an  aqueduct  some  fifteen 
miles  in  length  conveyed  the  water  to  Genoa,  where  a  consider- 
able amount  of  power  is  utilized  directly.  In  this  development  there 
was  left  at  the  mouth  of  the  tannel  an  unused  fall  of  nearly  1,200 
feet  aside  from  the  head  employed  in  the  aqueduct  This  has  been 
developed   electrically.     It  was   divided    into   three   partial  falls   of 


in  the  Galvani  station,  but  the  regulation  for  constant  current  is 
obtained  in  a  different  manner.  The  dynamos  are  separately  ex- 
cited, the  fields  being  supplied  in  oarallel  from  a  small  dynani'j 
driven  by  a  separate  waterwheel.  The  speed  of  this  exciter  is  auto- 
matically varied  by  controlling  its  turbine  in  response  to  changes  of 
current  in  the  circuit.  All  the  dynamos  are  operated  in  series  and 
like  those  in  the  Galvani  station  direct  coupled  in  pairs.  The 
machines  are  insulated  with  enormous  care,  heavy  layers  of  mica 
being  placed  between  the  magnets  and  the  bed  plates,  while  the 
windings  themselves  are  very  elaborately  protected.  Carbon  brushes 
are  employed,  and  the  commutators  are  reported  to  behave  admirably. 
Kach  dynamo  is  protected  by  the  same  elaborate  safety  devices  em- 
ployed in  the  Galvani  station.  The  regulation  is  said  to  be  excel- 
lent, even  under  considerable  changes  of  load. 

The  third  station,  Pacinotti,  contains  eight  uuichines  of  the  same 
capacity  as  those  in  the  preceding.  They  are  governed  as  in  the 
Galvani  station  by  controlling  their  speed.  This,  however,  is  done 
by  an  electrical  motor-governor  controlled  by  a  relay  on  the  main 
line  and  working  in  one  direction  or  the  other  as  the  occasion  may 
require.  In  all  the  stations  are  carried  out  the  same  elaborate  pre- 
cautious regarding  insulation,  and  each  machine  has  around  it  an 
insulated  wall  supported  on  porcelain.  The  line  voltage  from  each 
of  the  two  stations  last  mentioned  is  from  six  to  eight  thousand  and 
two  circuits  are  carried  into  Genoa,  the  extreme  distance  of  trans- 
mission being  about  eighteen  miles.  The  conductors  are  for  the 
most  part  bare,  except  when  passing  through  villages,  and  are  sup- 
ported on  oil    insulators  carried  by  wooden   poles,  save  in  some  few 
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cases  wliere  iron  poles  liave  l>ceii  used.  The  two  circuits  running 
into  Clenoa  transmit  power  for  motors  only.  .Xs  might  well  be  im- 
agined, incandescent  lighting  would  involve  some  very  tioublesouie 
transformations. 

.■\t  full  load,  nearly  1,000  hp  is  transmitted  over  the  lines,  the 
motors  being  of  all  sizes  between  3  and  60  horse  power.  They  are 
of  the  ordinary  series  wound  type,  and  their  speed  is  automatically 
controlled  by  centrifugal  governors,  which  act  by  varying  the  6eld 
strength.  They  are  provided  with  carbon  brushes,  and  are  reported 
to  operate  very  successfully.  U  is  to  be  noteil,  however,  that  the 
motors  are  usually  placed  in  special  rooms  with  insulated  floors  and 
walls  owing  to  the  enormous  voltage  which  has  to  be  taken  into  the 
buildings.  They  are  fitted  with  heavy  fly  wheels  to  assist  the  gov- 
ernors, and  with  automatic  switches  to  short  circuit  around  the 
motor  in  case  of  excessive  voltage..  The  motors  are  under  the 
special  care  of  skilled  assistants  connected  with  the  staff  of  the  gen- 
erating station  who  inspect  the  lines  and  go  over  the  motors  at 
intervals  of  a  few  days.  These  extraordinaiy  precautions  both  in 
the  matter  of  insulation  and  skilled  attendance  account  in  great 
measure  for  the  success  of  what,  under  American  conditions,  would 
have  almost  infallibly  resulted  in  disastrous  failure.  The  efficiency 
of  the  plant  from  turbine  shaft  to  motor  pulley  is  said  to  be  a  little 
over  70  per  cent.  As  may  be  judged  from  this  description,  the 
whole  installation  is  of  an  enormously  complicated  character,  and 
the  most  remarkable  thing  about  it  is  not  so  much  that  it  works 
passably  well,  as  that  it  works  at  all.  The  plan  of  the  Volta  station 
for  the  most  part  explains  itself.  The  switchboards  for  each  machine 
with  their  plugs  for  connecting;  the  pair  of  dynamos  connected  to  it 
are  shown  at  ./,  dynamos  at  B,  the  exciters  at  C,  exciter  switch- 
board and  rheostat  at  D  and  the  solenoids,  which  control  the  exciter 
turbines,  at  E.  Lightning  arresters  are  shown  at  F.  These  consist 
of  a  spark  gap,  impedance  coils  in  series  with  the  line  and  con- 
denser shunted  around  them.  Every  motor  is  provided  with  a  sim- 
ilar lightning  arrester.  Taken  all  together,  this  Genoa  plant  is  an 
excellent  example  of  the  constant  current  system  followed  to  its 
legitimate  conclusion.  A  desciiption  of  the  system  is  a  sufficiently 
condemnatoiy  criticism  judged  from  our  present  point  of  view;  at 
the  same  time,  it  should  be  remembered  that  several  years  ago, 
while  this  station  was  being  built,  the  method  adopted  was  practi- 
cally the  only  one  available  in  the  existing  state  of  the  art,  and 
the  operation  of  such  a  system  for  several  years  with  even  tolerable 
results  speaks  volumes  for  the  thoroughness  with  which  the  installa- 
tion was  made,  and  the  intelligent  supervision  that  it  has  had. 
(To  be  Continued.  ) 


Practical  Notes  on  Dynamo  Calculation.— XXIII. 

BY   ALFKED    E.    WIENER. 

Chapter  41. — Forms  of  Field  Magnets — (Continued). 

The  combination  of  two  horseshoes  with  common  pole  pieces 
furnishes  two  further  forms  of  field  magnet  frames.  Fig.  81 
show^s  the  horizontal  double  horseshoe  type,  aud  Fig.  82  the  vertical 
double  horseshoe  type. 

Machines  of  the  former  type  (Fig.  81)  are  built  by  the  United 
States  Electrical  Co.  (Weston),  New  York;  the  Brush  Electrical 
Co.,  Cleveland,  O. ;  the  Ford- Washburn  Storelectric  Co.,  Cleve- 
land, O.;  the  Western  Electric  Co.,  Chicago,  111.;  the  Fontaine 
Crossing  and  Electric  Co.  ("Fuller"),  Detroit,  Mich.;  by  Cromp- 
ton  &  Co.,  London,  Eng. ;  by  Lawrence,  Paris  &  Scott,  Eng.; 
and  by  Schuckert  &  Co.,  Nuremberg,  Germany. 

The  latter  form  (Fig.  82)  is  employed  in  dynamos  of  Fort 
Wayne  Electric  Corporation  ("Wood"'),  Fort  Wayne,  Ind.;  La 
Roche  Electric  Works.  Philadelphia  ;  Granite  State  Electric 
Co.,  Concord,  N.  H.;  Electric  Construction  Corporation  (Elwell- 
Parker);  and  Crompton  Co.,  London,  England. 

If  one  or  both  the  pole  pieces  of  a  consequent  pole  double 
magnet  type  are  prolonged  in  the  axial  direction,  that  is,  to- 
ward the  armature,  and  the  winding  is  transferred  from  the 
cores  to  these  elongated  pole  pieces,  then  a  type  is  obtained  in 
which  the  magnet  frame  forms  a  closed  iron  wrappage  with  in- 
wardly protruding  poles.  Forms  of  this  feature  are  known  as 
iron  clad  types,  and  according  to  the  number  of  magnets  and  to 
their  position  are  single  magnet  and  double  magnet,  horizontal' 
and  vertical  iron  clad  types. 

Fig.  83  shows  the  horizontal  iron  clad  type,  having  two  hori- 
zontal magnets.  It  is  used  by  the  General  Electric  Co. 
("Thomson-Houston  Arc  Light  type"),  Detroit  Electric  Works, 
Detroit,  Mich.;  Eickemeyer  Co.,  Yonkcrs,  N.  Y.;  Fein  &  Co., 
Stuttgart ;  and  Aachen  Electrical  Works  (Lahmeyer),  Aachen, 
Germany. 


A  modification  of  this  type  consists  in  letting  the  iKdcs  pro- 
ject parallel  to  the  shaft,  one  above  and  one  below,  or  one  on 
each  side  of  the  armature  ;  the  only  magnetizing  coil  required  in 
this  case  will  completely  surround  the  armature.  This  special 
horizontal  iron  clad  form,  which  is  illustrated  in  Fig.  W4,  is 
realized  in  the  Lundell  machine,  built  by  the  Interior  Conduit 
and  Insulation  Co.,  New  York. 

In  Figs.  85  and  86  the  two  possible  cases  of  the  vertical  single 
magnet  iron  clad  type  are  depicted,  the  magnet  being  placed 
above  the  armature  in  the  former  and  below  the  armature  in  the 
latter  case.  The  single  magnet  iron  clad  overtype.  Fig.  85,  is  adopt- 
ed in  the  machines  of  the  Muncie  Electrical  Works,  Muncie, 
Ind.,  and  in  the  battery  fan  motor  of  the  Edison  Manufacturing 
Co.,  New  York.  Machines  of  the  single  viagnet  iron  clad  under- 
type.  Fig.  86,  are  built  l)y  the  Brush  Electrical  Engineering  Co., 
("Mordey"),  London;  and  by  Stafford  «Si  Eaves,  England. 

The  vertical  double  magnet  iron  clad  type,   Fig.  87,  having  two 


Figs.  88  to  104.— Types  of  Multipolar  Fields. 

vertically  projecting  magnets,  one  above  and  one  below  the 
armature,  is  employed  in  machines  of  the  Wenstrom  Elec. 
Co.,  Baltimorp;  the  Triumph  Elec.  Co.,  Cincinnati,  O.;  the 
Shawhan-Thresher  Elect.  Co..  Dayton,  O.;  the  Card  Motor 
Co.,  Cincinnati,  O. ,  the  Johnson  Electric  Service  Co.,  Mil- 
waukee, Wis.;  the  Erie  Machinery  Supply  Co.,  Erie,  Pa.;  and 
the  Zurich  Telephone  Co.,  Zurich,  Switzerland. 

There  are  various  other  bipolar  types,  which,  however,  mostly 
are  out  of  date,  and  therefore  of  very  little  practical  importance. 
These  can  easily  be  regarded  as  special  cases  of  the  types 
enumerated  above. 

b.— Multipolar  Types. 

Multipolar— Fie\d  magnet  frames  can  have  one  or  two  magnets 
for  eveiv  pole,  or  each  magnet  can  independenly  supply  two  poles, 
or  one  single  magnet,  or  two  magnets  may  be  provided  with  pole 
pieces  of  such  shape  as  to  form  the  desired  number  of  poles  of 
opposite  polarity. 

If  the  number  of  magnets  is  identical  with  the  number  of  poles, 
the  magnets  may  either  be  placed  in  a  radial,  a  tangential,  or  an 
aAi'al  position  with  reference  to  the  armature,  and  in  the  two  first 
named  cases  they  may  be  put  either  outside  or  inside  of  the 
armature. 

The  Radial  Oulcrpole  Type  \s  ?ho\\n  in  Fig.  88;  this  form  has 
been  adopted  as  the  standard  type  for  large  dynamos  of  the  General 
Electric  Company,  Schenectady,  N.  Y.  ;  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg,  Pa.  ;  the  Crocker- 
Wheeler  Electric  Company,  .\mpere,  N.  J.  ;  the  Riker  Electric 
Motor  Company,  Brooklyn;  the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,    Mass. ;   the    Fort  Wayne    Electric    Company, 
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Kort  Wayne,  Iiiii.  ;  tbe  Eddy  lilectric  Manufacturing  Company, 
Windsor,  Conn.;  tlie  Rclknap  Motor  Company,  Portland,  Me.; 
the  Shawhau  &  Thresher  Electric  Company,  Dayton,  O.  ;  the  Great 
Western  Electric  Company  (Bain),  Chicago;  the  Walker  Manu- 
facturing Company,  Cleveland,  O. ;  the  Mother  Electric  Com- 
pany, Manchester,  Conn. ;  the  Clans  Electric  Company,  New 
York;  the  Commercial  Electrical  Company,  Indianapolis;  the 
AUgeuieine  Electric  Company  ( Dohrowolsky ),  Berlin,  Germany; 
'he  Oerlikon  Machine  Works,  Zurich,  Switzerland;  Alioth  &  Co.,' 
Basel,  Switzerland;  the  Berlin  Electric  Construction  Company 
(Schwartzkopf),  Berlin,  Germany,  and  numerous  others. 

In  Fig.  89  IS  represented  the  kadial  Innerpole  Type,  which  is 
used  by  the  Siemens  &  Halske  Electric  Company,  Chicago.  111., 
and  Berlin,  Germany ;  by  the  Alsacian  Electric  Construction  Com- 
pany, Belfort,  .Alsace;  by  Naglo  Bros.,  Berlin,  Germany;  by  Fein 
&  Co.,  Stuttgart,  Germany,  and  by  Ganz  &  Co.,  Budapest, 
Austria. 

The  Tangential  Outcrpolc  Type,  Fig.  90,  is  employed  by  the 
Riker  Electric  Motor  Co.,  Brooklyn;  by  the  Bavter  Motor  Com- 
pany, Baltimore,  Md.  ;  the  Mather  Electric  Company,  Man- 
chester, Conn.  ;  the  Dahl  Electric  Motor  Company,  New  York ; 
the  Electrochemical  and  Specialty  Company,  New  York  ("At- 
lantic" Fan  Motor),  and  by  Cueriod,  Sauter  &  Co.  (Thury), 
Geneva,  Switzerland ;  generators  of  this  type  are  further  used  in  the 
power  station  of  the  General  Electric  Company,  Schenectady, 
N.  Y. ,  and  in  the  Hustal,  Belgium,  Arsenal. 

Machines  of  the  'Jangcntial  Innerpole  Type,  Fig.  91,  are  built  by 
the  Helios  Electric  Company,  Cologne,  Germany. 

In  the  Axial  Multipolar  Type,  Fig.  92,  there  are  usually  two 
magnets  for  each  pole,  one  on  each  side  of  the  armature,  in  order 
to  produce  a  symmetrical  magnetic  field.  This  form  is  used  by  the 
Short  Electric  Railway  Company,  Cleveland,  O.  ;  Schuckert  & 
Co.,  Nuremberg,  Germany;  Fritsche  &  Pischon,  Berlin,  Ger- 
many; Brush  Electric  Engineering  Co.,  London,  England 
("Victoria"  Dynamo),  and  by  M.  E.  Desroziers,  Paris,  France. 

Fig.  93  shows  the  Raditangent  ."^fiillipolar  Type,  which  is  a  com- 
bination of  the  Radial  and  Tangential  Outerpole  Types,  Figs.  88 
and  90,  respectively,  and  which  is  employed  by  the  Standard  Electric 
Company,  Chicago,  111. 

If  only  one  magnet  is  used  in  multipolar  fields,  the  pole  pieces 
may  be  so  shaped  as  to  face  [the  armature  in  an  axial  or  in  a 
radial  direction.  In  the  former  case  the  Axial  Pole  Single  Magnet 
Multipolar  Type,  Fig.  9-),  is  obtained,  which  is  used  by  the  Brush 
Electrical  Engineering  Company  (Mordey),  London,  England,  and 
by  the  Fort  Wayne  Electric  Company  (Wood).  Fort  Wayne,  lud. 

In  the  latter  case  the  Outer-Inner  Pole  Single  Magnet  Type,  Fig. 
95,  results,  in  which  the  pole  pieces  may  either  all  be  opposite  the 
outer  or  the  inner  armature  surface,  or  alternately  outside  and  inside 
ot  the  armature;  the  latter  arrangement,  which  is  the  most  usual,  is 
illustrated  in  Fig.  95  and  is  employed  by  the  Waddell-Entz  Com- 
pany, Bridgeport,  Conn. ,  and  by  the  Esslinger  Works,  Wurteni- 
berg,  Germany 

( To  be  continued. ) 


disastrous  results.  I  will  simply  suggest  that  fitting  the  spokes  loosely 
in  the  rim  (as  mentioned  by  Prof.  Sharp)  would  produce  a  rim  that 
could  only  be  fractured  by  .shearing,  and  that  the  theory  would  also 
apply  to  the  shell  of  a  boiler,  where  the  pressure  also  acts  radially 
outward.  While  the  direct  tension,  which  is  undoubtedly  produced 
in  the  rim,  is  generally  small  compared  to  the  tensile  strength  of 
the  iron,  it  may  approach  the  strength  of  the  joints  in  a  sectional 
wheel. 

The  bending  moment  in  the  rim  may  be  an  important  factor,  but 
owing  to  the  continuity  of  the  rim  over  the  spokes  and  to  the 
spokes  being  rigidly  attached  to  the  rim  the  case  is  far  from  the 
common  theory  of  beams.  I  should  be  pleased  to  hear  of  a  better 
method  of  determining  it. 

It  is  to  be  regretted  that  we  have  not  the  complete  data  of  any  of 
the  wrecked  wheels,  but  I  think  a  wheel  carefully  designed  and 
of  such  proportions  as  to  avoid  as  far  as  possible  initial  strains  in 
the  iron  is,  if  vpell  constructed,  as  safe  as  any  piece  of  engineering 
work.  A.  M.  Phillip. 

Copper   Fuses. 


Accidents  to  Fly  Wheels  in  Power  Houses. 


To  the  Editor  of  The  Electrical  World: 

Sir: — Referring  to  the  discussion  of  fly  wheels  in  the  columns  of 
The  Electrical  World,  I  think  that  in  most  of  the  accidents  the 
cause  is  centrifugal  force  together  with  bad  design  and  poor  work- 
manship. 

It  does  not  appear  that  these  disasters  are  confined  to  electrical 
generating  stations,  or,  considering  the  great  liability  of  engines 
racing  in  dynamo  driving,  that    they  are  remarkably  frequent. 

With  the  exception  of  very  poor  material  or  design,  it  does  not 
appear  possible  that  the  spokes  should  be  fractured.  In  an  ordinary 
wheel  the  spokes  are  of  great  strength  in  comparison  to  the  strain 
upon  them  at  full  load.  The  only  shock  they  can  receive  is  through 
the  inertia  of  tbe  parts  between  the  rim  when  the  latter  is  suddenly 
checked.  Considering  that  the  large  wheels  generally  drive  a  num- 
ber of  independent  units,  and  taking  into  account  the  flexibility 
and  slipping  of  belts,  it  is  apparent  that  the  shock  on  the  spokes 
will  be  slight.  When  the  "instantaneous  effort  to  increase  the 
speed"  occurs,  or  why  it  should  produce  any  extra  strain  on  the 
spokes  when  the  load  is  thrown  off  by  the  circuit  breaker,  is  beyond 
my  comprehension. 

I  fear  that  the  adoption  of  Mr.  Stitart-Smith's  theory,  that  centrif- 
ugal force  can  produce    no  direct  tension  in  the  rim,  would   lead    to 


To  the  Editor  of  The  Electrical  World : 

Sir:— Mr.  Preece  in  a  paper  read  before  the  Royal  Society  of 
London,  ."^pril  19,  1888,  states  that  the  relation  between  the  diam- 
eter Z?  of  a  copper  wire  and  the  current  C  required  to  fuse  it  may 
be  expressed  by  the  law  C=ad'i-Z  where  a  equals  10,244  when  d  is 
expressed  in  inches  and  Cin  amperes.  With  this  constant  he  calcu- 
lated a  table  of  diameters  of  copper  wires  which  will  be  fused  by 
different  currents  between  1  and  300  amperes.  Mr.  Preece  does 
not  claim  to  have  proved  the  law  for  currents  as  large  as  300  am- 
peres. In  fact,  in  a  previous  paper  of  December  22,  1887,  the  largest 
current  used,  according  to  the  data  given,  was  less  than  60  amperes. 

I  do  not  know  whether  anj-  one  has  accurately  detetmined  the 
relation  between  fusing  current  and  dianieter  for  currents  as  large 
as  300  amperes.  If  any  of  your  readers  have  any  authentic  data  on 
the  subject,  I  should  like  to  know  of  it.  It  is  my  opinion  that  the 
law  will  not  hold  for  as  high  values  as  those  given  in  the  computed 
table  which  you  published  in  your  issue  of  December  15.  I  believe 
that  as  the  current  increases  the  value  of  a  will  decrease.  It  will  be 
noticed  that  in  the  table  of  results  obtained  from  samples  of  copper 
wire  6  inches  long,  given  by  Mi.  Preece  in  the  paper  of  December 
22,  1887,  that  a  diminishes  as  the  current  increases  between  one  and 
53  amperes. 

I  recently  observed  the  current  required  to  fuse  a  large  copper 
wire  freely  suspended  in  the  air.  It  was  a  No.  6  B.  &  S.  wire,  and 
fused  at  390  amperes.  It  did  not  fuse  immediately,  but  carried  the 
current  for  nearlj-  a  minute  before  it  began  to  melt.  This  wire  has 
more  than  twice  as  large  a  sectional  area  as  that  given  in  Mr. 
Oxley's  table  for  a  390  ampere  fuse.  I  have  further  data  which 
tends  to  prove  that  the  value  of  a  is  smaller  for  large  currents. 

For  a  given  diameter  and  short  lengths  of  wire  the  fusing  cur- 
rent, of  course,  depends  on  the  length.  It  seems  highly  important, 
therefore,  that  the  electrical  engineer  should  experimentally 
determine  the  fusing  current  for  large  copper  fuses  rather  than 
depend  upon  a  table  computed  from  data  obtained  from  very  small 
wires.  B.   S.  Lamphe.\r. 

Ithaca,  N.  Y. 

Death  from  Electric  Shock. 


To  the  Editor  of  The  Electrical  World: 

Sir: — A  death  occurred  here  the  other  day  from  shock,  under 
rather  peculiar  circumstances,  and  I  should  he  glad  to  learn  if  any 
of  your  readers  know  of  a  similar    case  occurring  elsewhere. 

An  ordinary  16-cp  52-volt  lamp  was  suspended  in  the  stable  of 
a  house,  and  upon  a  black  man  going  to  turn  it  on  he  received  a 
shock,  from  which  he  did  not  recover.  He  was  in  his  bare  feet  at 
the  time  and  the  ground  was  damp.  The  house  circuit  wasa52volt 
alternating,  secondary  with  1,040  primary.  All  the  lamps  con- 
tiuued  to  burn  as  usual  after  the  accident,  and  no  fuses  were  blown. 
On  testing  the  transformer  the  next  day  I  found  a  slight  leakage 
between  the  primary  and  secondary,  the  insulation  having  no  doubt 
broken  down  completely  when  the  current  was  on.  The  insulation 
of  the  feeders  and  mains  was  the  same  as  usual  the  afternoon  of  the 
accident  and  also  the  next  morning,  there  being  no  extra  ground 
on.  On  testing  the  house  circuit  the  next  day  I  found  a  slight 
ground  ou  the  stable  circuit,  but  this  should  have  been  in  favor  of 
reducing  the  shock  that  the  man  got  off  the  same  circuit. 

Arthur  H.  Shaw. 
Georgetown,  Demerara,  Dec.  29,  1894. 
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nical  articles  on  electrical  subjects  appearing  in  American  and  loreign  period- 
icals. The  abstracts  will  contain. briefly. the  nature  of  the  article,  its  object,  and 
the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  admit. 
Abstracts  made  by  the  autlior.<.  editors  or  publishers  are  solicited  and  should 
be  sent  to  the  Philadelphia  office  of  The  Electrical  Worlu.  927  Chestnut 
street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear  ;  they  should  not  he  longer 
than  the  importance  cf  the  subjc-cl  warrants,  and  must  comply  with  the  general 
outline  gii-en  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English.  French  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals, 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the 
compiler  a  copy,  specially  marked,  in  which  any  important  electrical  article 
appears. 

DYNAMOS,  MOTORS  AND  TRANSFORMERS. 

Dynamo.— K  new  and  somewhat  odd  form  designed  by  Messrs.  Fnlsche 
N:  Pischon  is  described  and  illustrated  in  the  "Elek.  Anz.,"  Dec.  16. 
The  armatured  iron  is  laminate  lengthwise,  not  perpendicularly,  to  the 
shaft  as  usual ;  these  iron  bars  can  be  used  at  the  same  time  as  conduct- 
ors or  the  copper  conductors  may  be  threaded  into  holes  Ihiough  them; 
the  armature  is  in  the  form  of  a  ring  reseiubliug  a  Gramme  ring  in 
appearance,  but  not  in  construction,  and  the  field  magnet  poles  of  oppo- 
site polarity  are  on  the  outside  and  inside  of  the  ring;  in  a  three-pole 
machine,  for  instance,  all  the  south  poles  are  on  the  outside  and  all  the 
north  poles  aie  on  the  inside;  it  is  claimed  that  by  this  system  the  con- 
struction of  the  armatuie  is  greatly  simplified;  the  winding  appears  to 
be  similar  to  that  in  the  well-known  machines  of  these  inventors. 

ConslriKliiig  Swit//  Dynamos.— The  Lond.  "Elec.  Rev.,"  Dec.  21,  be- 
gins a  series  of  articles  in  which  it  will  gii'e  the  details  of  a  small 
machine  of  simple  construction  which  was  designed  specially  for  that 
journal  by  a  practical  engineer;  it  will  be  equally  applicable  as  a  con- 
tinuous current  dynamo  of  100  volts  and  8  amperes,  as  a  motor  of  the 
same  input  giving  about  ii  hp,  as  an  alternator  of  70  volts  and  8  am- 
peres and  a  frequency  of  30,  as  a  two-phase  alternator,  a  converter  of 
continuous  and  alternating  cuirents,  or  the  reverse,  and  as  a  converter  of 
multipha.se  into  continuous  currents;  the  article  does  not  admit  of  being 
abstracted;  the  present  installment  is  intioductory. 

Transformer  fi/s.—Some  further  discussions  and  conclusions  regaid- 
ing  this  subject  are  contained  in  the  Lond.  "Elec.  Rev."  and  "Elec," 
Dec.  28;  the  former  contains  also  an  editorial  discussion. 

Production  of  Rotary  Magnetic  , Fields  by  a  Single  Alternating 
Current. — The  recent  Institute  paper,  by  Mr.  Gutmann,  is  reprinted 
in  full  in  the  "Elec.  Rev.,"  Dec.  26  and  Jan.  2,  "West.  El.,"  Dec. 
29,  and  in  abstract  in  a  number  of  other  electrical  jouruals. 
He  desciibes  a  method  devised  by  himself  some  years  ago,  in  which 
neither  condensers  nor  choking  coils  are  used.  The  single  phase  alter, 
naling  current  passes  around  what  corresponds  to  the  field  magnets  of 
the  motor;  the  armature  (in  which  currents  are  induced)  contains  closed 
circuit  windings,  but  these  circuits  do  not  coincide  in  number  with  the 
poles  of  the  field  magnet;  he  shows  that  the  tendency  of  such  a  closed 
circuit  coil  is  to  place  itself  midway  between  the  two  poles  of  the  field, 
both  poles  being  on  the  outside  of  the  armature;  such  an  armature  will 
run  either  at  the  full,  synchronous  speed,  or  at  certain  other  fixed  speeds 
which  have  a  certain  commensurable  relation  to  the  periods  of  the  ex- 
citing current,  which  speeds  he  calls  harmonic  speeds;  this  action  is 
explained  in  detail  with  the  aid  of  a  large  number  of  illustrations ;  poly- 
phase currents  are  generated  in  the  armature ;  the  greatei  the  number  of 
closed  circuits  the  greater  is  the  number  of  harmonic  or  synchronous 
speeds  at  which  the  armature  can  run;  the  system  embodies  all  the 
weak  points  of  the  synchionous  and  all  the  strong  points  of  the  poly- 
phase motor;  the  motor  will  not  start  fiom  a  state  of  rest  in  the  form 
shown ;  it  has  a  small  starting  toique  when  rotated,  and  when  in  rota- 
tion it  cannot  be  reversed  by  changing  the  connection  ;  the  strong  points 
are  that  the  motor  develops  polyphase  currents,  in  its  own  winding,  and 
that  it  is  veiy  difficult  to  pull  it  out  of  step,  as  it  has  the  capacity  to 
stand  what  he  terms  magnetic  slippage  ;  the  motor  "becomes  self  stalling 
a5  a  series,  a  shunt  or  an  induction  motor  in  a  field  of  single  phase  or 
polyphase  alternating  cunents,"  he  illustrates  this  with  a  diagiatn  in 
which  the  armature  has  a  commutator  to  rectify  the  polyphase  current 
to  energize  the  field  of  one  pair  of  a  double  system  of  magnets.  "There 
is  in  this  principle  involved  the  geim  of  the  ideal  distribution  of 
power." 


.[.i.-nating  Current  .l/,'/i;r.— An  illustration  of  a  new  foriu  of  motor 
made  by  Ganz  &  Co.  (Budapest)  is  illustrated  in  the  "Elec.  Rev.,"' 
Jan.  2M. 

Electrical  Machinist  Practice.— \n  the  serial,  by  Mr.  Mobart,  in  the 
"Elec.  Eng. ,"  Jan.  2,  he  explains  a  practical  method  of  testing  an 
armature  for  a  running  balance;  it  consists  in  mounting  it  with  flexible 
shaft  couplings  made  of  spiral  springs,  revolving  it  at  the  required 
speed  while  supported  by  temporary  guides  which  can  be  loosened;  the 
armature  should  be  balanced,  say,  by  adding  soldei  to  the  binding  wire, 
uutil  it  does  not  wobble  when  the  guides  or  bearings  are  entirely  re- 
moved. (Might  it  not  facilitate  matters  if  the  armature  shaft  thus 
mounted  were  placed  in  a  vertical  instead  of  a  horizontal  position?) 

Dynamo  Design.— \n  the  serial  in  the  "Elec.  Age.,"  Jan.  S,  by  Mr. 
Harrison,  he  discusses  the  magnet  frames  of  dynamos,  giving  Kapp's 
formula  and  tables. 

LIGHTS  AND  LIGHTING. 

Luminous  Power  of  Lighthouse  Apparatus. — A  paper  by  Mr.  Bouidelles, 
read  before  the  Maritime  Congiess  in  London,  in  18")3,  is  published, 
apparently  in  full,  in  "Lond.  Engineering,"  Dec.  28.  He  discusses  a 
theory  of  his  own  ;  only  a  short  reference  is  made  to  electric  lighting, 
and  in  this  he  says  that  as  the  intrinsic  brightness  of  the  arc  is  said  to 
remain  constant,  no  matter  what  the  natuie  of  the  caibons,  their  distance 
apart,  or  the  currents,  it  follows  (according  to  his  theory),  that  the 
illumination  obtained  by  the  apparatus  ought  itself  to  be  invariable, 
and  the  luminous  power  of  an  apparatus  of  a  given  order  would  be  inde- 
pendent of  the  electric  burner  that  illuminates  it;  that  is,  the  luminous 
lange  would  be  independent  of  the  electric  energy ;  but  reliable  pho- 
tometric investigations  contradict  these  conclusions,  and  prove  with 
certainty  that  the  illumination  varies  as  if  the  intrinsic  brightness  wa.s 
itself  variable;  notwithstanding  this,  however,  he  states  that  until  this 
anomaly  is  explained,  he  considers  that  it  is  proved,  at  least  in  prac- 
tice, that  lighthouse  apparatus  using  electricity  makes  no  exception  to 
the  general  rule. 

Projectors  for  Coast  Defence— An  article  on  this  subject,  reprinted 
from  an  English  journal,  is  published  in  the  "Journal  of  the  Military 
Service  Institution,"  for  January.  It  contains  little  of  interest  to  electri- 
cians. The  author  discusses  the  use  of  projectois  from  the  standpoint  of 
a  military  engineer;  he  discusses  the  way  in  which  projectors  should  be 
used,  their  best  location,  aud  similar  features.  He  concludes  that  the 
most  advantageous  position  for  an  observer  with  respect  to  a  target 
illuminated  by  the  projector  is  such  that  the  line  drawn  from  his  posi- 
tion to  the  taiget  makes  an  angle  of  from  30  to  60  degiees  with  the  beam 
of  the  projector;  he  believes  that  a  reall)-  efficient  employment  of  pio- 
jector  can  be  obtained  only  by  having  them  contiollable  at  a  distance. 

Continuous  Current  from  the  Alternating  Arc. — Mr.  Feather,  in  the 
"Elec.  Eng.."  Jan.  2,  describes  the  following  experiment:  by  placing 
the  end  of  an  ordinary  bar  magnet  near  an  alternating  arc,  he  found  that 
it  repelled  the  arc  in  such  a  way  as  lo  make  a  flame  on  both  sides  of  the 
carbon,  and  by  placing  an  electrode  in  each  of  these  two  aics,  and  con- 
necting them  through  a  tangent  galvenometer,  he  obtained  a  unidirec- 
tional current,  thus  forming  a  novel  soit  of  commutator  for  converting 
alternating  into  direct  currents.  Another  method  of  obtaining  the  same 
result  was  described  in  the  Digest  Dec.  1  and  IS,  under  the  heading 
"Researches  with  the  Electric  Arc." 

The  Making  of  an  Incandescent  Lamp.— The  "Elec.  Eng.,"  Jan.  2, 
contains  an  article,  including  a  large  number  of  illustiations,  describing 
the  lamp  factoiy  of  the  General  Electric  Company,  at  Harrison,  N.  J. 
(Piactically  the  same  ground  was  coveted, and  in  greater  detail,  in  the  article 
by  Lieut.  Eyre,  in  The  Electric.\l  World,  Jan.  5.)  Each  lamp  passes 
through  41  different  hands;  the  bulbs  ire  blown  in  molds,  which  insures 
absolute  uniformity ;  the  bamboo  filament  is  now  replaced  by  one  made 
up  of  a  very  pure  quality  of  cellulose,  which  is  forced,  when  in  liquid 
form,  through. a  die  of  the  required  diameter,  and  is  hardened  by  pass- 
ing through  alcohol;  the  filaments  are  treated  by  flashing;  the  heavy 
filaments  are  cemented  to  the  platinum  under  naphtha,  while  an  alternat- 
ing current  is  passed  through  them  ;  the  filaments  and  stem  are  joined 
with  a  drop  of  liquid  carbon  cement ;  the  Sprengel  pump  is  used,  and 
each  lamp  is  individually  connected  to  the  pump;  the  quality  of  the 
vacuum  is  tested  by  touching  one  terminal  with  a  spark  coil  having  a 
half-inch  gap,  -a  glow  indicating  a  poor  vacuum;  the  lamps  are  sorted 
by  running  them  to  the  required  candle  power,  and  marking  the  voltage 
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required.     The  present  capacity   is  28,000  lamps   per  day,  requirintt  500 
hp  and  900  employes. 

POWER  AND  HEAT. 

UtiliMtion  of  II  in,/  rorirr.—The  aiticle  of  Mr.  Kennedy  (see  Digest 
last  week)  is  concluded  in  the  I.ond.  "Elec.  Rev.,"  Dec.  28.  He  de- 
scribes the  Lewis  system  (sec  Digest  Jan.  =.),  and  adds  that  whatever 
device  is  adopted  to  adjust  for  varying  speeds,  there  is  a  loss  i  i  using  it, 
and  a  much  larger  mill  must  be  installed  lo  do  the  work  in  a  sy.steui  like 
this  one,  in  which  all  winds  corresponding  to  speeds  of  less  than  750  or 
over  1,500  are  lost  while  at  only  one  speed,  1,200,  is  the  dynamo  doing 
its  full  duty;  by  using  compressed  air  storage  these  regulations  for 
varying  speeds  become  unnecessary,  and  if  the  air  cylinders  are  laige 
enough  for  a  thiee  or  four  days"  supply,  no  electrical  accumulators  would 
be  necessary. 

Elastic  Couplings  for  (i,is  Engines.— the  questions  of  the  action  of  an 
electric  coupling  between  a  gas  engine  and  a  dynamo  is  discussed  theo- 
retically by  Mr.  Blondel  and  Mr.  Guillaume,  in  "L'Ind.  Elec,"  Dec. 
25.  The  former  calls  attention  to  the  fact  that  in  a  preceding  article  by 
the  lattei  he  supposed  the  engine  to  have  an  infinite  inertia;  he  makes 
a  correction  for  the  same,  and  concludes  that  an  electric  coupling  should 
either  have  a  very  rapid  period  of  oscillation  oi  a  very  slow  one,  in  pro- 
portion to  the  inequality  of  the  coupling;  the  second  is  the  easier 
method,  except  for  alteinators;  he  concludes  that  an  elastic  coupling  is 
not  only  not  bad,  but,  on  the  contrary,  theory  agrees  with  piactice  in 
showing  that  it  is  excellent  under  the  condition  that  all  proportions  aie 
properly  chosen.  Mr.  Guillaume,  in  replying,  states,  among  other  things, 
that  a  system  having  rapid  oscillations  amounts  to  one  which  is  practi- 
cally rigid,  while  if  a  coupling  is  to  be  effective,  the  system  should  take 
care  of  a  considerable  retaidation  or  advance. 

Kffiist  Destruction.— K  description,  accompanied  by  large  drawings,  of 
a  destructoi  made  in  Montreal,  is  published  in  "Ind.  and  lion,"  Dec.  28. 

Irrigation  by  Electricity.— Ka  article  from  the  "Iriigation  Age"  is  ab- 
stracted in  the  "Elec.  Age."  Ian.  2,  and  the  "Elec.  Rev.,"  Jan.  y.  An 
estimate  is  given  in  which  it  is  stated  that  1.000  hp  will  run  56  motor.'; 
of  15  hp,  furnishing  abundance  of  water  for  15,680  acres,  at  a  cost,  not 
including  ditches  and  reservoirs,  of  about  $160,000,  or  a  little  over  $10  per 
acre;  assuming  3  pounds  of  coal  per  hp  per  hour,  and  one  man  for  10 
motors,  the  total  operating  expenses  would  be  S'OO  per  day,  or  less  than 
$1  per  acre. 

Peculiar  Case  of  Engine  Governing. — The  "Elec.  Eng.,"  Jan.  2,  de- 
scribes a  case  in  which  it  appears  that  the  dynamo  in  a  direct  driven 
plant  magnetized  the  governor  wheel  on  the  end  ot  the  engine  shaft, 
producing  a  very  unsatisfactory  legulation  of  the  governor. 

Thermal  Storage.— \n  an  article,  accompanied  by  a  number  of  illus- 
trations, Mr.  Perry,  in  the  "West.  El.,"  Jan.  5,  describes  the  Halpin 
system,  in  which  heated  water  and  steam  are  stored  in  large  reservoirs. 
(See  Digest  Feb.  11  and  18,  1893.  under  "Power  Generators.".^ 

rK'-^/«f /'/<i«^-That  of  the  Buchanen    Power   and    Electiic  Company 
is  illustiated  and  described  in  the  "West.  El.,"  Jan.  12. 
TRACTION. 

Traction.— Xbc  discussion  of  the  lecent  Institution  papers  is  concluded 
in  the  Lend.  "Elec.  Rev.,"  Dec.  28,  abstracts  of  which  are  published  in 
the  "Elec."  Mr.  Ferranti  believed  that  the  hideousness  of  the  over- 
head system  had  been  gieatly  eiaggeiated.  and  that  if  the  wires  weie 
in  the  way  of  fire  escapes,  he  suggests  that  electricians  should  invent 
and  give  for  nothing  fire  escapes  which  could  be  worked  without  inter- 
feiing  with  the  overhead  lines.  Mr.  Sharp  called  attention  to  the  fly- 
wheel as  a  means  of  storage  of  energy  for  electric  traction  ;  he  suggests 
a  safe  limit  of  speed  for  the  rims  had  not  yet  been  reached ;  at  300  ft. 
per  second,  a  flywheel  of  10  tons,  with  a  five  per  cent,  variation  ol 
velocity,  would  give  190  hp  minutes ;  with  the  present  construction  of 
flywheels,  the  safe  limit  seemed  to  be  about  100  ft.  per  second;  Ameri. 
cans  run  much  closer  to  the  limit,  "and  they  unfortunately  seemed  to 
get  a  good  many  cases  of  flywheel  accidents;  "  the  solid  disc  flywheel 
was  very  much  better  than  one  made  with  6  or  8  arms;  he  describes  a 
flywheel  invented  by  himself  (illustrated  in  the  "Elec.">,  in  which  the 
spokes  are  made  of  mild  steel,  arranged  tangentially  like  the  spokes  of 
a  bicycle  wheel,  the  ends  being  fastened  only  to  the  rim.  Mr.  Dallas 
spoke  in  favor  of  the  gearing  now  adopted  in  this  country  at  the  Thom- 
son-Houston works;  they  had  come  to  the  conclusion  that  the  losses 
were  smaller  with  cast-iron  gears  than  with  any  other  foim,  the  cast  iron 
l)eing  close  grained  with  a  considerable  quantity  of  wrought-iron  scrap 
mixed  with  it;  gearless  motors  were  rarely  of  any  use  for  street  traction. 
Mr.  Wilkinson,  in  reply,  spoke  very  favorably  of  the  conduit  road  in 
Washington.  Dr.  Preller  replied  at  some  length,  chiefly  in  legaid  to 
steep  grade  roads;  at  Marseilles  the  generators  were  direct-driven  by  a 
high-speed,  vertical,  double-acting  engine,  but  these  were  afterwards 
leplaced  by  Corliss  engines  with  rope  driving. 

.Accumulator  Traction.— The  Lond.  "Elec.  Rev.,"  Dec.  28,  discusses 
the  recent  criticism  of  Mr.  Epstein.  It  is  claimed  that  2J4  sets  of  bat- 
tel ies  per  car  is  too  close  a  margin  of  safety;  at  least  three  sets  should 
be  used;  "it  is  this  very  practice    of    inventors    claiming   too   much  for 


their  cells  which  has  been  chiefly  the  cause  of  failure  in  battery  trac- 
tion." 

Light  Jiailivays.—'Vafi  conclusion  of  a  paper,  by  Mr.  White,  on  this 
subject  is  published  in  the  Lond.  "Engineeiing,"  Dec.  28;  he  gives 
detailed  items  of  the  cost  of  some  existing  railways. 

Trolley  Balloon.— 'the  "Elek.  An'..,"  Dec.  16,  gives  an  illustrated  de- 
scription of  the  model  of  the  balloon  which  was  intended  to  be  operated 
(but  failed  to  do  so)  at  the  Antwerp  exhibition  last  year. 

.Uialysis  of  EjfclrolyzeJ  /'jpes.—\  paper,  by  Mr.  Rigge  (Omaha\  is 
reprinted  in  "L'Elec,"  Dec.  28.  He  gives  the  results  of  some  ineasuie- 
ments  of  the  voltage  and  current  in  the  earth  return ;  the  article  contains, 
wold  for  word,  the  description  of  the  analysis  attiibuted  in  another 
journal  (see  below)  to  Mr.  Furay.  As  a  lemedy  again-.t  electrolysis  he 
suggests  reversing  the  current  frequently,  "if  it  were  safe  and  possible  ;" 
it  is  impracticable  to  insulate  the  pipes,  and  the  only  practical  way 
which  occurs  to  him  is  to  weld  the  rails  or  to  bind  them  with  one-inch 
copper  wire.  He  suggests  that  frequent  voltage  measurements  should 
be  made  all  over  tlie  line,  and  that  changes  in  the  return  conduclur 
should  be  made  as  the  measurements  may  indicate. 

^!>  .ffz-aZ-f.— An  illustiated  desciiption  of  the  Genette  brake  (Chicago) 
for  street  railways  is  published  in  the  Lond.  "Engineering,"  Dec.  28. 

Fuel  Consumption. — The  "Eng.  News,"  Jan.  10.  abstracts  from  a  report 
of  Mr.  Parsons,  Chief  Engineer  of  the  Rapid  Transit  Commission  of 
New  York,  some  statements  regarding  the  compaiative  fuel  consumption 
on  electric  and  steam  railways.  One  of  the  chief  advantages  in  favor  of 
the  electric  railway  is  due  to  the  greater  efficiency  of  the  fuel ;  with  the 
ordinary  locomotive  five  pounds  of  coal  are  usually  consumed  per  hp  per 
hour,  while  a  large  stationary  plant  could  be  run  with  IK  to  2!4  pounds, 
and  at  the  same  time  the  stationary  boilers  can  be  adapted  to  the  burning 
of  cheap  fine  coal  of  an  inferior  quality.  He  gives  the  following  table, 
in  which  the  weight  of  the  train  includes  that  of  the  passengers:  the 
first  three  are  electric  roads,  and  the  others  steam: 

Weight        Coal  per        Coal  per 
of  train,     train  mile,     lun  milt-. 
Railway.  tons.  lbs.  Ihs. 

LiverpoolOverhead 42.0  I7.S  .416 

Iiilramura! "4  0  36.6  .495 

Citv  and  South  London 44.0  28.0  .604 

Manhattan  (1) 80.S  49.2  .609 

Brooklyn  Elevated  Railway  (2) 63.0  42.0  .661 

Manhattan  (3) 97.1  SI. 3  .528 

Brooklyn  Elevated  Railway  (4) 91. S  4S.I  .526 

Note.— (1)  Ninth  avenue  train  with  an  average  of  3.77  cars.  (2) 
Short  train  averaging  2.74  cars.  (3)  All  trains  averaging  4.50  cars.  14) 
All  trains  averaging  4.54  cars. 

The  better  showing  of  the  Liverpool  road  over  the  Chicago  Intramural 
is  due  mainly  to  the  difference  between  a  permanent  and  a  temporary 
plant;  the  poorer  showing  of  the  City  and  South  London  line  is  due  to 
the  use  of  non-condensing  engines,  which  is  estimated  to  increase  the 
coal  consumption  20  to  25  per  cent. 

Traction. — A  part  of  the  discussion  of  the  recent  Institution  (Lonr'on) 
papers  is  contained  in  the  "St.  Ry.  Gaz,"  Jan.  5.  (The  whole  of  this 
discussion  was  abstracted  in  the  Digest,  Dec.  29,  Jan.  12  and  19). 

Steep  Grade  Traction.— liU.  Preller's  recent  Institution  paper  (see 
Digest,  Dec.  15),  is  reprinted  in  full  in  the  "Elec.  Age.,"  Jan.  5. 

Accumulator  Traction.— The  second- and  last  part  of  the  paper  by  Mr. 
Gibbings  is  published  in  the  "St.  Ry.  Gaz,"  Jan.  5.  The  whole  paper 
is  also  reprinted  in  the  "Elec.  Re^,'.'  Jan.  2. 

Bicycle  Jyailway. — According  to  the  "Eng.  News,"  Jan.  3,  a  bicycle 
railway,  operated  by  storage  batteries,  is  being  built  at  Wateiport,  New- 
York,  of  which  a  short  section  has  been  put  in  operation  for  exhibition  ; 
the  car  can  ies  25  passengers,  and  runs  on  a  single  rail. 

Horse  Power  for  Car  Propulsion. — Some  simple  rules  for  calculating 
the  hp  for  propelling  cars  are  given  in  the  "Eng.  N^ws,"  Jan.  10. 

Electric  Braking  of  Motor  Cars. — Mr.  Smith's  article  (see  Digest,  Jan. 
5)  is  concluded  in  the  "St.  Ry.  Gaz,"  Dec.  29.  He  discusses  the  action 
of  the  electric  brake,  consisting  of  the  motors  used  as  dynamos,  and 
mentions  the  Sperry  brake;  he  believes  that  future  piogress  in  motor 
car  brakes  will  be  in  this  line;  regarding  the  strain  on  the  gears,  he  be- 
lieves that  if  the}-  are  able  to  tiansmit  the  power  to  start  the  car  in  the 
short  time  in  which  most  motoi  men  force  them  to  do  it.  (hey  certainly 
will  not  be  damaged  by  the  stress  due  to  electiic  braking.  He  explains 
the  curious  fact  that  when  an  electric  brake,  such  as  he  desciibes,  is 
applied,  one  pair  of  wheels  will  sometimes  revolve  in  the  same  direction 
continuously,  while  the  other  pair  levolves  alternately  forward  and  back- 
ward until  the  car  comes  to  rest.  He  believes  that  a  systematic  investi- 
gation of  the  subject  of  electric  braking  will  repay  caieful  study. 

Double  vs.  Single  Trucis.—ln  an  article  by  Mr.  Brill,  in  the  "St.  Ry. 
Jour."  for  January,  he  discusses  the  objections  to  the  usual  double  tinck 
cars  and  states  the  advantages  ot  the  maximum  traction  truck  for  long 
cars:  each  of  the  two  trucks  contains  a  large  pair  of  driving  wheels,  and 
a  small  pair  of  trailing  or  guide  wheels;  it  overcomes  all  oscillation  and 
pounding;  87  per  cent,  of  the  weight  is  on  the  driving  wheels;  the  brak- 
ing action  is  said  to  be  very  good.  In  his  opinion  18  ft.  cars  are  the 
Icngest  that  should  be  used  on  4  rigid  wheels.^ 
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Us(S  ('/  Trolley  Cars. — In  a  short  editorial  oil  tlie  progress  of  electric 
traction,  in  the  "KuR.  News,"  Jan.  10,  it  is  sUitcd  that  over  62  electric 
street  lailways  in  llie  United  States  now  carry  mail,  sometimes  in 
specially  equipped  postal  cats;  the  freight  and  express  sci  vice  is  rapidly 
extending,  and  is  now  being  furnished  on  nearly  SO  separate  roads;  in 
Toronto  the  city  garbage  is  hauled  away  on  electric  cars. 

Trolify  Car  .4cc/./<-«/i.— According  to  the  "Eng.  News,  "Jan.  3,  ')H  per- 
sons have  been  killed  in  Kiooklyn  since  the  intioduction  of  electric 
tiaction  in  18'>2,  and  several  hundred  were  injured;  for  the  year  ending 
July  I,  18')4.  there  were  in  that  city  122  accidents,  of  which  40  were  fatal. 

Street  Car  FenJers. — A  number  of  the  latest  fenders  are  described  and 
illustrated  in  the  "Eng.  News,"  Jan.  3. 

EleclrolyzeJ  H'aler  /'//•es.—An  abstract  of  a  paper,  by  Mr.  Furay,  read 
at  the  Montreal  meeting  of  the  Fire  Chiefs,  is  contained  in  the  "Elec. 
Age,"  Jan.  S.  He  gives  the  result  of  an  analysis  of  the  material  found 
on  underground  iron  pipes,  that  had  been  acted  on  by  the  current;  he 
found  that  the  specific  gravity  was  very  small,  1.88;  the  material  it  con- 
tained aoout  56  per  cent,  of  iron,  2'>  of  gr.iphite,  1  of  manganese,  13_of 
silicon,  besides  sulphur  phosphorous,  etc. 

■  Atotor  Repairs.—  A  third  paper  by  Mr.  Hobart,  with  illustiations,  in 
the  "St.  Ry.  Jour.,"  for  Jan.,  gives  practical  instructions  for  the  hand- 
ing and  repairing  of  armatures  of  car  motors. 

Conduit  A'mi:/. — A  good  illustration  of  the  conduit  of  the  Metiopolitaii 
road  in  Washington  is  contained  in  the  "St.  Ky.  Jour.,"  for  Jan. 

T/iree  Wire  Trolley  System  at  St.  Z.oh(V.— According  to  Mr.  Gotshall, 
in  the  "Elec.  Kng.,"  Jan.  2,  the  three  wire  trolley  system  has  been  used 
by  him  for  sometime  in  that  city,  and  the  difficulties  that  were  first 
encountered  have  all  been  overcome;  the  rest  of  the  system  is  to  be 
changed  to  the  three  wire  system. 

Alpine  KoaJ. — The  "Elec.  Rev.,"  Jan.  9,  gives  some  data  about  the 
proposed  Jungfrau  electric  railroad,  but  it  appears  to  include  very  little 
that  has  not  already  been  given  in  these  columns. 

Philadelphia.— Kn  illustrated  description  of  the  Hestonville,  Mantua 
and  Fairmount  Electric  road  is  published  in  the  "Elec.  Eng.,"  Jan.  9. 
A  long  and  profusely  illustiated  description  of  the  line  of  the  People's 
Traction  Company,  in  the  .same  city,  is  published  in  the  "St.  Ry.  Jour.,' 
for  Jan. 

Power  Station  in  St.  Louis. — A  description,  accompanied  by  a  number 
of  illustrations  of  the  station  of  the  Liudell  Company,  is  published  in 
the  "West.  El.."  Jan.  5. 

Yosemite  Krt/Zt'^'.— According  to  the  "West.  El.,"  Jan  12.  the  constiuc- 
tion  of  an  electric  railway  to  the  Yosemite  is  to  be  begun. 

Newark. — A  well  illustrated  description  of  the  new  power  station  of 
the  Consolidated  Traction  Company,  of  New  Jersey,  is  contained  in  the 
"St.  Ry.  Jour.,"  for  Jan. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Co'itinuaas  vs.  Alternating  System.— h.  coriespondent  to  the  Lond. 
"Elec.  Rev.,"  Dec.  28,  in  referring  to  the  stations  in  London,  says  that 
there  in  no  doubt  that  those  who  are  connected  with  the  direct  current 
stations  obtain  a  much  more  regular  and  leliable  supply  than  those  who 
use  the  alternating  current ;  in  the  latter  the  difference  in  voltage  be- 
tween light  load  and  full  load  of  the  transformers  is  anothei  objection 
to  the  latter  system  as  also  the  rentals  charged  for  the  pi  imary  appa- 
ratus; the  existing  meters  used  by  the  majority  of  alternating  current 
companies  will  not  register  correctly  the  power  absorbed  by  motors,  arc 
lamps,  choking  coils   and  other  apparatus  of  a  like  nature. 

Mr.  Swinton  gives  some  figures  regarding  the  cost  of  the  mains  and 
feeders  for  the  Scarborough  station.  With  the  high  tension  transformer 
system  the  all  day  efficiency  is  low,  and  consequently  the  working  ex- 
penses are  high,  while  with  the  low  tension  system  the  loss  is  great 
only  duiing  the  short  period,  but  when  it  comes  to  capital  cost  this 
cousideraiion  works  the  other  way;  owing  to  the  high  efficiency  of  trans- 
formers at  full  load,  and  the  ccniparatively  small  losses  in  the  high 
tension  main  the  maximum  power  need  exceed  very  little  that  delivered 
to  the  lamps. 

Rules  and  Regulations.— K  translation  of  those  proposed  for  Germany, 
mentioned  in  the  Digest  last  week,  is  given  in  the  Lond.  "Elec.  Eng.," 
Dec.  28. 

Central  Stations  in  Raiis.—The  Lond.  "Elec.  Rev.,"  Dec.  28,  contains 
a  very  full  abstract  of  the  table  in  "Lond.  Elec,"  Oct.  25,  mentioned 
in  the  Digest  Nov.  17. 

Pecamp.^K  small  central  station  in  this  French  town,  in  which  accumu- 
lators and  turbines  are  used,  is  described  in  part  in  "L'Elec. ,"  Dec.  22. 

High  Voltage  Systems. — A  report  by  Messrs.  Kennelly,  Bell  &  Cabot, 
on  the  high  pressure  wires  in  Concord,  N.  H.,  is  reprinted  in  the  "West. 
El.,"  Jan.  12,  the  following  extracts  from  which  may  be  of  general 
interest.  In  a  partial  list  of  towns  and  cities  in  this  countiy  and  abroad, 
in  which  alternating  currents  of  about  2,200  volts  are  used  within  city 
limits,  they  name  47  towns;  the  second  list  in  which  alternating  currAits 
of  greater  voltage  than  2.500  are  used  contains  four  names:  Hartford, 
Conn.,  4,000  volts,  Pomona,  Cal.,  10,000,  San    Bernardino,  Cal.,    10,000, 


and  Guadalajara,  Mex.,  5,000  volts.  The  rest  of  the  report  is  cbieOy  of 
local.'inteiest.  In^their^opinion  the  system  of  arc  lighting  circuits  used 
in  Concord,  which  is  similar  in  pressure  to  those  universally  used  in 
this  country,  is  not  a  menace  to  lives  and  property  if  installed,  opeiated 
and  maintained  in  accordance  with  requiremenlH  of  good  practice;  they 
considei  all  pressures  over  SUO  as  being  capable  of  producing  danger  tu 
persons  and  piopeity,  and  that,  therefore,  the  danger  would  be  no  less 
if  the  pressure  were  reduced  from  2.200  to  1,100. 

Sueeessjul  .Municipal  Plant.— Voder  tliis  heading  some  data  of  the 
opeiating  costs  for  the  plant  in  South  Noiwalk,  Conn.,  is  given  in 
"Elec.  Ind. "  for  Jan. 

Light  and  Power  Station  at  Cornell  University. — The  "Sibley  Jour.," 
for  Dec,  contains  a  descriptive  illustrated  article  by  Messrs.  Ryan  & 
Macomber,  of  the  University  light  and  power  station,  in  which  tuibines 
for  several  hundred  hp  an-  used. 

J'ranlijort,  Germany. — An  illustrated  description  of  this  alternating 
current  station,  one  of  the  latest  erected  in  Germany,  is  given  by  Dr. 
Haas  in  the  "Elec.  Eng.,"  Jan.  9. 

J/ints  on  the  Building  of  Electric  Plants. — In  a  second  article  by  Mr. 
Armstrong,  in  "Elec.  Iiid.,"  for  Jan.,  he  discusses  the  subject  of  speci- 
fications. 

.Von-.4rcing  Lightning  Arrestors.—A.  well  illustrated  paper,  by  Mr. 
Wuitz,  is  published  in  the  "Tech.  Quart.,"  for  July.  It  is  substantially 
the  same  as  his  subsequent  Institute  paper. 

Ferranti  Reetiliers — The  illustiated  description  mentioned  in  the 
Digest,  Jan.  5,  is  reprinted  in  the  "Elec.  Rev.,"  Jan.  2. 

WIRES.  WIRING  AND  CONDUITS. 
Fastenings  in  Walls. — The  Boeddinghaus  system  is  described  and  illus- 
trated in  the  "Elek.  Zeit.,"  Jan.  27.  A  comparatively  small  hole  is 
drilled  in  the  plaster  of  the  wall,  and  an  open  spiral  of  wire  is  then  in- 
serted and  cemented  with  plaster  of  Paris,  the  space  on  the  inside  of  the 
spiral  being  left  fiee;  screws  for  insulators  oi  fastenings  can  be  then 
screwed  directly  into  this  spiral.  It  appears  from  the  illustrations  that 
the  spiral  is  left  handed,  and  that  its  pitch  need  therefore  not  correspond 
with  that  of  the  screw  to  be  intioduced. 

Conduit  Hairing.— Mr.  Noll,  in  the  "Elec.  Eng.,"  Jan.  2,  points  out 
the  advantages  of  the  use  of  iron  conduits  for  house  wiring;  he  recom- 
mends the  use  of  twin  conductors  in  these  tubes  in  place  of  two  single 
wires;  these  conductors  have  two  systems  of  insulation,  one  inside  the 
conduit  and  the  other  on  the  wire. 

Legal  Status  of  Electric  Wires  in  the  Street. ^Kn  article  on  the  sub- 
ject by  Mr.  Fisher,  is  published  in  "El'ty.,"  Jan.  9. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Electrical  Polarized  Rays  and  Electrical  Resona}ue. — A  paper  by  Mr, 
Zehnder  from  the  "Weid.  Ann.,"  vol.  53,  page  505,  is  abstracted  briefiy 
in  the  "Elek.  Zeit.,"  Dec.  27.  He  discusses  how  the  rays  may  be  polar- 
ized by  replacing  the  reflecting  mirrors  in  the  Bnltzmann  interference 
lesearches,  by  two  wire  gratings  such  as  those  used  by  Hertz,  by  means 
of  which  interference  or  other  phenomena  can  be  produced. 

A^ew  Method  of  Obtaining  Line  Spectra. — A  new  method  described 
very  briefly  in  the  Lond.  "Elec.  Rev.,"  Dec.  28,  is  to  pass  a  condensed 
spark  between  two  platinum  wires  or  carbon  rods  the  tips  of  which  are 
coveied  with  the  substance  whose  line  spectium  is  to  be  ascertained;  if 
the  condenser  is  not  used  the  material  inflames. 

Electromotive  Phenomena  of  Physiology. — The  Loud.  "Elec  Rev.," 
Dec.  28,  abstracts  at  some  length  a  paper  by  Mr.  Reid.  from  "Science 
Progress,"  which  it  lecommends  veiy  highly;  he  reviews  the  exist- 
ing knowledge  of  the  electromotive  phenomena  of  glands  and  criticizes 
the  theories  which  have  been  offered. 

Temperature  of  the  .-Iz-t.— The  paper  mentioned  in  the  Digest  last  week 
is  abstracted  briefly  in  the  Lond.  "Elec,"  Dec.  28. 

Symmetry  of  the  Magnetic  and  Electric  Fields.— h.  long  papei  by  Mr.  P. 
Curie  is  contained  in  "L'Eclaiiage  Elec."  Dec.  25. 

Magnetization  of  Iron  and  Nickel  by  Rapid  Electrical  Oscillation.— K 
papei  by  Mr.  Klemencic.  from  the  "Weid.  Ann.,"  vo'.  53,  page  707,  is 
abstracted  in  the  "Elek.  Zeit.,"  Dec.  27.  Electiical  oscillations  are 
dampened  much  more  in  iron  wires  than  in  non-magnetic  metals,  due  to 
the  fact  that  the  surface  conduction  is  less;  as  the  generation  of  heat  is 
proportional  to  the  resistance,  the  resistance  to  the  passage  of  electric 
waves  may  be  determined  from  the  heat,  and  the  permeability  can  then 
be  calculated;  two  parallel  wires  were  used,  one  of  iion,  and  the  other 
of  brass,  the  heat  being  measured  in  each  case;  the  permeability  will 
then  be  equal  to  the  square  of  the  ratio  of  the  heat  in  the  two  wires, 
multiplied  by  the  specific  resistance  of  the  brass,  and  divided  by  that  of 
the  iron;  in  this  way  he  obtains  as  the  permeability  for  iron  118,  for  soft 
piano  wire  steel  106,  hard  115,  Bessemer  steel,  soft  77,  hard  74,  and  nickel 
27. 

Electromotive  Force  With  Magnetization. — An  academy  paper,  by  Mr. 
Hurmuzescu,  is  reprinted  in  the  "L'Ind.  Elec,"  Dec.  25.  If  two  elec- 
trodes of  the  same  magnetic  metal  are  immeised  in  a  liquid  which 
attacks  them,  and  if  there  is  a  difl'erence  in  their  magnetization,  an  elec- 
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tromotive  foice  is  pioduced;  tliis  lias  been  noticed  by  others,  but  tbcy 
did  not  agree  regarding  the  direction  or  polarity  of  tbe  E.  M.  P.,  the 
piesent  experiments  weic  made  to  determine  this.  He  develops  the 
formula  theoretically  from  the  piincipleof  the  conservation  of  eiierEy ; 
with  iron  the  macuetized  elcctiodes  is  always  positive;  he  gives  a  table 
of  the  values,  for  instance,  foi  126.3  lines  of  force  pel  square  cm,  the 
R.  M.  F.  was  44  millivolts,  for  306.H  it  was  15.=?,  and  foi  704  it  was  22'J. 
For  nickel  the  polarity  is  the  same;  for  bismuth  the  magnetized  cKc- 
trode  is  negative. 

InjliKnce  of  Magndisiii  on  Germinalton. — Attention  is  called  in  the 
Lond.  "Elec.  Rev.,"  Dec.  28,  to  an  article  by  Mr.  Tolonici,  in  "Mai- 
pigbia,"  1894,  page  470,  on  the  effects  of  magnetism  on  the  germination 
of  tbe  Fhaseolus  Vulgaris.  He  found  that  a  feeble  magnetic  Held  had 
no  appreciable  effect  on  the  germination  of  the  seeds,  while  a  field  of 
greater  intensity  caused  more  or  less  increased  rapidity  of  growth,  in 
proportion  to  the  proximity  of  the  growing  seeds  to  the  point  of  gieatcst 
magnetic  intensity ;  young  plants  were  found  to  be  diamagnctic.  The 
journal  suggests  that  such  results  should  be  accompanied  with  quantita- 
tive data,  so  as  to  give  a  more  accurate  notion  of  the  conditions. 

Effects  of  Magnetization  on  Voiiiine. — The  Royal  society  paper  of  Mr. 
Bidwell,  mentioned  in  tbe  Digest  Aug.  25,  is  published  in  the  Lond. 
"Elec._Eng.,"  Dec.  28. 

Large  Electromagnet.— hn  article  from  the  New  York  "Sun,"  desciib- 
ing  some  experiments  with  Col.  King's  large  magnet  at  Willett's  Point, 
N.  Y.,  is  reprinted  in  the  "West.  EI.,"  Jan.  5.  According  to  this  de- 
scription, the  magnet  core  consisted  of  an  old  Rodman  15-inch  gun. 
weighing  50,000  pounds;  it  was  turned  into  a  club-footed  magnet  by  the 
addition  of  many  tons  of  heavy  iiou  plates;  the  coil  consisted  of  old  tor- 
pedo cables  14  miles  long,  carrying  20  to  25  amperes;  the  aimature  con- 
sisted of  6  platform  plates  bolted  together ;  a  calculated  force  of  44.800 
pounds  was  insufficient  to  tear  off  the  armature,  the  chain  used  being 
bioken  by  the  straiu;  5  cannon  balls,  of  325  pounds  each,  were  suspended 
like  a  chain  from  the  muzzle  of  the  gun  ;  an  iron  spike  placed  against 
the  breast  of  a  man  standing  three  or  four  feet  off,  with  his  back  to  the 
gun,  stood  out  straight;  it  required  the  effoits  of  two  men  with  a  sudden 
jerk  to  pull  away  a  25  pound  bar  from  the  gun  ;  with  its  carriage  the  gun 
weighs  80,000  pounds;  at  a  distance  of  71  feet  the  magnetism  of  the  gun 
equaled  that  of  the  earth,  a  compass  needle  being  deflected  45  degrees, 
at  a  distance  of  300  feet  it  was  deflected  3  degrees. 

Curious  Magnetic  Phenomena.— K  description  of  the  phenomena  re- 
cently noticed  by  Mr.  Lloyd  (described  in  the  Digest  Dec.  15),  is  pub- 
lished in  the  "Elec.  Rev.,"  Jan.  29,  by  Mr.  Stone,  who  adds  a  mathe- 
matical discussion  of  it,  which  he  says  accounts  for  it  quite  satisfactorily, 
if  the  reluctance  at  the  fracture  is  greater  than  that  for  the  rest  of  the 
magnetic  circuit.  (The  compiler  calls  attention  to  an  abstract  in  the 
Digest  29,  in  which  the  phenomena  was  explained.) 

'J'liree  Phase  Currents.— The  "Tech.  Quart.,"  for  July,  mentions,  but 
does  not  desciibethe  "beautiful  apparatus  with  which  Piof.  Puffer  illus- 
trates the  effects  of  three  phase  cm  rents. " 

What  is  Electricity? — Mr.  Walker's  paper  (see  Digest,  Dec.  22),  is  re- 
printed in  the  "Elec.  Age,"  Dec.  29. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 
Purification  o/  Sugar.— "T.'Ulec.,"  Dec.  IS,  abstracts  an  article  from 
the  "Rev.  Ind."  It  states  that  it  is  difficult  at  present  to  give  an  opin- 
ion on  the  future  of  the  electrical  method,  as  the  practical  re'sults  are  not 
yet  sufficiently  numerous  nor  sufficiently  positive,  but  it  appears  certain 
from  the  experiments  of  Dr.  Bersch,  in  Austria,  and  of  the  industrial 
applications  of  the  Scboolmeyer,  Behm  &  Dammeyer  process  in  Ger- 
many, that  the  electric  current  exerts  a  true  purifying  action  on  beet 
juice;  the  nature  of  the  electrodes  is  not  a  matter  of  indifference;  the 
first  cost  of  the  installation  is  but  slight,  the  process  simply  completes 
thepurificatiou  by  carbonate  of  calcium,  it  requires  less  chalk,  simplifies 
the  work,  and  gives  a  higher  efficiency.  The  process  of  Javaux,  GsUois 
and  Dupont  is  described  iu  detail;  the  liquor  is  purified  so  that  one  can 
obtain  all  the  sugar  which  it  contains  in  the  form  of  white  sugar  without 
requiring  treatment  with  caibonic  acid,  and  without  the  production  of 
molasses;  after  adding  the  chalk  it  is  heated  to  about  90  degrees  C.,  and 
should  be  slightly  alkalined,  to  prevent  tbe  partial  inversion  of  the 
sugar,  and  to  precipitate  a  large  part  of  the  impurities;  after  filttation  it 
is  submitted  to  the  action  of  an  electric  current  in  two  series  of  compart- 
ments, separated  by  porous  diaphragms,  from  a  compartment  containing 
water;  the  annodes  in  the  first  liquor  are  made  of  plates  of  oxid  of  man- 
ganese, or  of  aluminum,  for  the  first  series,  and  of  plates  of  lead  for  the 
second  series  in  which  the  liquor  arrives  after  leaving  the  first;  thecath. 
odes,  for  the  negative  compartment  filled  with  water,  can  be  made  of  car- 
bons, iron  or  other  material  insoluble  in  alkalies.  The  current  decomposes 
the  foreigu  material,  and  the  acids  set  free  are  fixed  by  the  annode  while 
the  basic  products  pass  into  the  compartment  containing  the  water;  it  is 
well  to  submit  the  liquor  first  to  the  action  of  the  annode  of  the  oxid  of 
manganese,  as  the  first  acid  elements  set  free  by  the  current  forms  with 
the  annodes  combinations,  which  are  completely  insoluble,  while  the 
lead  which  is  easily  regenerated  is  better  for  the  final  action ;  if  lead 
was  used  foi  the  first  application,  soluble  lead  salts  may  be  formed  with 


certain  liquors;  the  last  traces  of  soluble  lead  .salts  may  be  eliminated 
by  phosphoric  acid. 

I'urifieation  of  .Icetie  .lei J.— The  Lond.  "Elec.  Rev.,"  Dec.  28.  quotes 
from  a  Russian  journal  to  the  effect  that  an  electric  process  was  started 
in  1893,  by  means  of  which  over  500  tons  of  acid  were  purified  with  such 
success  that  the  old  coppei  apparatus  was  abandoned:  no  details  are 
given,  but  the  English  jouinil  states  "in  our  opinion,  this  mysterious 
box  is  nothing  else  than  an  imitation  of  the  platinum  apparatus,  in- 
vented by  Messrs.  joijnson  and  Mather,  which  works  so  remarkably 
well  for  the  concentration  of  sulphuric  acid  and  other  liquids  by  heat 
generated  by  electricity,  and  which  consists  of  a  platinum  rectangular 
pan,  fitted  internally  with  insulators,  holding  the  necessaiy  platinum 
heaters." 

Hermile  Process. — An  apparatus  foi  generating  small  quantities  of  the 
sterilizing  liquid,  using  currents  from  lighting  circuits,  is  described  and 
illustrated  in  "L'Ecalirage  Elec,"  Dec.  15.  It  appears  to  be  the  same 
as  that  described  in  the  Digest,  Sept.  22. 

Cyanide  Process  of  Extracting  CoA/.— Another  article  on  this  subject, 
by  Mr.  Andreoli,  is  published  in  "1,'Hclairage  Elec,"  Dec.  15,  it  is 
devoted  to  a  discussion  of  the  recent  litigation  in  England. 

Reduction  oj  Aluminum  hy  Carbon. — An  Academy  paper,  by  Mr. 
Moissan,  describing  this  process  in  his  electric  furnace,  is  reprinted  in 
the  'L'lnd.  Elec,"  Dec  25. 

Thermo- Chemical  Actions  in  Accumulators. — A  papei  by  Mr.  Streintz, 
from  the  "Weid.  Ann.,"  vol.  53,  page  698,  is  abstracted  in  the  "Elek. 
Zeit.,"  Dec.  27.  The  chemical  energy  is  due  to  the  sulphating  of  the 
lead,  neglecting  secondary  actions,  such  as,  the  absorption  of  hydrogen, 
in  their  negative  plate,  the  generation  of  free  gases,  and  the  formation 
of  hydrated  lead  oxid.  To  calculate  the  chemical  energy  he  divides  it 
into  three  phases,  in  the  first  water  it  is  decomposed,  requiring  684 
calories,  in  the  second  the  oxygen  oxidizes  the  negative  plate,  and  the 
hydrogen  reduces  the  oxid  on  the  positive  plate  forming  water,  the 
former  developing  503  calories,  and  the  latter  an  unknown  quantity  A.  ; 
in  the  third,  sulphating  takes  place  on  both  plates,  developing  234 
calories;  the  quantity  A  was  determined  by  him  expeiimentally,  and 
was  found  to  he  583;  by  summing  these,  he  obtains  a  voltage  of  1,885, 
assuming  a  constant  in  Faraday's  law  of  96,540  coulombs,  and  the  unit 
of  electrical  energy  as  0. 00239.  This  is  under  the  assumption  that  all  the 
acid  in  the  solution  is  used  up;  with  dilute  acid  he  obtained  experi- 
mentally an  E. M. F.  of  1.900,  and  he  therefore  concludes  the  close  agree- 
ment is  not  an  accidental  one,  but  that  it  proves  that  the  action  is  really 
as  described.  (A  series  of  articles  on  the  theory  of  accumulators,  by  the 
same  author,  were  abstiacted  in  the  Digest  July  1,  Nov.  18,  Dec  9-16, 
1893). 

Electric- Phoebus  Accumulator. — Accoiding  to  a  very  brief  description 
in  the  "Elec  Eng.,"  Dec.  28,  tbe  grid  holds  the  active  material  very 
fiimly,  and  prevents  it  from  falling;  at  a  discharge  of  one  ampere  per 
kg  the  capacity  was  14  ampere  hours  per  kg  of  mounted  electrodes. 

Electrical  Sanitation. — A  United  States  consular  report  from  Havre, 
France,  reprinted  in  the  "Elec  Age,"  Dec.  29,  refers  to  the  Hermite 
process  (concerning  which  many  abstracts  were  published  in  these  col- 
umns). According  to  Mr.  Dubosc,  microbes  may  be  divided  into  two 
classes,"  those  which  exist  without  air,  and  those  requiring  air;  on  the 
former  the  action  of  the  chlorine  compound  is  simple,  as  the  freeing  of 
its  oxygen  causes  their  instant  death;  legarding  the  latter  he  states  that 
the  fatty  principles  undeigo  a  strong  oxidation,  which  destroys  the  equili- 
biium  of  the  chemical  medium,  thus  causing  them  to  perish.  It  appears 
that  there  is  a  doubt  concerning  the  question  of  economy  in  this  system. 
At  piesent  about  one-half  of  most  water  supplies  is  wasted  in  flushing 
drains  and  sewers,  etc.,  and  it  is  quite  conceivable  that  the  use  of  elec- 
Irolyzed  sea  water  for  these  purposes  would  therefore  add  immensely  to 
the  store  of  po'.able  water. 

UNITS,  MEASUREMENTS  AND    INSTRUMENTS. 

Comparing  Specific  Inductive  Capacities.— The  "Phil.  Mag.,"  for  Jan., 
contains  an  illustrated  article  describing  a  method,  by  Mr.  Norlhrup,  for 
comparing  the  values  of  the  specific  inductive  capacity  of  a  substance 
undei  slowly  and  rapidly  changing  fields  ;  he  gives  the  results  for  paraffine 
and  glass.  With  but  a  few  exceptions  the  refractive  index  has  been 
obtained  by  others  only  for  very  short  waves,  and  he  suggests  that  Max. 
well's  relation  may  not  hold  good  in  many  substances  whose  specific 
inductive  capacity  has  been  determined  in  steady  or  very  slowly  alter- 
nating fields;  he  therefore  devised  the  method  which  he  describes,  in 
which  the  fields  of  force  may  be  made  to  vary  slowly  or  rapidly.  The 
apparatus  is  described  and  illustrated  in  detail,  and  the  theory  given. 
For  paraffine  he  found  that  the  specific  inductive  capacity  was  3  per 
cent,  less  in  oscillating  than  in  slowly  vaiying  fields,  and  that  of  plate 
glass  was  6.2  percent,  less;  he  concludes  that  the  change  is  much 
smaller  than  several  observers  have  stated;  if  the  apparatus  is  well  made 
he  believes  it  capable  of  giving  accuiate  results. 

Specific  Inductive  Capacities  of  Water,  Alcohol,  Ete.—ln  the  "Phil. 
Mag.,"  for  Jan.,  Dr.  J.  Hopkinson  refers  to  tbe  recent  paper  of  Prof. 
Fessenden  (see  Digest,  Dec.  22).  in  which  it  was  claimed  that  the  values 
found  by  many  others  are  not  correct;  the  present    writer  states  that  tbe 
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values  said  to  be  iucorrect  are  not  those  of  a  single  observei  but  of 
many  wliosc  results  are  in  good  accord ;  lie  quotes  a  number  of  these 
results,  all  of  which,  especially  for  certain  liquids,  deviate  from  Miix- 
well'slaw;  he  thinks  much  more  evidence  will  be  needed  than  I'rot. 
Fesseuden  has  given  before  the  former  results  arc  doubted.  In  reply  to 
the  statement  that  water  insulates  as  well  as  India  lubber  he  slates  thai 
the  highest  recorded  resistance  for  water  is  far  below  this  value,  "any- 
thing appealing  in  the  Philosophical  Magazine  carries  authority,  and  if 
inaccurate  is  calculated  to  mislead." 

Dtleitiihmlion  of  l)i-fliclric  Constmits.—Mx.  Nernst's  paper,  nuiilioned 
in  the  Digest,  Dec.  2'),  is  abstracted  in  the  I.ond.  "IJlec.  Eng,"  Dec.  2H- 

Ihiils.  —  Xu  a  paper  by  Mr.  Mewes  published  in  the  "Kick.  Zeit.," 
Dec.  27,  he  discusses  the  relation  between  the  electrostatic  and  the  elec- 
trodynamic  system  of  units  in  connection  with  the  vibration  theory;  he 
describes  Weber's  fundamental  principles  of  electiodynamtcs  aud  makes 
deductions  from  theiu  in  connection  with  the  vibiation  theory;  the 
article  is  mathematical  in  charactei. 

rhysiciil  Units. —  \n  Mr.  Maclean's  serial,  in  the  I.ond.  "ICUe.  Kiig.," 
Dec.  28,  he  discusses  the  lueasureiuent  of  the  units  by  their  electroslalic 
and  their  electromagnetic  effects,  giving  tables  ot  Die  results  of  measure- 
ments of  the  ohm  and  tje  electrostatic  units. 

C'lii/s. — "Science,"  Jan.  4.  coutains  an  article  of  some  length  by  I'rof- 
Mendenhall  in  which  he  gives  a  brief  review  of  the  establishment  of 
electric  units,  and  of  the  recent  electrical  Congress  He  gives  the  recent 
.■\ct  of  Congress,  number  10.^.  approved  July  12.  1894.  which  declares 
them  to  be  tue  legal  units  for  the  United  State!;  there  are  a  few  differ- 
ences between  these,  and  those  adopted  by  the  International  Congress  at 
Chicago,  but  he  st.ites  that  they  are  very  slight  "and  consist  entirely  of 
verbal  changes  that  were  thought  to  be  desirable  and  necessary  by  the 
Senate  committee  to  which  this  bill  was  referred  after  its  passage  by 
tli^  House  of  Representatives."  In  conclusion  he  adds  that  "one  cannot 
refrain  from  the  opinion  that  from  in  absolutely  metrological  standpoint 
the  regulations  of  the  'Order  in  Council'  should  be  condemned  lather 
than  approved,  etc." 

.1/<-asun'ftf  Largd  Cumiils. — The  "Tech.  Quart"  for  July  mentions 
but  does  not  describe  an  apparatus  by  Prof.  Holman  and  Mr.  Laws,  "for 
the  measurement  of  currents  up  to  300  amperes  with  an  accuracy  never 
before  obtained  in  such  measurements." 

TELuGRAPHY,  TELEPHONY  AND  SIGNAL.S. 

Peculiar  Tclepliom  Troiiblfs.  —  In  an  article  by  Mr.  Mi.>c,  in  the  Lond. 
"Elec,"  Dec.  28,  he  describes  some  peculiar  disturbances  which  were 
noticed  at  Odessa.  A  theatre  had  been  lighted  with  alternating  currents 
from  a  distant  station,  one  having  a  fiequenc)'  of  40  and  the  other  of 
125,  the  total  power  consumed  at  the  theatre  being  80  kw  ;  with  the  low 
frequency  current  the  disturbance  on  telephone  circuits  (the  American 
Bell  instrument  being  used)  were  insignificant,  but  when  the  higher  fre- 
quency cutreuts  were  used  the  disturbance  became  quite  impoitant  on 
lines  tunning  in  the  neighborhood  of  the  theatre.  The  cause  was  found 
to  be  due  to  the  fact  that  the  wiring  of  the  galleries  of  the  theatre  foi 
lighting  was  run  on  the  loop  system,  that  is.  the  current  entered  at  one 
end  of  the  loop  circuit  and  left  at  the  other,  for  the  purpose  of  having  an 
equal  potential  on  all  the  lamps  of  that  circuit,  the  effect  of  the  current 
being  therefore  the  same  as  if  a  single  conductor  were  placed  around 
each  gallery  and  the  curient  was  exceptionally  large,  as  the  voltage  was 
only  60;  the  four  circuits  encircling  the  theatre  in  this  way  produced  a 
very  strong  magnetic  field  whose  axis  was  that  of  the  theatre,  and  it 
was  this  field  that  acted  in  the  telephone  wiles;  it  is  likely,  also,  that 
the  iron  roof  added  to  the  effects  in  concentrating  the  lines  of  force 
which  escaped  from  the  edges  of  the  roof  and  cut  the  neighboring  wires ; 
the  remedy  of  course  is  to  abandon  the  loop  system  ;  (another  remedy, 
although  not  as  perfect,  which  suggests  itself  to  the  compiler  would  be 
to  reverse  the  connections  of  every  alternating  loop,  in  which  case  the 
current  impulses  would  be  in  alternately  opposite  directions).  He  also 
shows  the  importance  of  electrostatic  induction  effects  on  telephone 
lines;  a  single  wire  forming  one  line  of  a  new  branch  from  a  primary 
circuit  of  an  alternating  current  system  ran  parallel  to  a  group  of  tele- 
phone lines  for  a  distance  of  about  1.200  feet,  the  telephone  lines  being 
on  the  opposite  side  of  the  stieet.  60  feet  distant;  theie  weie  no  trans- 
formers on  the  branch  line,  the  only  current  in  it  being  that  due  to  the 
charging  of  the  line;  this  caused  important distuibances  on  the  telephone 
circuit,  which,  however,  ceased  when  the  second  branch  line  was  also 
connected;  (he  effect  was  therefore  purely  electrostatic;  the  disturb- 
ance was  so  gieat  as  to  almost  completely  prevent  communication.  He 
concludes  that  electrostatic  induction  is  quite  as  capable,  if  not  more  so, 
of  creating  telephone  disturbances  than  electromagnetic  induction. 

Long  Distance  Tclephany. — According  to  the  "Elek.  Zeit.,"  Dec.  27, 
the  Berlin-Memel  line  has  just  been  completed;  it  is  1,020  km  (about 
617  miles)  long  thus  forming  the  longest  line  in  Europe;  it  is  stated  that 
this  line  proves  that  it  is  possible  to  construct  long  distance  lines  with- 
out the  expenditure  of  such  large  amounts  of  money  as  was  required  for 
the  New  York-Chicago  line. 

Theatrophone.—"'R^v.  Ind.,"  Dec.  .22,  publishes  an  illustrated  descrip- 
tion of  the  system    in  use  in  Paris,  by  means   of    which    any  telephone 


subscriber  can  be  connected  with  any  one  of  a  number  of  the  theatres  in 
Paris. 

Injormalioii  (T/AK.— According  to  the  "Elek.  Zeit.."  Dec.  27,  an  office 
lias  been  established  in  connection  with  the  large  telephone  station  in 
Paris,  where  any  question  or  complaint  regarding  the  seivice  are  to  be 
addressed ;  any  subscriber  can  be  connected  with  Ibis  office. 

'/; /<-/»/;.'«<■. —The  instrument  desciibed  in  the  Digest,  Dec.  8,  is  illus- 
trated and  briefly  described  in  the  Lond.  "Klec,"  Dec.  28. 

Ilmise  Telegraphy  ana  Telephony.— 'X\\>t  continuation  of  Mr.  Oeslir- 
rcich's  article,  describing  some  new  apparatus,  is  contained  in  the 
"Elek.  Zeit.,"  Dee.  27. 

Muirhea<l  vs.  The  Cominerdal  Calile  Co  —h  discussion  of  this  impor- 
tant litigation  is  contained  with  illustrations  in  Lond.  "Engineering," 
Dec.  28.  Judgment  was  given  a  few  weeks  ago,  reversing  the  decision 
of  Justice  Kennedy,  declared  in  May. 

H^/ieatstone  Automatic  in  the  Unite,/  Stales.— hn  article  by  Mr.  Finn, 
with  some  tabulated  data,  is  published  in  the  "Elek.  Zeit.,"  Dec.  27. 

Ci/gil  Telegraph  /.inc.— The  Lond.  "Elec,"  Dec.  28,  reprints  an 
article  from  the  "Indian  Engineer.,"  giving  a  description  of  this  line, 
which  is  of  interest,  because  it  passes  over  two  very  high  mountain 
passes. 

Fire  .Harm  Telegraph.— h.  German  system  is  described  and  illustrated 
in  the  "Elek.    Echo,"  Dec.  29. 

IVaterproof  Electric  Bell.—K  new  form  is  described  and  illustrated  in 
the  "Elek.  Zeit.,"  Dec.  27,  which  can  be  run  for  months  under  water. 
The  magnet  and  the  contact  braker  are  enclosed  in  a  hermetically  sealed 
box;  the  poles  of  the  magnet  project  to  the  outside,  where  they  operate 
on  the  clapper  as  usual,  but  the  contact  is  made  and  broken  by  a  second 
armature  enclosed  in  the  box ;  the  two  armatures,  therefore,  vibrate 
syuchronously. 

7V/<7«/i;^/-(7//(  — Accoidiiig  to  "the  West.  El.,"  Jan.  12,  Gray's  telauto- 
graph was  used  successfully,  on  Dec.  15,  on  the  long  distance  '.elephone 
line  between  Paris  and  London,  312.5  miles  long,  of  which  23  are  sub- 
marine cable;  the  resistance  of  the  circuit  was  706  ohms,  aud  the 
capacity  11  microfarads;  the  speed  was  18  words  in  36  .seconds,  at  one 
time,  aud  22  words  in  40  seconds  at  another,  each  word  averaging  five 
letters;  the  writing  was  perfectly  legible,  but  somewhat  ragged  at  very 
high  speeds. 

Telegraphing  .Signatures  —An  article  of  a  popular  nature,  by  Mr. 
Perry,  is  published  in  "El'ty.,"  Jan.  9. 

MISCELLANEOUS. 

Magnetic  Separation  of  Iron  and  Zinc  Ores. — A  well  illustrated  descrip- 
tion, by  Mr.  Ferraes,  of  an  installation  in  Sardinia,  is  published  in 
"L'Eclairage  Elec,"  Dec.  15.  Aproduct,  which  was  of  no  use,  although 
it  contained  26  per  cent,  of  zinc  ore,  is  treated  i..  a  furnace  so  as  to  ox- 
idize the  iron  ore  into  a  magetic  oxid,  after  which  it  is  treated  with  a 
magnetic  separator ;  the  material  must  be  finely  giound;  the  Ihree  fur- 
naces can  each  tieat  12  tons  pel  day,  with  an  expenditure  of  2  tons  of 
coal;  the  installation  was  started  in  1890,  and  in  the  first  year  5.000  tons 
were  treated,  furnishing  1,530  tons  of  concentrated  ore,  having  41.7  per 
cent,  of  zinc;  at  present  it  is  concentiated  to  45  per  cent.  ;  in  addition 
very  pure  iron  is  also  produced. 

Educational. —The  Lond.  "Elec,"  Dec.  28.  reprints  and  discusses  an 
article  by  Sii  Philip  Magnus,  on  the  question  of  whethei  examinations 
are  a  mere  necessaiy  evil. 

//()»  Does  Electricity  Kill?— The  "Elec.  Eng.,"  Jan.  2,  contains  a 
paper  on  this  subject  by  Mr.  Li  Roche.  He  relates  several  cases  in 
which  he  himself  was  subjected  to  high  voltage  currents,  in  which  he 
estimates  that  two  and  more  amperes  passed  thiough  his  body.  He  de- 
scribes a  test  made  with  a  cat,  and  another  with  a  fox.  in  both  of  which 
the  animals  were  killed,  the  former  with  comparatively  few  shocks  of 
longer  duration,  while  with  the  lattei  they  were  numerous,  but  of  sliorter 
duration.  Shocks  of  prolonged  application  probably  cause  disintegra- 
tion Ly  electrolytic  action,  but  the  second  method  is  more  certain  and 
quicker';  to  destroj'  animal  life  he  concluded  that  the  best  method  is  to 
shock  the  body  in  quick  succession,  with  many  shocks,  for  about  30 
seconds,  with  either  a  diiect  or  an  alternating  current  of  1,200  to  1,500 
volts.  He  states  that  it  has  been  demonstra'ed  (when  and  by  whom?) 
that  a  current  from  1  to  10  amperes  !for  what  length  of  time?)  does  not 
destroy  any  of  the  vital  organs,  but  that  it  takes  currents  from  10  to  20 
amperes  (have  not  a  number  of  linemen  been  killed  with  a  9  ampere  arc 
light  current?)  smaller  curients,  no  matter  what  the  voltage,  simply 
cause  suspended  animation.  He  believes  that  an  intermittent  direct 
cuitent  not  greater  than  60  is  luoie  deadls'  than  an  alternating  current  of 
an  equal  E.  M.  H.,  "with  an  alternating  current  of  high  frequency,  say 
16,000.  a  body  would  act  as  a  condenser,  choking  back  the  current,  and 
the  higher  the  frequency  of  the  alternations,  the  greater  the  impedance 
to  the  current,  so  that  after  the  first  contact  was  made  there  would  b^ 
no  sensation  of  cuirent  passing,  because  the  great  frequency  would  pie- 
vent  the  body  from  returning  to  zero  (sic),  its  normal  state." 

Law  of  Invention.— \\\  abstract  of  a  Franklin  Institute  lectuie,  by  Mr. 
Petit,  with  special  leference  to  electrical  cases  is  leprinted  iu  the  "Elec. 
Age,"  Dec.  29  and  Jan.  S. 
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A  New  Type  of  Trolley  Hanger. 


A  new  type  of  trolley  liamter  is  beiii(f  placed  on  the  niaiket  by  llie 
Oliio  Biass  Company,  niansfield,  O.,  known  as  "Type  K,"  and  of  which 
we  illnstrate,  a  straight  line  hansel  in  elevation  and  cross  section,  an 
insnlated  bolt,  which  is  interchangeable  with  the  diffeient  forms  of 
hantjers,  and  a  single  cnrve  hanger.  The  complete  line  of  "Type  K" 
hangers  includes  all  the  vaiious  styles  necessary  to  support  the  ttolky 
wile  for  the  diltcront  suspensions  in  gcneial  use. 

The  hangei  is  made  of  three  parts,  consisting  of  a  body,  cap  and  insu- 
lated bolt.  The  latter  is  a  ?i-inch  drop  forged  steel  bolt  molded 
with  a  heavy  covering  of  insulating  material  around  it,  and  is  thoroughly 
protected  from  moisture  and  accidental  blows  by  the  metal  covering 
sufiounding  it.     The    cap,  which    screws  on    to  the    hanger   bodj-,  bears 


principal  claims  for  this  packing  is  that  it  is  absolutely  waterproof  and 
oil  proof.  Engineers  who  daily  expeiience  the  difficulties  of  leaky 
pump  plungers  will  no  doubt  greatly  appreciate  the  advent  of  tins 
packing. 

Arc  Lighting  in  the  New  York  Herald  Building. 

The  arc  lighting  of  the  new  building  of  the  New  York  Herald  is  one 
of  the  finest  examples  of  this  system  of  illumination  in  New  York.  The 
entire  press  room  is  illuminated  with  eight  of  the  Clark  Electric  Com- 
pany's ornamental  aic  lamps,  ani  the  same  lamp  is  also  used  in  the 
engine  room,  delivery  department,  and  stereotype  foundry.  The  manager 
of  the  Jlenild,  and  his  electricians,  Mr.  Knight  and  Mr.  Cecil  began  the 
investigation  of  arc  lighting  from  incandescent  current  for  their  building 
ten  months  ago,  and  after  nine  months  of  trial  of  various  ninki  -    of    arc 


Figs.  1,  2  and  3.— Straight  Line  Hanger  and  Insulated  Bolt. 


directly  on  a  leather  washer,  which  is  inteiposed  between  it  and  the 
head  of  the  insulated  bolt,  and  thus  holds  it  securely  in  position. 
The  design  of  the  cap  and  threaded  lip  of  the  hanger  body,  which  is 
peculiar  to  this  type  of  hanger,  permits  the  screwing  of  the  insulated 
bolt  into  the  trolley  wire  support,  without  raising  it  from  its  normal 
position  in  the  hanger  body,  which  is  necessary  in  other  forms. 

Waterproof  Hydraulic  Packings. 


lamps,  they  selected  that  of  the  Clark  Electric  Company,  192  Broadway. 
New  York,  as  best  for  their  puipose.  The  lamps  in  the  press  room  are 
of  a  special  design,  having  a  combinaton  electric  arc  light  and  gas  fix- 
ture. The  New  York  Herald  is  the  only  newspaper  in  America  that 
exhibits  its  entire  printing  presses  where  the  public  can  stand  upon  the 
sidewalk  and  see  the  paper  enter  the  press,  come  out  printed  and  folded, 
ready  for  delivery.  Thousands  of  people  visit  this  establishment  and 
watch  the  interesting  piocess  of  producing  the  modern  newspaper. 


The  constant  demand  for  a  superior  packing  for  the  plungers  and  pis- 
tons of  pumps,  pumping  and  hydraulic  machinery,  induced  the  Garlock 
Packing  Company,  Palmyra,  New  York,  to  produce  a  packing  which 
would  meet  the  necessary  requirements,  which  it  has  finally  succeeded 
in  doing  after  many  years  of  expeiiments  and  at  a  considerable  expense. 


Safety  Hook  Pulley. 


The  pulley  we  illustrate,  made  by  the  Barbci-Koenig  Manufacturing 
Company,  117  North  Vine  street,  Ha^leton,  Pa.,  is  designed  to  obviate 
danger  from  falling  lamps  by  relieving  the  rope  by  which  the  lamp  is 
suspended  of  all  strain.     When  the  lamp  is  in  position  there  is  no  strain 


Fig.  4. — Single  Curve  Hanger. 

This  packing  is  the  outcome  of  numerous  expeiiments  and  practical 
tests  in  the  water  ends  of  pumps,  plungers,  pump  pistons,  hydraulic 
elevators  «nd  hydraulic  machinery,  and  with  the  result  that  the  company 
now  puts  forth  the  claim  with  confidence  that  it  it  has  ptoduced  a  first- 
class  waterproof  packing  for  light  or  heavy  duty,  made  of  the  best  flax 
and  thoroughly  lubricated  with  a  waterpioof  compound  which  is  strictly 
free  from  acid.  Heretofore,  the  best  rawhide  hydraulic  packing  an- 
swered its  purpose  well  for  a  time,  but  soon  became  water-soaked  and 
soft  from  the  use  of  oils,  losing  its  strength ;  and  piston  plungers  were 
suie  to  leak  badly,  requiring  constant  repacking.  This  packing  is  in- 
tended to  resist  excessive  pressuies  and  letain   its  solidity.     One  of  their 


Arc  Lamp  Suspension. 

whatever  on  thesuspending  rope,  nor  is  there  any  of  the  twisting  motion 
which  is  apt  to  cause  the  leading  wiies  to  break  at  the  hook-cross  arm. 
The  casing  of  the  pulley  is  made  of  cast  iion,  fitted  with  a  rope  pulley, 
and  a  slotted  attachment  for  catching  the  lugs  of  the  safety  hook.  In 
order  to  secuie  good  alignment,  the  supporting  guy  wire  passes  thiough 
the  casing,  and  is  fastened  to  it.  The  safety  hook  "A"  at  the  left  of  the 
cut  is  made  of  malleable  iron,  with  projecting  lugs  for  engaging  with 
slots  in  the  pulley  casing.  It  is  also  fitted  with  a  pulley,  thus  securing  a 
double  purchase  on  the  rope,  so  that  the  lamp  may  be  raised  with  ease. 
The  cut  shows  a  lamp  lowered  slightly,  in  order  to  illustrate  the  method 
of  connecting  the  safety  hook  and  double  purchase  on  the  rope. 
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Isolated  Plant  Switchboards. 


The  Cummings  &  Engelman  Conduit. 


Advances  made  in  the  electrical  art  are  nowadays  all  in  Ilic  direction 
of  economy,  and  the  patient  attention  to  details  resnlls  now  in  the 
elimination  of  that  expense  now  in  the  reduction  of  this.  As  an  exam- 
ple, in  isolated  plant  enKineerinR  the  desiRn  and  construction  of  the 
switchboard  has  tjenerally  occupied  a  laijie  amount  of  time,  with  cousc- 
(juent  expense,  usually  out  of  proportion  to  the  size  of  the  contiact. 
To  leduce  this  expense,  the  General  Electric  Company  has  standaidized 
a  form  of  switchboard,  of  panel  type,  similar  in  this  respect  to  those 
successfully  known  in  its  railway  work.  The  panels  are  of  two  kinds, 
one  for  the  generator  and  one  for  the  feeders.  They  are  of  black  enamel 
slate  in  two  6nishes,  mounted  on  a  steel  frame.  FlanRcs  on  the  frames 
permit  of  the  panels  beinu  connected  side  by  side  to  form  one  uniform 
whole.  The  Keneratoi  panels  are  built  in  eleven  capacities,  runninu 
from  3  to  100  kw,  at  125  volts,  or  from  24  to  800  amperes  maximum,  and 
all  are  48  in.  high,  and  16  in.  wide.  Each  generator  panel  carries  one 
triple  pole  single  throw  switch  with  fuses,  one  Carpenter  enamel  field 
rheostat,  one  round  dial  ammeter.  and|a  pilot  lamp,  all  being  electrically 
connected  behind  the    panel.     The    common  bus    bars  on    all  the  p^'iels 


1/    fllBBBBt 


IBKIII 


Panel    Switchboard. 

being  the  same  distance  apart,  connection  of  the  bus  bars  by  a  copper 
tie  bar  connects  the  panels  together  electrically.  Except  in  the  method 
of  connection,  the  three  and  two  wire  panels  do  not  differ. 

The  feeder  panels  are  made  in  two  sizes,  48  in.  high  by  16  in.  wide  for 
the  two  wire,  and  48  in.  high  and  25  in.  wide  for  the  three  wire  system. 
The  two  wire  panel  carries  double  pole  feeder  switches  with  fuses,  one 
lound  dial  voltmeter  leading  to  125  volts,  one  two  wire  push,  buttcn 
ground  detector.  The  three  wire  panel  carries  triple  pole  single  throw 
switches,  with  safety  catches,  two  voltmeters,  and  one  ground  detector. 
All  the  connections  are  complete,  and  immediate  installation  is  effected 
by  soldering  in  the  feeder  ends  and  generator  leads  and  connecting 
the  two  bars  together  with  tie  bars. 

These  switchboards  are  made  for  support  either  by  brackets  upon  a 
hollow  pedestal,  or  the  framework  may  be  continued  down  to  the  floor 
and  the  open  space  filled  by  blank  panels,  as  shown  in  the  illustiation. 
This  method  is  generally  recommended. 

The  simplicity  of  construction  and  ease  of  installation  of  these  panels, 
together  with  the  advantage  of  increasing  the  capacity  without  impairing 
the  uniform  appearance  of  the  switchboard,  have  already  commanded  a 
wide  appreciation  among  electricians. 


The  condnit  system  of  the  Cummings  &  Kngelmun  Conduit  Company, 
Detroit,  Michigan,  has  attracted  wide  attention,  and  we  illustrate  here- 
with an  end  and  longitudinal  section  of  the  low  tension  system. 

It  is  a  draw-in  system,  carrying  anj-  potential  on  bare  conductors  u|j  to 
6,000  volts.  In  the  manufacture  of  the  conduit  lap-welded  iron  pipe  in 
20-foot  lengths  is  used,  which  is  first  dipped  in  an  insulating  vainish,  a 
product  of  the  compound  used  in  filling  in  the  space  between  the  wooden 
ducts  and  the  pipe.  The  ducts  aie  made  from  kiln-dried  wood  in  20foot 
lengths,  which  are  then  boiled  in  oils,  thus  tfaoioughly  saturating  the 
wood  and  killing  all  the  fiber.  They  aie  then  spirally  wound  with  a 
rope  piepared  in  the  same  oils.  Any  number  of  these  ducts  may  be 
grouped  together,  yet  separated  by  the  windings,  and  collectively  held 
together  by  an  outside  spiral  binding,  thus  not  only  holding  the  ducts 
together,  but,  also,  forming'a  space  between  them,  individually,  and, 
after  they  have  been  placed  therein,  between  them  and  the  inside  sur- 
face of  the  pipe. 

Aftei  a  group  of  the  wooden  ducts  has  been  placed  in  the  iron  pipe  or 
tube,  an  insulating  plug,  two  inrhe?  thick,  is  driven  in  flush  at   one  end 


l-'iG.  1. ^Section  of  Conduit. 


uf  the  pipe,  the  ducts  only  entering  this  plug  M  inch,  thus  leaving  an 
unoccupied  space  of  \Vi  inches  in  the  exposed  end  of  the  plug.  Conse- 
quently the  ducts  project  the  sauie  distance  (!,';  inches)  beyond  the  other 
end  of  the  tube.  Each  plug  has  a  number  of  openings  corresponding  to 
the  number  of  ducts  inserted  in  the  tube,  each  duct  entering  its  separate 
and  designated  hole.  The  iion  tube  is  now  raised  to  an  angle  of  45  de- 
grees, and  an  insulating  compound  i«  forced  in  from  the  top  until  it  fills 
completely  all  space  between  the  ducts  and  between  them  and  the  inside 
surface  ot  the  pipe.  After  the  compound  has  set,  a  1-inch  plug  is  then 
driven  over  the  projetting  ducts  until  it  is  flush  with  the  end  of  the  pipe. 
Thus  the  male  and  female  joints  are  formed.  Then  the  tube  is  lowered 
and  ready  for  shipment. 

In    laying   the   conduit  a  trench    is   excavated    to  a  depth   of   two  feet 


Fig.  2.  —Conduit  Joint  and  Couplinc. 

below  the  grade  of  the  street  and  of  a  width  sufiicient  to  accommodate 
the  size  of  the  conduit.  Any  number  of  conduits  may  be  laid  in  a 
single  trench.  The  conduit.  Fig.  1,  is  laid  in  sections,  each  .-oint  being 
completed  after  the  projecting  ends  of  the  ducts  have  been  slipped  into 
the  plug  of  the  next  tube,  by  means  of  a  tuitle-shaped  cast-iron  box, 
which,  after  it  has  been  adjusted  about  the  joint,  is  securely  bolted 
thereto  and  an  insulating  compound  poured  in.  Thus  water  and  moist- 
ure are  prevented  from  entering  the  tube  at  the  joints. 

A  special  feature  of  the  system  is  the  iron  junction  box,  to  which  the 
tubes  are  joined.  These  junction  boxes  are  provided  with  two  covers, 
the  outei  cover  being  flush  with  the  street,  while  the  inner  cover  is 
bolted  against  a  gum  gasket,  preventing  water  or  moisture  from  entering 
the  box.  The  bo^es  are  made  in  various  sizes,  and  have  from  two  to  six 
stubs.  Moreover,  the  bare  conductors  are  thoroughly  protected  in  these 
boxes,  so  that  is  is  possible  to  open  them  for  any  purpose,  at  any  time 
and  in  any  kind  of  weather. 

As  distinguished  from  other  systems,  this  conduit,  when  propel ly  laid 
need  not  be  disturbed  during  the  life  of  the  tube,  thus  avoiding  expense 
for  repaiis.  Another  feature  of  the  system  is  the  saving  of  money  and 
time  in  laying    the    conduit.s. 
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Tmb  Electrical  Stock  Harket. 


New  Vokk.  Jan.  12.  18');. 

ELECTKICAL  STOCK  MARKET  news,  these  days,  consideriug  the  apathy 
characterizing  the  entire  financial  district,  has  more  to  do  with  speculation 
regarding  the  future  of  the  trade  and  its  problematical  eflfect  on  prices  than 
with  tlie  course  ol  quotations  themselves.  Hluclnations  such  as  really  occur 
cannot  be  relied  upon  as  furnishing  any  real  indication  of  the  conditions  gov. 
erning  the  operations  of  the  electrical  manufacturing  and  operating  companies 
treated  of.  One  must  rpther  turn  to  the  specific  outside  news  of  trade  hap- 
penings to  gain  any  idea  of  the  companies*  progress  or  otherwise,  leaving  the 
course  of  stock  market  quotations  to  merely  give  a  record  of  the  whims  and 
caprices  of  fraclion-scalpiug  stock  exchange  traders. 

GENERAL  ELECTRICS  quotations,  for  instance,  vary  so  little  or  so  purpose- 
lessly as  to  leave  one  no  genuine  idea  as  to  how  the  General  Electric  Company 
is  getting  along  financially  and  commercially.  Not  the  least  attention,  in  a 
stock  market  sense,  is  paid  to  such  reports  as  ordiuarily  could  be  depended 
upon  to  create  some  activity  in  the  stock,  and  judgments  as  to  its  value  must 
be  based  on  other  things  than  what  the  ticker  tape  has  to  offer.  It  is  beginning 
to  be  a  generally  conceded  fact  that  the  policy  of  purchasing  its  own  debenture 
bonds  is  the  best  policy  so  far  inaugurated  by  the  General  Electric  Company's 
management.  Already  more  than  $1,000,000  of  these  securities  have  been  put 
into  the  treasury,  with  the  result  that  the  capital  impairment  is  being  gradually 
reduced.  In  fact,  what  with  the  purchase  of  these  bonds  and  the  appreciation 
in  value  of  other  treasury  assets,  the  large  deficit  has  already  been  lessened 
one-third,  with  every  indication  of  another  large  reduction  soon  being  made. 
It  is  very  likely,  therefore,  that  beyond  buying  its  own  debentures  and  marking 
up  the  value  of  treasury  assets  as  they  appreciate  in  value,  the  officers  of  the 
General  Electric  Company  will  take  no  further  action  on  the  long-mooted  ques 
tion  of  making  good  the  impairment  in  capital.  Stockholders — and  naturally 
so — have  made  strenuous  objections  all  along  to  any  proposition  so  far  broached 
to  reduce  the  capital  stock  proportionately  so  as  to  make  up  the  impairment, 
and  prefer  to  further  postpone  the  dividend  period  rather  than  submit  to  any 
cutting  down  of  Iheir  holdings.  If  profits  hold  out  at  the  rate  they  are  now  be- 
ing piled  up  and  debenture  bonds  are  bought  in  open  market  with  the  pro- 
ceeds thereof,  then  the  entire  deficit  can  be  made  up  within  eighteen  months 
by  the  mere  operations  of  the  company  itself.  And,  when  the  impairment  is 
fixed  up.  the  stock  will  be  really  worth  more  than  ever.  For  then  the  treas- 
ury assets  will  consist,  to  a  large  extent,  of  the  bonds  of  the  company,  and  the 
stockholders  will  also  be  the  bondholders  of  the  company,  with  a  first  lien  on 
its  property  in  any  possible  event  ol  disaster.  For  this  reason  the  principal 
stockholders  prefer  to  wait  a  little  while  longer  for  the  resumption  of  dividends 
on  tbeir  holdings,  feeling  that  when  they  are  once  again  resumed  under  the 
present  programme  they  will  continue  so  uninterrupted. 

WESTINGHOUSE  ELECTRIC  preferred  and  commou  stocks  afford  but 
little  comment,  to  judge  from  the  sluggishness  marking  their  stock  market 
course.  Not  that  the  company's  own  state  of  affairs  warrants  any  such  lack  of 
attention  to  its  securities.  The  Weitinghouse  Electric  and  Manufacturing  Com- 
pany is  progressive  and  its  management  gives  close  attention  to  the  company's 
affairs.  Tbeir  latest  move,  according  to  Pittsburg  advices,  has  been  to  prepare 
for  the  market  a  new  type  of  alternating  current  machinery  which  is  said  to 
be  "in  many  respects  radically  different  from  that  now  in  use  and  especially  so 
in  the  matter  of  superiority  as  to  results.  The  main  departure  is  in  the  con- 
struction of  the  armature,  where  solid  copper  bands  lake  the  place  of  the 
masses  of  wire  heretofore  used,  saving  the  time,  trouble  and  cost  of  winding. 
and  giving  a  current  of  greater  volume  and  steadiness,  induction  being  practi- 
cally done  away  with,"  Of  course,  these  improvements  are  fully  protected. 
Great  things  are  expected  of  this  new  departure. 

BOSTON  ELECTRIC  LIGHT  5  per  cent,  bonds,  recently  treated  of  in  these 
columns,  are  being  ofiered  to  the  public  at  102.  the  price  subject  to  advance. 
Stockholders  of  the  company  subscribed  for  SIOO.OOO  worth  ot  these  securities, 
and  $21O.C00  were  sold  to  a  New  Haven  banker,  to  be  delivered  from  time  to 
time  as  the  company  needs  the  money.  About  $50,000  have  been  further  re- 
served by  the  company  for  stockholders  who  desire  to  subscribe  but  are  unable 
to  do  so  at  the  present  moment, 

AMERICAN  BELL  TELEPHONE  stock  continues  weak  around  ]%  to  192, 
The  stock  subscription  fiasco  continues  to  throw  a  cloud  on  the  company.  The 
latest  information  is  that  the  directors  have  decided  to  sell  the  remainder  of 
their  stock  at  auction.  About  3.3J0  shares  remain  unsubscribed  for  by  slock 
holders.  So  far  the  date  and  details  of  the  coining  auction  sale  have  not  been 
made  public,  the  whole  matter  being  left  to  the  discretion  of  the  executive  com- 
mittee. There  is  a  good  deal  of  litigation  ahead  for  the  company,  and  it  is  likely 
that  future  stock  market  values  will  depend  a  deal  on  the  result  of  the  various 
cases  in  hand.  For  one  thing,  the  appeal  from  Judge  Carpenter's  decision  of 
December  18.  in  the  Berliner  Patent  Case,  to  the  United  Stales  Court  of  Ap- 
peals has  been  perfected,  and  the  case  will  straightway  be  put  on  the  calendar. 
Then  suit  has  been  brought  against  the  Harrison  International  Telephone  Com- 
pany, of  Chicago,  to  restrain  the  use  of  certain  parts  claimed  to  have  been  used 
by  the  Harrison  Company.  Upon  the  oulconie  of  these  suils  will  depend,  lo 
9ome  extent,  the  future  value  of  Bell  Telephone, 


ERIE  THLEJRAl'ii  ANO  TKLEPHO.''IE  CO.Ml'A.VV  report  a  ml  g.-iin  of 
seventy-nine  subscribers  in  December ;  2^  for  the  three  months  ending  De- 
cember 31st  and  672  for  the  fiscal  year.  The  total  number  connected  Juanary 
1st  are  16,085. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company '.   .  llH)  U,-*  130 

Cleveland  General  Electric 100  80  90 

East  River  Electric  Light  Co 100  -  SO 

«Eiis)n   Electric  III.,  New  York 100  ')S  100 

*       "               "        "        Brooklyn 100  110  112 

"               "         "        Boston 100  122  124 

Philadelphia lOO  120  125 

Edison  Ore  Milling 100  13  IS 

Electric  Storage  Co.,  Philadelphia 100  35  40 

Electric  Construction  &  Supply  Co.,  com IS  "H  10 

pref 15  7H  10 

Fort  Wayne  Electric 100  1)4  2 

General  Electric 100  34  MH 

General  Electric,  pref 100  67  70 

Westinghouse  Consolidated,  com SO  32^  33H 

■*            "                        •'               pref SO  49?i  SO 

BONDS, 

Edison  Electric  III.,  New  York 1,000  108  109 

Edison  Electric  Light  of  Europe 190  7S  85 

General  Electric  Co,    deb.  S's 1  000  92)4  93 

TELEGRAPH  AND  TELEPHONE. 

,  American   Bell  Telephone 100  190  191 

.•American  District   Telegraph 100             35  40 

American  Telegraph  &  Cable 100             92  93 

Central  &  South    American    Telegraph 100  102  lOS 

Commercial  Cables 100  138  145 

Erie  Telephone 100             S3?;  54 

Gold  &  Slock    Telegraph 100  103  105 

♦Mexican  Telegraph 100  180  190 

Mexican  Telephone 100             75  80 

New    England  Telephone 100             67  69 

New  York  &  New  Jersey  Telephone loO  97  li 

Postal  Telegraph-Cable 100             £0  55 

Western   Union    Telegraph 100             87Ji  8S 

*  Ex  div. 

ELECTRIC  TRACTION  stocks  traded  in  the  New  York  market  continue  in- 
active. But  each  day  furnishes  another  instance  as  lo  the  growing  importance 
of  this  class  of  securities  and  the  increasing  weight  they  will  have  in  future 
comments  on  stock  market  news.  For  instance,  the  New  York,  New  Haven 
and  Hartford  Railroad,  one  of  the  richest  corporations  in  America,  is  about 
to  introduce  electricity  experimentally  as  a  motive  power  on  one  of  its  branch 
roads,  with  a  prospect  that,  if  succes.'-ful.  its  use  will  be  largely  extended. 
President  Clark  has  chosen  the  branch  line  running  from  Pemberton,  near 
Boston,  lo  Nintaskel  Beach,  the  Coney  Island  of  Ihe  Hub.  for  the  experiment, 
and  on  its  success  will  depend  the  introduction  of  electricity  as  a  motive  power 
on  the  Warren  and  Bristol  and  other  branches.  "It  may,"  he  adds,  signifi- 
cantly, "eventually  be  introduced  througlriout  the  entire  systen>  •'  Boston  re- 
ports have  it  that  there  is  a  movement  on  fooftherc  by  a  syndicate  to  form  a 
street  railway  consolidation  similar  to  the  Metropolitan  Traction  of  New  York. 

ELECTRIC  TRACTION  STOCKS. 

Bid        Asked. 

Union  Ry.  Co.  (Huckleberry) 115  120 

Brooklyn  Traction,  pref 61  64 

"  "         com 12  14 

Lonff  Island  Traction 11)4  12 

Rochester  St  Ry 30  40 

Columbus  St.  Ry 45  50 

Louisville  St.  Ry.  pref 87  88 

"  "      "       com 37  39 

Cleveland  Electric  Ry 45  47 

Cleveland  City  Ry 68  70 

North   Shore  Traction 23H  25 

New  Orleans  Traction • 63)4  65 

Worcester  Traction  pref 80  82 

"  "       com ,. .  .  .  ,  13  14 

Metropolitan  Traction,  Philadelphia lOlK  102 

Philadelphia  Traction 95  98 

People's  Traction 51  52 

Binghamton  R,  R.  common 100  — 

BONDS. 

Bid.  Asked 

♦Union  Ry.  Isi.  nitge  6s 105  108 

•Westchester  Electric  Isi.  mtge.  Ss 98  101 

Rochester  St.  Rv.  1st.  5s 95  97 

♦Columbus  St.  Ry.  IstSs 95  97 

Columbus   Crosstown  1st.  5s 95  97 

♦Binghamton  Railroad  Co.  Ss 99  liX) 

♦With  accrued  interest. 

THE  BINGHAMTON  RAILROAD  COMPANY  report  gross  earnings  for  1894 
of  $70, ')!.<:  increase,  S1.5,2S8.  The  net  earnings  for  1894  were  $32,958:  increase, 
$8,131:  the  operating  expenses  were  decreased  3]{  per  cent. 
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New  York  Notes. 


Ofiicb  of  the  Electrical  World 
253  Broadway.  Ni:\v  York.  Jan  14,  1895. 

JAMES  F.  CIIM.MING3.  president  of  llic  Cummings  ^t  Engclnian  Conduit 
Company.  Detroit.  Mich.,  was  in  New  York  recently  and  called  at  the  office  of 
Till-;  Elkctrical  World.  Mr.  Cunimings  reported  that  the  company  had  recently 
acquired  considerable  new  capital  and  expected  to  do  a  large  business  during  the 
ensuing  year. 

TIIK  KINGS  COU.VTV  ELECTRIC  I.IOIIT  COMPANY  has  filed  its  articles  of 
incorporation  in  the  ulTice  of  the  County  Clerk  of  Hudson  County,  and  witn  the 
Secretary  of  Slate  at  Albany.  The  new  company  proposes  lo  furnish  Brooklyn 
with  electric  light,  illuminate  its  parks,  public  and  private  houses,  and  lo  sup- 
pfy  the  town  and  villages  in  Kings  County.  The  capital  is  $1,000  OOO.  and  the 
projectors  are  B.  C.  Low.  of  Brooklyn;  H.  G.  Burr,  of  Amityville.  L.  I  .  and  H. 
G.  Adams,  of  Montclair  Heights,  N.  J. 

IIERRICK  &  BURKE,  electrical  engineers,  have  recently  organized  with 
.  offices  at  203  Broadway.  New  York,  to  do  general  designing,  engineering  and 
consuUiug  work  in  the  field  of  electric  construction  of  apparatus  and  its  instal- 
lation. Mr.  Herrick  has  been  connected  with  electric  lighting  since  1879  and 
has  had  a  wide  and  varied  experience  in  this  particular  branch.  Mr.  Bnrke  has 
had  an  active  experience  of  six  years  in  designjng^and  constructing  street  rail. 
way  and  standard  motors  and  generating  apparatus. 


Atock  n, 000.000.  has  been  incorporated  to  maaufacture  electric  apparatus.  W. 
M.  Stewart.  P.  B.  ThompK>D.  G.  V.  Atlec.  and  M.  Wbeelei,  Waabington.  O.  C, 
are  interested  parties. 

TIIK  SOUTHERN  OHIO  TELEI'IIONH  COMPANY.  HamilloD.  O..  capital 
•slock  J.-S.OOO,  has  been  formed  to  erect  and  operate  ■  tyitem  of  communication 
by  electricity,  telephone  or  telegraph  in>lrumenls.  The  prorooleri  are  Wm.  II. 
Pfau.  Piank  P.  Richlcr,  H.  W.  Clements.  C.  C.  Morcy.  and  H.  H.  Haines 

THE  FARNSWORTII  PROPELLER  COMPANY.  Chicago.  III..  capiUI  stock 
f2.000.000.  has  been  formed  to  make  or  sell  steam  or  electric  propellers  for  water 
navigation:  and  to  own  real  estate  and  buildings  necessary  for  the  ahipbuildini; 
business  Addison  Bybce.  P.  .Mildc-n   and  Fred.  ;.  Patterson  are  the    promoteis. 

THH  KINGS  COUNTY  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Jersey 
City.  N.  J.,  capital  slock  $1,000,000.  has  been  formed  to  manufacture  and  use 
electricity  for  producing  light  and  power.  Edwin  C.  Low.  First  avenue,  corner 
Eighty-first  street.  Brooklyn.  N.  Y. ;  Henry  R.  Burr,  Amityville,  N.  Y.,  and 
Hugo  C.  Adam.  Montclair  Heights.  N.  J.,  are  interested. 

THE  CLEAR  CREEK  GOLD  MINING  AND  WATER  POWER  COMPANY 
Denver.  Col.,  has  been  organized  by  New  York.  Philadelphia  and  Colorado 
capitalists.  Henry  Levis,  president,  represents  Eastern  capitalists;  Scott  J. 
Anthony,  vice-president,  the  Denver  capitalists.  The  object  is  to  supply  power 
tu  inn  street  cars-  and  all  sorts  of  plants  in  Denver,  by  generating  electricity  at 
a  point  some  miles  distant. 

Telegraph  and  Telephone. 


New  England  Notes. 


Branch  Office  of  The  Electrical  Wor  lo,  j 

Room  91,  Hathaway  Buildine,  620  Atlantic  Ave.,  r 

Boston,  January  12.  1395.  \ 

THE  PERKINS  ELECTRIC  SWITCH  MFG.  CO..  of  Hartford  Conn.,  has  re- 
inox-ed  its  New  England  office  from  020  Atlantic  avenue,  Boston!  to  182  Summer 
street,  at  which  location  it  possesses  ample  facilities  for  the  conduct  of  its 
rapidly  growing  business  through  this  department.  Mr.  F.  B.  Smith,  New 
England  nianagei,  '"is  the  right  man  in  the  right  place.'*  bas  done  an  excel- 
lent business  in  the  past  and  is  confident  of  making  a  better  record  in  the  fu- 
ture, a  result  which  he  will  unqestionably  obtain  through  his  untiring  energy. 

IT  IS  PROPOSED  to  operate  by  electricity  the  new  harbor  range  lights  to  be 
established  at  South  Boston. 

THE  REPORT  THATTHE  N.  Y.,  N.  H.  &  H'fO.  R.R  will  equip  certain  of  its 
Massachusetts  lines  with  electricity  is  confirmed  by  Vice-President  John  M. 
Hall.  Justtowhatextent  thecompanywillusetbe  electrical  system  isnot  known, 
but  it  is  regarded  as  certain  that  the  Nantasket  and  Warren  and  Bristol 
branches  will  be  thus  converted  and  in  operation  by  next  spring,  which  will 
probably  eventuate  into  an  electric  road  between  Providence,  Fall  River  and 
New  Bedford. 

THE  CUSHMAN  ELECTRIC  LIGHT  COMPANY,  of  Concord,  N.  H..  is  a 
new  company  just  organized  for  the  purpose  of  manufacturing  dynamos  and 
motors  under  the  patents  of  A.  L.  Cushroan.  The  company  succeeds  the  Granite 
State  Electric  and  Machine  Company,  in  which  Mr.  Cusbman  bas  been  inter- 
ested for  a  number  of  year.s.  The  new  company  will  commence  business  at 
once,  and  as  the  Cusbman  motors  and  generators  have  already  received  hand- 
some recognition,  particularly  in  Concord  and  vicinity.it  is  safe  to  predict  still 
greater  success  under  the  new  order  of  things.  Mr.  Cushman  possesses  excep- 
tional abilities  in  his  particular  line.  The  officers  of  the  company  are:  Presi- 
dent. B.  A.  Kimball,  of  Concord.  N.  H. ;  Treasurer. .Ambrose  Eastman. of  Boston. 

THE  FOLLOWING  OFFICERS  of  the  Massachusetts  Electrical  Engineers'  and 
Mechanics' Association  were  elected  at  a  recent  meeting  :  President,  John  A.Col- 
cutt;  Vice-president.  Charles  Toner ;  Financial  Secretary,  Louis  HofTinan;  Re- 
cording Secretary.  J.  B.  Burke;  Conductor,  John  M.  Costello;  Assistant  Conduc- 
tor. Harry  Johnson:  Chaplin,  M.  Daley:  Inside  Guard.  Barney  Toner;  Trustees. 
J.  E  Cole.  J.  L.  Winnland  E.  L'Jnden.  The  regular  annual  ball  will  be  held  at 
Odd  Fellows  Hall.  Boston,  January  21,  and  is  expected  to  surpass  all  previous 
efforts  in  this  direction. 


General  Hetps. 


New  Incorporations. 


THE  RALEIGH  ELECTRIC  COMPANY.  Fayetteville.  N.  C,  has  been  incorpo- 
rated by  A.  A.  Thompson.  F.  H.  Briggs.  and  others,  to  establish  an  electric  light 
plant. 

THE  GERSON  ELECTRICAL  MANUFACTURING  COMPANY.  Philadelphia. 
Pa.,  capital  slock  SSO.OOO.  has  been  incorporated  by  Charles  Heritage  and  others, 
for  the  manufacture  of  iron  or  steel,  or  both.  etc. 

THE  NYACK  TRACTION  COMPANY.  Nyack,  N.Y.,  capital  stock  $7£.000.  has 
been  incorporated  to  build  and  operate  a  street  surface'road.  The  promoters 
are  F.  R.  Bain,  S.  H.  Brown,  and  T.  F.  Lawlor.  Poughkeepsie.  N.  Y. 

THE  FOREIGN  ELECTRIC  TRACTION  COMPANY.  Alexandria,  Va..  capital 
stock  $1,000,000.  has  been  formed  by  Epoa  Hunlon  and  others,  for  the  purpose 
of  buying  and  selling  patents  covering  electric  railway  .systems,  lights,  etc. 

THE  ELVRIA.  OBERLIN  AND  WELLI.NGTON  ELECTRIC  COMPANY, 
Elyria.  Ala.,  capital  slock  $100,000.  has  been  incorporated  by  W.  B.  Bedortha, 
Charles  Metcalf.  W.  P.  Steel,  A.  H.  Jobuson.  and  others.  The  line  is  to  be  18 
miles  long. 

THE  FOREIGN  ELECTRIC  TRACTION  COMPANY.  -Alexandria.  Va..  capital 


DETROIT.  MICH,— The  superintendents  of  the  poor  have  decided  to  put  in  a 
telephone  system  at  the  county  house,  to  cost  1245. 

DAYTON.  O.— The  police  directors  are  inspetting  the  Chicago  police  telephone 
system,  with  the  idea  of  adopting  the  same  system  in  Dayton. 

WABASH.  INI).— The  Phoenix  Telephone  Company,  of  Indianapolis,  has 
been  granted  a  franchise  in  this  city,  and  has  made  an  energetic  canvass, 
securing  125  subscribers. 

THE  ERIE  TELEGRAPH  AND  TELEPHONE  COMPANY  reports  a  net  gain 
of  79  subscribers  in  December,  284  for  the  three  months  eudingiDec.  31st,  and 
672  for  the  fiscal  year.    The  total  number  connected  Jan.  1st  is  16.085. 


Electric  Light  and  Power. 

SAN  PHURO.  CAL.— C.  T.  Deering.representing   a    Los  Angeles  elcclric  light 
ompauy.  offers  lo  furnish  the  cily  with  teu  lights  of  2.000  candle  power  for  $130 


per 


nth. 


HENDERSON.  KY.— A  committee  CODsistiDg  of  A.  B.  Hurt,  Johu  W.  Mus- 
casler  and  A.  J.  Miller  are  investigating  the  best  system  of  electric  light  plant 
for  the  city. 

NORTH  AMHERST.  C— Bids  will  be  received  until  January  30th  for  furnish- 
ing the  city  with  electric  lights  for  a  period  of  not  more  than  10  years.  Jacob 
Baus  is  clerk. 

WORCESTER.  MASS.— The  Worcester  Electric  Power  Company  is  said  to  con- 
template selling  current  for  heating  and  cooking.  The  company  is  considering 
plans  for  a  new  station. 

LORAIN.  O.— The  Lorain  Electric  Light  Company  will  expend  StO.OOO  in  im- 
proving its  electric  light  station.  Work  on  the  improvement  will  be  commenced 
as  soon  as  the  contract  can  be  let. 

EAST  ORANGE.  N.  J.— The  Township  Committee  of  East  Orange  will  en- 
deavor to  have  a  bill  passed  in  the  Legislature,  allowing  the  township  to  build 
an  electric  light  p'ant  of  its  own, 

WAUPACA,  WIS.— Architect  C.  B.  Pride,  of  .Appleton,  bas  completed  plans  for 
an  electric  light  plant  in  this  city.  The  buildings  are  to  be  put  up  early  in  the 
spring,  as  soon  as  the  weather  will  allow. 

MT.  STERLING.  KY.— John  P. Martin. of  Xenia.O-.has  been  granted  a  con- 
tract by  the  city  for  the  erection  of  an  electric  light  plant,  water  works  system 
and  plant  to  operate  an  electric  railway. 

NEW  LONDON.  CONN.— David  Banks.  Alex.  C.  Robertson  and  Chas.  W.  Corn- 
stock  61ed.  in  the  State  secretary's  oflBce.  a  petition  to  the  incoming  Legislature 
for  the  incorporation  of  the  Banks  Gas  and  Electric  Company  of  New  T.ondon. 

DENVER. COL.— The  Clear  Creek  Gold  Mining  &  Water  Company  has  been  or- 
ganized to  generate  electric  power.  Scolt  J.  Anthony,  E.  W.  Rollins,  President 
of  the  Rollins  Investment  Company.  Dr.  E.  W.  Smith,  and  others  are  interested. 

PORTSMOUTH.  N.  H.  —The  citizens  want  all  night  lights,  but  are  not  anxious 
to  spend  $150,000  for  an  electric  light  plant  of  their  own.  The  Electro  Light 
Company  will  have  to  change  over  its  entire  system  in  order  to  adopt  the  all- 
night  system. 

RUTLAND.  VT.— The  subject  is  being  discussed  of  establishing  a  mnnicipal 
electric  light  plant.  A  private  company  p-oposes  to  furnish  arcs  for  $1]2.?0  per 
annum  and  T'^  cents  per  night  for  incandescent  light:*,  tc  burn  all  night;  a  con- 
tract lo  be  made  for^lO  years. 

SALT  LAKE  CITY.  UTAH.— The  Citizens'  Light  Company  has  been  incorpo- 
rated by  Charles  Boetlcher.'of  Denver,  for  S500.000.  It  will  commence  work  at 
once,  and  is  in  the  market  for  engines,  boilers,  wire,  electric  machinery,  etc. 
Address,  C.  Boettcher.  Denver.  Col. 

Z  NORTHPIELD.  VT.— G.  R.  Andrews  contemplates  putting  in  an  electric  light 
plant  in  Northfield.  The  business  men  in  the  place  are  anxious  to  seethe 
scheme  go  through,  and  several  have  put  their  names  down  for  lights.  The 
power  will  be  taken  from  the  old  Belknap  mill. 

BLACKSTONB.  MASS.— The  cily  government  voted  to  offer  the  Woonsocket 
Machine  and  Power  Company  40  cents  per  light,  per  night,  for  2*>  arc  lights. 
The  rate  now  paid  is  50  cents  per  light.  The  company  says  it  will  not  accept 
the  offer,  and  if  not.  the  town  proposes  to  erect  a  plant  of  its  own. 

QUINCY.  ILL.— A  new  electric  company,  composed  of  John  P.  Wheeler.  H.  O. 
Chaunon  and  J.  L.  Fawcett.  has  been  organized  and  will  soon  ask  the  Council 
for  permission  to  put  up  the  necessary  poles  and  wires.  This  company  will 
furnish  incandescent  and  arc  lights  and  will  supply  power  for  manufacturing 
purposes. 
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and  I.odi.  or  between 
Stockton  and  eitlier 


NEWARK.  N.  J.— At  the  meeting  of  the  Board  of  Works  an  ordinance 
grantinf;  permission  to  the  Consolidated  Traction  Company  to  construct  under- 
ground conduits  on  River.  Mulberry  and  Market  streets  was  introduced  and 
passed  to  a  second  reading. 

CHICAGO.  ILL.— The  Inler-Suburhan  Railroad  Company  is  securing  the 
right  of  way  for  an  electric  line  running  between  the  village  of  Highwood  and 
Fort  Sheiidan.  The  Village  Board  and  Highway  Commissioners  have  been 
petitioned  for  the  privilege. 

WESTPORT.  CONN.— The  Westport  &  Saugatuck  Horse  Railway  Company 
has  petitioned  the  General  Assembly  to  change  its  name  to  the  Weslport  &  Saug- 
atuck Street  Railway  Company,  and  to  amend  the  charier  ^o  as  to  permit  it  to 
operate  its  lines  by  electricity. 

DETROIT.  MICH.— A  syndicate  repre.«Jented  by  James  A.  Randall.  43  Cara- 
pau  building.  Detroit,  has  obtained  the  right  of  way  and  a  franchise  to  con* 
struct  and  operate  an  electric  railway  between  North  Detroit  and  Poutiac, 
Mich.,  a  distance  of  25  miles. 

FORT  WORTH,  TEX.— The  Kort  Worth  Street  Railway  Company  will  spend 
$50,000  in  improviuE  and  extending  its  line.  Its  track  will  be  relaid  with  56- 
pound  steel  rails,  and  it  will  also  put  iu  a  new  electric  generator  in  its  plant. 
G.  Hendricks  is  superintendent. 

SYRACUSE.  N.  Y.— The  meeting  of  the  Common  Council  will  consider  a  reso- 
lution extending  the  time  within  which  the  Syracuse  Consolidated  Railway 
Company  is  lo  equip  its  remaining  lines  with  electricity,  under  permission 
granted    by  the  Common  Council.. 

JERSEY  CITY.  X.  J.— The  West  Side  Republican  League  has  decided  to  co- 
operate with  the  West  Side  Improvement  League  in  trying  to  have  the  electric 
railroad  extended  down  to  Marion.  Messrs,  William  Podmore.  John  Lockwood 
and  Gustave  A.  Rhein  are  interested. 

'INDIANAPOLIS.  IND.— The  Presbyterian  Association  and  State  Synod  has 
located  a  summer  resort  on  Bass  Lake,  Stark  County.  An  electric  road  is  to  be 
constructed  from  North  Judson  to  Bass  Lake  Station.  S.  C.  Dickey  and  G.  W. 
Brown,  of  Indianapolis,  are  interested. 

FORT  PLAIN,  N.  Y.— A  meeting  was  held  at  the  Fort  Plain  Club  rooms,  lo 
consider  the  advisability  of  building  an  electric  road  between  this  village  and 
Canajoharie.  Nothing  definite  was  reached,  but  it  is  understood  that  another 
meeting  will  be  held  in  the  near  future. 

FORT  EDWARD.  N.  Y.~The  building  of  a  cable  road  from  the  village  of 
Caldwell  to  the  top  of  Prospect  mountain  will  be  commenced  soon.  The  road 
will  be  ready  for  business  next  summer,  and  will  be  a  great  addition  to  the 
many  intercepting  features  of  Lake  George. 

COLUMBUS.  GA.— Mr.  John  H.  DraKe.  presideut  of  the  Drake  &  Stra  tton 
Company,  spent  several  days  recentiv  iu  this  city  in  connection  with  the  work 
on  the  new  electric  system,  in  which  his  company  is  largely  interested.  It  was 
decided  to  add  about  two  miles  additional  track. 

WINDSOR  LOCKS.  CONN.— The  Windsor  Locks  &  Suffield  Tramway  Com- 
pan3-.  which  was  chartered  by  the  last  General  Assembly,  will  petition  the 
incoming  Legislature  for  power  to  extend  its  lines  from  the  north  boundary 
of  Windsor  Locks  through  Bo-^ton  Neck  to  Suffield. 

ESSEX,  CONN.— A  trolley  road  from  Essex  to  Centerbrook  and  Ivorytowu 
Village,  where  the  great  ivory  and  bit  manufacturing  industry  is  located,  is  one 
of  the  possibilities  of  the  future.  There  is  talk  of  extending  the  line  to  the 
seashore  resort  of  Westbrook.  a  distance  of  five  miles. 

COLUMBUS.  IND.— By  a  majority  of  43  the  proposition  to  aid  in  the  construc- 
tion of  an  electric  railway  from  Indianapolis  to  Franklin.  20  miles  from  this 
citv.  carried.  The  amount  of  bid  voted  was  S34.000.  The  road  is  now  assured, 
lo  parallel  the  Louisville  aivision  of  the  Pennsylvania  lines. 

HOT  SPRINGS.  ARK— The  scheme  to  build  an  inclined  cable  railway  2.000 
feet  long  up  West  Mountain  has  been  revived  by  forming  a  S300.000  company. 
S  W.  Fordyce.  of  the  St.  Louis.  Southwest  rn  Railroad,  and  B.  F.  Small  Co.. 
St.  Louis    have  become  interested       G.  W.  Baxter  is  the  promoter. 

WASHINGTON.  D.  C— Calderon  Carlisle.  H.  L.  West.  W.  P.  C.  Hazen  and 
others  are  promoting  an  electric  road  to  run  along  M  street.  Virginia  avenue. 
1  *!h  street,  and  Tennessee  avenue.  The  company  is  to  have  $50,000  capital,  and 
is  to  be  called  the  East  Washington  Belt  Line  Railway  Company. 

ANN'.\POLIS.  MD.— H.  Yewell  Bready.  engineer  of  the  Annapolis  &  Bay 
Ridge  Electric  line,  has  slated  that  the  road  will  be  about  five  miles  long,  and 
that  work  on  it  is  to  begin  about  January  1.  J.  C.  Musgrove.  of  Philadelphia,  is 
president.     The  motors  will  be  25-hp  and  the  rails  80- pound  steel. 

ALLENTOWN.  PA.— A  corps  of  civil  engineers,  in  the  employ  of  the  Inter- 
County  Electric  Railway  Company,  has  staked  out  a  road  from  Summit  Hill  to 
Mauch  Chunk,  via  Nesquehoning.  The  road  will  connect  with  the  Carbon  County 
Electric  Railway  at  the  east  end  of  the  East  Mauch  Chunk  bridge. 

DETROIT.  MICH— The  Detroit  Citizens'  Street  Railway  Company  is  having 
estimates  made  of  the  cost  of  changing  about  25  miles  of  its  lines  in  this 
city  from  horse  to  electric  power.  The  change  will  probably  be  made  this 
winter.     Address    J.  D.  Hawkes.  general  manager.  12  Woodward  avenue. 

BOSTON.  MASS.— The  Newton  &  Boston  Street  Railway  Company  has  secured 
a  location  for  its  tracks  on  the  boulevard  to  the  Boston  line,  but  the  road  will 
not  be  built,  so  it  is  understood,  until  some  definite  arrangement  is  made  look- 
ing to  its  connection  with  the  reservoir  line   of  the  West  End  Company. 

BRIDGEPORT.CONN  —The  Bridgeport  Traction  Company  wants  to  run  its  road 
west  to  Westport.  through  Fairfield  and  Southporl;  also  to  Parlor  Rock,  and  a 
branch  to  Stratford,  which  will  cross  the  town  of  Milford  and  from  there  pro- 
ceed to  Sanford's  hotel  in  Woodmont.  which  is  now  the  terminus  of  the  West 
Shore  road. 

DETROIT.  MICH.— Electrician  Harris  has  completed  his  estimate  on  the  ex- 
pen. le  of  equipping  with  electricity  the  lines  of  the  Detroit  Citizens'  &  Street 
Railway  Company,  and  the  company  has  ordered  its  purchasing  agent  to  buy 
materials  for  such  equipment  at  once.  Matctial  will  be  bought  in  Detroit  as  far 
as  possible. 

STOCKTON.  CAL.— The  Ideal  Placer.  Mining.  Water  &  Power  Company  will- 
furaish  water  free  cf  charge  for  one  year  for  the  purpose  of  generating  power 


to  be  used  in  operating  an  electric  railroad  belween  here 
here  and  Sacramento,  provided  a  railroad. is  built  betwee 
of  the  points  named, 

POND  DU  LAC.  WIS.— The  Fond  Du  I^c  Railway  Company's  plant  has  been 
sold  by  the  sheriff  to  satisfy  liens.  The  roadbed  and  track  of  the  electric  rail- 
way has  not  been  operated  since  last  summer,  and  was  bid  in  by  Elihu  Colman. 
for  $3i!. S3,  and  the  plant,  inclusive  of  all  appliances  and  machinery,  for 
$4,367.29.     It  originally  cost  $75,000. 

LEWISTON.  ME —Notice  has  been  served  on  the  City  of  Lcwiston  that  the 
Lewiston  Bleachery  and  Dye  Works  will  apply  to  the  next  Legislature  for  a 
charter  to  construct  an  electric  railway  from  the  Main  Central  station  on  Lower 
Main  street  to  the  company's  works  about  a  mile  distant.  The  scheme  will  in 
volve  the  expenditure  of  about  S2.=;.000. 

WASHINGTON.  D.  C.-Senator  Teller  has  introduced  a  bill  to  incorporate  a 
company  to  build  an  elevated  electric  railroad  between  Washington  and  New 
York  capable  of  developing  a  speed  of  100  lo  150  miles  an  hour.  The  bill  pro- 
vides that  the  road  must  run  trains  at  the  rate  of  100  miles  an  hour,  and  must 
carry  passengers  for  two  cents  a  mile. 

BINGHAMTON.  N.  Y.— The  Binghamton  &  State;  Line  Railroad  Company, 
which  has  begun  the  construction  of  a  road  to  connect  this  city  with  Williams- 
port,  Pa.,  is  finding  great  difficulty  in  securing  its  right  of  way  along  the  pro- 
posed route.  The  projectors  of  the  road  are  now  considering  the  advisability 
of  using  electricity  instead  of  steam  as  a  motive  power. 

CORNING.  N.  Y.— At  the  Common  Council  meeting  a  franchise  was  granted 
to  the  Corning  and  Painted  Post  Company  to  build  an  electric  railroad.  Mayor 
Adams  signed  the  franchise,  which  the  coropanj-  accepted.  The  capital  isSJOO.- 
000.  This  is  the  same  company  that  obtained  the  franchise  at  Painted  Post. 
Edward  Sbedd.  of  Worcester.  Mass..  is  president  of  the  company. 

FREDERICK,  MD.— Another  effort  will  be  made  to  build  an  electric  rail- 
way between  Frederick  and  Middletown.  The  route  is  8  miles  long,  and  crosses 
Catoctin  Mountain.*Tbe  Middletown  Valley  people  have  le=s  than  $4,000  of  their 
share  of  the  necessary  fund  to  raise,  and  it  is  believed  that  this  sum  will  shortly 
be  obtained,  in  which  event  work  on  the  road  will  begin  next  spring. 

HINGHAM.  MASS.— The  Hingham  selectmen  voted  unanimously  to  grant  the 
franchise  petitioned  for  by  the  Hingham  Street  Railway  Company.  The  com 
pany  is  capitalized  at  $45,000  and  will  goto  work  on  the  construction  of  the  rail 
way  as  soon  as  the  spring  opens.  The  opening  of  this  railway  will  form  an 
important  link  between  Nantasket  Beach  and  Boston  and  interior  towns. 

BANGOR.  ME.— The  Bangor  and  Oldtown  electric  railway  scheme  is  again 
being  stirred  up.  The  Lewiston  Journal  says  that  a  representative  of  a  New 
York  syndicate  has  been  in  Oldtown  and  Orono.  calling  upon  the  stockholders 
in  the  company  that  have  a  charter  for  the  building  of  a  street  railway  from 
this  city  through  Orono  to  Bangor.  If  the  deal  is  made,  work  will  begin  10  days 
later. 

SOMERSET.  MASS.— The  Selectmen  of  Somerset  gave  a  hearing  in  the  new 
hall,  on  the  petitions  of  the  Taunton-Street  Railway  Company  and  the  Fail 
River  &  Taunton  Company,  for  a  location.  John  W.  Cummings.  of  Fall  River, 
and  Attorney  General  Knowlton  appeared  for  the  Fall  River  &  Taunton  road. 
S.  M.  Thomas,  of  Taunton,  and  A.  H.  Hood,  of  Fall  River,  appearing  for  the 
Taunton  road. 

STOCKTON.  CAL.— The  directors  of  the  electric  street  railway  company  are 
considering  the  advisability  of  establishing  an  electric  plant  of  their  own,  to 
furnish  power  for  propelling  the  street  cars,  instead  of  renting  the  power  from 
the  Gas.  Light  and  Heat  Company.  If  it  is  decided  to  establish  the  plant,  it  will 
be  located  on  the  lot  adjacent  to  the  company's  car  house,  near  the  corner  of 
California  and  Oak  streets. 

NORWICH.  CONN.— A  trolley  road  between  Norwicb  and  New  London  is  one  of 
the  possibilities  of  the  near  future.  The  Norwich  Street  Railway  Company 
own  a  charter  for  a  trolley  road  between  these  points.  The  charter  expires  in 
July.  1805.  unless  something  is  done  toward  the  building  of  the  road.  Tne  com- 
pany has  already  taken  steps  to  protect  its  charter.  For  the  past  week  or  two 
surveyors  have  been  at  work  between  New  London  and  Norwich. 

ATLANTIC  CITY.  N.  J.— At  the  regular  meeting  of  the  City  Council  application 
will  be  made  for  a  right  of  wav  along  South  Carolina  and  Arctic  avenues  for 
the  building  and  operation  of  a  double  track  electric  railroad.  A  largely  signed 
petition  favoring  the  project  will  also  be  presented.  The  promoters  of  the 
enterpt-ise  are  Congressman  John  J.  Gardner.  ex-Postmaster  Levi  Albertson.  and 
Law    Judge  Adams.     There  is  no  doubt  but  that  they  will  receive  the  franchise. 

LORAINE.  O.— The  right  of  way  has  been  secured  for  a  new  railway.  It  will 
be  run  from  the  terminus  of  the  Johnson  electric  road  to  Oak  Point,  a  pleasure 
resort  four  miles  from  Loraine:  from  there  to  North  Amherst,  three  miles;  then 
to  Lorain**  by  way  of  the  quarries,  about  five  miles,  to  the  place  of  beginning, 
making  almost  a  circle.  H  J.  Reddington.  president  of  the  Amherst  Bank,  is 
at  the  head  of  the  enterprise.  The  originators  promise  to  have  the  road  finished 
inside  of  a  year. 

TRENTON.  N.  J.— The  New  York  and  Philadelphia  Traction  Co..  of  which 
ex-Mayor  Frank  A.  Magowan  is  the  president,  has  in  preparation  an  applica- 
tion for  a  franchise  for  the  right  to  use  certain  streets  in  this  city  in  connection 
with  its  proposed  through  line  between  this  city  and  Elizabeth.  Newark.  Pater- 
son  and  New  York  on  the  one  side  and  Burlington  and  Camden  and  Bristol  and 
Philadelphia  on  the  other.  The  companj*  has  bought  a  large  tract  of  land  at 
Plainfield  for  the  looition  of  one  of  its  principal  power  houses,  which  will  be 
built  at  a  cost  of  some  $500,000. 

BALTIMORE.  MD.— Plans  for  an  annex  to  the  Traction  Company^s  power 
house  on  South  Charles  street  have  been  made  by  Henry  Brauns.  architect.  The 
new  building  will  measure  82xS4  feet,  and  will  be  on  Conway  street,  west  of 
Chailes.  It  will  also  have  an  addition  40  feel  square,  making  the  entire  struc- 
ture L-shaped.  In  the  main  annex  will  be  an  office,  a  wagon  shed,  storage 
room  for  machinery,  stable  and  feed  room.  The  addition  will  be  used  for  an 
engine  room  and  boiler  house.  The  material  chosen  for  the  building  is  brick, 
with  granite  base  and  trimmings.  A  cement  floor  will  be  laid  in  the  wagon 
shed.     The  roof  will  be  of  plastic  slate. 

NEW  HAVEN.  CONN.— The  New  York.  New  Haven  &  Hartford  Company  is 
contemplating  placing  electric  cars  on  its  Nantasket  Beach  and  Warren  &  Bris- 
tol branches,  and  perhaps,  to  still  further  extend  the  system  if  the  experiment 
comes   up   to   expectations.    A  finely  equipped  power  house  is  to  be  built  just 
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west  of  the  termination  of  the  liteainboat  wliarf  at  Nanlasket  Beacli.  ou  the  land 
now  occupie<l  by  the  company  for  the  storage  of  cars.  The  current  lor  these 
lines  will  be  jtnpplietl  by  power  houses,  one  located  nt  Warren,  which  will  run 
the  cars  from  I'rovidenec  to  Hull  Kivcr.  includiiiK  Bristol  branch. and  another  at 
Wcslporl  Factory,  on  the  New  Brilford  liiir.  It  will  be  .".S  miles  in  length. ;;c 
11.  rliilt  is  general  sui)cr;r.tcndenl.  New  Il.iven.  Conn. 


(Embe  anb  3ubustrial  Hotes. 

A  CORKHCTIOM.— In  the  advcrlisement  of  the  Ceo.  L.  Colgate  Co..  136  Liberty 
St..  in  our  last  issue  the  olTer  of  22  cp  lamp;  at  25  cents  should  have  read   3i   cp 


Personal  Notes- 


MR.  IIKNKY  W.  I'RYH  of  the  staif  of  .The  Electrical  WciKi-n  has  lncn 
compellctl  by  ill  health  to  abandon,  for  a  time,  his  editorial  work  and  will  seek 
recuperation  in  the  milder  climate  of  New  Mexico.  The  readers  of  the  paper 
whom  he  has  so  faithfully  served  durint;  (he  past  three  years  will,  we  feel  sure, 
join  us  in  lieartily  wishing  bim  a  speedy  recovery  to  health  and  a  prompt  re- 
turn to  the  6eld  of  technical  journalism,  in  which  he  has  made  such  a  marked 
success. 

MR.  FREDERICK  E.  DEGENHART.  whose  death  occurred  at  Chicaso  on  De- 
ccmlier  7.  18")4.  is  the  subject  of  a  sympathetic  memorial  notice  by  the  Standard 
Underground  Coble  Company,  of  which  the  deceased  was  the  Western  man- 
ager. A  copy  of  the  sheet  will  be  sent  to  any  of  the  numerous  friends  of  its 
highly  appreciated  late  employee  upon  application  to  the  Pittsburg  office. 

MR.  MAXOSTERHERG  will  deliver  four  lectures  in  the  course  of  free  lectures 
for  the  people,  instituted  by  the  Hoard  of  Education,  New  York.  The  subjects 
will  be  as  follows;  Lecture  1.  — Fundamental  Principles  of  Electricity  and  Mag- 
netism. Lec'ure  II.— Current  Electricity  and  Electrochemistry.  Lecture  III,— 
The  Dynamo  and  Motor.     Lecture  IV.— Applications  ol  the  Motor  and  Dynamo. 

Mr.  PR.\NK  P.  LITTLE,  whote  death  recently  occurred  at  Buffalo,  N.  Y.,  was 
one  of  the  most  widely  and  favorably  known  electrical  engineers  of  the  East,  and 
hi«  loss  will  be  deeply  felt  in  an  unusually  extended  circle  of  friends  and 
acquaintances.  Mr.  Little  was  one  of  the  first  electrical  engineers  to  enter  into 
business  extensively  independent  of  the  large  electrical  companies,  and  led  the 
way  to  a  practice  which  has  now  become  so  extensive  Among  other  important 
work  done  by  Mr.  Little  was  that  connected  with  the  lighting  of  the  State  Capi- 
tol at  Albany,  where  he  installed  one  of  the  earliest  storage  battery  plants. 


Miscellaneous  Notes 


THE  MONTREAL  ELECTRIC  CLUB  held  its  third  annual  meeting  on  January 
7th-  The  election  of  officers  took  place  with  the  following  results:  President. 
W,  B.  Shaw;  Vice-president,  H.  O.  Edwards:  Sceretary-treasnrer,  Cecil  Daulor; 
Committee  of  management.  T.  F.  Pickett.  J.  A.  Duglass  and  W.  Graham. 

THE  AMEKICAN  INSTITUTE  OP  ELECTRICAL  ENGINEERS  will  hold  its 
ninety-third  meeting  at  12  West  Thirty-first  street.  New  York  City,  on  Wednes- 
day. January  Id.  at  S  P.  M.  A  paper  will  be  presented  by  Professor  Alexander 
Macfarlane.  of  Ithaca,  N.  Y.,  "On  the  Units  of  Light  and  Radiation."  A 
paper  will  also  be  presented  by  Mr.  Alton  D.  Adams,  of  Boston,  entitled,  "The 
Best  Metal  for  Field  Magnet  Frames."  A  meeting  of  Western  members  will 
be  held  the  same  evening.  Wednesday.  January  16.  8  P.  M.,  at  Armour  Insti- 
tute, Thirty-third  street  and  Armour  avenue.  Chicago,  where,  in  addition  to 
the  above  papers.  Professor  Stine  will  present  an  illustr.ited  historical 
sketch  of  the  first  three  wire  Edison  plant  at  Sunbury.  Pa.  If  time  permits 
this  matter  will  also  be  taken  up  at  the  New  York  meeting.  To  comply  with 
the  rules  governing  the  election  of  officers,  the  January  issue  of  the  Transac- 
tions will  be  held  until  the  first  week  in  February,  in  order  that  it  may  include 
a  complete  list  of  members  revised  up  to  that  date.  Changes  of  address,  if  sent 
in  at  once,  will  be  in  time  to  appear  correctly  in  this  list, 

THE  BUFFALO  ELECTRICAL  SOCIETY  has  secured  the  services  of  Prof.  Albert 
L.  Arey  tor  a  course  of  ten  lectures  on  "  Practical  Electrical  Engineering,"  to  be 
given  at  the  rooms  of  the  society,  in  the  Library  Building,  commencing  January  19, 
1895,  and  continuing  every  alternate  Saturday  evening,  until  the  course  is  cora- 
•  pleted.  Prof.  Arev  is  a  member  of  the  New  York  University  Extension  Cour.se, 
Professor  of  Physics  in  the  Rochester  Free  Academy,  and  is  eminently  qualified 
to  place  before  an  audience  complicated  problems  in  the  most  elementary  nian- 
ner.  The  course  of  lectures  will  be  of  a  practical  nature,  particularly  suited  to 
those  who  have  a  knowledge  of  the  rudimentary  principles  of  electricity,  and  is 
asfoUows:  1.  "  How  to  Produce  Electrical  Pressure;"  2.  "  The  Electric  Circuit 
and  the  Effects  of  the  Current:"  3.  "The  Electro  Magnet  and  its  Applica- 
tions; "  4.  "  Theory  of  the  Dvuanio:  ■•  5.  "  Elements  of  Dynamo  Design:  "  0. 
"  Faults  and  Ailmenlrof  Dynamos,  and  How  to  Detect  and  Remedy  Them;"  7. 
"Alternators  and  Apparatus  for  Alternating  Circuits:  "  8.  "  Motors  and  the 
Transmission  of  Power:  "  9.  "  Installation  Equipments  and  Methods  of  Distri- 
bution:" 10.  "  Storage  Batteries  and  Chemical  Work."  Prof.  Arey  will  illn.s- 
trate  his  lectures  with  a  very  complete  outfit  of  experimental  .-loparatus.  Mr. 
Frank  C.  Perkins  is  president  of  the  society  and  Mr.  A.  C-  Terry  secretary. 

THE  NATIONAL  CONVENTION  OF  MANUFACTURERS.— The  assembly 
to  be  held  in  Cincinnati  on  January  22.  189S.  will  be  a  convention  fairly  repre- 
sentative of  the  manufacturing  interests  of  the  United  Stales,  and  will  have  tor 
its  object,  in  the  first  instance,  to  consider  and  reach  conclusions  on  the  main 
question;  1. /■..  that  of  forming  a  National  Association  of  Manufacturers.  The 
main  questions  to  be  considered  are:  First,  expediency;  second,  feasibility,  and 
third,  method.  After  the  vote  is  taken  upon  the  preliminary  questions.  "Should 
such  an  association  be  formed?"  and  "Can  such  an  association  be  formed?"  it 
will  be  necessary  to  devote  most  careful  deliberation  to  the  questions  "How?" 
and  "To  what  end?"  The  preliminary  inquiries  issued  by  the  Manufacturers 
Association,  and  reiterated  by  the  Committee  of  Arrangements  and  Invitation 
in  their  very  handsome  and  elaborate  invitation  and  circular,  are  intended,  in 
a  purely  tentative  way  to  secure  in  advance  of  the  meeting  some  general  index 
of  prevailing  sentiment  among  manufacturers  generally,  upon  the  main  ques- 
tion. To  this  main  question,  "Do  you  favor  the  organization  of  a  National  Asso- 
ciation of  Manufacturers?"  replies  thus  far  received  are  almost  unanimously 
affirmative.  Upon  the  second  tentative  inquiry,  "Will  you  be  present  or  repre- 
sented ?"  the  affirmative  vote  is  so  largely  in  the  majority  as  to  promise  a  repre- 
sentative gathering.  Answers  to  the  third  inquiry,  which  calls  for  names  of 
those  who  will  come,  display  a  roster  which  affords  assurance  that  whatever 
actiou  is  taken  by  the  Convention  will  be  wise  and  deliberate. 
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THE  ANSONIA  ELECTRIC  COMPANY,  by  permission  of  the  Court  to  Receiver 
Cha.  S.  Merrick,  will  be  sold.  Bids  will  be  leceived  sealed,  and  to  be  opened 
the  first  Monday  in  February. 

THE  METROPOLITAN  ELECTRIC  COMPANY.  186-188  Fifth  Ave..  Chicago, 
has  recently  been  making  some  changes  in  its  store  and  has  put  in  some 
new  counters  and  shelving,  thus  adding  to  its  attractiveness  and  furnishing  bel- 
ter facilities  for  the  display  of  its  increased  line  of  goods. 

MR.  FRANK  STEWART,  dealer  in  electrical  supplies.  Philadelphia,  has 
moved  Irom  41  to  30  North  Seventh  street,  where  be  will  carry  on  a  general 
electrical  supply  business  on  a  more  extensive  scale;  having  now  a  large  place 
and  better  facilities  he  is  enabled  to  carry  a  full  line  of  all  supplies. 

THE  PHOENIX  CARBON  MPG.  CO.  2.134  De  Kalb  St.,  St.  Louis,  reports  that 
it  is  now  fully  equippped  and  its  works  are  running  at  their  full  capacity.  Its 
orders  are  coming  in  satisfactorily,  and  the  company  guarantees  satisfaction 
and  prompt  attention  to  all  its  customers.  This  company  is  outside  of  the 
carbon  trust. 

HENRY  R.  WORTHINGTON  has  installed  an  hydraulic  plant  at  the  National 
Carbon  Company's  Works,  in  Cleveland,  consisting  of  two  compound  pressure 
pumps  and  two  steam  accumulators.  The  pressure  carried  is  4.850  pounds  per 
square  inch  and  the  action  of  the  steam  accumulators  under  this  pressure  is 
remarkably  smooth  and  easy  and  in  marked  contrast  to  the  varying  pressure  of 
a  weighted  accumulator. 

THE  OARLOCK  PACKING  COMPANY,  of  Palmyra.  N.  V..  has  recently  estab- 
lished a  New  England  branch,  with  offices  and  salesrooms  at  12  Pearl  street. 
Boston.  Mass.  Mr.  John  D.  Lane,  for  many  years  special  traveling  salesman 
of  the  company,  has  been  appointed  general  manager  of  the  New  England 
branch. 

THE  ACTON  VALVE  AND  STEAM  SPECIALTY  COMPANY.  No.  79  Wash- 
ington street.  Brooklyn,  has  just  issued  a  catalogue  of  its  steam  and  water 
specialties.  Among  other  specialties  illustrated  and  described  is  the  Acton 
Regulating  Valve,  which  has  been  entering  so  largely  into  use  in  connection 
with  electrical  plants. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  claims  to  have  .something 
entirely  original  in  an  advertising  novelty  which  is  something  that  every 
electric  light  man  in  the  country  has  been  in  need  of  ever  since  be  went  into 
business,  but  an  article  which  the  market  has  failed  to  supply.  The  "cat  will  be 
let  out  of  the  bag  "  at  the  Convention  of  the  Northwestern  Electrical  Associa- 
tion, at  Milwaukee,  on  the  16th. 

MR.  JOHN  S.  PUGH.  Eastern  representative  of  the  Darner  &  Dutfon  Com- 
pany, manufacturers  of  street  car  trucks,  Cleveland,  Ohio,  reports  having  done 
an  excellent  business  during  his  last  trip  through  the  States  of  New  York 
and  Pennsylvania.  The  company  has  also  booked  an  order  from  the  Cleveland 
Street  Railway  Company  for  seventy-five  trucks,  and  one  for  seventy  trucks 
from  the  Detroit,  Mich..  Street  Railway  Company. 

THE  WASHINGTON  CARBON  COMP.\NY.  of  Pittsburg.  Pa.,  has  recently' 
booked  some  large  orders  for  its  new  cored  carbons.  The  testimonials  received 
from  users  of  these  carbons  are  exceedingly  flattering,  and  the  inquiries 
which  are  being  continually  received  are  indicative  of  a  big  business  for  1895. 
This  company  has  issued  a  very  neat  little  blotter  with  celluloid  facing  upon 
which  appears  a  scale  for  measuring  carbons,  showing  the  relation  of  milli- 
metres to  inches. 

MR.  D.  M.  STEWARD,  of  the  D.  M.  Steward  Mfg.  Company,  makers  of 
lava  insulators,  Chattanooga.  Tenn..  at  a  recent  meeting  of  the  Chattanooga 
Chamber  of  Commerce,  delivered  one  of  the  leading  addresses,  re.epouding  to 
the  toast  of  "Our  Manufacturing  Interests."  In  the  course  of  his  address  he 
referred  in  highly  compli:r.enlary  words  to  the  influence  of  the  press.  News- 
papers, he  said,  are  in  a  sense  also  manufacturers,  as  expert  mechanical  knowl- 
edge is  indispensable  to  a  paper's  successful  production  of  a  paper  of  correct 
proportions,  clear  legible  printing  and  a  pleasing  makeup. 

THE  FOSTER  ENGINEERING  COMPANY,  of  Newark.  N.  J.,  reports  a  rapid- 
ly increasing  demand  for  its  new  "Class  W "  sleam  pressure  regulators.  Among 
orders  just  booked  for  large  valves  it  mentions  one  10-in. for  the  Lehigh  Valley  R.R. 
Co.'scoal  mines:  three  S-in.and  one  Sin  for  the  Walts-Campbell  M'fg.Co..  for  use 
at  the  Newark  Electric  Light  and  Power  station:  one  6-in.for  the  U  .Street  Pump, 
ing  Station.  Washington.  D.  C. ;  one  5-in.  for  Dixon's  Paper  Mills,  and  two6-in  and 
two  4-in.  for  the  new  American  Linei  "  St.  Louis  "  These  latter  are  in  addition 
to  twenty  regulators  from  8-in.  to  4-in.  furnished  for  that  ship  in  December. 

THE  BERLIN  IRON  BRIDGE  COMPANY.  East  Berlin.  Conn.,  is  building 
the  new  car  barn  for  the  Lehigh  Traction  Company  at  Ha^elton.  Pa.  The  same 
company  has  a  contract  for  the  new  Power  House  for  the  Keene  Gas  Co.,  at 
Keene,  N.  H.  The  new  power  station  for  the  United  Electric  light  &  Power 
Co.,  on  West  28lh  Street.  New  York,  is  now  being  put  in  place  by  the  same 
company,  'fhis  will  be  a  model  station  and  one  of  the  most  complete  and  per- 
fect in  the  Eastern  Slates.  The  engine  and  dynamo  room  is  100  feet  square,  and 
the  boiler  room  60x100  ft.  The  roof  covering  on  the  dynamo  roo 
condensation  corrngated  iron.  The  coal  pockets  in  the  boiler  i 
storage  capacity'of  3.000  tons  of  coal. 
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WOVEN  WIRE  BRUSHES. —The  Belknap  Motor  Company,  of  Portland.  Me., 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commntator  brusll 
on  the  market. 

BATTERY  CUT-OUT.  CHEAP.— Sensitive,' reliable,  never  requires  attention- 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  Y. 
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DNITED  STATES  PATENTS  ISSUED  JANUARY  8,  IS^S. 
(Ill  charge  of  Win.  A.  Roseiibnum.  177  Times  Building.  New  Yotk.) 

S3J  031.  SELP  ADIUSTINC.  TROLLEY:  J.  Corcoran.  HarrisburE,  Pa.  Appli- 
cation filed  August  21.  18<)4.  This  comprises  two  shells  having  recesses  to 
receive  the  standard,  a  jstandard  with  slops  thereon,  and  a  pin  on  one  of  the 
shells  between  the  stops. 

S3:.t>05.  ELECTRIC  ARC  LAMP;  A.  W.  Richardson.  Patricroft.  England. 
Application  filed  March  2.  1894.  The  combination  with  a  hollow  tube, 
through  which  the  carbon  pa.«se.s.  of  a  tube  provide!  with  a  shoulder,  run- 
ners, prougs  or  fingers,  and  a  clutch  box. 

■^2.101.  INSULATOR  FOR  ELECTRIC  WIRES;  D.  M.  Rothcnbergcr.  Lancas- 
ter, Pa.  Application  filed  April  4.  1814.  In  an  insulator,  a  cap  covering  the 
coDiiection  between  the  insulator  and  the  wire. 


No.  532,168.— Trollky  Wire  Clamp. 

2.103.  ELECTRIC  LAMP  SUPPORT.  P.  Schefold  and  J  Korthney.  New 
Albany.  Ind.  Application  filed  March  1.  1814.  This  comprises  a  support 
and  pivoted  counter  weight,  of  a  tapered  guide,  aud  a  lug  upon  the  hook 
adapted  to  actuate  the  guide. 

2.104.  CONDUCTOR  SUPPORTER:  J.  C.  Love,  Chicago.  III.  Application 
filed  May  9.  1814.  This  comprises  two  damping  plates,  one  aoertured  and 
the  other  having  a  loop  projectiug  through  the  apertured  plate,  and  a  wedge 
key  driven  through  the  loop,  and  engaging  the  outer  face  of  the  apertured 
plate  to  forte  the  plates  towards  each  other. 

2.113.  CON\'ERTER  SYSTEM  FOR  ELECTRIC  RAILWAYS:  G.  W.  Swarlz. 
Florence.  Ala.  Application  filed  October  12,  1813.  This  comprises  a  switch 
having  an  electro-magnet  traversed  by  the  secondary  circuit  when  closed 
and  the  armature  of  which  constitutes  the  movable  switch  member,  whereby 
the  secondary  coil  aud  coil  of  the  switch  magnet  are  in  series. 

2,126.  SUPPLY  SYSTEM  POR  ELECTRIC  RAILWAYS;  A.  G.  Wheeler,  Chi- 
cago. 111.  Application  filed  January  21.  1893.  This  compiises  two  sectional 
supply  conductors,  one  for  each  track  of  a  two  track  railway,  the  ends  of  the 
sections  of  one  conductor  being  connected  with  the  ends  of  the  adjacent  sec- 
tions of  the  other  conductor  to  maintain  an  equilibrium  of  the  supply  current 
to  the  motors  connected  with  the  two  sectional  conductors. 

2,133.  TROLLEY  WIRE  CLIP;  J.  M.  Anderson,  Boston.  Ma.ss.  Application 
filed  July  9.  1814.  This  comprises  an  "ear."  aud  clip  secured  thereto,  an 
arm  secured  to  the  ear.  and  means  to  engage  the  arm  with  the  trolley  wire. 

2.142.  AUTOMATIC  SAFETY  ATTACHMENT  FOR  GAS  BURNERS;  H.  H. 
Cnramings.  Maiden.  Ma«s.  Application  filed  January  19,  1814.  This  com- 
prises a  gas  burner  and  its  cock,  a  retarded  electric  circuit  closer  made 
operative  by  the  opening  of  the  cock,  and  a  heat  actuated  device,  whereby 
the  operation  of  the  circuit  closer  is  nullified  when  the  gas  is  burning. 


No.  532, 160.— Insulator. 

32.157.  underground  TROLLEY  AR.M;  P.  C.  Just.  Chicago.  111.  Applica- 
tion filed  lanuary  4.  1814.  This  comprises  a  conductor  and  a  flat  supporting 
bar.  having  recesses  at  its  side  edges,  and  blocks  inserted  in  the  recesses, 
and  adapted  for  contact  with  (he  sides  of  the  conduit-slot. 

32.160.  INSULATOR;  M.  :>.  Law.  Washington.  D.  C.  Application  filed  August 
21.  1813.  This  comprises  a  central  link  provided  at  one  end  with  a  chamber, 
bide  links,  a  coupling  bolt,  and  insulating  material  within  the  chamber  of 
the  central  link,  and  provided  centrally  with  an  aperture  of  greater  diame- 
ter than  the  coupling  bolt.     (See  illustration.) 


!.I6).  CONDUCTOR;  M.  D.  Law,  Washington,  D,  C.  Application  Bled  Sep- 
tember 22.  1894.  This  comprises  a  conduit,  a  conductor,  supports  for  same, 
and  blocks  of  insulating  material  secured  to  the  conductor  between  the 
supports  to  prevent  contact  of  the  same  with  the  wall  of  the  conduit. 

!.16S.  CONDUIT  FOR  ELECTRIC  RAILWAYS;  J.  C.  Love.  Chicago.  III. 
Application  filed  May  1.  1814  This  comprises  yokes,  and  a  supplementary 
conduit  pipe,  comprising  integral  tubular  sections  on  the  yokes,  and  longi- 
tudinally divided  pipe  sections  engaging  the  sleeves. 

1.166.  TENSION  DEVICE  FOR  ELECTRIC  CONDUCTORS:  J.  C  Love, 
Chicago.  III.  Application  filed  May  9,  1814.  A  telescoping  connection  be- 
tween.the  sections  jf  an  electric  conductor,  comprising  an  insulating  plate, 
.sleeves  attached  thereto  to  receive  the  ends  of  the  conductor  sections,  and  a 
revoluble  disc  mounted  on  the  insulating  plate  with  its  periphery  engaging 
the  inner  ends  of  the  sleeves,  the  disc  being  provide<l  with  conducting  and 
non-conducting  parts. 

!,167.  ELECTRIC  RAILWAY  TROLLEY:  J.  C.  Love.  Chicago.  III.  Appli- 
cation filed  Mav  1.  1894.  An  arm  comprising  a  short  and  a  long  section,  the 
long  section  carrying  the  contaci  device,  and  pivoted  to  the  short  section, 
an  arm  rigidly  secured  to  the  short  section,  and  a  spring  attached  to  the 
latter  arm  for  lifting  the  contact  device. 

!.168.  TROLLEY  WIRE  CLAMP;  J.  C.  Love.  Chicago,  III.  Application  filed 
July  II.  1892.  This  consi.sts  of  two  flat  plates  having  flanges  to  engage 
grooves  in  the  wire,  and  a  screw  threaded  stud  arranged  to  secure  the  plates 
together.     (See  illustration.  ^ 

:.185.  CONDUCTOR  BOND  FOR  MEETING  ENDS  OF  RAILS  OF  ELEC- 
TRIC RAILWAYS:  R.  Reith.  Chicago,  111.  Application  filed  June  14,  1814. 
A  given    length  ;of   conducting    material,  a    plurality  of    perforateo  contact 
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No.  532»353. — Lightning  Arrester. 
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within    the  studs,  perforations    in  the 
for   upsettine  the    metal  of   the  studs 


studs  projecting  therefr 
meeting  ends  of  the  rail; 
within  the  perforations  of  the  rail. 

2.195.  TROLLEY  SUPPORT;  L.  T.  Gibbs,  Milwaukee,  Wis.  Application 
filed  July  28.  18^3.  This  comprises  a  stand  on  the  car  provided  at  its  front 
and  rear  only  with  transverse  bearing  surfaces,  a  base  adapted  to  receive 
the  pole,  and  formed  at  its  ends  to  be  suslained  by  the  bearing  surfaces, 
and  to  rock  thereon  back  and  forth  aud  laterally,  and  means  tending  to 
hold  the  base  yieldingly  in  an  upright  position. 

J.200.  TROLLEYS  OR  ELECTRIC  RAILWAYS;  J.  C.  Henry.  Westfield.  K.  J. 
Application  filed  September  27.  ISS^.  This  comprises  a  flat  ribbon  overhead 
conductor,  a  contact  trolley  pendent  therefrom,  wear  plates  running  on  top 
of  the  conductors,  and  lubricators  carried  by  the  wear  plates. 

J.261.  CONDUIT  ELECTRIC  RAILWAY;  A.  M.  Burgher.  Ctay  City.  Ken- 
tucky. Application  filed  April  17.  1894.  This  comprises  a  trolley  arm,  a 
vertically  movable  spring  cushioned  hub  thereon,  and  a  trolley  wheel  jour- 
naled  on  the  hub. 

2.302.  CLOSED  CONDUIT  FOR  ELECTRIC  RAII^WAYS:  F.  Windle.  Phila- 
delphia. Pa.  Application  filed  March  8.  1894.  This  comprises  spring  plates 
extending  beneath  the  slot  of  the  conduit,  and  a  trolley  for  depressing  the 
plates. 

!.328.  INSULATED  PIPE  JOINT;  M.J.  Locke.  Philadelphia.  Pa.  Application 
filed  June  6.  1894.  This  comprises  blocks  adapted  to  receive  the  pipes, 
insulating  material  between  the  blocks  and  straps  for  confining  the  blocks 
together  aud  to  the  insulating  material. 

2.353.  LIGHTNING  ARRESTER:  A.  Wurts.  Philadelphia.  Pa.  Application 
filed  February  28.  1894.  This  comprises  a  pair  of  insulating  plates,  a  pair  of 
sparkling  terminals  and  an  interposed  discharge  wedge,  one  or  both  ol  the 
blocks  having  a  plurality  of  grooves  extending  outward  laterally  from  the 
wedge.     (See  illustration.) 

2.354.  LItiHTNING  ARRESTER;  A.J.  Wurts.  Philadelphia.  Pa.  Application 
filed  August  3.  1894.  This  comprises  a  pair  of  sparkling  terminals,  aud  an 
interposed  discharge  wedge  formed  in  a  body  of  fibrous  material,  the  fibers 
of  which  extend  in  a  direction  transverse  to  the  static  discharge. 

2.391.  ELECTRIC'LAMP  SUPPORT;  J.  Northey.  New  Albany.  Ind.  and  F, 
Schefold.  ParKersburg  West  Va.  Application  filed  October  IS.  1892.  The 
combination  with  a  lamp,  of  books  pivotally  secured  thereto  aud  locking 
mechanism  for  temporarily  holding  the  hook  in  a  fixed  position. 
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THE  FRANKFORT-ON-THE-MAIN  MUNICIPAL  PLANT. 

We  print  elsewhere  an  article  on  the  new  Frankfort  municipal 
lilant,  Iroui  the  pen  of  the  constructing  engineer,  Herr  Melms, 
which  ailiuirahly  presents  the  various  engineering  features  of  this 
fine  installation.  The  most  noteworthy  points  refer  to  the  system  of 
ilistribution,an<l  the  method  of  installing  the  conductors.  As  will 
be  seen,  the  distributing  cables  are  merely  laid  on  a  bed  of  sand  in 
trenches  under  the  sidewalks,  and  the  transformer  stations  are  placed 
in  pits  below  the  level  of  the  streets.  An  interesting  feature  in  con- 
nection with  the  pits  is  the  provision  made  for  ventilation,  which  is 
maintained  through  the  heat  generated  by  the  transformers.  The 
installation  in  all  of  its  parts  is  alike  creditable  to  the  engineers 
who  are  responsible  for  its  design,  and  to  those  who  put  it  in  execu- 
tion, and  presents  many  points  well  worthy  of  careful  study  by 
Americans,  particularly  on  account  of  the  entirely  different  practice 
involved  from  that  followed  in  this  country. 


THE  NORTHWESTERN   ELECTRICAL  ASSOCIATION. 

The  convention  of  the  Northwestern  Electrical  Association,  held 
at  Milwaukee  last  week,  was  another  success  scored  for  this  vigorous 
organization.  While  the  papers  read  did  not,  as  a  whole,  equal  the 
merit  of  those  presented  at  the  previous  meeting,  this  was  largely 
compensated  for  by  the  value  of,  and  the  interest  taken  in,  the 
discussions.  The  commercial  feature  was  again  a  notable  one; 
by  far  the  greatest  value  of  the  meeting  of  bodies  of  this  character 
lies,  perhaps,  aside  from  the  opportunity  furnished  to  the  members 
of  comparing  notes,  in  the  occasion  thus  offered  of  becoming  better 
acquainted  with  the  latest  advances  in  electrical  manufactures.  The 
advocacy  of  gas  over  the  electric  light  in  such  a  meeting  was  a 
decided  novelty,  but  a  good  end  will  be  served  if  the  result  of  the 
discussion  tends  to  cause  the  members  to  bring  more  forcibly  before 
the  public  the  incontestable  superiority  of  the  electric  light  over  gas 
as  an  illumiuant,  basing  their  arguments  more  largely  upon  its  merit 
in  this  respect,  and  leads  them  to  pay  more  attention  to  the  inad- 
visability  of  allowing  lamps  to  be  used  beyond  an  age  when  their 
lighting  efficiency  has  begun  to  materially  decrease.  The  paper  of 
Ml.  Cole  again  brings  out  the  absurdity  of  charging  for  the  electric 
light  by  "flat"  instead  of  meter  rates;  the  former  method  has  been 
so  uniformly  found  to  be  disadyantageous,  that  it  is  surprising  that 
some  stations  still  adhere  to  it,  particularly  as  experience  has  shown 
that  the  fear  of  loss  of  business  through  a  change  to  meter  rates  is 
largely  a  chimerical  one. 

STORAGE   BATTERIES  IN  POWER  AND  CENTRAL  STATION  WORK. 

The  paper  read  by  Mr.  G.  Herbert  Condict  before  the  North- 
western Electrical  Association,  and  printed  elsewhere  in  this  issue, 
biings  out  strikingly  the  serviceji  that  may  be  rendered  by  storage 
batteries  in  connection  \yith  railway  and  lighting  work.  In  the 
present  instance  an  eminently  unsatisfactory  lighting  and  railway 
service  was,  by  the  aid  of  a  storage  battery,  so  improved  as  to 
render  it  not  only  entirely  acceptable  thenceforth  to  the  public,  but 
also,  apparently,  a  source  of  greatly  increased"  income  to  the  operat- 
ing company.  It  is  true  that  the  conditions  were  here  exceptionally 
fas'orable  to  the  etnploynient  of  the  storage  battery,  and  that  it  is 
not  probable  there  are  many  plants  in  existence  so  utterly  bad  in 
design  that  its  aid  will  accomplish  similarly  great  results.  Never- 
theless, the  main  principles  that  rendered  its  employment  profitable 
in  this  instance  exist  to  a  greater  or  less  extent  in  plants  of  good 
design;  as,  for  example,  the  possibility,  through  its  use  of  securing 
good  regulation,  and,  above  all,  enabling  the  generating  machinery 
to  be  operated  at  its  greatest  efficiency.  At  the  present  day,  when 
the  machinery  of  a  generating  station  reaches  the  limit  of  its  capacity 
at  the  time  of  heavy  load,  the  owners  should  not  even  consider  the 
advisability  of    purchasing    additional    machinery    until    they   have 
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thoroughly  investigated  the  question  if  the  required  capacity  might 
not  be  much  better  procured  through  the  addition  of  a  storage  bat- 
tery. In  laying  out  a  new  station  it  would  now  also  be  advisable  to 
always  take  into  consideration,  among  other  designs,  one  including 
a  storage  battery,  and  then  make  a  comparison  between  the  different 
designs  based  upon  both  6rst  cost  and  operation. 


CHANGES  IN  THE   HYSTERETIC  QUALITIES  OF  IRON. 

The  columns  of  our  English  contemporary.  The  Electrician,  have 
recently  contained  a  numbei  of  articles  on  the  questiott  of  the 
changes  of  the  hysteretic  quality  of  iron  in  transformers,  attention 
being  6rst  directed  to  the  .subject  by  Mr.  Partridge.  Prof.  Fleming, 
in  a  communication  in  a  succeeding  issue,  advised  caution  in  regard 
to  accepting  any  hypothesis  that  transformer  losses  invariably  in- 
crease with  time.  In  the  same  number  Mr.  O.T.  Blathy  states  that 
the  fact  of  an  increase  of  iron  losses  in  transformers  with  time  has 
been  well  recognized  by  manufacturers  of  transformers  for  years. 
Mr.  Mordey  throws  the  first  full  light  on  the  subject,  and  states 
positively  that  the  effect  referred  to  is  not  fatigue  of  the  iron  caused 
bv  repeated  magnetic  reversals,  but  is  due  to  a  physical  change  re- 
sulting from  long  continued  heating  at  a  very  moderate  temperature, 
and  is  similar  to  that  resulting  through  hammering,  rolling  or  by 
heating  to  redness  and  cooling  quickly.  While  the  increase  thus 
produced  may  be  as  high  as  40  per  cent.,  Mr.  Mordey  calls  atten- 
tion to  the  fact  that  this  may  amount  to  less  than  .4  per  rent,  de- 
crease in  the  total  efficiency  of  a  transformer.  In  the  current  issue 
of  the  same  journal  Prof.  Ewing  gives  the  result  of  experiments 
showing  that  no  change  in  the  hysteretic  qualitj' of  iron  is  produced 
by  molecular  fatigue  through  the  material  being  subjected  to  long 
continued  reversals,  if  the  temperature  of  the  iron  experimented  with 
is  not  permitted  to  appreciably  increase.  The  conclusion  to  be 
drawn  from  this  interesting  discussion  is  that  a  very  notable  change 
in  the  hysteretic  qualities  of  the  iron  of  transformers  does  occur 
in  practical  use,  but  that  this  change  is  to  be  ascribed  entirely  to  the 
effect  on  the  iron  of  an  increased  temperature,  and  not  to  a  mole- 
cular fatigue  of  the  metal  through  the  continued  reversals  of  its 
magnetism.  

NEW    UNDERWRITERS'  RULES. 

The  amendments  made  at  the  recent  meeting  of  the  Underwriters' 
National  Electric  Association  to  its  code  of  insurance  rules,  which 
are  referred  to  in  detail  elsewhere,  are  of  considerable  interest. 
One  of  the  most  important  changes  made  is  in  regard  to  the  al- 
lowable carrying  capacity  of  conductors,  which  is  increased  for  con- 
cealed work,  and  a  new  table  added  foi  open-work  conductors.  As 
the  object  to  be  attained  in  prescribing  the  limit  of  current  for  con- 
ductors of  various  sizes  is  to  fix  the  limit  of  increase  of  temperature, 
it  was  manifestly  absurd  to  class  together  confined  conductors  and 
those  so  exposed  as  to  be  under  much  more  favorable  conditions  as 
regards  the  influence  of  cooling.  As  will  be  seen,  the  increase  in 
the  table  for  concealed  work  is  considerable,  that  for  No.  4  wire  for 
instance,  being  increased  from  50  to  63  amperes,  and  92  amperes  be- 
ing allowed  in  open  work  with  the  same  wire.  It  would  be  interest- 
ing to  know  upon  what  authority  or  experiments  these  changes  are 
based.  While  we  can  see  no  doubt  as  to  their  advisability,  yet  we 
think  it  due  to  the  electrical  profession  and  in  the  interest  of  harmony, 
that  any  notable  changes  made  in  the  rules  affecting  the  electrical 
industry,  whether  favorable  or  unfavorable,  should  be  accompanied 
by  the  underlying  reasons  for  the  same.  Several  of  the  other  rules 
have  been  made  more  liberal  and  all  of  the  amendments  give  evi- 
dence of  the  competency  of  the  gentlemen  comprising  the  National 
Electric  Association  to  deal  witn  the  questions  coming  within  their 
province.  An  exception  might  be  made  in  regard  to  the  advisabil- 
ity of  the  prohibition  in  wiring  of  hard  rubber  for  bushings,  though 
even  here,  with  modern  methods  of  work,  little  or  no  hardship  will 
result.  While  it  is  well  for  the  association  to  take  up  the  question 
of  high  potentials,  they  also  did  well  to  defer  any  action  in  the  matter 
until  the  occasion  arises.  In  Europe  much  harm  has  been  done  to 
the  electrical  industry  through  the  formulation  of  rules  based  upon  a 
priori  considerations,  and  while  the  reverse  method  pursued  in  this 


country  may  at  times  have  had  unfavorable  results,  yet  the  wisdom 
of  following  and  not  preceding  practice  has  been  overwhelmingly 
established. 

THE  ELIHU    THOMSON  PRIZES. 

The  American  electrical  public  has  every  reason  to  be  gratified 
with  the  history  of  the  Klihu  Thomson  prizes,  recently  awarded  in 
Paris.  The  graceful  act  of  Prof.  Thomson  in  setting  aside  the  5,000 
francs  awarded  to  him  in  the  international  wattmeter  competition, 
as  a  prize  for  a  paper  on  theoretical  electrical  research,  was  a  recog- 
nition of  pure  science  that  is  only  too  rare  on  the  part  of  those 
whose  principal  work  has  been  in  the  practical  branches,  though  in 
this  case  the  donor  is  by  no  means  a  stranger  in  the  former  field. 
The  generous  additjon  of  a  second  prize  of  5,000  francs  to  be 
awarded  to  another  paper  commended  by  the  committee  of  scien- 
tists having  the  matter  in  charge,  was  a  further  gage  of  the  sincer- 
ity of  Prof.  Thomson's  interest  in  the  higher  realms  of  electrical 
thought.  The  public  confession  thus  made  by  Prof.  Thomson  of  his 
devotion  to  the  advancement  of  pure  electrical  science  merely  re- 
veals to  a  wider  circle  what  was  previously  known  of  the  man  and 
his  work  by  those  who  had  followed  his  career.  In  this  connection 
we  may  state  that  a  very  eminent  European  savant,  in  reply  to  a 
question  as  to  whom  among  Americans  he  ranked  with  the  distin- 
guished savants  of  Europe,  named  Elihu  Thomson  as  one,  the  other 
three  being  Newcomb,  Michelson  and  Rowland;  he  further  re- 
marked that  while^he  work  of  Thomson  had  been  principally  con- 
fined to  the  practical  field,  yet  when  he  did  take  up  questions  of 
pure  science  he  showed  a  grasp  of  principles,  a  breadth  of  mind, 
and  an  originality  of  thought  that  easily  ranked  him  with  the  class 
referred  to.  Another  subject  of  congratulation  in  this  connection 
is  the  fact  that  the  prize  in  this  international  competition  was  car- 
ried off  by  an  American,  Dr.  Webster  of  Clark  University,  and  it  is 
rather  suggestive  that  the  second  prize  was  also  awarded  to  an  English 
speaking  scientist.  Prof.  Oliver  J.  Lodge. 


The    Brooklyn    Trolley    Strike. 

As  we  go  to  press  the  Brooklyn  trolley  strike  does  not  seem  any 
nearer  a  conclusion  than  at  the  beginning.  The  leading  roads  posi- 
tively refuse  to  entertain  any  propositions  from  the  strikers,  and  the 
latter  persist  in  their  opposition  to  the  running  of  cars,  and  have 
finally  induced  the  linemen  to  strike,  thus  still  further  complicating 
the  situation.  The  companies  affected  have,  through  the  aid  of  the 
police  and  the  presence  of  the  militia,  the  latter  numbering  over 
7,000,  been  able  to  run  some  of  their  cars,  but  much  difficulty  seems 
to  have  been  met  in  obtaining  competent  men,  notwithstanding  the 
protection  offered.  Considerable  damage  has  been  done  by  the 
strikers  to  the  cars  and  lines,  many  wires  having  been  cut  during 
the  nights.  Much  comment  has  been  caused  by  the  inability  of  the 
companies  to  run  their  cars  with  the  protection  afforded  by  the 
police  and  militia,  and  those  favoring  the  strikers  have  advocated 
the  city  authorities  taking  charge  of  the  roads  in  consequence. 
President  Norton,  of  the  Atlantic  Avenue  road,  states  that  the  situa- 
tion is  at  present  becoming  more  favorable,  and  he  expects  within 
a  few  days  to  have  all  of  his  cars  running.  One  of  the  New  York 
dailies  editorially  maintains,  however,  that  the  companies  have  been 
able  to  procure  only  £00  men  to  take  the  places  of  5,000  strikers. 
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The  National  Electric  Light  Association. 

The  Trunk  Line  Association  has  granted  a  rate  of  a  fare  and  a  third 
for  the  round  trip,  on  the  certificate  plan,  for  members  and  delegates 
attending  the^Convention  of  the  National  Electric  Light  Association, 
to  be  held  in  Cleveland,  O. ,  February  19,  20  and  21.  Negotiations 
are  now  pending  for  a  special  train  from  New  York  to  Cleveland, 
notice  of  which  will  be  given  as  soon  as  the  route  is  selected  and 
schedule  arranged. 

Municipal    Electric  Lighting  in  Massachusetts. 

The  report  for  1894  of  the  Gas  and  Electric  Light  Commissioners 
of  the  State  of  Massachusetts  states  that  there  are  now  municipal 
electric  lighting  plants  in  Braintree,  Danvers,  Hingham,  Hull, 
Marblehead,  Middleboro,  Needham,  North  Attleboro,  Peabody, 
Reading,  Wakefield  and  Wellesley.  Of  these  Middleboro  and 
Wakefield  have  only  plants  for  supplying  both  gas  and  electricity. 
The  others  supply  only  electricity.  Danvers,  Needham  and  Wellesley 
do  no  commercial  business,  and  the  two  last  named  purchase  from 
private  companies. 
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The  Meeting  of  the  American  Institute  of  Electrical  Engineers. 

The  93(1  meeting  of  the  Institute  was  held  on  Wednesday  evening, 
January  16,  with  President  Houston  in  the  ehair. 

Prof.  Alexander  Macfarlane  read  a  paper  on  "The  Units  of  Light 
and  Radiation,"  in  which,  after  discussing  the  various  propositions 
put  forth  in  this  connection,  several  suggestions  are  made  in  regard 
to  nomenclature.  Prof.  Macfarlaue  states  that  tlie  difl'iculty  that 
exists  in  expressing  the  unit  of  candle  or  otliir  spherical  source 
arises  from  the  want  of  a  name  for  the  unit  of  solid  angle,  and  for 
this  he  proposes  a  new  word,  slcradiati.  In  the  paper  nine  different 
ideas  are  distinguished  in  connection  with  the  general  subject  of 
radiation;  six  of  these  are  the  same  as  thosi-  recently  advanced  by 
Prof.  Bloudel,  the  additions  being  the  intro<Uietion  of  an  idea  for 
the  strength  of  the  source  of  light,  the  intensity  of  a  cylindrical 
source,  and  the  intensity  of  a  plane  source. 

Prof.  Mactarlane  criticises  the  use  of  the  Iicavy  Gothic  symbols 
proposed  by  M.  Hospitalier  for  a  system  of  light  units;  in  the  system 
of  symbols  and  abbreviations  recommended  by  the  Chicago  Con- 
gress, he  says  all  quantities  are  denoted  by  oblique  or  script  letters, 
and  the  units  and  abbreviations  for  units  by  perpendicular  letters. 
The  proposed  symbols,  from  their  perpendicular  character,  will  iiot~ 
harmonize  with  the  other  iiymbols  of  quantity,  and  they  are  besides 
already  used  to  denote  vector  quantities.  The  discussion  which 
followed  was  participated  in  by  Messrs.  Kennelly,  Walcott  and 
Burnett,  and  it  was  finally  voted  to  refer  the  paper  to  the  Committee 
on  Units  and  Standards  for  consideration. 

A  paper  was  then  read  by  Alton  D  Adams,  on  the  "Best  Material 
for  Field  Magnet  Frames,"  which  is  reprinted  elsewhere.  Part  in 
the  discussion  which  followeil  was  taken  by  Messrs.  Crocker, 
Sheldon.  Burke,  Waldo,  Rich,  Fleming,  W.  L.  Bliss  and  Gano  S. 
Dunn.  The  consensus  of  opinion  was  that  wrought  iron  did  not 
have  the  advantages  over  cast  steel  for  use  iu  magnet  frames  that 
was  claimed  by  the  author. 


Electrical  Patent  Record  of  the  Past  Year. 


BY  C.  W.  SWOOPE. 
The  volume  of  business  transacted  at  the  Patent  Office  seems  to 
vary  directly  with  the  financial  condition  of  the  country,  and  may, 
therefore,  be  considered  as  a  fair  indication  of  its  prosperity.  The 
number  of  patents  issued  by  the  Patent  Office  up  to  January,  1895, 
was  531,618,  of  which  nearly  20,000  were  issued  in  1894,  as  com- 
pared with  22,000  for  the  preceding  year,  or  162,000  for  the  fi.e 
preceding  years. 

During  the  past  year  1,600  patents,  or  8  per  cent,  of  the  whole 
number  issued,  were  for  electrical  inventions,  which  is  1,000  less 
than  the  preceding  year,  although  the  percentage  in  the  former  is 
as  great,  notwithstanding  the  corresponding  decrease;  thus  really 
indicating  an  increase  over  1893.  To  illustrate  the  distribution  of 
patents  over  the  electrical  field  as  well  as  to  indicate  the  amount  of 
attention  being  bestowed  upon  any  particular  subject,  the  following 
statistics  have  been  carefully  compiled  from  the  "Illustrated  Recoid 
of  Electrical  Patents, "  as  published  each  week  by  The  Electrical 
World  : 

Electric  Traction. 

lilectric  railway  systems  and  conduits 102 

Trolley  and  car  appliances      113 

Electric  locomotives      IH 

233 

Dynamos  and  parts  thereof 110 

Motors  and  parts  thereof 76 

Regulators  and  current  controlling    apparatus  139 

Transformers      23 

Cutouts  and  circuit  breakeis 33 

Arc  lamps 82 

Incandescent  lamps 33 

Systems  of  electrical  distribution 45 

-Switchboard?      21. 

Switches  .    .       6-'' 

Wires,  cables  and  conduits '44 

Insulators  and  insulation 52 

Electric  measuiiog  instruments,  meters,  indicators,  etc  ...  66 

Telephones **" 

Telegraph 43 

Signal  systems      110 

Bells,  annunciators,  gas  lighting,  clocks,  etc  103 

Batteries — 

Primary .V) 

Secondary 34 

Electiic  heating  and  appliances 25 

Electric  welding 7 

Electric  mining 12 

Medical  apparatus 11 

Cranes,  hoists,  etc 23 

Miscellaneous 89 

Total 1.615 

Electric  traction  claims  the  greatest  sh^re  of  attpntjo!)  frOBi  invent- 


ors;   of    these  patents  only  3    per  cent,   were  issued    to  foreign  resi- 
dents as  compared  with  9  per  cent,  the  previ<.us  year.* 

Current  regulating  and  controlling  devices,  as  well  as  signal  sys- 
tems, appear  to  be  engaging  particular  attention.  Of  the  whole  num- 
ber of  patents  granted  during  the  year  only  6  per  cent,  were  issued 
to  foreign  residents. 

The  Elihu  Thomson  Prize  in  France. 

It  will  be  remembered  by  our  readers  that  the  Thomson  watt- 
meter was  awarded  a  first  prize  of  5,000  francs  in  the  international 
competition  of  wattmeters  held  in  Paris,  France,  several  years  ago, 
and  that  Prof.  Elihu  Thomson  very  generously  set  this  amount 
aside  to  be  offered  as  a  prize  to  the  best  paper  submitted  dealing 
with  a  theoretical  question  connected  with  electrical  science. 

Four  papers  were  submitted  in  the  competition  thus  opened,  one 
written  in  German,  another  in  French,  and  two  in  English.  A 
committee  of  distinguished  French  scientists  and  electricians,  which 
included  Mascart  and  Hospitalier,  were  named  to  award  the  prize. 
They  reported  that  one  of  the  papers,  that  in  German,  did  not  con- 
form with  the  terms  of  the  programme,  and  that  a  second,  written 
in  French,  on  dielectric  hysteresis,  while  containing  some  very  in- 
teresting matter,  did  not  throw  any  new  light  on  the  subject.  The 
third  and  fourth  papers  are  on  electrical  oscillations,  and  the  one  to 
which  the  prize  was  awarded  is  entitled,  "An  Experimental  Deter- 
mination of  the  Period  of  Electric  Oscillations,"  written  by  Dr.  A. 
Webster,  of  Clark  University,  Worcester,  Mass.  The  committee 
reported  that  the  subject  of  oscillations  in  this  paper  is  presented 
after  a  method  new  iu  its  details,  which  permitted  the  author  to 
measure  periods  of  some  hundred  thousandths  to  the  second ;  and 
that  the  influence  of  the  principal  cause  of  errors  seems  very  slight, 
although  there  remain  some  doubts  as  to  the  inherent  capacity  of 
the  self  inductance  coil  used 

The  final  conclusions  of  the  committee  are  as  follows:  "The 
committee  consider  that  paper  No.  4  (by  Dr.  Webster)  is  worthy  to 
receive  the  prize  established  by  Professor  Thomson,  and  hope  that 
this  award  will  encourage  the  author  to  continue  his  excellent 
researches.  The  committee  regret,  however,  not  having  at  their 
disposal  a  second  prize  of  equal  value  which  they  could  grant  to  the 
author  of  paper  No.  3.  ' '  The  paper  thus  referred  to  is  by  Dr. 
Oliver  J.  Lodge,  and  is  devoted  to  a  verification  of  the  formula 
giving  the  period  of  oscillatory  discharges  of  a  condenser;  this  is 
pronounced  by  the  committee  an  extensive  study,  in  which  the 
author  has  sought  by  means  of  elaborate  calculations  to  evaluate  all 
the  inherent  corrections  necessary  in  the  employment  of  the  method. 

Professor  Elihu  Thomson  very  generously  met  the  wishes  of  the 
committee  in  this    respect,  and    placed  at    their   disposal    a   second 
-sum  of  5,000  francs,  which  was  then  awarded  to  Dr.  Lodge. 
New  Underwriters'  Rules. 


At  the  recent  meeting  of  the  Underwriters'  National  Electric 
.Association  a  number  of  changes  were  made  in  the  rules  of  that 
association.  The  rule  relating  to  lightning  arresters  has  an  addition 
to  the  effect  that  the  wires  for  the  two  separate  earths  required 
must  be  run  as  nearly  as  possible  in  a  straight  line  from  the  arresters 
to  the  earth  connection.  The  rule  relating  to  motors  has  been 
changed  so  that  single  pole  switches  may  be  used  on  motors  of  ■/  hp 
or  less  on  low  tension  circuits.  The  rules  relating  to  interior  wiring 
are  altered  so  as  to  no  longer  permit  the  use  of  hard  rubber  tubing 
for  bushings,  and  to  prohibit  the  use  of  snap  switches  on  high 
potential  circuits.  A  new  section  is  added  to  the  rules  covering  the 
use  of  arc  lamps,  requiring  that  where  hanger  boards  are  not  used 
lamps  must  be  hung  on  insulated  supports  other  than  their  conduct- 
ors. A  new  section  is  also  added  to  the  general  rules  for  inside 
wiring  requiring  that  conductors  must  be  so  spliced  or  joined  as  to 
be  both  mechanically  and  electrically  secure  without  solder;  after 
which  they  may  be  soldered  to  insure  preservation  and  covered  with 
an  insulation  equal  to  that  on  the  conductors. 

A  special  rule  for  inside  wiring  has  been  added,  specifying  thai 
when  from  the  nature  of  the  case  it  is  impossible  to  place  insulated 
wire  in  non-combustible  supports  of  glass  or  porcelain,  the  wires 
may  be  fished  on  the  loop  system  if  enclosed  throughout  in  approved 
continuous  flexible  tubing  or  conduit.  The  section  relating  to 
double  pole  safety  cut-outs  is  amended  so  as  to  require  only  the 
maximum  safe  carrying  capacity  to  be  stamped  on  them,  and  not 
also  the  carrying  cipacity  at  which  they  are  to  be  used.  A  new 
rule  has  been  added  prohibiting  the  use  of  series  incandescent  lamjis 
for  decorative  purposes  inside  of  buildings. 
»See  The  Electbicax.  World.  February  3.  1894. 
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,.'V  resolution  was  passed  requiring  each  inspector  to  make  tests 
within  his  territory  in  regard  to  the  subject  of  electrolysis  of  under- 
ground pipes  from  trolley  currents.  Another  resolution  was  passed 
calling  the  attention  of  the  various  underwriters'  organizations  and 
of  companies  maintaining  overhead  wires  to  the  necessity  for  the 
enforcement  of  the  rule  in  regard  to  the  testing  of  wiring  of  build- 
ings as  to  their  freedom  from  grounds  and  compliance  with  Rule  44 
in  regard  to  the  insulation  resistance  of  installations. 

The  question  of  transformers  was  considered  with  respect  to 
limiting  the  potential  of  the  primary  wires,  ami  the  advisability  of 
requiring  step-down  transformers  for  this  purpose;  the  matter  was 
referred  to  a  sub-committee  for  report. 

The  grounded  neutral  of  the  three-wire  system  is  the  subject  of 
another  resolution  in  which  it  is  declared  that  the  practice  of 
grounding  the  Edison  tube  system  is  a  constant  menace  to  the  prop- 
erties lighted  thereby,  and  the  practice  followed  by  some  Edison 
stations  of  blowing  out  or  burning  out  grounds  occurring  either  on 
the  positive  or  negative  sides  of  the  underground  system  is  pro- 
nounced extremely  dangerous,  and  evincing  a  wanton  disregard  for 
the  safety  of  property  interests. 

In  the  report  of  the  meeting  attention  is  called  to  the  rule 
adopted  at  Chicago  in  regard  to  high  and  low  potential  systems. 
This  specifies  that  any  circuit  attached  to  a  source  of  over  300  volts 
difference  of  potential  between  any  two  wires  shall  be  considered  as 
a  high  potential  circuit,  and  coming  under  that  class,  unless  an 
improved  transformer  device  is  used  which  cuts  the  potential 
difference  down  to  less  than  300  volts.  This  requires  that  the  sys- 
tems coming  under  the  above  description  should  be  installed  under 
the  rules  for  series  arc  systems,  and  it  applies  to  three  or  five-wire 
systems  with  a  greater  difference  of  potential  than  300  volts. 

The  rule  in  regard  to  the  carrying  capacity  of  wires  is  amended, 
and  the  following  two  tables  substituted  for  the  single  table  here- 
tofore given : 

Table  A  Table  B. 

Concealed  Work.  Open  Work. 

B.  &  S.  G.  Amperes.  Amperes. 

0000 218 312 


By  open  work  is  meant  a  construction  which  permits  of  all  parts 
of  the  surface  of  insulating  covering  of  wire  being  surrounded  by 
free  air.  The  carrying  capacity  of  16  and  18  wires  is  given,  but  no 
smaller  wire  than  14  is  to  be  used  except  in  interior  conduits  and 
in  fixture  work. 


The  Best  Metal  for  Field  flagnet  Frames. 


BY   ALTON    D.    ADAMS. 

Cast  iron,  cast  steel  and  wrought  iron  being  the  materials  at  our 
command  for  field  magnet  construction,  it  is  an  important  question 
to  the  engineer  and  manufacturer  which  will  produce  a  dynamo  of 
given  capacit)',  speed,  efficiency  and  working  qualities  at  the  least 
cost. 

I  am  not  aware  that  any  of  the  works  on  dynamo  construction  at- 
tempt a  definite  answer  to  this  question,  and  the  practice  of  builders 
is  by  no  means  uniform.  Economical  points  of  saturation  requiring 
about  the  same  magnetizing  force  per  unit  of  length  in  each  metal, 
are  for  cast  iron  a  little  under  40,000,  cast-steel  70,000  to  80,000. 
and  wrought  iron  about  90,000  lines  per  square  inch. 

The  cost  of  cast  steel  is  fully  equal  to  that  of  forgings  in  simple 
shapes,  and  as  it  lies  between  cast  and  wrought  iron  in  magnetic 
qualities,  the  cost  of  machines  made  with  it  will  be  between  those 
of  cast  and  wrought  iron.  A  comparison  will,  therefore,  be  made 
between  the  cost  of  the  latter  two. 

To  be  fairly  compared,  machines  of  different  materials  must  be 
equal  as  to  magnetic  flux  in  field  and  armature  cores,  ampere-turns 
on  armatures,  field  ampere-turns  required  in  air  gaps  and  as  nearly 
as  possible  in  magnet  frames,  watts  used  in  windings,  and  be  of  the 
same  capacities  and  speeds. 

Taking  wrought  iron  at  a  saturation  of  90,000  and   cast  at  40.000 


lines  per  square  inch,  the  .section  of  an  equivalent  cast  will  be  two 
and  one-quarter  times  that  of  wrought  frame,  and  as  the  length  of 
the  cast-iron  frame  must  be  a  little  greater  to  give  enough  winding 
length,  its  weight  will  be  about  two  an<l  one-half  times  the  wrought. 
A  saving  is  thus  at  once  made  in  favor  of  the  wrought  magnet,  as 
forgings  can  be  had  per  pound  for  much  less  than  two  ar.d  one-half 
times  the  cost  of  cast  iron. 

The  same  number  of  ampere  turns  and  watts  being  required  for 
the  coils  of  the  cast  as  the  wrought  iron  magnet,  and  the  weight  of 
wire  varying  as  the  square  of  its  length,  the  coils  for  the  cast-iron 
frame  will  be  much  heavier.  The  armature  core  may  have  the  same 
diameter  in  each  frame,  but  must  be  longer  in  the  cast  frame  so  as 
to  come  under  the  pole  pieces,  thus  materially  increasing  its  weight. 

As  for  the  same  resistance,  the  weight  of  armature  winding  in- 
creases as  the  square  of  its  length,  considerable  more  wire  is  re- 
quired for  the  armature  core  of  the  cast-iron  machine.  In  addition, 
the  purely  mechanical  parts,  shaft  and  base  must  be  larger  and 
more  costly  in  the  cast-iron  machine  because  of  the  greater  weights 
they  have  to  carry. 

To  illustrate  the  difference  in  cost  of  construction,  the  following 
data    of    two    machines  is  piesented,  each  having  capacity  of  25  kw 


.t 

1 

i 

1 

X 

- — "■"■* 

i 

«--     u-.-> 

]  f 

\A 

ii^v 

i 

-\ an---' 

'     1 

;    1 

t-«— > 

_]_ 

*  A  paper  read  before  the  American  Institute  of  Electrical  Engii 
JO.  I89S. 


, January 


Field  Magnet  Frames. 

of  1,275  revolutions  per  minute,  the  same  winding  losses,  the  same 
ampere  turns  on  armatures  and  field  ampere  turns  in  air  gaps  equal 
to  about  twice  the  armature  ampere  turns  active  at  the  pole  corners. 

The  air  gaps  and  armature  cores  of  each  machine  are  crossed  by 
4,320,000  webers,  and  allowing  a  leakage  of  5  per  cent,  the  field 
core  must  furnish  5,760,000  webers. 

A  wrought-iron  field  to  carry  5,760,000  webers,  at  90,000  per  inch 
saturation,  requires  a  section  of  64  square  inches,  which  is  provided 
by  a  core  of  8  inches  square  and  a  cast-iron  field  at  40.000  lines  per 
square  inch  requires  a  section  of  144  square  inches  provided  bj-  a 
core  12  inches  square. 

Allowing  sufficient  length  for  magnet  windings  the  same  air  gap 
resistance  and  an  armature  core  of  11  inches  diameter  for  each  of 
these  frames,  their  dimensions  will  correspond  to  the  following 
drawings: 

The  weights  of  these  frames  are 

Wroug-lu-iron  frame 1,020  lbs. 

Cast-iron  frame 3,730    " 

For  work  as  shunt  motors  the  wrought-iron  machine  requires 
11,000  ampere  turns  in  the  air  gaps  and  2,000  in  iron,  the  cast 
machine  11,000  ampere  turns  in  air  gaps  and  3,800  in  iron. 

With  440  watts  expended  in  field  coils  of  each  machine,  an  average 
length  per  turn  of  38  inches  in  the  coils  for  wrought  iron  and  54 
inches  in  the  coils  for  cast  iron,  the  weights  of  these  coils  are 

Wnmghl-iron  machine 133  lbs.  copper. 

Cast-iron  machine 340    " 

The  drum  armature  for  the  wrought  frame   is  11    inches  diameter 
and  8  inches  long,  that  for  the  cast  frame  11  inches  diameter  and  12 
inches  long,  without  allowance  for  shaft  hole. 
The  weights  for  armatures  are 

Wrought-iron  marhine 211  lbs.  discs. 

Cast-iron  machine 316   "  *• 

With  a  loss  at  full  load  of  490  watts  in  the  armature  winding  for 
wrought-iron  machine,  and  464  watts  in  the  armature  winding  for 
cast-iron  machine,  these  windings  require  in 

Wrought-iron  machine 49  lbs.  copper. 

Cast-iron  machine 71    *'         " 

The  above  indicates  plainlj'  the  great  saving  of  wrought  oVer  cast 
iron  in  dynamo  construction. 

From  the  users'  standpoint  the  wrought-iron  machine  seems  pref- 
erable on  account  of  its  lesser  weight  and  bulk,  this  difference  being 
especially  marked  in  machines  for  direct  connection  to  engines,  and 
other  purposes  where  slow  speed  is  necessary. 
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The  Frankfort-on-the-Main  Municipal   Light  and  l»ower  Plant. 


IIV  G.    J.    MEl.MS. 

RANKI-ORT-  ON  -  TUP,- 
MAIN  is  a  very  old  city.  It 
was  a  Roman  military  sta- 
tion, an  important  cit)  dur- 
ing tlie  middle  ages,  and 
has  become  in  modern 
times  one  of  the  rich  com- 
mercial cities  of  continen- 
tal Europe,  and  at  present 
is  one  of  the  money  centres 
of  Germany.  Thanks  to 
the  excellent  municipal 
government,  Frankfort  has 
also  become  in  the  course 
of  time  one  of  the  hand- 
somest cities  in  Germany. 
Its  wide  and  well  paved 
streets,  its  water  and 
sewerage  .systems,  its  modern  public  buildings,  parks,  the  famous 
I'alnien-garten,  the  monumental  Grand  Opera  House,  the  Central 
Railway  station,  all  tend  to  give  this  city  a  metropolitan  air. 
But  with  all  its  modern  improvements  Frankfort  was  up  to  recent 
dale  without  a  public  central  lighting  station. 

In  1889  the  city  appointed  Prof.  Galileo  Ferraris,  Dr.  Kittler, 
Director  Uppenborn,  Dr.  H.  F.  Weber  and  Councillor  W.  H. 
Lindley  (engineer  of  the  city)  to  constitute  a  commission  to  give  an 
expert  opinion  on  the  relative  advantages  and  disadvantages  of 
direct  and  alternating  current  systems,  the  commercial  value 
thereof,  the  dangers  of  high  tension  currents,  etc.,  etc.,  and,  in 
general,  the  practical  application  of  electricity  to  the  arts,  all  with 
special  reference  to  the  introduction  of  electric  light  and  power  on 
a  large  scale  for  the  city  of  Frankfort. 

This  commission  did  not,  however,  arrive  at  results  to  warrant 
the  city  acting,  and  it  was    not  until  after    the  Frankfort  Electrical 


I'lxposition  in  1891  that  a  second  commission  was  appointed,  con- 
sisting of  Councillor  W.  H.  Lindley  and  Oscar  von  Miller,  to  work 
out  plans  for  the  erection  of  a  central  station  of  suflGcient  size  and 
capacity  to  satisfy  the  wants  of  the  city  for  years  to  come. 

In  two  voluminous  reports,  this  commission  advised  the  city  to 
adopt  the  high  tension  alternating  current  system ;  after  long  pre- 
liminaries, and  after  the  usual  struggle  between  the  rival  manufact- 
uring companies,  the  city  gave  the  contract  for  the  construction  of 
the  entire  plant  to  the  well-known  6rni  of  lirown,  Boveri  &  Com 
pany,  of  Baden,  Switzerland,  whose  senior  member  and  general 
constructing  engineer  is  Mr.  C.  E.  L.  Brown,  the  designer  of  the 
generators  used  for  the  Frankfort- Lauffen  experiment.  Under  the 
contract  this  firm,  besides  constructing  the  plant,  must  also  operate 
the  same  for  a  number  of  years,  the  profits  to  be  divided  by  the 
city  and  firm,  share  and  .share  alike.  This  arrangement  is  due  to 
the  fact  that  the  city  considers  a  purely  business  administration  less 
expensive. 

That  the  city  decided  to  build  a  central  station  of  the  magnitude 
and  in  so  thorough  a  manner  is  pre-eminently  due  to  the  unwearied 
efforts  and  efficient  work  of  W.  H.  Lindley,  an  engineer  of  repute 
and  prominence. 

The  station  when  completed  will  have  a  capacity  of  10,000  hp, 
one-fourth  of  which  is  at  piesent  in  operation.  The  station,  the 
underground  cable  system,  the  transformer  stations,  in  fact  the 
complete  installation  at  present  in  operation,  will  cost  $535,000 
including  real  estate. 

Work  was  begun  on  the  27th  of  March,  1894,  and  on  the  16th  of 
October  of  the  same  year  current  was  sent  through  the  cable 
system,  and  with  the  exception  of  a  few  hours,  regular  service  has 
been  given  ever  since. 

The  Generating  Statioyi.—'Xhft  power  house  is  situated  at  the 
west  end  of  the  city,  500  feet  from  the  river  Main,  from  which 
water  for  condensing  purposes  is  drawn;  this  position  also  offers  an 
advantage,  as  the  fuel  can  thereby  be  supplied  either  by  water  or 
railway.  The  station  covers  a  space  of  23,475  square  feet;  the 
grounds,  however,  are  large  enough  to  allow  the  present  works  to 
be  quadrupled. 
The    building  is  an    imposing  fireproof    brick   structure,  trimmed 
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wilb  red  sandstone,  with  a  frontage  of  210  feet  and  a  depth  of  210 
feet.  The  main  entrance,  or  front  projection  of  the  building, 
contains  offices,  tcslin^  rooms,  and  cable  switchboard  and  distribut- 
ing room.  The  main  building  or  machinery  hall  is  a  large,  well- 
lighted  hall  with  iron  truss  roof;  it  is  75.\125  feet,  and  serves  as 
dynamo  and  engine  rwom.  The  boiler  and  coal  storage  rooms  are 
directly  adjacent  to  the  main  building,  and  project  in  the  form  of 
two  wings  on  either  side.  The  condensers  and  all  the  supply  and 
exhau.st  pipes  are  in  the  basement  conveniently  located  for  inspec- 
tion. 

The  Steam  Generating  Plant.— T\ic  boiler  room,  which  is  217 
feet  by  59  feet,  is  at  present  equipped  with  eight  Cornwall - 
Fox  boilers  with  corrugated  fiie  flues  and  cross  Galloway  tubes,  of 
the  following  dimensions: 

Heatinir  surface OiS  sq.  ft.         Steam  drum,  length *  f«t 

I.eiiEth  J88feet         Diameter iir.^^ 

DiaiVieter,  outside 8.2  feet         Total  weight s3,=60  lbs. 

The    boilers    work    twider    120    pounds    pressure,  and    are  walled 


ill,  in  groups  of  two,  and  accessible  from  all  sides.  The  furnaces 
are  stoked  by  hand,  and  have  inclined  grate  bars.  The  corrugated 
furnace  empties  into  a  combination  chamber.  The  heated  gases  then 
pass  underneath  the  boiler,  turn  up  at  the  forward  end,  then  pass 
along  the  upper  outer  shell  into  the  smoke  flue,  directly  at  the  rear 
of  the  boilers.  The  combination  chamber  is  an  excellent  preventer 
of  smoke,  as  it  becomes  hot,  and  the  gases  emptying  into  it  ignite 
and  thus  in  a  great  measure  prevent  smoke. 

According  to  contract  each  boiler  is  to  evaporate  3,300  lbs.  of 
water  per  hour,  under  a  steam  pressure  of  120  lbs. ,  the  feed  water  tem- 
perature being  30°  Celsius;  under  forced  fires  the  boilers  will  gen- 
erate up  to  5.6  lbs.  of  dry  steam  per  square  foot  of  heating  sur- 
face, and  under  all  conditions  not  more  than  1  per  cent,  of  water 
may  be  contained  in  the  steam. 

The  main  smoke  flue,  which  is  subdivided  into  sections  by  means-, 
of  iron  doors,  runs  along  underneath  antl  in  the  rear  of  the  boilers, 
and^empties  directly  into  the  chimney  at  the  east  end  of    the  build- 
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ing.  This  chimney  has  a  height  of  165  feet  and  a  diainetcr  of 
10  feet. 

As  soon  as  found  necessary  a  second  chimney  of  the  same  dimen- 
sions will  be  built  at  the  west  end  of  the  building.  In  front  and 
below  the  Ijoilers  the  ash  pit  is  located,  which  receives  the  waste 
ashes  and  cinders  in  iron  wagons. 

The  coal  storage  room  has  a  capacity  of  1,500  tons;  it  is  traversed  its 
entire  length  by  an  elevated  track  used  to  transport  and  evenly  dis- 
tribute the  coal.  An  electric  elevator  at  the  west  end  serves  as  a  coal 
hoist.      Two  doiil)le  .-lotiuf;  feeil  pmnii'i  of  innilern  construction,  eatli 


piping  system  of  this  Ntation  is  as  perfect  as  modern  engineeriug  can 
make  it,  no  pains,  experience  or  money  having  been  spared  to 
arrive  at  the  best  results. 

The  En£:iiii-s. —Three  Kuhn  tandem  coupled  engines,  each  of  750 
hp  capacity,  are  at  present  in  operation.  These  engines  are 
mounted  on  massive  foundations,  and  have  the  following  general 
dimensions:  Diameter  of  low  pressure  cylinder,  37.8  in.  ;  diameter 
of  high  pressure  cylinder.  24.4  in.;  stroke.  4  feet;  weight  of  &y 
wheel,  53,000  lbs.  ;  number  of  revolutions  per  minute,  85. 

The  bed  plate  is  cast  in  one  piece,  with  tlit-  low  and  high  joessure 
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with  a  capacity  of  5,285  gallons  per  hour,  are  located  in  a  separate 
room,  situated  in  the  centre  of  the  boiler  room.  A  Kennedy  water 
meter  is  connected  to  the  feed  pipes  in  such  a  manner  that  Ihey  can 
be  cut  in  or  out  of  service.  Two  warm  water  feed  tanks  of  a  capacity 
of  5,285  gallons  are  placed  adjacent  to  the  pump  room,  above  and 
at  the  end  ol  the  boilers.  The  water  in  these  tanks  is  heated  by  the 
exhaust  steam  from  the  pump.  All  feed  water  pipes  are  so  arranged 
that  any  section  can  be  cut  in  or  out  of  service  without  interfering 
with  the  rest  of  the  system. 

Two    steam  receivers  of  24.75  inches  diameter    are  situated  in  the 
basement  of    the  machinery  hall     between    llic    engines  nivl   boilers 


Uppek  Hai,f  of  AkmaTuke  Fkame. 

and  are  joined  in  the  middle  by  a  copper  expansion  pipe.  The 
pipes  from  the  boilers  to  the  receivers,  and  from  the  receivers  to 
the  engines,  are  patent  welded  tubes;  all  curves  or  elbows  leading 
directly  to  the  engines  are  made  of  copper. 

The  steam  receivers  as  well  as  the  various  leads  can  be  cut  out  of 
service  by  properly  located  valves.  The  tubes  for  the  injection 
water  lead  directly  from  the  suction  wells,  situated  in  the  front  of 
the  building.  These  wel's  are  two  metres  in  diameter  and  are  three 
metres  deeper  than  the  lowest  known  level  of  the  river  Main;  they 
are  connected  with  the  river  by  a  two-metre  tunnel.  The  exhaust 
and  condensation  water  is  led  from  each  engine  directly  and  inde- 
pendently into  a  receiver  shalt,  from  which  it  flows  into  the  river. 

Without   going  into  further    details  it  will  sufiSce  to  say  that    the 


cylinders  coupled  in  tandem.  The  valve  gear  is  of  the  well-known 
Kuchenbecker  type;  all  valve  mechanism  is  on  one  side  of  the 
engine,  which  is  also  Sited  out  with  automatic  lubricating,  speed 
indicators,  etc.  The  steam  passes  from  the  high  pressure  cylinders 
into  the  receiver,  placed  horizontally  between  the  two  cylinders  and 
at  a  lower  level. 

From  the  low  pressure  cylinders    the  steam  is  exhausted    into  the 


Altkknati.ng    Cl'kre.nt   Motor. 

condensers  connected  with  a  vertical  air  pump  driven  off  the  main 
shaft,  and  the  condensed  steam  and  water  of  condensation  are  dis- 
charged by  the  air  pump  into  the  subway  described  above.  The 
engines  can  be  operated  condensing  or  non-condensing,  and  under 
the  contract  are  not  to  use  more  than  15  lbs.  of  dry  steam  per  horse- 
power-hour, excluding  the  condensed  water  in  the  steam  pipes, 
under  a  maximum  load  of  750  effective  hp. 

T/ie  Generators. — The  alternators,  which  were  furnished  by  the 
firm  of  Brown,  Boveri  &  Company,  are  built  directly  on  and  about 
the  fly-wheel  of  the  steam  engine.  The  field  magnets  rotate,  while 
the  armature  is  the  fixed  part  of  the  machine.  There  are  64  poles, 
and,  consequently,  at  the  normal  speed  of  85  revolutions  2,720  com- 
plete alternations  per  minute. 
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The  magnets  are  round,  but  with  rectangular  forged  pole-pieces, 
and  provided  with  cylindrical,  high-edged  .spools,  on  which  are 
mounted  the  exciting  coils.  The  electromagnets  are  built  according 
to  one  pattern,  and  are,  consequently,  interchangeable;  by  loosen- 
ing a  single  screw  it  is  possible  to  remove  and  change  any  magnet 
with  its  coils.  The  exciting  current  is  led  to  the  field  magnets  by 
two  collecting  rings,  which  are  each  provided  with  two  sets  of 
brushes. 

The  armature,  which  encircles  the  field  magnets,  is  carried  bv 
two  cast-iron  wheel-shaped  frames,  which  rest  on  cast,  cylindrical 
bearings  in  pillow-blocks  concentric  with  the  shaft.  The  armature 
is  made  in  16  similar  segments,  which  are  interchangeable,  and  are 
built  up  of  laminated  iron  sheets;  every  part  of  it  is  easily  accessible 
for  inspection.  Each  segment  contains  four  coils,  so  that  there  are 
64  in  all,  and  these  have  a  simple  winding  of  copper  strips,  of  only 
a  few  turns,  which  ire  completely  imbedded  in  paper  insulation. 

These    alternators  work  almost    noiselesslj-,  and  with    hardly  any 


there  the  ammeters,  voltmeteis,  indicators,  etc.,  for  four  machines 
are  set  up.  In  the  centre  of  this  panel  there  is  also  a  static  volt- 
meter, with  which  the  potential  in  the  secondary  network  near  the 
feeding  points  can  be  measured;  the  pings  for  making  connections 
with  these  pressure  wires  are  arranged  in  the  form  of  a  horseshoe 
about  the  instrument.  Furthermore,  this  middle  panel  also  contains 
the  large  station  ammeter,  of  a  capacity  of  1,500  amperes,  and  the 
station  voltmeter,  which  gives  the  average  potential  of  the  system. 

Each  machine  has  its  special  ammeter  and  phase  indicator,  while 
for  every  two  machines  there  is  one  voltmeter  with  a  switch.  No 
measuring  instruments  are  provided  for  the  exciting  dynamos;  the 
regulating  resistances  for  these  machines  are  placed  behind  the 
switchboard,  and  can  be  easily  reached.  Each  dynamo  can  be  regu- 
lated separately,  or,  by  coupling  the  resistances,  all  at  once.  All 
the  connections  are  conveniently  accessible  from  the  large  space 
behind  the  switchboard. 

The  cables  run  from  the   machines  on  insulators    through  the  cel- 
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rise  iu  lemperalure;  ihey  are  easily  an>l  safely  coiiplc.l  in  parallel, 
with  no  fluctuation  of  the  voltage  in  the  conducting  system,  this 
operation  being  performed  without  any  auxiliary  resistance. 

The  exciting  machines  are  six-pole  dynamos  mounted  directly 
on  the  main  shaft,  their  armature  having  a  series  drum  winding, 
and  are  so  constructed  that  single  wires  can  be  easilv  changed. 

Wr.  Brown  guaranteed  the  following  coniiiieicial  erfirieiicies  for 
the  alternators  at  different  loads,  including  ihe  excitation  of  the 
magnets: 


im  Engine  Load. 
750  efT.  hp 


Guaraiileert  ESciei 

of  AllernalOTS. 

Al  leosl  "MS  per  c( 


The  whole  plant  is  arranged  for  a  maximum  working  potential  of 
3,000  volts  in  the  primary  wires. 

The  switchboard  is  mounted  over  the  entrance  of  the  dynamo 
room;  in  front  of  it  runs  a  gallery  from  which  the  whole  interior  of 
the  house  can  be  overlooked.  The  wooden  framework,  built  -n  most 
approved  style,  is  divided  into  three  panels,  which  are  covered  with 
white  marble  plates  and  have  room  for  the  connections  of  12 
machines. 

For  the  present    installation  only  the    middle  panel    is  used,  and 


lar  and  then  rise,  behind  a  wooden  casing,  directly  to  the  sw.ic  '- 
board.  Main  conductors,  as  w^Il  as  reserve  conductors,  run  from 
the  dvnamo  switchboard  to  a  second  one — the  feeder  switchboard  — 
which  is  situated  in  the  large  space  behind  the  main  switchboard, 
?nd  from  which  current  is  distributed  to  the  city.  On  this  switch 
board  are  mounted  the  ammeters  and  switches  for  the  main  feeders 
leading  to  the  city.  The  board  is  arranged  for  the  complete  instal- 
lation proposed,  consisting  of  12  feeders,  but  at  present  there  are  in 
place  only  the  ammeters  for  the  six  main  feeder  cables  which  have 
so  far  been  laid,  though  the  binding  posts  and  levers  for  the  safely 
fuses  and  switches  of  the  complete  cable  system  are  already  set  up 
The  distribution  in  the  city  is  effected  by  means  of  transformers 
connected  in  parallel,  and  a  secondary  conducting  network.  Care- 
fully made  calculations  showed  that  this  svsteru  would  entail  by  far 
the  least  initial  cost,  even  though  the  engines  and  dynamos  must 
have  a  greater  capacity  than  those  in  a  central  station  with  accumu- 
lators; similarh-,  calculations  gave  an  earning  capacitj'  of  III4  to  12 
per  cent,  for  the  whole  plant,  the  highest  return  on  the  capital  in- 
vested compared  with  other  systems. 

The  primary  potential  of  3,000  volts  was  chosen  in  the  belief  that 
in  the  present  state  of  engineering  it  is  entirely  possible  to  keep 
underground  cables  with  this  potential  in  steady  operation,  and, 
moreover,  with  the  safety  which  is  essential  for  such  a  system,  and 
that  with  this  tension  the  losses  in  the  main  conductors  could  be 
extraordinarily  diminished  without  employing  too  great  sections  of 
copper.  At  full  load,  the  losses  in  the  feeders  amount  to  4  per 
cent.,  in  the  primary  distributing  network  1  per  cent.,  and  in  the 
secondary  network  1.5  per  cent. 

A    secondary  distributing    network  was    decided  on,  because    the 
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size  of  the  transformers  could  tlius  be  better  suited  to  Ibe  consump- 
tion of  current,  as  in  this  case  a  transformer  must  supply  a  consid- 
erable number  of  consumers.  As,  furtliermore,  the  transformers  can 
be  decidedly  larger,  another  advantage  of  this  arran)^enient  is  a 
surer  and  more  economical  operation  than  with  small  individual 
transformers  for  every  user,  which  latter  plan  would  also  have  the 
disadvantage  of  carrying  the  high-tension  currents  directly  into 
private  dwellings.  Moreover,  with  large  transformers  feeding  a  sec- 
ondary network,  individual  consumers  are  more  independent  of 
disturbances  in  the  transformers,  as  in  sucl  cases  all  points  of  con- 
sumption are  ea>ily  kept  in  operation. 

It  lias,  indeed,  been  asserted  that  when  a  transformer  becomes 
overloaded  and  has  its  safety  fuse  blown,  the  neighboring  trans- 
formers will  likewise  become  overloaded  and  blow  their  fuses,  so 
that  by  this  means  a  large  part  of  the  network  will  rut  itself  out. 
But  this  overloading  can  go  on  only  until  the  limiting  capacity  ol 
the  safety  fuse  of  the  secondary  cable  running  to  the  lamps  belong- 
ing to  the  troublesome  transformer  has  been  reached;  then  the 
cable  fuse  will  blow,  the  comparati\ely  small  overloaded  region  will 
be  cut  out,  and  the  remaining  part  of  Mie  network  remains  intact. 
As    a    matter  of    fact,  a    case  which    confirms    this    latter  view  has 


CoNnrcTORS  Instai.lki)  in   Tkench. 

occurred,  in  which  the  overloading  of  the  transformer  was  brought 
about  by  the  fact  that  light  was  furnished  free  of  cost,  and  shortly 
before  Christmas  the  owners  of  shops  not  onlj-  burned  all  their 
lamps  simultaneously,  but  even  had  a  large  number  iustalled  tem- 
porarily. 

From  the  central  station  there  run  six  main  feeders  (as  already 
mentioned)  to  as  many  feeding  points  in  the  city,  which,  as  far  as 
possible,  are  fixed  at  centres  of  consumption.  These  points,  in  the 
cable  diagram,  are  designated  by  double  rings,  and  numbered  from 
I.  to  VI.  At  No.  II  it  was  necessary,  on  account  of  the  great  num- 
ber  of  connecting  cables,  to  duplicate  the  feeding  point,  as  can  be 
seen  on  the  diagram,  in  such  a  manner  that  a  piimary  conductor  of 
590,000  cir.  mils  (210  mm'-)  seclion  had  to  be  drawn  to  the  oppo- 
site side  of    the  street.      From    these  main  teeding    points  the    high 
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tension  network  branches  to  the  transformer  stations,  which  are 
designated  by  simple  points.  This  network  is  so  arranged  that  every 
two  feeding  points  are  joined  together  by  high  tension  conductors, 
to  which  the  transformers  are  connected  in  parallel.  The  individual 
parts  of    the  high    tension  conductors   have    no  further   connection 


among  themselves,  an  arrangement  which  makes  it  possible  to 
quickly  find  any  fault  occurring  in  the  network.  Another  advantage 
of  the  conductors  running  from  feeding  point  to  feeding  point]  is 
that  every  transformer  can  obtain  primary  current  from  two  sides, 
and  if  disturbances  should  occur  at  any  place  in  the  high  tension 
network,  the  transfonners  will  btill  be  kept  in  full  operation  and 
only  the  defective  piece    need  be  cut  out.     A  great  souice  of    safety 
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against  the  occurrence  of  faults  lies  also  in  the  fact  that  connection 
boxes  in  the  primary  network  are  almost  entirely  avoided.  The 
different  transformers  are  furthermore  connected  together  by  the 
secondary  network,  from  which  the  current  at  120  volts  is  led  into 
the  houses. 

The  cables  are  laid  throughout  under  the  sidewalks  in  order  to 
keep  the  roadway  open  for  traffic  while  excavating,  .■^t  street  cross- 
ings the  cables  are  drawn  through  iron  pipes.  They  are  besides 
imbedded  in  clean  sand,  and  in  order  to  preserve  them  from  injury 
while  the  ground  is  being  dug  up,  they  are  covered,  the  main 
feeders  with  wrought  iron  plates  specially  treated  to  preserve  them 
from  rust,  and  the  cables  of  the  secondary  and  primary  conducting 
network  with  bricks.  High  and  low  tension  cables  lie  in  the  same 
trench,  which  has  two  steps,  as  shown  above.  The  secondary 
cable  lies  in  the  upper  step,  two  feet  (6C  cm)  below  the  level  of 
the  sidewalk  surface,  the  primary  cable  four  inches  (10  cm) 
deeper,  and  to  one  side.  The  distance  of  the  secondary  cable  from 
the  foundation  walls  of  the  houses  is  also  two  feet  (60  cm);  so 
that  the  branch  cables  to  the  houses  are  very  short,  while  there  is 
yet  sufficient  room  to  set  the  branch  connection  boxes  comfortably. 
The  cables  connecting  with  the  houses  terminate  in  a  bos.  in  which 
at  the  end  of  the  cable  is  imbedded  in  an  asphalt  insulation,  and 
in  whose  upper  part  are  the  house  safety  fuses.  The  box  is  also  a 
switch,  for  when  it  is  opened  the  house  wiring  is  cut  off  from  the 
street  network. 

All  the  cables  were  furnished  by  Felten  &  Guilleaume,  of  Mul- 
heim,  on  the  Rhine,  and  were  entirely  laid  within  four  and  a  half 
months.  The  total  length  of  the  conductors  amounts  to  46|2  miles 
(75  klm)  of  concentric  cable,  and  four  miles  (6.5  klm)  of  many 
stranded  pressure  cables.     For  the  high  tension  of  3,000  volts,  con- 
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centric  lead  cables  with  iron  ribbon  armor  and  with  sections  of  from 
50.000  to  420,000  cir.  mils  (2S  to  210  mm')  are  used;  these  reach 
a  total  length  of  ?4  miles  (37  klm).  The  thickness  of  the  insu- 
lating layer  between  the  inner  and  outei  conductors  is  3  16  inch 
(S  mm);  the  outer  conductor  is  surrounded  with  an  equally  thick 
layer  of  insulation  and  the  whole  is  covered  with  a  double  wrapping 
of  Jead  and  double  iron  ribbon  armor,  which  is  provided  wilh  a 
coaling  of  asphalt  compound.  The  low  tension  cables  have  the 
same  coD.strnction,  with  the  difference  that  the  insulating  layers 
have  a  thickness  of  only  S  inch  (3^2  to  four  mm).  The  sections  of 
the  low  tension  cables  are  140,000  and  200,000  cir.  mils  (70  to  100 
nioi'),  but  for  some  individual  consumers  who  are  directly  connected 
to  transformer  stations,  the  sections  run  up  to  670,000  cir.  mils  (340 
mm').  The  length  of  the  secondary  network  which  is  already  laid 
amounts  to  23J>  miles  (38  klm).  The  insulation  resistance  of  the 
whole  cable  network,  including  all  connecting  parts,  amounted,  on 
the  day  of  its  acceptance,  to  more  than  6.2  megohms  per  mile,  at 
32°  F. 

The  transformer  stations,  contrary  to  the  usual  practice,  are 
placed  in  specially  arranged  pits  situated  below  the  level  of  the 
streets.  These  pits  are  9  feet  (2.85  m)  deep,  6  feet  (1.8  m)  long 
and  4  feet  8  inches  (1.4  m)  wide.  They  are  covered  with  an  iron 
plate,  and    have    a    manhole  closed  water  tight.      The    Iransformei.': 
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keep  the  pits  dry  during  sudden  vaiiations  of  weather.  These 
questions  were  happily  solved  by  the  setting  up  of  a  ventilation 
which  was  kept  going  by  the  heat  generated  by  the  transformer. 
In  order  to  provide  a  path  for  the  circulation,  an  iron  box  was 
placed  at  the  top  of  the  pit,  and  divided  into  two  air  tight  parts, 
which  contain,  respectively,  the  entrance  and  the  exit  of  the  circu 
lating  air.  The  wooden  floor  over  the  transformer  does  not  quite 
touch  the  wall  on  one  side,  and  here  a  tongue-shaped  piece  sticks 
down  as  far  as  4  inches  from  the  bottom  of  the  pit.  On  the  oppo- 
site side  there  is  an  earthen  pipe,  built  into  the  wail,  which  has  an 
opening  close  under  the  floor,  and  leads  to  one  division  of  the  cast- 
iron  ventilation  box.  The  cold  air  now  enters  through  the  corre- 
sponding division  of  the  ventilation  box  into  the  pit  and  circulates 
behind  the  wooden  floor  under  the  tongue  shaped  piece,  over  the 
transformers  and  to  the  ventilating  pipe    and  out  through  the  other 
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are  placed  in  the  lower  part  of  the  pit,  and  are  covered  by  a  wooden 
floor. 

The  cables  in  the  pits  are  arranged  systematically,  the  secondary 
cable  being  always  led  into  the  bus  bar  on  the  house  side,  the  primary 
cable  to  that  on  the  street  side.  Furthermore,  the  outer  and  inner 
conductors  in  all  the  shafts  are  separated  by  having  the  safety  fuses 
of  the  two  on  opposite  sides,  so  that  those  of  the  inner  conductor 
are  always  on  the  right,  when  one  stands  in  the  pit  with  his  back 
to  the  secondary  cables.  This  is  done  principally  on  account  of  the 
primary  cable,  in  order  to  avoid  mistakes  in  connecting  it,  which 
would  cause  a  very  high  tension  in  the  inner  conductor,  amounting 
perhaps  to  many  times  the  normal  operating  potential. 

The  equipment  of  the  pits  can  be  seen  from  the  illustrations.  The 
cables  run  to  a  terminal  box  screwed  fast  to  iron  bars,  from  which 
the  two  poles  are  led  out  to  the  sides.  On  both  sides  are  mounted 
round  copper  rods  of  1  1-5  inches  (30  mm)  diameter,  fastened  to  the 
insulators,  which  serve  as  bus  bars,  and  to  which  the  cable  is 
attached  with  safety  fuses  which  also  act  as  cut-outs.  The  lead 
strips  of  the  primary  safety  fuses  are  placed  in  porcelain  troughs, 
which  are  filled  with  dry  sand,  etc.,  so  that  when  the  fuses  are 
burned  the  molten  lead  will  be  prevented  from  flying  about.  The 
secondary  fuses  are  mounted  on  ordinary  porcelain  plates. 

Placing  the  transformers  underground  was  the  subject  of  consider- 
able study;  it  was  necessary  particularly  to  consider  whether  the 
heating  in  the  pits  would  not  be  so  great  as  to  endanger  the  insula- 
tion of  the  high  tension  cable,  and  whether  it  would    be  possible  to 


division  of  the  box.  It  has  been  determined  by  measurements  that 
the  temperature  in  a  pit,  with  the  transformer  at  full  load,  does  not 
rise  over  38°  F,  with  an  outside  temperature  of  41°  F. 

The  Frankfort  central  station  begin'",  operations  on  a  much  largtr 
scale  than  is  recorded  of  the  stations  of  other  cities.  The  part  fin- 
ished is  announced  to  be  able  to  take  care  of  35,000  incandescent 
lamps,  or  their  equivalent,  and  there  are  now  about  20,000  incan- 
descent lamps,  50  arc  lamps  and  13  motors  connected.  The  motors 
will  in  a  few  daj-s  be  increased  to  30,  and  altogether  application 
for  31,  aggregating  180  hp,  has  been  made.  They  will  be  dis- 
tributed among  the  following  various  occupations  and  places:  print- 
ing establishments,  bakery,  ice  manufactory,  furniture  factory, 
accumulator  factory,  copper  smithy,  machine  shop,  drug  factory, 
mill  building  establishment,  tannery  and  butcher  shop. 

The  time  of  operation  has  been  too  short  to  render  a  final  decision 
on  the  results  which  are  expected,  but  in  the  meantime  it  is  certain 
that  the  plant  in  all  its  parts  answets  every  requirement  with  small 
cost  of  operation,  and  the  choice  of  the  sj'stem  will,  it  is  believed, 
be  justified  by  the  outcome. 

The  Way  They  Do  Things  in  Switzerland. 

According  to  the  London  Electrical  Engineer  the  Swiss  Council 
have  agreed  to  grant  the  franchise  for  the  electric  railway  running 
to  the  top  of  the  Jungfrau,  "on  condition  that  the  company  contri- 
butes $20,000  to  the  construction  of  the  observatory  as  well  as 
monthly  subscriptions  to  certain  scientific  societies." 
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Convention  of  the  Northwestern  Electrical  Association. 

The  third  annual  convention  of  the  Northwestern  Hlectricnl  Asso- 
ciation was  held  at  Milwaukee  on  Wednesday  and  Thursday,  January 
16  and  17,  and  the  success  of  the  last  meeting  was  repeated  both  in 
Ihe  attendance  and  interest  manifested  in  the  proceedings.  As  at 
previous  meetings,  the  discussions  were  well  sustained  and  lively  in 
their  character.  The  more  purely  commercial  feature  of  the  conven- 
tion was  rendered  prominent  by  a  large  contingent  of  representatives 
of  supply  and  manufacturing  houses,  some  of  whom  made  consider- 
able displays  of  wares  in  the  parlors  of  headquarters. 

The  meeting  was  called  to  order  by  President  C.  C.  Paige,  of 
Oshkosh,  at  11.20  A.  M.  of  Wednesday  morning.  Mr.  Paige,  in  his 
presidental  address,  dwelt  upon  the  magnitude  aud  importance  of  the 
electrical  industries  in  the  I'nited  States,  stating  that  there  are 
now  over  two  hundied  millions  of  dollars  invested  in  electric  light 
aud  power  plants.  He  referred  to  the  advocates  of  municipal 
ownership  as  engaged  in  "an  unholy,  infamous,  communistic  warfare 
ou  these  and  kindred  enterprises,"  which  is  not  only  antagonistic 
to  the  true  principles  of  our  institutions  but  to  government  itself 
and  to  fair-minded  business  equity.  He  predicted  that  if  such  prin- 
ciples should  get  a  foothold  in  this  country  they  would  gain  conlrol 
of  legislation  and  management  of  public  affairs  to  such  an  extent  as 
to  embarrass  if  not  whollv  destroy  these  great  interests,  and  he 
called  upon  investors  for  a  united  aud  vigorously  pursued  effort  to 
head  off  the  advocacy  in  this  country  of  what  is  denominated  as 
conmiunistic  Kuropean  ideas  of  government.  Reference  was  made 
to  the  advocacy  of  municipal  ownership  by  some  manufacturers  of 
electrical  apparatus,  who  having  induced  private  capital  to  invest 
uext  turn  their  energies  to  excise  and  encourage  competition, 
either  through  municipal  or  so-called  citizens'  plants.  The  president 
expressed  his  pleasure  at  seeing  such  a  large  number  present  at  the 
meeting  and  felt  assured  in  saying  that  the  association  now  has  a 
strength  that  can  be  useful  and  be  beneficial  to  all.  Mr.  F.  Copeland, 
of  Lacrosse,  complimented  the  president,  saying  that  in  it  there  is  a 
great  deal  of  food  for  reflection,  the  remarks  being  to  the  point  and 
should  be  well  considered  by  the  members.  The  meeting  then  ad- 
journed until  2  P.  M. 

The  afternoon  session  was  opened  by  Mr.  Pliny  Norcross,  who  read 
a  paper  on  "Hints  upon  Daily  Work  About  a  Dynamo  Plant.  " 

Mr.  Norcross  said  that  the  creation  of  electricity  b}' a  dynamo  was 
just  as  great  a  mystery  to  him  now  as  it  was  in  1885  when  his  plant 
was  first  started ;  he  had  made  some  desultory  efforts  to  learn  some- 
thing about  electricity  by  reading  books,  but  they  contain  so  many 
strange  words  and  symbols  that  he  got  tired  and  sleepy,  and  had 
long  ago  given  up  trying  to  learn  anything  about  the  subject.  Of 
late  when  he  desires  any  information  he  hires  some  one  to  tell  him, 
but  also  relies  a  great  deal  on  men  who  travel  for  electrical  com  - 
panies  and  supply  houses  for  his  information. 

Mr.  Norcross  referred  to  the  desirability  of  a  dry  and  solid  founda- 
tion for  dynamos  and  the  necessity  of  care  in  finishing  generators 
so  that  the  armatures  are  accurately  balanced  in  order  to  avoid 
vibration,  aud  good  workmanship  throughout  is  declared  to  be  as 
essential  as  the  electrical  features.  He  favors  slow-speed  dynamos 
with  heavy,  substantial  and  broad  bases,  large  accurately  turned 
shafts  with  heavy  boxes  babbited  with  the  very  best  material,  and 
wide  pulleys;  he  believes  in  the  use  of  wider  belts  than  is  really 
thought  necessary  and  the  use  of  the  best  lubricant  that  money  can 
buy.  He  states  that  the  blower  is  a  great  help  and  that  a  current 
of  cool  air  directed  upon  the  heated  parts  may  prevent  disaster. 
Slipping  of  belts  is  referred  to,  which  is  stated  to  be  sometimes  due 
to  the  belting  being  too  short,  other  times  too  narrow,  or  to  over- 
load; or  the  pulley  of  the  dynamo  may  be  so  small  that  the  belt 
cannot  get  sufficient  contact  with  its  surface;  excess  of  speed,  and 
greasy  belts  are  also  causes  of  slippage.  He  advocates  the  use  of 
wider  belts  as  a  means  of  relief,  the  belt  being  kept  pliable  by  the 
sparing  use  of  some  good  belt  dressing;  iron  wheels  are  preferred 
for  large  driving  pulleys  and  wood  or  fibre  for  small  driving  pul- 
leys; iron  pulleys  may  be  improved  by  putting  leather,  canvas  or 
paper  on  the  outside,  but  this  must  be  carafully  done  by  an  expert 
or  it  will  come  off  and  make  serious  trouble.  Mr.  Norcross  con- 
siders the  day  of  high-speed  dynamos  past  and  advocates  uniformity 
in  the  dynamos  and   lamps  in  a  plant. 

In  placing  wall  controllers  be  suggests  that  it  is  well  to  do  it  in 
such  a  manner  that  they  cannot  tremble;  in  case  of  a  wooden  frame 
building  he  advises  a  post  through  the  floor  and  sunk  well  into 
the  ground  so  as  not  to  be  affected  by  vibration,  the  wall  controller 


to  be  secured  to  a  plank  crossing  the  upper  end  of  the  post.  He 
likes  a  plain  carbon  better  tlian  one  coated,  and  with  a  rounded  or 
blunt  or  even  flat  end,  that  the  carbons  may  be  less  likely  to  slip  by 
each  other  between  the  time  of  trimming  and  lighting.  Hy  the  use 
of  one-half  inch  carbons  he  now  obtains  10  or  11  hours  of  light. 

Mr.  Norcross  advised  that  fibre  or  hard  rubber  instead  of  lignum 
vitcC  bushings  be    used  as  the  latter  material   is  checked    by    heat. 

In  wiring  through  trees,  he  recounnends  that  a  couple  of  pieces 
of  thick  narrow  board  be  used  18  inches  to  two  feet  long  grooved  so 
as  to  receive  the  wire  and  then  wired  together  under  the  offending 
limb.  Mr.  Norcross  thinks  the  electric  light  is  more  expensive  than 
gas,  and  states  that  the  most  disastrous  course  ever  pursued  by  the 
men  who  put  in  an  electric  light  plant  in  competition  with  gas,  is 
to  announce  to  the  public  that  the  new  light  is  cheaper  than  gas. 
The  electric  light  stands  firmly  enough  upon  the  fact  that  it  is  a 
bettei  light  than  oil  or  gas.  Mr.  C.  C.  Burton  next  read  a  paper 
on  "Interior  Conduit  and  Interior  Wiring."  It  is  generally  con- 
sidered, he  said,  that  the  majority  of  interior  wiring  found  in  most 
cities  is  such  as  reflects  little  credit  on  its  author  and  less  on  the 
companies  who  allow  it  to  menace  property  running  current  through 
it.  It  is  far  better,  he  thinks,  to  have  high  grade  exposed  wire 
than  to  use  low  grade  concealed  wires,  and  that  the  ideal  method  of 
wiring  as  far  as  concerns  security  aud  insulation  is  exposed,  heavily 
insulated  wire  supported  upon  non-combustible  insulators.  Without 
using  interior  conduit  he  considers  that  concealed  wiring  cannot 
be  of  such  a  character  as  to  secuie  the  necessarj-  immunity  of  life 
and  protection  from  fire  hazard,  or  enable  inspection  at  all  times 
subsequent  to  installation. 

Mr.  Burton  describes  the  interior  conduit  system  of  installation  at 
length,  including  the  latest  form,  the  iron  conduit.  As  to  the  cost 
of  installing  interior  conduit  he  states  that  in  actual  practice  it  has 
been  shown  that  it  will  require  an  additional  expenditure  of  only 
20  per  cent,  for  plain  conduit  aud  40  per  cent,  for  brass  conduit, 
these  figures  being  based  on  the  cost  of  installing  interior  conduct- 
ors by  the  old  method,  while  the  cost  will  not  average  more  than 
10  per  cent,  for  plain  and  20  for  brass  conduit  over  the  sj-stem  now 
required  by  insurance  regulations.  The  recent  concession  of  the 
underwriters  permitting  two  conductors  to  be  used  in  a  single  tube 
of  iron  armored  conduit  is  referred  to  as  likely  to  open  a  wide  field 
of  use  for  this  form.  Practical  experience  has  demonstrated  that  a 
building  can  be  provided  with  iron  armored  conduit  and  conduct- 
ois  placed  therein  at  an  expense  less  than  with  brass  armored 
conduit  using  the  double  tube  system. 

In  the  discussion  which  followed,  the  fact  was  brought  out  that 
while  in  man}'  instances  the  insurance  rate  has  been  raised  on  ac- 
count of  wiring,  the  wiring  itself  was  not  so  much  at  tault  as  was 
the  system  of  conducting  it  in  the  buildings,  and  that  the  fuse 
blocks  were  the  most  frequently  to  blame  for  accidents.  It  v:as  sug- 
gested that  some  system  of  examination  be  established  that  would 
prevent  incompetent  men  from  wiring  buildings;  by  thus  bringing 
up  the  standard  of  safety  the  rates  of  insurance  would  again  be 
lowered  to  normal  figures.  It  seemed  to  be  the  sense  of  the  conven- 
tion that  insurance  men,  if  no  other  cause  of  fire  could  be  assigned, 
attributed  it  to  electricity.  Mr.  Sullivan  made  favorable  mention 
of  the  good  accomplished  by  the  Chicago  board  of  inspection  and 
suggested  that  their  methods  be  estabished  generally  where  possible. 
The  meeting  adjourned  until  eight  in  the  evening. 

At  the  evening  session  Mr.  William  Goetz  read  a  paper  on  "In- 
candescent Lamps  vs.  the  Welsbach  burner."  In  the  discussion 
Mr.  Farwell,  who  operates  both  the  electric  and  gas  plants  at  Wau- 
kesha, having  practically  no  competition,  took  the  side  of  the  Wels- 
bach burner,  claiming  that  it  was  a  better  and  cheaper  light  than 
the  incandescent  lamp.  The  Welsbach  burners  were  introduced  by 
Mr.  Farwell  to  protect  himself  on  account  of  the  considerable 
objection  made  when  the  price  of  incandescent  lighting  was  raised 
by  him  from  ;4  to  1  cent  per  lamp  hour.  The  discussion  which 
followed  the  remarks  of  Mr.  Farwell  seemed  to  show  that  on  account 
of  his  not  having  the  latest  machinery  the  electric  light  furnished 
by  him  was  defective;  and,  therefore,  there  was  naturallj-  greater 
satisfaction  given  by  the  Welsbach  burner.  It  was  stated  that  many 
people  objected  to  the  Welsbach  burner  on  account  of  the  ghastly 
hue  imparted  to  surrounding  objects.  To  meet  the  competition  of 
the  new  burner  it  was  suggested  that  lamps  be  replaced  before  burn- 
ing out,  thereby  keeping  up  the  efficiency  of  the  light.  Mr.  Thorp 
did  not  think  much  trouble  was  to  be  anticipated  from  the  new 
Welsbach  burner,  and  said  that  after  electricitj' had  been  in  the  field 
as  long  as  gas,  there  would  no  longer  be  anj'  comparison  between 
the  two.     The  general  feeling  was  that  while  electricity  was  not  as 
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cheap  as  gas,  it  was  preferable  to  any  style  of  gas  burner  on  account 
of  its  better  and  more  agreeable  ligbt,  greater  cleanliness  and  healtli- 
fulness. 

Mr.  John  R.  Markle  then  read  a  paper  on  "Some  Characteristics 
and  Economies  of  Accumulators  as  Applied  to  Central  Lighting  and 
Power  Stations."  Mr.  Markle  said  that  storage  batteries  could  per- 
form the  important  functions  of  storage  of  eijualization  of  pressure, 
and  of  transformation  of  E.  M.  V.  and  current  more  perfectly  and 
at  the  same  time  with  greater  economy  than  any  other  apparatus. 
They  enable  reductions  to  be  made  in  the  cost  of  feeders  to  distrib- 
uting points  on  account  of  possessing  a  better  time  factor  and,  on 
account  of  the  influence  on  the  load  factor,  also  involve  less  first 
cost  of  generating  machinery  and  greater  economy  of  operation. 
He  stated  that  the  space  required  for  the  accommodation  of  storage 
batteries  is  less  than  for  steam,  air  or  water  storage,  until  very  high 
pressures  are  reached;  a  space  of  10  yards  square  will  accommodate 
a  battery  having  a  capacity  of  1,000  k\v  hours.  He  referred  to  the 
perfect  manner  in  which  pressures  may  be  equalized  or  controlled 
by  means  of  storage  batteries  and  the  manner  in  which  short  cir- 
cuits and  grounds  may  be  promptly  blown  by  them.  As  a  conse- 
quence of  their  regulating  properties  higher  efficiency  lamps  may  be 
used;  a  saving  in  this  respect  over  the  employment  of  what  he  denomi- 
nates "dead  or  live"  equalizers  being  about  20  per  cent,  and  over 
alternating  transformers  of  from  25  to  45  per  cent.  Mr.  Markle  re- 
ferred to  a  recent  visit  to  Portland,  Ore.,  where  alternating  currents 
will  be  transformed  into  continuous  currents  for  lighting  and  for 
stationary  and  street  railway  motors,  and  as  the  voltage  employed  is 
but  6,000  and  the  distance  only  14  miles,  he  asked  wh5-  continuous 
currents  instead  of  alternating  were  not  employed  in  the  first  place. 
The  first  cost  of  producing  and  installing  storage  batteries,  he 
states,  is  generally  misjudged  for  the  reason  that  there  is  a  lack  of 
knowledge  of  the  many  details  of  manufacture  of  properly  con- 
structed elements  and  of  the  necessarj^  auxiliary  apparatus  for  the 
working,  labor,  freight,  and  supervision,  are  not  taken  into  con- 
sideration, nor  the  interest  on  the  capital  invested  in  factories  and 
machinery  and  on  the  necessary  capital,  the  cost  of  selling — such  as 
solicitors'  and  agents'  salaries — nor  the  loss  from  bad  debts,  cost  of 
insurance  and  taxes,  cost  of  administration;  besides  the  above  are 
the  expenditures  for  books,  stationery,  advertising,  etc. 

He  stated  that  the  railway  power  house  offers  the  most  favorable 
opportunity  for  storage  batteries  on  account  of  the  frequent  and 
wide  variations  of  load.  In  a  case  quoted  where  storage  batteries 
were  thus  applied  the  results  showed  a  saving  of  2.2  pounds  of  coal 
per  hp  hour,  involving  a  saving  of  $2,500  per  year;  the  cost  of 
storage  batteries  would  be  recouped  in  this  case  bj-  the  saving  of 
coal  alone  in  four  years.  This  saving  would  be  due  to  the  fact  that 
the  engines  are  running  continuously  at  their  best  efficiency  with 
less  repairs,  and  also  owing  to  the  absence  of  load  variation,  burning 
out  of  generators  and  motors,  etc. 

The  following  comparison  of  the  cost  of  direct  and  storage  battery 
systems  is  given. 

^00  hp  direct  system. 

CosI  of  steam  plant  at  $70  per  hp  $35,000 

Cost  of  400  kw  electric  plaut  at  $30  per  kw  hour 12  000 

$47,000 
$oo  hp  storage  battery  system. 

250  hp  steara  plant  al  $70  per  hp '...'. $17  500 

200  kw  electric  plant  at  S30  per  kw 6  000 

.Accumulator  of  750  kw  hours  capacity  at  $30 22,000 

$4(J.(M0 

On  Thursday  morning  Mr.  G.  L.  Cole  read  a  paper  on  a  couiparison 
between  charging  for  incandescent  lighting  by  meter  and  by 
contract  systems,  in  which  he  gave  his  experience  in  changing  to 
the  meter  plan  two  years  ago  in  Beloit,  Wis.  At  that  time  some 
customers  were  charged  by  contract  and  others  meter  rates,  and  the 
two  questions  that  came  up  for  consideration  were  in  regard  to  the 
outlay  on  the  meters,  and  whether  the  additional  returns  would 
warrant  the  change. 

To  compensate  for  the  extra  investments  in  the  meters  it  was 
decided  to  charge  a  meter  rental  which  now  pays  a  good  percentage. 
Mr.  Cole  found  that  on  the  contract  plan  with  825  incandescent 
lights  wired,  the  daily  average  load  was  450,  while  with  the  meter 
system,  he  could  now  calculate  on  only  one  third  of  the  installed 
being  in  use  at  one  time.  As  an  instance  of  the  difference  between 
the  two  systems,  one  customer  formerly  paid  S3. 50  per  month,  while 
at  meter  rates  he  paid  S7.64  per  month.  By  the  meter  plan  a  mini- 
mum charge  of  SI  per  month  is  made  when  a  house  is  not  occupied, 
while  if  this  serivce  was  furnished  on  contract  there  would  be  much 
difficulty  in  collecting  on  account  of  the  customer  desiring  a  dis- 
count because  lights  were  not  used.  Another  advantage  of  the 
meter    system    was    that    smaller    transformers    can    be    used,  as   a 


customer  would  not  use  at  any  time  all  the  lamps  wired  unless  on 
some  special  occasion,  when  a  large  transformer  could  be  tempo- 
rarily installed.  In  illustration  a  case  is  given  of  a  factor}'  in  which 
95  lamps  were  installed  and  where  a  50-light  transformer  is  used  and 
whose  bills  at  the  rate  of  20  cents  per  kw  average  $57.13  per 
month.  In  another  factory  where  180  lights  are  used  only  until  6 
P.  M.,  a  150  light  transformer  is  installed,  and  an  additional  40 
lights  connected  for  lighting  a  lodge  room  later  in  the  evening. 

Mr  Cole  has  now  3,300  lights  wired  from  two  dynamos,  one  of  750 
and  the  other  of  1,000  lights,  and  the  average  increase  is  about  115 
lamps  installed  per  month.  He  finds  that  people  will  put  in  more 
lights  when  they  use  the  meter  .system  than  under  contract  system, 
and  this  adds  to  the  profit  from  wiring.  The  conclusions  are  that 
with  the  meter  system  the  station  receives  pay  for  the  curient  fur- 
nished, and  the  customer  pay  for  the  current  received.  The  service 
is  more  satisfactory,  and  the  meter  admits  of  a  larger  field  to  be 
covered  than  is  possible  under  the  contract  system.  Economy  is 
stimulated  on  the  part  of  the  customer,  and  tends  to  make  the  owner 
also  pay  more  attention  to  this  point.  The  meter  system  is  emi- 
nently fair  to  both  parties,  and  soon  after  its  installation  commends 
itself  to  the  public, 

Mr.  G.  Herbert  Condict  read  a  paper  describing  the  use  of  the 
storage  battery  in  connection  with  the  lighting  and  street  railway 
plant  at  Merrill,  Wis.,  which  we  reprint  in  full  elsewhere. 

Mr.  Charles  E.  Gregory  delivered  a  short  address  on  the  subject 
of  electrical  business,  the  keynote  of  which  was  the  principle  of 
paving  the  way  for  a  profitable  business  by  obtaining  the  confidence 
of  customers  through  fair  dealing.  He  laid  stress  upon  the  desira- 
bility of  looking  out  for  economies  in  central  station  practice  and 
particularly  with  respect  to  the  steam  plant.  When  in  the  dark  in 
legard  to  any  point,  he  advises  the  employment  of  an  expert  and 
as  an  instance  says  that  in  the  case  of  scale  in  the  boiler,  it  would 
be  advisable  to  have  a  chemical  analy.sis  made  of  the  water,  and  a 
prescription  obtained  based  on  this. 

The  reports  of  committees  were  then  received,  and  officers  were 
elected  as  follows:  President,  H.  C.  Thom,  Madison;  First  Vice 
President,  Geo.  G.  Grim,  Jefferson;  second  Vice  President  F.  Cope- 
land,  LaCrosse;  Secretary,  William  Gollz,  of  Milwaukee;  J.  Schuete, 
Manitowac. 

Mr.  Thom  being  called  upon  to  make  an  address,  said  he  felt 
keenly  the  generous  eudorsement  which  his  election  to  the  presi- 
dency implied,  and  hoped  that  his  conduct  in  the  administration  of 
his  duties  in  behalf  of  the  organization  would  be  of  such  a  character 
as  to  merit  the  mark  of  appreciation  bestowed.  He  said  he  was 
gieatly  interested  in  the  progress  and  good  lesults  that  could  be 
brought  about  by  the  Northwestern  Electrical  Association,  which 
was  now  getting  down  to  busiuesss,  and  he  believed  that  its  influ- 
ence would  continue  to  grow  until  it  would  be  looked  upon  as  a 
potent  factor  in  shaping  the  policy  of  the  interests  which  it 
represents. 

The  following  board  of  directors  was  elected:  Chairman,  F. 
Copeland,  Lacrosse;  O.  M.  Rau,  Milwaukee,  and  Mr.  Highland  of 
Clinton,  la.     It  was  decided  to  hold  the  next  meeting    in    Chicago. 

A  suggestion  was  made  that  the^ame  of  the  association  be  changed 
so  as  to  include  the  entire  Western  States.  This  was  opposed  on  the 
ground  that  the  association  was  formed  to  be  a  benefit  primarily  to 
its  members,  which  would  not  be  the  case  if  they  were  composed  of 
representatives  from  different  sections  of  the  country  where  interests 
and  conditions  widelv  varied. 


WORTHY  OF  SPECIAL  MiiNTION, 
Wasliburu  &  Moen  Mfg.  Company  had  a  good  .supply  of  envelopes, 
filled  with  samples  of  insulated  wire,  price  lists  and  copies  of  its 
"Pocket  Handbook  of  Iron  and  Copper  Wire  in  Electrical  Trans- 
mission. ' '  Jlessrs.  Wh)  te  and  Gage  were  kept  busy  supplying 
these. 

The  General  Electric  Company  took  special  pains  to  illustrate 
its  claims  to  the  p.itronage  of  central  .station  managers.  It  dis- 
played a  fine  lot  of  specialties  in  the  club  room,  and  had  two 
arc  lamps  burning  on  the  hotel  circuit  to  demonstrate  the  advan- 
tages of  its  constant  current  arc  lamps.  When  Mr.  A.  C.  Bunce 
wasn't  busy  with  his  work  for  the  convention,  and  that  seemed  to 
have  no  end,  he  was  hard  at  work  in  the  interest  of  his  firm.  He 
was  ably  assisted  by  Mr.  W.  J.  Ferris. 

The  New  Helios  Arc  Lamp  enjoyed  the  distinction  of  being 
better  displayed  than  was  ever  an  arc  lamp  in  the  history  of 
conventions.  By  the  aid  of  lenses,  the  crater  of  the  arc  in  two 
lamps  was  perfectly  reproduced  on  a  sheet  of  muslin.  This  showed 
the  manner  of  burning  as  nothing  else  could  do,  Mr.  Chas.  G. 
Burton,  of   the    Central    Electric  Company,  is  to    be  credited    with 
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arranging  the  display,  and  willi  inakiiig  many  friends  for  the 
Helios. 

Geo.  Cutter,  accompanied  by  Mrs  Cutter,  was  one  of  the  most 
notable  characters  present.  He  looks  as  well  as  of  old,  and  seems 
to  find  business  all  right. 

The  Metropolitan  Hlectric  Company  had,  as  usual,  an  exceedingly 
good  representative  in  Mr.  h.  W.  Burch.  He  made  his  exhibit 
attractive,  and  was  continuously  on  the  move. 

The  Peoria  Automatic  Filter  was  cleverly  displayed,  both  in  exhibit 
and  literature.  It  had  a  parlor  all  to  itself,  and  no  end  of  attention. 
Mr.  J.  A.  White  looked  after  the  ilisplay. 

Kerite  Wire  carried  away  the  honors  of  the  wire  displays.  Its 
destiny  was  in  the  hands  of  S.  F.  B.  Morse,  and  that  gentleman 
did  the  thing  right.  He  provided  a  novel  enlertainmeut  in  the  per- 
formance of  Prof.  Patterson,  who  gave  a  splendid  act  of  swinging 
electrically  lighted  Indian  clubs.  The  "Kerite"  parlor  was  a 
popular  resort. 

The  Central  Electric  Company  had  the  best  exhibit  of  any 
•supply  house.  It  was  handsomely  arranged,  and  the  accompany- 
ing literature  was  exceedingly  effective.  Mr.  H.  D.  Latimer 
worked  hard  all  the  time  to  maintain  the  position  of  the  celebrated 
house,  and  he  -succeeded.  This  gentleman  has  earned  his  right  to 
particular  mention,  because  of  his  excellent  work  on  the  Central 
supplemental  catalogue,  of  which  mention  has  already  been  made 
in  these  columns. 

The  Chicago  General  Fixture  Company  m.ide  a  handsome  display 
of  its  leading  specialties  that  called  forth  many  favorable  com- 
ments. 

"Billy"  Low  easily  made  himself  the  leading  spirit  of  all  the 
fun.  His  company  was  much  in  evidence  in  line  of  displays.  Mr. 
Low  and  his  able  assistant  Wilson,  industriously  circulated  a  neat 
leather  case  filled' with  samples  of  fuse  wire.  These  made  a  decided 
hit. 

Chas.  E.  Gregory,  one  of  the  most  popular  fellows  in  the  busi- 
ness, gave  the  delegates  something  of  a  novelty  in  the  way  of 
literature.  He  distributed  a  card  with  portraits  of  four  of  his 
"positive  "  stockholders.  Gregory's  paper  was  also  well  re- 
ceived. 

R.  H.  Pierce  was  accompanied  by  Mrs.  Pierce.  "Dick"  was 
the  chief  authority  on  knotty  problems,  and  he  was  frequently 
called  on  at  the  meetings. 

John  R.  Markle,  who,  by  the  way,  The  Electrical  World 
wishes  to  congratulate  on  his  recent  entry  into  the  great  order  of 
the  "Uniled,"  was  accompanied  by  his  charming  bride.  His  paper 
and  advocacy  of  storage  battery  made  him  a  prominent  figure  at  all 
times. 

M.  M.  Wood,  whose  railway  specialties  are  known  the  world 
o>rer,  and  who  is  now  in  business  for  himself,  at  1536  Monaduock 
Block,  Chicago,  distributed  cards  bearing  his  familiar  face,  and 
data  concerning  his  devices. 

The  We.stern  Electric  Company,  having  recentlj-  entered  the 
supply  field  in  earnest,  sent  Messrs.  Ellicott  and  Wilkinson  to  repre- 
sent them. 

The  Dearborn  Drug  aud  Chemical  Company  distributed  a  particu- 
larly interesting  leaflet,  bearing  the  significant  proverb,  "An  ounce 
ot  prevention  is  worth  a  pound  of  cure.  "  It  also  gave  away  a  tor- 
toise shell  calendar  for  1895. 

Storage  Batteries  for  telephone  work  were  described  in  the  leaflet 
of  the  Pumpellj'-Sorley  Storage  Battery  Company. 

M.  B.  .'Austin,  recently  appointed  Western  agent  for  the  Safety 
Insulated  Wire  and  Cable  Companj',  made  a  splendid  impression  on 
the  delegates,  and  moved  the  letters  K.  K.  up  several  stages  on  the 
scroll. 

Sunbeam  Lamps  .sparkled  wherever  Mr.  F.  S.  Terry  went.  In 
the  illuminated  clubs  of  Prof.  Patterson  two  "vapor"  lamps, 
the  manufacture  of  which  type  was  interrupted  by  patent  litigation, 
blazed  in  all  the  glory  of  a  superior  illuminant.  It  is  understood 
these  will  soon  be  placed  on  the  market. 

J.  M.  Hill  kept  people  reminded  that  "Columbia"  lamps  w€ie 
strictly  in  it,  and  he  succeeded,  apparently. 

Henry  S.  Hive  and  Max  A.  Berg  carried  the  Wallace  Electric 
Company's  colors. 

Buckeye  Lamps  had  a  strong  and  eloquent  adovcate  in  Mr.  J.  H. 
Cooke,  who  seemed  to  be  exceedingly  well  liked. 

James  Wolff  did  the  honors  for  the  New  York  Insulated  Wire 
Company,  and  he  was  eminently  successful  in  keeping  himself  and 
Grimshaw  wire  under  the  most  favorable  light. 


Mr.  P.  ,S  Terry,  one  of  the  original  founders  of  electrical 
associations,  and  one  of  the  best  known  men  in  the  business,  dis- 
tributed cards  sliowing  that  be  has  taken  up  a  few  leading  special- 
ties as  nianufacturers'  agent.  The  C-S  automatic  magnetic  cutout 
is  one  of  these.  Mr.  Terry's  host  of  Iriends  will  be  delighted  to 
learn  that  he  is  again  in  the  saddle  in  earnest. 

T.  R.  Mercier,  of  the  Milwaukee  Fire  Alarm  Company,  was 
one  of  the  ruling  spirits  of  the  convention. 

Globe  Carbons  were  represented  by  Mr.  Chas.   L.  Rodman. 

Mr.  J.  R.  Allen  consulting  engineer  of  1627  Monadnock  Block, 
Chicago,  was  one  of  the  newcomers  who  made  many  friends. 

Mr.  Jno.  C.  McMynn,  introduced  to  the  electrical  world  through 
his  connection  with  the  lighting  of  ihe  famous  Ferris  wheel, 
bad  the  honor  of  being  the  only  man  to  become  both  an  active  and 
honorary  member.     "Mac"  is  one  of  the  best  of  fellows. 

C.  B.  Fairchild,  editor  of  "The  Street  Railway  Journal,  "  and 
several  publications  connected  with  that  enterprise,  was  an  interested 
listener  to  all  the  proceedings. 

The  C.  M.  &  St.  P.  R.R.  placed  a  special  parlor  car  at  the 
service  of  the  Chicago  contingent.  The  trip  to  Milwaukee  was 
exceedingly  pleasant. 

Some  one  told  a  story  about  Sunbeam  lamps.  A  gentleman  and 
his  wife  went  to  visit  Mr.  F.  S.  Terry  in  Chicago,  and  in  the  dis- 
tance they  saw  a  light  which  the  gentleman  insisted  was  a  locomo- 
tive headlight.  It  proved  to  be  an  ordinary  "Sunbeam, "  and  as 
he  represented  another  lamp,  his  wife  had  the  laugh  on  him. 

The  proceedings  were  made  unusually  interesting  by  the  brisk 
debates.  Many  of  the  members  are  lawyers,  and  for  downright 
cleverness,  take  a  Wisconsin  lawyer,  and  bet  on  him  to  win. 

The  banquet  will  nevei  be  forgotten.  To  learn  all  about  it  our 
readers  will  have  to  ask  some  of  those  who  were  in  attendance. 
"It  was  a  good  thing;  push  it  along,"  and  about  expresses  it 
when  we  look  forward  to  future  meetings. 

The  Electrical  Engineers,  of  St.  Paul,  gave  away  a  neat  and 
serviceable  diary  pocket  book  for  1895  that  was  highly  appreciated. 


A  Storage  Battery  Electric  Railway  and  Lighting  Plant.* 

BY   G.    HERBERT   CONDICT. 

The  city  of  Merrill,  with  a  population  of  about  9,000,  is  situated 
on  the  Wisconsin  River  in  the  lumber  regions  of  Nortliern  Central 
Wisconsin,  255  miles  north  of  Milwaukee.  The  city  is  divided  by 
the  Prairie  River  (which  here  flows  into  the  Wisconsin)  into  two 
parts,  the  east  and  west  side.  The  Merrill  Railway  &:  Lighting 
Company  operates  the  trolley  road  running  between  the  two  extremes 
of  the  city,  a  distance  of  !}{  miles.  The  road  was  built  for  three 
cars  with  two  turnouts,  but  only  two  cars  are  run  ordinarily.  The 
cars  are  run  without  a  schedule,  making  the  round  trip  in  from  20 
to  30  minutes,  according  to  demands  of  travel. 

Power  is  supplied  from  a  water  wheel  at  the  east  side  plant  of  the 
company,  situated  near  the  track,  about  one-half  mile  from  east  end. 
The  water  wheel  is  run  without  a  governor,  as  that  was  found  to  be 
useless,  owing  to  sudden  variations  of  load.  As  can  be  readily  un- 
derstood, the  running  of  cars  under  these  conditions  was  not  at  all 
satisfactory. 

The  electric  lighting  of  the  city  is  divided  between  two  stations, 
the  east  side  one  being  run  from  the  water  power  plant  before 
mentioned,  situated  at  the  centre  of  the  east  side  light  distribution, 
and  the  west  side  from  a  steam  plant.  The  east  side  equipment 
consists  of  two  2S-kw  Edison  dynamos,  carrying  a  maximum  of 
1,000  lights  on  the  3-wire  system;  and  a  United  States  500-volt 
machine  for  municipal  lighting,  carrying  150  lights,  5  lamps  in 
series.  The  west  side  equipment  comprises  a  20-kw  Edison  machine, 
carrying  a  maximum  of  about  400  lights  on  the  two-wire  system, 
and  a  Weston  ISO-light,  500-\-olt  machine,  and  a  301ight  Thomson- 
Houston  arc  machine.     There  are  no  gas  works  in  the  town. 

The  storage  battery  plant  recently  installed  is  situated  midway 
between  east  and  west  sides  on  the  line  of  the  tioUey  road,  about  }i 
mile  from  the  east  side  power  house  and  ;4  mile  from  centre  of  the 
west  side  light  distribution. 

The  plant  consists  of  240  chloride  accumulators  with  a  capacity  of 
500  ampere  hours  at  a  SO-ampere  rate  of  discharge.  The  batteries 
are  divided  into  four  series  of  60  cells  each,  connected  to  a  switch ^ 
board  and  so  arranged  that  cells  may  be  connected  to  the  railway, 
240  in  series,  or  to  lighting  circuits  in  two  parallel  series  of  60  cells 
each,  one  on  each  side  of  the  3-wire  system;  they  are  thus  capable 
of  supplying  nominally  400  16-cp  lamps  for  ten  hours,  or  at  the  " 
maximum    rate    of    discharge,  600    lamps.     An   independent  feeder 

*  A  paper  read  before  the  Northwestern  Electrical  AsEociatioD,  Jan.  17,  IS9S. 
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connects  the  battery  with  the  east  side  power  house  J,  mile  distant. 
A  variable  resistance  is  placed  in  circuit  between  the  battery  and  the 
railway  so  that  when  the  battery  is  fully  charged,  requiring  a  voltage 
of  600,  the  voltage  on  the  railway  circuit  may  be  cut  down  if 
necessarj-. 

The  operation  of  the  cast  side  lighting  and  the  night  running  of 
cars  (or  rather  car)  was  most  unsatisfactory  before  the  battery  plant 
was  installed.  Owing  to  lack  of  power  it  was  necessarj-  to  couple 
together  railway  and  lighting  water  wheels,  so  that  the  slightest 
variation  in  the  railway  demands  was  apparent  in  light.  Only  one 
car  could  be  run  during  lighting  hours. 

That  the  dwellers  in  Merrill,  east  side,  should  consider  electric 
lighting  a  failure  under  these  conditions,  and  that  the  tiaveler  in  the 
slow,  dimly  lighted  car  sighed  for  the  return  of  the  ancient  horse 
car,  is  not  to  be  wondered  at.  On  Jan.  4,  189S,  the  battery  was 
connected  to  the  railway  circuit.  The  great  improvement  in  the 
running  of  cars  was  immediately  noted  by  all,  but  it  was  at  night 
that  the  contrast  was  most  apparent.  The  two  water  wheels  were 
connected  together  as  usual,  but  the  railway  generator  charged  the 
battery  at  a  steady  rate  of  20  amperes  instead  of  running  a  car  with 
its  ever  varying  demand  of  from  0  to  120  amperes.  Instead  of  one 
dimly-lighted,  slow-running  arc,  two  brilliantly  lighted  cars  were 
operating  at  the  highest  speed  allowable  on  the  streets.  Instead  of 
a  succession  of  sharp  peaks  the  voltage  "curve"  of  lighting  circuit 
became  practically  a  straight  line;  instead  of  9  volts  variation  on  each 
side  of  three-wire  system,  as  at  first,  there  is  practically  no  variation, 
demonstrating  most  clearly  the  capability  of  the  battery  to  respond 
to  all  demands  of  railway,  no  matter  how  severe.  On  several  oc- 
casions the  two  cars  were  operated  by  the  battery  alone  for  several 
hours  at  a  stretch,  thus  allowing  in  the  daytime  the  entire  shutting 
down  of  the  power  plant  and,  at  night,  the  use  of  the  two  water 
wheels  exclusively  for  lighting. 

The  company  intends  to  increase  its  power  at  the  east  side  plant 
by  the  addition  of  a  wheel  to  operate  the  railway  generator.  By 
this  addition  the  two  wheels  now  in  use  may  be  utilized  for  east  side 
lighting  while  the  battery  carries  the  west  side  incandescent  lighting. 
The  battery  will  be  charged  during  the  day,  as  at  present,  from  thp 
railway  generator,  at  the  same  time  keeping  voltage  even  on  railway 
circuit.  This  plan  will  enable  the  company  to  do  away  entirely 
with  the  west  side  steam  plant,  there  being  surplus  water  power 
sufficient  to  run  the  arc  and  500  volt  incandescent  machines  now  at 
the  west  side. 

Electrical  Medical  Apparatus. 


HV    H.^KKV    V.    V..VtTli. 

/^aradi'f  Apparatus. 
I'CH  improvement  has  recently  taken  place  in  far- 
adic  medical  apparatus,  for  it  is  only  a  few  years 
since  all  that  a  physician  required  of  a  faiadic  bat- 
tery was  that  it  should  be  strong  enough  to  twist 
the  patient  all  out  of  shape  and  sing  loudly.  It 
did  not  make  any  difference  whether  the  cur- 
rent was  smooth  or  jerky  as  long  as  it  had  the 
above  requirements;  in  fact,  the  laity  imagined  that  they  were  not 
being  properly  treated  unless  the  current  was  strong  enough  to  hurt. 
Now  it  is  iu.st  the  other  way.  What  a  physician  requires  most  in  a 
faradic  battery  is  that  the  current  be  absolutely  smooth  and  not 
jerky,  and  that  the  vibrator  make  as  little  noise  as  possible. 

The  general  construction  of  a  faradic  is  about  the  same  as  it    has 


necessary  to  have  three  separate  secondary  coils.  Winding  the 
three  coils  on  one  spool  will  not  answer,  for  the  following  reasons; 
I'irst,  one  of  the  coils  will  have  to  be  at  least  an    inch     away    from 


P'\ i 

Fic.  2.- Circuits  of  Mkdi 


the  primary  coil,  so  that  in  order  to  git  a  strong  current  from  this 
coil  you  will  have  to  use  an  unnecessarily  large  current  in  the 
primary  circuit,  so  large  that  it  will  in  a  very  short  '  time  bom 
out  the    platinum  on    the  vibrator  at  A  in  cut.    Second,  by  having 


Fig.  3.— Distribition  of  Magnetic  Field  of  Coil. 

the  coil  so  large  in  diameter  we  only  get  half  the  number  of 
turns  for  the  same  length  of  wire,  so  that  the  electromotive  force 
is  much  less.     To  illustrate,  suppose  100  feet  of  wire  is  wound  on    a 


Fig.  4.— One  of  the  Fiksi  Forms  of  the  Static  Machine. 

spool  one  inch  in  diameter  and  the  same  amount  on  another  two 
inches  in  diameter;  it  is  easily  seen  that  there  will  be  twice 
as  many  turns  on  the  first  as  on  the  second,  because     3.14    inches 


Fig.  1.— Small  Medical  Coil 


i  1/   1  Mil  ctiov  M  \chim 


always  been,  except  the  secondary  coil.  Fig.  1  shows  what  is 
called  a  "Medical  Coil,  "  the  construction  of  which  is  shown  in 
Fig.  2,  P,  fi  being  the  primary  and  5,  Sx  the  secondary  circuits. 
Experiment    has  taught  that  in  order  to  get  the  best    results    it    is 


will  make  one  turn  on  the  former  and  only  a  half  turn  on  the 
latter.  From  Fig  3,  which  shows  the  distribution  of  the  magnetic 
field  in  a  secondary  coil,  it  will  be  seen  that  if  the  strength  of  the 
primary  current  is  the  same  for  both  coils,     the    coils    named,    the 
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one  witb  a  small  core  will  give  a  greater  quantity  than  the  other, 
as  the  magnetic  fielil  is  much  stronger  in  it.  The  most  perfect 
faradic  apparatus  made  to-day  is  one  which  will  give  from  one  to 
one  hundred  and  fifty  thousand  vibrations  per  minute  and  count 
them.  The  counting  is  a  most  important  point,  as  it  is  an  acknowl- 
edged fact  that  ditTerent  nervous  diseases  have  different  rales  of 
nerve  vibration. 

Static  Apparatus. 
There  is  a  great  difference  in  the  appearance  of  the  modern  static 
machine,  and  the  machine  as  it  was  made  over  one  hundred  years  ago. 
Fig.  4  shows  one  of  the  6rst  forms  of  static  apparatus.  Then  came 
the  Holt?,  induction  machine  (Fig.  S),  and  although  this  model 
was  a  great  improvement  still  one  could  not  depend   upon  it    to    al- 


A  Modern  Static   M.vchi.nh. 


ways  work.  Dr.  A.  L.  Ranney  was  the  first  tj  enclose  all  the 
working  parts  in  a  practically  airtight  case,  and  bj'  so  doing  make 
a  practical  machine  and  one  that  can  be  relied  upon  to  always  work. 
A  first  class  machine  should  give  a  spark  of  from  ten  to  twelve 
inches.  The  number  of  plates  has  nothing  to  do  with  the  length 
of  spark — that  depends  entirely  upon  the  diameter  of  the  circle. 
Fig.  6  shows  a  modern  static  machine.  A  machine  that  will  give 
a  twelve-inch  spark  has  an  electromotive  force  of  247,000  volts,  but 
owing  to  its  enormous  internal  resistance,  which  is  about  247,000,- 
000,000  ohms,  it  is  a  perfectly  safe  current.  There  is  nothing  equal 
to  static  electricity  as  a  remedy  for  nervous  diseases. 


Electrical  Power  Transmission.— X. 


BY    LOUIS   BELL.    PH.    D. 

The  transmission  of  power  to  series  wound  motors  at  constant 
potential  is  a  branch  of  the  art  which  as  regards  stationary  motors 
has  been  developed  only  in  special  cases.  It  is,  however,  the 
method  universally  employed  for  electric  railway  work.  One  or  two 
sporadic  efforts  have  been  made  to  operate  electric  railway  systems 
at- constant  current,  but  with  such  indifferent  success  that  the 
method  has  been  abandoned. 

Counting  in  electric  railways,  it  is  safe  to  say  that  at  present  the 
majority  of  all  electrical  power  transmission  in  the  world  is  done 
with  series  motors  worked  at  constant  potential  or  as  nearly  con- 
stant potential  as  may  be  practicable.  As  before  mentioned,  regu- 
lation is  generally  obtained  through  the  use  of  rheostats  in  series 
with  the  motors,  thereby  cutting  down  the  applied  voltage,  or  by 
throwing  the  motors  either  in  parallel  or  in  series  with  each  other, 
or  in  the  third  place  by  a  combination  of  the  above  methods.  Con- 
cerning the  operation  of  motors  thus  arranged,  sufficient  has  been 
said  to  explain  the  situation  clearly.  The  general  good  properties 
of  the  method  are  most  prominently  exhibited  in  the  simplicity  of 
the  motor  windings  and  the  very  powerful  effort  which  can  be  ob- 
tained in  starting  the  motors  from  rest.  These  properties  are  of 
extreme  value  in  railway  service. 

Aside  from  the  operation  of  electric  railways,  series  motors  at 
constant  potential  are  frequently  employed  for  hoists  and  similar 
work  where  a  powerful  starting  torque  and  considerable  range  of 
speed  at  the  will  of  the  operator  are  desirable.  In  spite  of  the  con- 
siderable use  of  motors  for  such  purposes  there  are  no  plants  either 
here  or  abroad  which  may  be  said  to  be  operated  exclusively  after 
this  method,  for  it  is  generally  found  desirable  to  combine  in  the 
same  system  series  wound  motors  for  severe  work  and  shunt  wound 
motors  for  purposes  where  uniform  speed  is  of  prime  importance. 
As  a  rule  the  powei  transmission  so  accomplished  is  over  a.  com- 
paratively small  distance  and  really  involves   the  problem  of   distri- 


bution more  than  transmission  alone.  A  considerable  number  of 
electric  hoists  designed  by  different  makers  are  in  use  at  various 
points  throughout  this  and  other  countries,  doing  service  in  mines, 
operating  elevators  of  one  kind  or  another,  working  derricks  and 
traveling  cranes  and  a  large  variety  of  similar  purposes.  Many  of 
the  motors  employed  are  of  the  railway  type. 

The  voltage  employed  for  this  work  in  America  at  least  is  usually 
either  200  to  250  volts  or  500  to  600  volU,  the  former  being 
most  generally  used  in  mines,  where  difficulties  of  insulation  are 
considerable,  or  in  operating  motors  supplied  by  three-wire  systems 
already  installed.  The  latter  voltage  is  generally  selected  for  work 
above  ground.  None  of  the  plants  so  equipped  are,  however,  sufli- 
cieutly  large  or  characteristic  to  be  worth  a  detailed  description. 
The  power  installations  and  method  of  distribution  are  in  general 
closely  similar  to  those  employed  for  electric  railway  work. 
Plants  of  higher  voltage  than  from  five  to  six  hundred  are  so  infre- 
quent as  to  be  hardly  worth  considering  in  practical  engineering. 
It  is  perfectly  possible  to  wind  series  motors  for  voltages  consider- 
ably exceeding  this  figure,  say  for  1,000  or  1,200  volts,  or,  in  rare 
cases,  more,  provided  the  units  are  of  tolerable  size,  but  inasmuch 
as  most  plants  for  the  distribution  of  power  require  both  large  and 
small  motors,  wound  both  series  and  shunt,  the  general  voltage  is 
in  nearly  every  case  kept  at  a  point  at  which  it  will  be  easy  to  meet 
these  varied  requirements;  therefore  SOO  volts,  the  American  stand- 
ard for  railway  practice,  has  been  usually  selected. 

The  only  noteworthy  exceptions  may  be  found  in  the  use  of  the 
Edison  three-wire  system  for  distribution  of  power  to  railway  and 
other  motors.  By  this  method  it  becomes  possible  to  transmit  the 
power  at  the  virtual  voltage  of  1,000  and  to  employ  1,000-volt 
motors,  either  series  or  shunt  wound,  for  the  larger  units  in  order  to 
help  in  preserving  the  general  balance,  while  at  the  same  time 
using  motors  of  all  sizes  wtih  any  kind  of  direct  current  winding, 
connected  between  the  middle  wire  and  either  of  the  outside  wires. 
The  advantages  of  such  an  arrangement  are  very  evident,  and  if  the 
number  of  motors  be  considerable,  so  that  it  is  possible  to  balance 
the  system  with  a  fair  degree  of  accuracy,  we  have  at  our  disposal 
a  very  convenient  method  for  the  distribution  of  continuous  cur- 
rents. It  is  interesting  to  note  that  this  scheme  found  its  first  con- 
siderable development  in  electric  railway  service  itself.  Of  course 
the  use  of  both  110  and  220  volt  motors  on  Edison  three-wire  sys- 
tems is  comparatively  common,  but  the  extension  of  the  plan  of 
operating  electric  roads,  even  under  conditions  which  as  regards 
balance  are  somewhat  trying,  is  a  considerable  advance  in  the  art  of 
continuous  current  transmission. 

The  method  of  working  electric  railway  on  the  three  wire  system 
is  well  shown  in  Fig.  25.     Here    the  road  is  a  double   track    one  to 


Fig.  25. — Arrangement    of    Apparatus    for    Three-Wirm 
Railway  System. 

which  the  method  is  generally  best  adapted.  The  ground  and  sup- 
plementary wire  serve  as  a  neutral  wire,  both  tracks  being  placed  in 
parallel  for  this  purpose  and  thoroughly  bonded.  On  a  double  track 
road,  the  cars  running  on  each  side  of  the  system  will  be  substan- 
tial!}' the  same  in  number,  and  if  the  total  number  of  cars  be  con- 
siderable, a  very  fair  balance  can  be  obtained,  although  never 
probably  as  good  as  is  customarily  and  necessarily  used  in  an  Edison 
three  wire  system  for  lighting.  In  order  to  still  futher  improve  the 
balance  of  the  system  and  prevent  its  being  disturbed  as  might 
otherwise  occur  by  a  blockade  on  one  track  at  some  point,  it  is 
better  to  make  the  trolley  wire  above  each  track  consist  of  sections  of 
alternate  polarity  and  of  convenient  length,  so  that  even  in  case  of  a 
blockade,  stopping  a  considerable  number  of  cais,  the  load  would  be 
removed  almost  equally  from  both  sides  of  the  system.  Installed 
in  this  way,  a  railway  system  is  operated  at  a  virtual  voltage  of 
1,000,  and  the  saving  of  copper  over  the  ordinary  distribution  at  .WO 
volts  is  very  considerable  in  spite  of  the  inevitable  lack  of  balance, 
particularly  in  small  roads,  demanding  a  neutral  wire  of  more  than 
usual  capacity.  The  total  amount  of  copper  required  for  such  a 
system  at  1,000  volts  between  the  outside  wires,  making  a  liberal 
allowance  for  the  neutral  wire,  which  in  this  case  means  through 
bonding    and    supplementary    wires  for  the    tracks,  is  not  much,  if 
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any,  in  excess  of  40  per  cent,  of  the  copper  required  in  an  ordinary 
railway  system  at  500  volts.  The  advantage,  especially  in  the  case 
of  long  lines,  is  obviously  very  great.  The  three  wire  method  is  not 
necessarily  confined  to  double  track  roads,  as  even  where  only  a 
single  track  is  employed  various  sections  or  branches  of  it  may  be 
linked  together  to  form  a  fairly  well  balanced  three  wire  system. 
It  is  interesting  to  note  that  this  plan  has  been  in  use  in  several 
American  street  railway  plants  for  the  past  few  years,  notably  at 
Bangor,  Maine,  and  at  Portland,  Ore. ,  at  both  of  which  places 
power  is  transmitted  over  long  feeders  from  central  stations  operated 
by  water  power.  Very  recently,  the  serious  trouble  which  has  been 
caused  on  many  large  electric  railway  systems  by  the  electrolytic 
action  of  the  current  on  gas  and  water  pipes  has  brought  the  three 
wire  system  into  prominence,  all  questions  of  tiansmission  aside. 
It  is  obvious  that  where  the  earth  and  rail  are  only  used  as  a  neutral 
wire,  the  stray  currents  are  comparatively  small,  while  in  an  ordinary 
grounded  system  the  earth  and  rail  return  has  to  take  care  of  the 
entire  current  used,  and  the  almost  inevitable  result  is  electrolytic 
action  of  more  or  less  severity  on  cables  and  pipes  running  in  the 
vicinity  of  the  tracks.  Apart  from  railway  service,  the  three  wire 
distribution  has  been  but  ver}'  little  used  for  power  transmission 
purposes  either  here  or  abroad,  but  no  particular  difficulties  are  in- 
volved, and  it  occasionally  may  prove  a  very  serviceable  method 
for  the  transmission  and  distribution  of  power  over  moderate  dis- 
tances. 

(To  be  continued.) 


Electrodynamic  riachinery.— XXIII. 

BY  EDWIN  J.  HOUSTON  AND  A.   E.    KENNELLY. 

111.  The  armature  of  the  dynamo  electric  machine  which  comes 
next  in  order  of  complexit}'  was  that  devised  bj'  Giamme,  and  now 
known  generally  as  the  Gramme  ring  armature.  This  armature,  as 
its  name  indicates,  belongs  to  the  tjpe  of  ring  armatures,  and  con- 
sists essentially  of  a  ring-shaped  laminated  iron  core  wound  with 
coils  of  insulated  wire.  A  simple  ring  of  iron.  Fig.  %,  wound  with 
24  separate  turns  of  wire,  is  placed  so  as  to  be  able  to  revolve  about 
its  axis  in  the  bipolar  field  ^V,  5.  Considering  the  ring  to  be  first 
at  rest,  the  turns  6,  7,  8,  18,  19  and  20  are  represented  as  being 
linked  with  the  total  fiux  passing  through  the  cross  section  of  the 
ring.  If  the  total  flux  entering  the  armature  at  the  north  pole  and 
leaving  at  the  south  pole,  that  is,  passing  from  JV,  to  S,  be  two 
megawebers.  then  one  megaweber  passes  through  the  upper  half  of 
the  ring,  and  one  megaweber  through  the  lower  half.  The  loops 
5,  9,  17  and  21  are  diagrammaticallj-  represented  as  having  900  kiio- 
webers  passing  through  them.  The  loops  •»,  10,  16  and  22  carry  700 
kilowebers;  3,  11,  IS  and  23  carry  500  kilowebers;  2,  12,  14  and 
24  300  kilowebers,  while  1  and  13  carry  no  flux. 

112.  Suppose  now,  the  ring  be  given  a  uniform  rotation  of  one 
revolution  per  second,  in  the  direction  of  the  large  arrows.  It  is 
evident  that  at  any  instant  there  is  no  change  in  the  amount  of  flux 
linked  with  the  turns  occupying  the  positions  6,  7,  8,  18,  19  and  20; 
so  that,  although  these  contain  a  maximum  amount  of  flux  they  will 
have  no  E.  M.  F.  generated  in  them.  Loops  S  and  9,  however,  are 
in  a  position  at  which  the  flux  they  contain  is  changing;  that  is 
to  say,  the  amount  of  flux  that  is  passing  through  them  at  each 
instant  has  neither  reached  a  maximum  nor  a  minimum;  and  the 
same  is  true  with  regard  to  the  loops  17  and  21.  In  5,  the  flux  is 
increasing,  and  in  9,  it  is  decreasing;  consequently,  the  E.  M.  F. 
in  5  is  directed  oppositely  to  that  in  9,  and,  according  to  rule,  is 
indicated  by  the  curved  arrows  (Sec.  90);  for,  if  coil  5  be  regarded 
by  an  observer  facing  it  from  S,  the  flux,  as  the  ring  moves  on, 
will  thread  the  loop  in  the  same  direction  as  the  light  coming  from 
the  face  of  the  loop  to  the  obser\-er  considered  as  a  watch  dial,  and 
the  E.  M.  F.  generated  in  the  loop  will  be  directed  counter-clock- 
wise, while  the  E.  M.  F.  in  the  loop  9  must  have  the  opposite 
direction.  Moreover,  similar  reasoning  will  show  that  all  the  coils 
to  the  left  of  the  line  BB',  that  have  E.  M.  Fs.  generated  in  them, 
will  have  these  E.  M.  Fs.  similarly  directed;  i.  e.,  outwards,  as 
shown,  while  all  on  the  left  hand  side  of  the  line  will  have  the 
E.  M.  Fs.  also  similarly  directed,  but  inwards.  Loops  1  and 
13,  which  lie  parallel  to  the  direction  of  the  flux,  will,  in  the  posi- 
tion shown,  have  no  flux  threading  through  them,  but  during  rota- 
tion the  rate  of  change  of  flux  linked  with  them  is  a  maximum, 
consequently  the  E.  M.  F.  induced  in  them  is  a  maximum. 

113.  Instead  of  conceiving  separate  conducting  loops  to  be  wound 
on  the  surface  of  the  armature,  as  shown  in  Fig.  96,  let  us  suppose  a 
continuous  coil    is  wound    on  the  surface  of    the  armature  as  shown 


in  Fig.  97,  the  first  and  last  ends  of  the  coils  being  connected  to- 
gether so  as  to  make  the  winding  continuous,  then  it  is  evident  that 
the  E.  M  Fs.  so  acting  in  the  coil,  being  similarly  directed  on 
each  side  of  the  vertical  line  BB',  might  be  made  to  produce  a  con- 
tinuous E.  M.  F.  in  the  conducliiig  wire  which  would  be  oppo- 
sitely directed  in  the  coils  lying  to  the  right  of  the  line  B/>"  from 
what  it  is  in  those  lying  to  the  left  of  the  line  />'/)',  and  that,  more- 
over, if  two  wires,  or  collecting  biushes,  were  employed  in  the 
positions  B/i',  the  E.  M.  Fs.  from  the  two  halves  of  the  ring  would 
unite  at  the  brushes  BB'. 

Such  a  condition  finds  its  analogue  in  the  E.  M.  Fs.  produced 
by  two  series-connected  voltaic  batteries  connected  as  shown  in  Fig. 
98,  with  their    positive  poles  united    at  B,  and  their  negative   poles 


Figs.    %   and   97.— Diagram  of  Gramme  Ring   Armature   in 
Bipolar  Field.     24  Separate  Turns. 

at  B'.  The  figure  shows  two  batteries  of  9  cells  each  connected  in 
series.  Here,  as  indicated,  all  the  cells  have  equal  E.  M.  F.  This 
condition  of  affairs  need  not,  however,  exist  in  the  Gramme  ring 
analogue,  since  the  wnly  requirement  is  that  the  sum  of  all  the 
E.  M.  Fs.  generated  in  the  coils  on  the  right  hand  side  be  equal  to 
the  sum  of  those  on  the  left  hand  side.  In  point  of  fact,  as  already 
observed,  the  E.  M.  Fs.  are  not  the  same  in  each  of  the  coils, 
those  at  1  and  13  having  a  maximum,  and  those  at  7  and  19 
having  zero  E.  M.  F.  Since  these  oppositely  directed  E.  M.  Fs. 
balance  each  other,  no  current  will  be  produced  in  the  armature 
unless  an  external  circuit  be  provided,  joining  the  brushes  BB'. 

114.  Diagram  96  shows  no  difference  between  the  amount  of  flux 
threaded  through  the  coils  6,  7  and  8  or  18,  19  and  20,  and,  con- 
sequently, according  to  theory  the  total  absence  of'induced  E.  M.  F. 
In  practice,  however,  owing  to  leakage  (Sec.  68)  and  other  causes, 
no  coi!  is  entirely  free  from  E.  M.  F.  generated  in  it. 

Moreover,  the  difference  in  the  E.  M.  F.  generated  in  coils  13,  12, 
11  and  10  is  not  as  great  as  might  be  inferred  from  their  angular 
position  on  the  armature,  owing  to  the  fact  that  (Sec.  86)  the  flux 
enters  the  armature  core  nearly  uniformly  all  around  its  surface. 

In  order  to  determine  the  total  E.  M.  F.  generated  in  such  an 
armature  as  is  represented  in  Fig.  97,  it  is  first  necessary  to  deter- 
mine the  E.  M.  F.  generated  in  a  single  turn.  Considering  a  turn 
starting  from  the  position  7,  and,  therefore,  containing  no  flux, 
being  carried  by  the  uniform  rotation  of  the  armature  in  the  direc- 
tion of    the    arrows  to    the    position  19  in   a  time  i  seconds,  during 

this  time    the  flux  threading  through    it  changes  from  ~     webers  in 

<ji  .  ... 

one  direction  to  ^    webers  in    the  opposite  direction  and,  therefore, 

the  change  in  flux  linkage  will  be  <j)  webers,  ^  being  the  total  flux 
passing  from  iVinto'5",  through  the  armature.  Whatever  maj- be 
the  distribution  of  flux  through  the  armature  and  in  the  air  gap, 
the  average  E.  M.  F.  generated  in  the  coil  during  this  time  will  be 
ij>  ^  C.  G.  S.  units  of  E.  M.  F.  If  the  number  of  revolutions*  made 
by  the  armature  per   second  be  ?/,  then    one  revolution    takes  place 

in  the     th  of  a  second,  and  a  half  revolution  in  the  ^,th  of  a  second. 


so  that  / 


and  the  average  E.  M.  F.  is 


115.  If,  for  example,  the  armature  be  revolved  at  a  speed  of  600 
revolutions  per  minute  or  10  revolutions  per  second  «  =  10,  and  since 
4)  has  been  assumed  to  be  2  megawebers,  the  average  E.  M.  F.  gen- 
erated in  any  loop  in  passing  from  the  position  7,  to  the  position  19, 
will  be  20x2,000,000=  40,000.000  C.  G.  S.  units,  orO.4  volt  (Sec.  71). 
The  same  E.  M.  F. ,  oppositely  directed,  however,  will  exist  on  the 
average  in  any  turn  on  the  right  hand  side  of  the  line  BB'.  If  the 
ring  were  wound  with  only  four  turns,  say  1,  7,  13  and  19,  the 
E.  M.   F.   generated  in    these  turns  when  placed    in  series  and  con- 
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nected  to  the  brushes  />'  and  li'  would  evidently  fluctuate  consider- 
ably, since  when  the  coils  occupy  the  position  shown,  the  E.  M.  l"s. 
would  be  a  niaxiniuni  in  1  and  13,  ami  be  zero  in  7  aiul  I'J,  while, 
after  's  of  a  revolution,   all  four  coils  would  be  active.     If,  however, 

%  5 


i'ig.    98.— voi.t.\ic   .x.nalogllc  oi-    e.    m.    i's.    c.kneratkd   in 
Grammk  Ring. 

numerous  turns  are  wound  on  the  coil,  it  is  evident  that  the  total 
E.  M.  F.  between  the  brushes  />'  and  B'  will  be  very  nearly  uni- 
form, since  the  only  fluctuation  which  can  take  place  is  that  coinci- 
dent with  the  transfer  of  a  single  turn  beneath  the  brush ;  conse- 
quently, in  order  to  determine  the  total  E.  M.  F.  generated  by  the 
rotation  of  a  Gramme  ring  armature,  it  is  only  necessary  to  multi- 
ply the  average  E.  M.  F.  in  each  turn  by  half  the  number  of  turns 
on  the  armature;  i.  c,  by  the  number  of  turns  active  between  /.' 
and  /)"  on  each    side,  so  that  if    zc  be  the  number  of   turns  on    the 

armature  counted  once  around,  ,  will  be  the  number  of  turns  active 

between  brush  and  brush,  and  the  total  E.  M.  F.  on  each  side  of 
the  armature  will  be 

^  n  zv 
"lOO,00(M)00 

If  :o  =  24,  as  in    the  case    represented,  then    the    total  E.  M.  F. 
will  be  2,000,000  X  10  X  24  =  480,000,000  =:  4.S  volts. 
Laboratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued.) 

Practical  Notes  on  Dynamo  Calculation.— XXIV. 


2<nix  ''   =  4>  H  w   C.G.S.  units 


Lj^  volts. 


BY   ALFRED   E.    WIENER. 

If  two  magnets  furnish  the  magnetic  flux  they  are  placed  con- 
centric to  the  armature  and  the  two  sets  of  polepieces  so  arranged 
that  adjacent  poles  on  either  "-ide  of  the  armature  are  o'^  unlike 
polarity,  but  that  poles  facing  each  other  on  opposite  sides  of  the 
armature  have  the  same  polarity.  Such  a  Double  Magiut  Multipolar 
'lype  is  shown  in  Fig.  %;  it  is  that  designed  by  Lundell,  and  built 
by  the  Interior  Conduit  and  Insulation  Company,  New  York. 

In  giving  tl>e  yoke  of  the  Radial  Multipolar  T\pe  i  Fig.  88  \  such  a 
shape  as  to  form  a  polepiece  between  each  two  consecutive  magnets 
an  iron  clad  form  is  obtained  having  alternate  valient  and  conse- 
quent poles,  and  requiring  but  one-half  the  number  of  magnets  as 
a  Radial  Multipolar  Machine  of  same  number  of  poles. 

Fig.  97  shows  a  fleld-frame  of  the  Multipolar  Iron  Clad  Type. 
having  six  poles,  which  is  the  form  employed  in  the  Gearless  Street 
Car  Motor  of  the  Short  Electric  Railway  Company,  Cleveland,  O. 
In  Figs.  98  and  99,  two  special  cases  of  this  type  are  depicted,  both 
representing,  Pourpolar  Iron  Clad  Types,  and  differing  only  in  the 
position  of  the  magnets.  The  Horizontal  Fourpolar  Iron  Clad 
Type,  Fig.  98,  is  used  in  the  Edison  Iron  Clad  Motor  (General 
Electric  Company  1,  and  in  the  dynamos  of  the  Wenstrom  Electric 
Company,  Baltimore,  Md.  The  lerlical  Fourpolar  Iron  Clad 
Typi\  Fig.  99,  is  employed  by  the  Elliott-Lincoln  F:;iectric  Com- 
pany, Cleveland,  O. 

Fig.  100  shows  a  special  case  of  the  Horizontal  Fourpolar  Iron 
Clad  Type,  obtained  by  symmetrically  doubling  the  frame  illust'-ated 
i'l  Fig.  84,  and  providing  four  poles  instead  of  two.  The  cores  are 
so  wound  that  the  centre  of  the  cylindrical  iron  wrappage  has  one 
polarity  and  the  ends  the  opposite  polarity.  Two  oppositely 
situated  polepieces  are  joined  to  the  middle,  and  the  two  sets  of 
intermediate  ones  to  the  ends  of  the  magnet-frame;  the  lower  half 
of  Fig.  100,  consequently,  is  a  section  taken  at  right  angles  to  the 
upper  half,  the  diametrically  opposite  section  being  identical.  This 
type  has  been  developed  by  the  Storey  Motor  and  Tool  Company, 
New  York. 

Multipolar  fields  may  also  be  formed  by  a  number  of  independent 
horseshoes  arranged  symmetrically  around  the  outer  armature 
periphery.  Figs.  101  and  102  show  two  such  Multiple  Horseshoe 
Types,  double  magnet  horseshoes  being  employed  in  the  former  and 
single  magnet  horseshoes    in  the  latter  type.     JIultiple    horseshoe 


machines  of  '.he  double-uiagnvt  form  l-i>r  lull  have  been  designed 
by  Ivlphinstone  >S:  \'incent,  and  by  F;ilwell-I'arker  Electro-Con- 
struction Corporation,  England;  while  the  single-magnet  form  1  Fig. 
102)  is  employed  by  the  Electron  Manufacturing  Company, 
(Petrel),  Springfield,  Mass. 

Further  forms  of  multipolar  fields  can  be  derived  from  the  bipolar 
horizontal  and  vertical  double-magnet  types,  respectively.  If,  in 
the  Vertical  Double  Magnet  Type,  Fig.  76,  an  additional  polepiece 
is  provided  at  the  centre  of  the  frame  so  as  to  face  the  internal 
surface  of  the  armature  at  right  angles  to  the  outer  polepieces,  the 
hourpolar  Vertical  Double  Magnet  Type  is  created,  which,  when 
laid  on  its  side,  will  constitute  the  fourpolar  Horizontal  Double 
Magnet  Type,  Fig.  103.  If,  in  the  Vertical  Double  Magnet  Type, 
Fig.  78.  the  two  cores  are  cut  in  halves  and  additional  jiolepieces 
inserted  at  right  angles  to  the  existing  ones,  the  Vertical  Quadruple 
Magnet  Type,  Fig.  104,  is  obtained;  the  same  operation  performed 
with  the  Horizontal  Double  Magnet  Type  (77)  will  give  the  Hori- 
zontal Quadruple  Magnet  Type. 

Fourpolar  Horizontal  Double  Magnet  Dynamos  are  ( Fig.  103) 
built  by  the  Zurich  Telephone  Company,  Zurich,  Switzerland;  and 
Vertical,  Quadruple  Magnet  Machine  (Fig.  101)  by  the  Duplex 
Electric  Company,  Corry,  Pa. 

Numerous  other  multipolar  types  have  been  invented  and  patented, 
but  have  not  yet  come  into  practical  use. 

Chapter  42  — Selection  of  Type. 

If  the  type  is  not  specitied,  the  field  magnet  frame  for  a  large  . 
output  machine  should  be  chosen  of  one  of  the  multipolar  types, 
as  in  these  the  advantage  of  a  better  proportioning  and  a  higher 
eSciency  of  the  armature-winding,  and  the  possibility 
of  a  symmetrical  arrangement  of  the  magnetic  frame  results  in  a 
saving  of  copper  as  well  as  of  iron  ;  while  for  smaller  machines 
— below  10  kilowatts  capacity — the  bipolar  forms  are  preferable 
on  account  of  the  great  complication  caused  by  the  increased 
number  of  armature  sections,  commutator  divisions,  field  coils, 
etc.,  necessary  in  multipolar  machines,  and  on  account  of  the 
narrowness  of  the  neutral  or  non-sparking  space  on  a  multipolar 
commutator. 

The  field,  moreover,  should  have  as  few  separate  magnetic 
circuits  as  possible  ;  thus  in  the  case  of  a  bipolar  type,  it  should 
be  a  single  magnetic  circuit  rather  than  the  consequent  pole 
type  which  is  formed  by  two  or  more  magnetic  circuits,  of  one 
or  two  magnets  each,  in  parallel,  because  the  former  is  more 
economical  in  wire  and  in  current  required  for  excitation.  In 
two-circuit  consequent  pole  machines,  for  instance,  such  as  the 
Double  Magnet  types.  Figs.  77,  79  and  80,  and  the  Double  Horse- 
shoe types.  Figs.  81  and  82,  according^  to  Table  LIII.,  Chapter 
43,  there  is  1.41  times  the  length  of  wire,  and  consequently 
also  1.41  times  the  energy  of  magnetization  required  than  in  a 
single  circuit,  round  cores  being  used  in  both  cases,  and  the 
single  circuit  having  exactly  twice  the  area  as  each  of  the  two 
parallel  circuits  in  the  consequent  pole  machines.  Triple  and 
quadruple  magnetic  circuits,  i.  e.,  3  or  4  cores,  or  sets  of  cores, 
magnetically  in-parallel,  are  still  more  objectionable,  requiring, 
when  the  cores  are  of  circular  cross-section,  1.73  and  2.00  times 
as  much  wire,  respectively,  as  a  single  magnetic  circuit  having 
a  round  core  of  equal  total  sectional  area. 

If  a  machine  has  several  magnetic  circuits,  each  of  which, 
however,  passes  through  all  the  magnets  in  series,  then  the 
frame  is  to  be  considered  as  consisting  of  but  one  single  circuit, 
for  the  subdivision  only  takes  place  in  the  yokes,  and  it  is  im- 
material as  to  the  length  of  exciting  wire  whether  the  return 
path  of  a  single  circuit  is  formed  by  one  yoke,  or  by  a  number 
of  yokes  magnetically  in  parallel.  The  above-named  objection 
to  divided-circuit  types,  consequently,  does  not  apply  in  the  case 
of  the  Iron -Clad  Forms,  Figs.  83  to  87. 

According  to  Table  LII..  Chapter  40,  the  Horizontal  Double 
Magnet  Type,  Fig.  75,  and  the  Horizontal  Iron-Clad  Type,  Fig. 
83,  are  the  best  bipolar  forms,  magnetically.  The  iron-clad 
types,  furthermore,  possess  the  mechanical  advantage  of  hav- 
ing the  field-windings  and  the  armature  protected  from  external 
injuries  by  the  frame  of  the  machines,  which  makes  them  emi- 
nently adaptable  to  motors  for  railway,  mining  and  similar 
work. 

The  Inverted  Horseshoe  Type,  Fig.  68,  which  ranks  very 
highly,  as  far  as  its  magnetic  qualities  are  concerned,  has  the 
centre  of  its  armature  at  a  comparatively  very  great  distance 
from  the  base,  requiring  very  high  pillow-blocks,  which  have  to 
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carry  the  weig-lit  as  well  as  the  downward  thrust  of  the  armature 
inherent  to  the  inverted  forms  havinj,'  the  field-windings  below 
the  centre  of  revolution;  see  chapter  24.  The  side  pull  of  the 
belt  with  a  hig-h  centre  line  of  shaft  tends  to  tip  the  machine, 
and  the  chanjjes  in  the  pull  due  even  to  the  undulations  of  the 
belt  will  cause  a  tremor  in  the  frame  which  jars  the  brushis 
and,  eventually,  loosens  their  holders,  and  which  has  adisastrous 
influence  upon  the  wearing  of  the  commutator.  On  this  account 
the  inverted  forms,  or  "  under-types  "  can  only  be  used  for  small 
and  medium-sized  machines,  in  which  the  height  of  the  pillow- 
blocks  remains  within  practical  limits. 

In  selecting  a  multipolar  type.  Table  LII.  shows  that  the 
Radial  Innerpole  Type.  Fig.  89,  ofl'ers  the  best  advantage  with 
regard  to  the  magnetical  disposition;  with  this  type,  however, 
are  connected  some  mechanical  difficulties,  due  to  the  necessity 
of  supporting  the  frame  from  one  of  its  ends,  laterally,  and  the 
armature  fiom  the  other. 

In  the  outerpole  types  the  armature  core  can  be  supported 
centrally  from  the  inner  circumference,  and  the  frame  suitably 
provided  with  external  lugs  or  flanges  resting  upon  the  founda- 
tion, a  most  desirable  arrangement  for  mechanical  strength  and 
convenience.  The  most  favorite  of  the  outerpole  forms  is  the 
Radial  Outerpole  Type,  Fig.  88,  on  account  of  its  superiority, 
magnetically,  over  the  Tangential  and  Axial  Multipolar  Types. 

In  all  dynamo-designs  the  consideration  is  especially  to  be 
borne  in  mind  that  the  whole  machine  as  well  as  its  various 
parts  should  be  easily  accessible  for  inspection,  and  so  arranged 
that  they  can  conveniently  be  removed  for  repair  or  exchange. 
A  large  number  of  machinesowe  their  popularity  chiefly  to  their 
good  disposition  in  this  respect. 

The  shape  of  the  frame  in  all  cases  is  preferably  to  be  so 
chosen  that  the  length  of  the  magnetic  circuit  in  the  same  is  as 
short  as  possible. 

(To  be  continued.  ) 


Static  Electricity  and  Printing. 

To  the  Editor  of  The  Electrical  World: 

Sir:— We  notice  in  a  recent  issue  an  inquiry  for  some  device  to 
assist  the  pressman  in  dispelling  the  much  abused  electricity,  so 
commonly  present  in  all  pressrooms  during  the  winter  months. 

As  we  have  had  in  the  past  an  exasperating  experience  with  elec- 
trification in  our  pressroom,  and  are  now  having  no  trouble  what- 
ever, we  will  endeavor  to  explain  to  your  readers  the  means  we 
have  in  use  for  ridding  ourselves  of  that  annoyance. 

It  is  well  recognized  among  pressmen  that  the  output  of  the  press- 
room in  the  winter  is  greatly  curtailed,  and  principally  on  account 
of  the  trouble  with  electricity,  as  manifested  in  offset  or  smutting, 
itnperfect  delivery,  uneven  piles  on  the  delivery  board,  etc.,  necessi- 
tating, also,  slower  speed  of  Ihe  press. 

The  main  principle  of  our  device  is  the  liberation  of  steam,  in 
the  form  of  vapor,  immediately  under  the  sheet  of  paper  as  it  leaves 
the  cylinder  after  being  printed. 

To  do  this  we  attach  a  perforated  steam  pipe  to  our  heating  sys- 
tem (we  have  a  heating  coil  under  each  press,  which  makes  the 
matter  eas3'),  and  suspend  it  directly  under  the  tapes  of  the  deliv- 
erv,  from  six  to  twelve  inches  from  the  same  as  the  circumstances 
may  direct,  extending  the  pipe  the  full  width  of  the  press. 

To  prevent  moisture  from  dripping  on  the  form  or  roller.=,  a  sec- 
tion of  eave-trough,  closed  at  the  ends,  is  suspended  under  the  per- 
forated pipe,  and  to  secure  even  distribution  of  the  moisture  a 
smaller  trough  is  fastened  in  an  inverted  position  over  the  pipe, 
thus  preventing  any  blowing  of  the  water  or  steam.  A  suitable 
drip  pipe  is  attached  to  the  lower  trough  to  carry  away  surplus  con 
densation. 

We  think  the  accompanying  sketches  will  sufficiently  illustrate 
the  application  of  the  device. 

If  the  main  principle  is  adhered  to,  of  applying  the  moisture 
immediately  under  the  sheet  as  it  leaves  the  cylinder,  a  modifica- 
tion of  this  device  may  be  applied  to  any  press  \>y  an  intelligent 
pressman,  and  avoid  any  further  trouble  with  electricity. 

Before  applying  this  device  to  our  presses  we  were  greatly  trou- 
bled with  offset  or  smutting,  failure  of  the  sheet  to  leave  the  cylin- 
der, etc.,  and  the  paper  could  not  be  made  to  deli%'er  in  even  piles 
with  the  best  of  mechanical  joggers,  while  the  pressman  often 
received  severe  shocks  from  the  charge  on  the  pile  on  the  delivery 
load. 

This  may  look  like  going  to  a  great  deal  of  trouble,  and  the 
machine  may  appear  to  the  electrician  as  unscientific  and  crude, 
but  a  brief    trial  of    it  on  one    press  will  satisfy  the    most    skeptical 


pressman  of  the  perfect  working  of  the  scheme,  even  though  there 
be  no  wires  attached. 

The  amount  of  steam  lo  be  admitted  is  small  and  may  be  soon 
learned;  enough  to  form  a  small  cloud  of  vapor  is  suflicient. 

There  is  no  damage  to  the  surface  of  the  highest  finished  super- 
calendered  paper,  unless  the  press  be  stopped  with  a  sheet  directly 
over  the  steam.  We  also  find  no  trouble  with  rusting  of  the 
machinery,  as  would    be  Ihe    case  if    the    atmosphere  of    the    room 
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were    dampened    to    the    same    extent    as  it  is    directly  under    the 
sheet. 

We  have  never  attempted  to  solve  the  scientific  theory  of  the 
operation  of  this  device.  Perhaps  the  more  technical  of  your  read- 
ers can.  Wm.  C.  Gage  &  Son.s. 

Battle  Creek,  Mich. 

To  the  Editor  of  The  Electrical  World  : 

Sir; — The  electricity  in  paper,  of  which  many  printers  complain, 
is  usually  in  the  paper  when  it  is  received  from  the  mill.  No  doubt 
the  cylinder  printing  machine  adds  something  to  it. 

We  have  tried  these  remedies;  ( 1-  )  A  continual  wetting  of  the 
floor,  and  the  production  of  a  moist  atmosphere;  this  is  only  a 
partial  benefit.  (2.  )  The  attachment  of  copper  wires  leading  from 
the  paper  to  the  floor;  apparently  of  no  benefit  at  all.  (3.  )  Steam- 
ing the  paper  by  allowing  the  steam  to  escape  from  a  gas  pipe 
pierced  with  little  jets.  This  has  been  quite  effectual.  Mr.  More- 
house, of  New  Haven,  says  that  heated  air  accomplishes  the  same 
purpose.  With  his  method  he  uses  a  hollow  copper  tube  pierced 
with  holes  about  one  and  one-half  inches  apart  from  which  come 
flames  about  an  inch  high.  This  tube  is  put  underneath  the  feed- 
board  of  a  cylinder  press,  which  sends  a  current  of  warm  air  upon 
the  paper  after  it  has  been  printed.  He  claims  that  this  is  entirely 
effectual.  Thko.  L.  De  Vinne. 

New  York.  N.  Y. 


Shunt  vs.  Compoun(l==Wound  Dynamos. 

To  the  Editor  of  The  Electrical  World: 

.Sir: — In  a  recent  number  of  The  Electkical  World  I  noticed 
an  article  on  dynamos  for  power  plants.  The  writer  made  the 
statement  that  most  men  in  charge  of  power  and  lighting  plants 
preferred  shunt  to  compound-wound  dynamos,  considering  it  better 
to  rel\-  entirely  upon  hand  regulation  than  placing  dependence  on 
the  compound  winding  to  accomplish  the  desired  regulation.  I  did 
not  suppose  such  to  be  the  case  at  all  in  this  country,  although 
this  idea  does  prevail  to  a  large  extent  in  England. 

It  would  seem  that  the  use  of  compound  winding  is  analogous  to 
the  use  of  the  governor  on  a  steam  engine.  Of  cour.se,  compound 
winding  regulates  only  within  certain  limits.  Attendants  are 
needed  to  look  after  it  occasionally,  but  such  is  the  case  with  the 
engine  governor  as  with  any  automatic  system  of  regulator. 

I  have  seen  a  Corliss  engine  slow  down  and  almost  stop  when  a 
large  load  was  suddenly  thiown  upon  it.  It  would  have  stopped 
entirely  had  not  the  engineer  opened  the  valves  and  admitted  more 
steam.     Yet  they  continue  to  use  the  same  governor. 

It  must  require  an  immense  amount  of  labor  in  a  large  plant 
equipped  with  shunt  machines  to  keep  good  regulation  when  the 
load  is  constantly  varying.  It  there  is  a  nearly  constant  load  a 
shunt  machine  is  all  right.  A  well  designed  compound  machine  will 
regulate  well  except  in  case  of  a  sudden  and  large  change  in  load. 

Cleveland,  O,  F.  T,  Carlton. 
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.V.'/f  — The  oliject  of  this  (leparlint.-nl  is  to  give  a  digest  of  tlic-priiicipal  Iccli- 
iiical  articles  on  electrical  subjects  appearing  in  American  and  foreign  petiodi. 
cals  The  abstracts  will  contain,  briefly,  the  na'.nre  of  the  article,  its  object, 
and  the  most  important  diitn  or  conclusions,  as  far  as  the  limited  space  will 
admit.  Abstracts  made  by  the  authorji.  editors  or  publishers  arc  solicited,  and 
should  be  sent  to  the  I'hiladelphia  oifice  of  The  Klkctricai,  WoKi.n.  922  Chest- 
nut street.  Thev  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  .«hould  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outliae  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English.  French  or  German  languages.  11 
win  he  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals, 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com- 
pilera  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 

DYNAMOS.  MOTORS  AND  TRANSHORMKRS. 

Constriicling  Small  Dj'tiamos.— The  article  mentioned  in  tlie  Digest  last 
week  is  continued  in  the  I.ond.  "Rlec.  Rev,"  Jan.  4.  Resides  the 
speci6c  dimensions  of  the  machine,  some  general  figures  and  recom- 
mendations are  also  given. 

Sntiill  Motor. — An  illustrated  aiticle  intended  for  armatures,  describ- 
iug  the  construction  of  a  very  small  motor,  is  published  iu  "L'Elec," 
Jan.  5. 

Unipolar  UTachitie. — Another  article  by  Mr.  Ziegenberg  is  contained 
in  the  "Elek.  Anz.,"  Dec.  23.  As  the  direct  and  the  counter  E.  M.  Fs. 
in  many  forms  of  proposed  unipolar  machines  are  equal,  thereby  produc- 
ing no  voltage,  he  suggests  making  the  latter  less  than  the  former, 
"thereby  obtaining  a  useful  difference;  this  he  (erroneously)  believes 
can  be  done  by  having  a  different  field  oi  speed  at  the  part  of  the  circuit 
where  the  counter  E.  M.  F.  is  generated.  He  states  that  in  an  ordinary 
Gramme  ring  machine  a  current  will  circulate  in  the  two  parts'of  the 
winding  if  the  machine  is  not  well  constructed,  and  by  increasing  these 
errors  in  its  constiuction  he  believes  this  difference  can  be  made  very 
great  (but  is  not  this  current  an  alternating  one?) ;  a  diagram  of  such  a 
proposed  machine  is  given  (his  erroi  lies  in  the  fact  that  he  forgets  that 
precisely  as  many  lines  of  force  leave  the  armature  as  there  are  entering 
it.  and  that  the  speed  must  be  calculated  in  revolutions  per  second, 
which  is  the  same  for  all  parts  of  the  armature) ;  be  claims  to  have  made 
some  tests  in  which  cui rents  were  produced  (these  tests,  however,  are 
not  conclusive,  as  they  do  not  appear  to  represent  the  true  conditions). 
He  also  suggests  reversing  the  counter  E.  M.  F.,  thus  making  both  use- 
ful; this  he  thinks  may  be  done  by  rotating  one  annular  magnet  in  one 
direction  on  one  side  of  two  flat-ring  armatures,  and  another  oppositely 
polarized  magnet  in  the  other  direction  on  the  other  side  of  this  arma- 
ture (if  the  lines  of  foice  ended  abruptly  in  the  iron  core  of  the  aima- 
ture,  which  they  do  not,  this  would  undoubtedly  woik  very  well):  be 
assumes  that  the  lines  of  force  will  rotate  with  the  iron  and  the  coil 
of  the  magnet  which  generates  them;  he  admits,  however,  that  the  re- 
sult is  somewhat  doubtful. 

Electricity  in  Mining. — The  serial  by  Mr.  Berihon  is  continued  in 
"L'Elec,"  Dec.  29;  he  discu.sses  electric  pumps. 

Constant  Speed  Motors.— The  "Elec.  Age,"  Jan.  1'),  contains  an  arti- 
cle by  Mr.  Fay,  in  which  he  discusses  shunt  motors  in  which  the  speed 
must  be  absolutely  constant,  for  use,  for  instance,  in  silk  mills  where  a 
variation  of  4  to  5  per  cent,  is  quite  out  of  the  question;  he  believes  it 
will  be  superseded  by  the  compound  motor.  He  gives  some  diagrams 
showing  the  variations  in  speed  of  a  number  of  different  motors;  for  a 
three-hp  motor  there  was  a  change  of  speed  of  15.67  pel  cent,  between 
no  load  cold  and  no  load  hot;  this  must  be  due  to  the  heat  of  the  field 
coils;  between  no  load  hot  and  full  load  hot  the  speed  fell  lu  per  cent., 
which  was  due  to  the  heatrng  of  the  aimature;  similar  remits  ate  given 
for  a  number  of  different  motors. 

Dynamo  Design. — In  a  continuation  of  Mr.  Harrison's  serial  in  the 
"Elec.  Age,"  Jan.  19.  he  discusses  magnetic  leakage  and  leprints  Mr. 
Wiener's  recently  published  table  giving  the  factor  of  leakage  for  vari- 
ous types  and  sizes  of  dynamos. 

LIGHTS  AND  LIGHTING. 
T/ie  Light  of  the  Future.— The  Loud.  "Elec.  Rev.,'  Jan.  4,  contains 
an  article  by  Mr.  Gray  on  this  subject.  He  discusses  the  recent  re- 
searches of  Ebeit,  and  examines  whethei  they  are  necessarily  inconsist- 
ent with  what  is  already  known.  According  to  Langley  2.4  per  cent,  of 
the  radiant  energy  in  the  spectrum  of  an  Argand  gas  flame  lies  in  the 
visible  part,  and  he  assumed  that  only  25  per  cent,  of  the  total  energy 
produced  by  combustion  took  the  form  of  radiant  energy  ;  Thomsen  found 


lliat  only  15  pir  i.  in.  .iji)..  ..nd  as  radi mt  energy,  which  with  2.4  jier 
cent,  gives  0.,Vi  per  cent,  as  the  ratio  of  energy  producing  light,  to  the 
total  energy  of  combustion  in  the  Argand  gas  flame;  assuming  that  the 
efficiency  of  the  amyl  acetate  flame  is  about  the  same  as  that  of  oil  or 
gas,  it  is  theoretically  possible  for  a  lamp  converting  all  the  energy  into 
luminous  radiation  to  produce  280  times  more  light  than  the  amyl  ace. 
late  flame  foi  the  same  expenditure  of  energy.  libert  found  that  his  lamp 
gave  1, 500  to  2.000  times  mo^e  light  than  the  amyl  acetate  lamp  or  from 
5  to  7  times  more  than  would  be  theoretically  possible  piovidid  Ihe 
same  rate  of  expenditure  of  energy  in  the  luminous  part  of  Ihc  ladia- 
tion  produced  the  same  candle  power;  experiments  by  Merrill  fAmer. 
Jour,  of  Sc.  vol.  37.  p.  167)  with  the  incandescent  lamp  show  that  the  ratio 
of  the  expenditure  of  energy  of  luminous  radiation  to  the  candle  power 
is  by  no  means  constant ;  there  is  nothing,  therefore,  inconsistent  with 
these  results  in  supposing  that  a  given  expenditure  of  luminous  energy 
in  the  luminescent  lamp  produces  5  to  7  times  greater  intensity  of  light 
than  the  same  amount  of  energy  produces  in  the  amyl  acetate  flame ; 
the  extraordinary  efficiency  of  Ebert's  lamp  is.  therefore,  theoretically 
possible;  he  finds  that  the  Argand  flame,  the  amyl  acetate  lamp  and 
incandescent  electiic  light  all  give  about  the  same  oandlc  power  per  watt 
of  luminous  energy;  the  ratio  of  the  luminous  energy  to  the  total 
eneigv  in  the  electric  lamp  giving  16  cp  is,  according  (o  Merritt,  .054, 
while  in  the  amyl  acetate  lamp  it  is  .0036;  it  is,  therefore,  15  times  as 
great  in  the  former  as  in  the  latter,  and  one  can,  therefore,  only  expect 
about  100  cp  in  the  luminescent  lamp  for  1  cp  in  the  incandescent 
lamp. 

.Silz'ered  Bulhs  —In  an  article  in  the  "Zeit.  f.  Beleucht.,"  Dec.  30,  the 
effects  of  silvering  one-half  of  the  bulbs,  on  the  economy  in  lighting, 
is  discussed.  Two  lamps  were  tested  for  candle  power,  first  with  the  re- 
flector and  then  after  removing  the  silver  coating;  in  the  first  case  they 
gave  40  and  45  cp,  and  in  the  second  case  16  9  and  17.3.  measured  in  the 
diiection  of  the  axis  of  the  reflectot  ;  this  corresponds  in  one  case  to  3.488 
watts  per  candle  without  reflector  and  1.473  with  reflector ;  for  the  sec- 
ond lamp  3.559  without  and  1.368  with  reflector.  A  table  gives  the  total 
cost  of  power  and  lamps  for  1. 000  hours  for  diffeient  candle  powers,  with 
and  without  the  reflector,  which  shows  that  with  the  usual  incandescent 
lamp  375  hours  cost  as  much  as  1,000  houis  with  the  reflector  (this  of 
course  refers  to  the  light  in  the  diiection  of  the  axis  of  the  reflector  and 
not  to  the  total  diffused  light). 

Construction  of  Incandescent  Lamps. — An  article  by  Mr.  Krueger  is 
begun  in  the  "Zeit.  f.  Beleucht.."  Dec.  30;  he  intends  to  describe  the 
lamp  construction  of  different  systems;  in  the  present  portion  the  ".Seel" 
lamp  is  described. 

POWER  AND  HEAT. 

Diphase  Transmission  Plant. — A  brief  abstract  of  a  description  of  a 
diphase  plant  installed  at  a  French  factory  is  given  in  the  Lond.  "Elec. 
Rev."  and  "Elec."  Jan.  4. 

Cooking  by  Electricity.— l^oni.  "Lightning,"  Dec.  27,  contains  an 
article  by  Ml.  Dowsing  on  this  subject. 

Operating  Ships'  Turrets. — An  aiticle  is  begun  in  Lond.  "Engi- 
neeiing,"  Dec.  4,  describing  the  installations  on  the  new  French  cruiser 
Latouche  Treville,  and  on  the  Chilian  cruiser  Capt.  Prat,  in  which  all 
the  operations  of  woiking  the  guns  and  manieuvring  the  turrets  are 
performed  by  electricity. 

Transmission  of  Pozver.-The  "Sch.  of  Mines  Quart."  tor  November 
contains  an  interesting  paper  by  Mr.  Self  on  "Electricity  for  Mining 
Plants."  which,  though  referring  more  particularly  to  mining  plants, 
is  also  of  general  interest.  He  considers  only  the  question  of  the  cost  of 
generating  the  motive  power  at  the  mine  (not  includiug  coal  mines,  of 
course,  and  that  for  transmitting  it  electrically  from  a  distance.  He 
takes  the  case  of  a  mine  the  power  for  which  is  generated  from  wood 
fuel  cut  from  the  neighboring  forests,  and  he  finds  that  foi  a  plant  using 
500  hp  the  total  annual  destruction  of  the  forest  exceeds  10.100  cords,  or 
at  60  cords  per  acre  this  is  equal  to  167  acres  per  year;  at  the  end  of  10 
years  this  means  an  aiea  of  1  mile  wide  and  2.6  miles  long;  at  a  cost  of 
$4  per  cord  at  the  mine,  the  total  expenditure  for  power  will  be  S75  per 
hp  per  year.  He  then  calculates  in  a  general  way  how  far  one  may  be 
justified  in  transmitting  the  power  electrically  to  the  mine.  Since  the 
cost  of  the  generating  ar.d  receiving  plants  will  be  substantially  the 
same  whether  they  are  one  or  50  miles  apart,  the  problem  becomes  one 
of  a  determination  of  the  possible  distance  over  which  it  will  pay  to 
transmit  the  power.  He  develops  a  veiy  simple  general  equation  in 
which  he  substitutes  the  above  mentioned  cost  for  the  power  at  the 
mine  spd  from  it  obtains  the  number  of  dollars  which   may  be  spent  for 
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coiiduclors  and  still  keep  the  final  total  cost  per  hp  pel  year  the  same; 
this  he  finds  to  be  $312,500;  after  fi.xing  upon  the  E.  M.  V.  to  be  allowed 
and  the  per  cent,  loss  on  the  line  it  is  then  a  small  matter  to  find  the 
distance;  for  financial  reasons  it  is  unwise  to  spend  such  a  large  amount 
for  coppci,  but  assumiiiB  $50,000  and  a  20  per  cent,  drop  it  will  pay  to 
secure  and  improve  by  .storaRC  reservoirs  or  ollicrwise,  any  waterfall 
within  a  radius  of  nearly  H  miles  for  2,000  volts,  or  21  miles  for  3,000 
volts.  By  assuming  the  amount  to  be  expended  for  pole  line,  etc.,  and 
substituting  in  this  equation,  one  can  determine  the  value  of  the  elec- 
trical plant  in  the  price  of  wood  pel  cord  oi  coal  per  ton;  the  difference 
between  the  actual  cost  of  fuel  and  the  so-calculated  cost  may  be  taken 
as  a  convenient  measure  of  the  advantages  of  elcctriciiy  over  steam. 

Pro/^ned  /'ransi>iissii<ii  Planl. A  plant  has  been  proposed  to  util- 
ize the  power  of  the  Cedar  River,  Washington,  some  distance  east  of 
Seattle,  the  calculated  power  of  which  is  54,S90  lip  for  12  hours  per 
day.  .\  brief  description  is  published  in  the  "Kng.  News."  Jan.  17,  but 
it  refers  entiiely  to  the  civil  engineering  features;  in  older  to  regulate 
the  speed  a  differential  governor  is  used  diiven  by  an  independent 
source  of  power;  the  comp.iny  proposes  to  .sell  the  powei  at  5i  of  a  cent 
per  hp  hour,  which  represents  .in  average  saving  of  about  35  pel  cent, 
on  the  present  cost  of  13  separate  power  plants  in  that  city. 

Estimates  for  a  proposed  plant  near  Seattle  are  given  iu  the  "Elec. 
Kng  ,"  Jan.  16.  The  power  is  that  of  the  .Snoqualniie  Falls,  Washington, 
23  miles  east  of  Seattle;  it  is  286  feet  high  and  its  theoretical  capacity 
is  51,607  hp;  it  is  intended  to  deliver  about  5,000  hp  at  .Seattle  at  $30 
perhp;  the  Westinghouse  Company  has  made  an  ollei  for  the  whole 
plant,  at  8350,000. 

Niagara  Falls  Planl.— h  short  article  in  the  "Elec.  Eng.,"  Jan  16. 
gives  some  illustrations  of  the  present  plant,  a  previously  published 
description  of  one  of  the  alternators,  and  the  recent  letter  of  Prof. 
Forbes. 

Tree-Felling  Maihine. — "Cassiei's  Mag."  for  Jan.  contains  an  il- 
lustrated description  of  a  machine  made  in  Budapest  in  which  a  series  of 
paiallel  holes  are  drilled  by  a  simple  portable  device  containing  an  elec- 
tric motoi.  I 

TRACTION. 

Accumulator  Traction.— In  a  further  communication  of  Mr.  Epstein, 
in  the  Lend.  "Elec.  Rev,,"  Jan.  4,  he  states  that  the  co-^t  of  renewals  of 
the  accumulator  made  by  this  company  amounts  to  only  1.5  cents  per  car 
mile;  that  the  outlay  is  much  less  in  an  accumulator  sjstem  than  with 
longdistance  transmission;  that  a  battery  leseive  of  25  per  cent,  is 
ample,  although  50  per  cent,  might  be  prefeiable;  regarding  the  great 
cost  of  handling  the  batteiies,  which  was  recently  stated  to  be  very  great, 
he  states  that  a  small  load  using  ocly  a  limited  number  of  cars,  and  pre- 
senting exceptionally  unfavorable  features,  is  no  propei  criterion,  and 
that  with  light  batteries  this  cost  would  be  much  reduced. 

At  ummulator  Traction. — "Helios,"  Dec.  1,  states  that  part  of  the 
tiamways  of  Ilagen,  Germany,  aieto  be  equipped  with  copper-zinc  accu- 
mulators; no  furthet  information  is  given  except  that  they  are  claimed 
to  be  lighter  and  more  durable  than  the  lead  accumulators. 

Scries  Traction  Sys'.cnt.  —  In  an  article  of  a  general  characlei  by  Mr. 
Periy,  in  the  Lond.  "Elec."  Dec.  4,  he  discusses  the  relative  merits  of 
the  series  and  multiple  aic  systems,  pointing  out  the  objections  to  the 
former,  and  its  advantages ;  by  the  use  of  a  system  devised  by  him.self  he 
thinks  that  series  traction  has  been  rendered  practical. 

Electric  Traction  in  Ei<rope.—An  article  by  Mr.  Dawson  is  contained 
in  the  I.ond.  "Elec.  Rev.,"  Jan.  4.  He  states  that  the  woiking  expenses 
of  European  trolley  lines  average  considerably  less  than  11  cents  per  car 
mile,  and  the  average  latio  of  operating  expenses  to  receipts  is  well  be- 
low 90  per  cent.  ;  that  for  the  English  horse  car  lines  is  81  per  cent.,  the 
working  expenses  being  19  cents.  Germany  has  now  180  miles  of  track, 
with  630  cars,  and  more  than  8.000  hp  in  operation,  besides  230  miles 
additional,  for  which  contracts  ha\e  alieady  been  let.  In  Halle,  Ger- 
many, there  was  one  accident  to  every  88,638  car  miles;  on  the  Berlin 
horse  railways  tbeie  was  one  in  every  41,625  car  miles;  in  Boston  it  was 
52,47.5. 

The  same  journal  contains  an  article  by  Mr.  Holioyd  Smith,  on  "The 
Present  Position  and  Prospects  of  Electric  Traction  in  This  Country" 
(England).  The  aiticle  is  general  in  character,  and  is  chiefly  of  local 
interest. 

A  detailed  discussion  of  the  subject  of  the  return  circuit,  by  the  same 
authoi,  with  numerous  illustrations,  is  put-lished  in  the  "Bui.  Ass.  Irg. 
Elec.  Montefiore, "  Dec.  15. 

Electric  Traction. — A  long  series  of  papers  on  this  subject  by  Mr. 
Philip  Dawson  is  begun  in  Lond.  "Engineeiing. "  Dec.  4.  The  chief 
aim  will  be  to  describe  briefly  the  present  state  of  electiic  tracticii  in 
the  United  States  and  Canada  from  data  collected  by  himself  during  a 
recent  visit  to  this  country. 

Light  Kail-ways  in  Bclgimn.  —  Major  Addison's  report  to  the  Board  of 
Trade  on  light  lailways  in  Belgium  is  published  in  the  Lond.  "Elec. 
Eng.."  Jan.  4. 

Municipal  Ownership. — An  editorial  in  the  "Eag.  News.,"  Jan.  17, 
argues  in  favor  of  municipal  ownership  of  street  railways;  "the  best 
available   remedy  within   great  cities  seems  to  be  municipal  owneiship 


of  the  whole  street  railway  system,  and  its  lease  to  operating  corpora- 
tions on  terms  just  to  both  parties,  but  leaving  the  absolute  contiol  in 
the  bauds  of  the  city  authorities.  This  is  the  plan  now  on  trial  in 
Toronto  and  in  Detioit;  and  it  has  been  long  enough  on  trial  in  the  first 
named  city  to  prove  the  wisdom  of  those  who  carried  the  plan  through 
against  powerful  and  interested  opposition.  Theic  are  objections  to  the 
plan,  we  will  admit;  but  these  arc  far  outweighed  by  the  objectionable 
features  of  the  pic.scnt  general  abuse  of  power  obtained  for  nothing  by 
the  street  railway  companies  which  have  grown  to  such  colossal  propor- 
tions duiing  the  past  few  ycais. " 

Supplementary  jrire.—1a  an  article  by  Mr.  Wynkopp,  in  the  "Elec. 
Eng.,"  Jan.  16,  he  argues  against  the  use  of  the  supplementary  return 
circuit  between  the  rails;  he  shows  that  the  rail  bonds  may  be  made 
sufticiently  conductive  so  that  this  wire  will  not  be  lequired.  the  chief 
objection,  however,  being  that  it  lasts  but  a  short  time.  If  it  be  sup- 
pressed and  employed  partly  in  increasing  the  bond  capacity  to  that  of 
the  rail,  the  resistance  will  be  reduced  quite  appieciably,  although  only 
about  half  of  the  copper  saved  has  been  added  to  the  bond,  showing  that 
there  is  actually  a  saving  of  about  666  pounds  per  thousand  feet,  while 
the  resi-stance  of  the  return  circuit  has  been  decreased. 

.Single  Kail  .System.— A  description,  with  an  illustration  (showing  no 
details)  of  the  Beecher  single  rail  accumulator  system  at  Waterport,  N. 
Y.  (see  Digest,  Jan.  19),  is  given  in  the  "Elec.  Eng.,"  Jan.  16.  The  car 
has  50  cells  of  chloride  accumulators,  and  a  5  hp  slow  speed  motor,  the 
car  weighing  4  tons  without  passengers;  it  will  seat  24peisons;  on  a 
recent  trial  trip,  with  23  passengers,  a  speed  of  19  miles  an  hour  was 
obtained  with  an  expenditure  of  only  3K  hp.  A  contract  has  been  made 
to  construct  and  equip  a  4-mile  road  from  Waterport  to  Lakeside,  on 
which  speeds  of  40  miles  an  hour,  including  slops,  are  to  be  made;  the 
stiucture  is  normally  12'A  feet  abcve  the  surface:  water  powei  is  to  be 
used. 

Electric  Traction.— A  portion  of  the  discussion  of  the  tecent  Institution 
(Lond.)  papers  (all  of  which  was  abstracted  in  these  columns)  is  re- 
printed in  the  "St.  Ry.  Gaz.,"  Jan.  12. 

Horse  Power  for  Car  Propulsion.  —A  correction  and  some  additions  to 
the  simple  rules  mentioned  in  the  Digest  last  week  are  published  in  the 
"Eng.  News, "Jan.  17. 

Xew  York  Rapid  Transit  .System.— The  "Eng.  News,  "Jan.  17,  con- 
tains a  communication  from  Mr.  Reno,  in  which  be  enumeiates  the  ad- 
vantages of  using  his  system  iu  place  of  the  one  proposed  by  Chief 
Engineer  Parsons;  he  claims  that  by  using  this  system  the  cost  will  be 
within  the  legal  limit,  and  that  by  no  other  plan  can  this  be  done;  the 
article  discusses  only  the  civil  engineering  featuies. 

Washington  and  Baltimore  Line. — According  to  a  reprint  from  a  Balti- 
more paper,  in  the  "Elec.  Age,"  Jan.  19,  this  road,  the  length  of  which 
is  27.5  miles,  will  cost  about  $1,000,000;  it  will  be  operated  by  the  block 
signal  system  ;  20  motors  of  100  hp  will  be  used  covering  the  distance  in 
about  35  minutes;  there  will  be  two  stations  of  1,000  hp  each. 

Ohio. — Accoiding  to  the  "Am.  Eng."  for  January,  the  president  of 
the  Ohio  Road  Commission  of  1893  proposes  to  build  a  great  network  of 
about  4.000  miles  of  electric  lines  at  about  $5,000  per  mile,  all  over  (,)hio 
at  the  public  expense,  the  counties  pay  half  and  the  State  the  remainder; 
there  is  a  piobability  that  the  scheme  will  be  brought  before  the  next 
Ohio  Legislature. 

Jersey  City.— Aa  illustratedldescription  of  the  Jersey  City,  Hoboken  & 
Rutherford  R.  R.  Co.  is  published  in  the  "St:   Ry.  Gaz.,"  Jan.  12. 

New  Haven. — A  detailed  description  of  the  power  house  of  the  Fair- 
haven  &  Westville  R.   R.   is  given  in  the  "Elec.  Eng.,"  Jan.   16. 

INSTALLATIONS,  .SYSTEMS  AND  APPLIANCES. 
Possible  Improvements  in  the  Supply  of  Electrical  Energy. — The 
Lond.  "Elec.  Rev.,"  Jan.  4,  contains  an  aiticle  by  Mr.  Ferranti  on  this 
subject,  in  which  he  points  out  the  directions  in  which  progress  must 
be  made.  Continuous  current  stations  ger.eially  show  better  results  in 
the  way  of  cheapness  of  supply,  but  they  are  always  in  districts  of  small 
areas,  and  are  incapable  of  extension;  they  can  therefoie  never  bring  the 
distribution  of  electric  energy  to  the  position  which  it  will  surely  attain  ; 
the  distribution  of  electrical  energy  must  be  done  on  a  large  scale  to  be 
commercial,  and  to  obtain  this  a  large  area  must  be  supplied,  and  from  a 
site  not  in  the  congested  heart  of  a  big  city;  this  points  cleaily  to  the 
use  of  the  high  tension  alternating  current  system,  which  therefore  is  the 
only  one  that  can  completely  meet  the  conditions  which  are  absolutely 
necessary.  Cables  are  now  being  made  at  modeiate  prices,  capable  of 
conducting  such  high  pressures,  so  that  the  question  of  voltage  becomes 
"almost  negligible;"  there  is  little  improvement  to  be  looked  for  in  this 
direction;  if  the  other  apparatus  will  stand  5.000  instead  of  2,000  volts 
this  increased  pressure  could  be  supplied  through  cables  costing  practi- 
cally the  same  money  for  the  same  sectional  area;  the  one  seriously 
weak  point  is  the  question  of  transformers,  and  it  is  principally  in  this 
direction  that  one  must  look  for  impiovement;  the  distribution  after 
transformation  is  also  an  important  point,  and  incandescent  lamps  ought 
therefore  to  be  increased  in  voltage,  and  there  ought  to  be  a  litter  sys- 
tem of  wiling;  the  appaiatus  at  the  geneiating  station  is  far  loo  compli- 
cated to    be   able  to  be  run  cheaply  and  it    is    often  of    inferior  quality ; 
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tntjiiK-tfs  and  capiUilists  have  still  got  to  learn  "tliat  the  best  plant  that 
money  can  hny  is  none  too  good  for  the  purpose. "  ReKarding  the  tunnint; 
economy  he  believes  that  it  can  be  iucteascd  quite  appreciably  by 
superheating  the  steam  to  450  or  500  degrees  F.  ;  there  is  no  doubt  that 
the  internal  combustion  engine  will  be  'the  cheapest  and  best  motive 
power. 

I/izh  t'S.  Low  Pressure.— k\\  article  on  this  subject  by  Mr.  Kennedy 
is  contained  in  the  Lond.  "Elec.  Rev.."  Jan.  4.  The  only  high  pressure 
system  which  has  survived,  he  states,  is  limited  to  that  one  in  which  sub- 
stations are  supplied,  from  which  low  pressure  wires  are  used;  he  dis- 
cus.ses  the  circumstances  under  which  the  advantages  of  high  pi  es(-ure 
are  great  enough  to  warrant  its  adoption  ;  if  the  low  pressure  feed>rs  do 
not  cost  more  than  10  per  cent,  over  and  above  the  high  pressure  feeders, 
including  transformers,  chambers,  switches,  conduits,  and  rectifiers  if 
uecessaiy,  then  continuous  currents  should  be  used,  because  in  the  form 
of  continuous  current  electrical  energy  is  much  moic  generally  useful: 
when  first  '.aid  down  a  high  pressure  system  will  cost  much  less  than 
the  other,  but  this  difference  will  be  less  later  on  as  the  load  increases; 
It  is  only  when  the  cost  of  the  added  low  pressure  mains  is  taken  into 
account,  which  are  required  when  the  distribution  increases,  that  a  true 
comparison  between  the  costs  can  be  made;  the  advent  of  an  improved 
storage  so  that  the  plant  could  be  worked  24  hours  a  day  would 
"knock  the  bottom  out  of  the  whole  alternating  current  plant;"  in  such 
a  system  the  generating  plant  now  in  use  would  supply  just  about  seven 
times  the  present  annual  output;  the  future  for  the  alternating  current 
system  lies  in  large  tiansmission  plants,  in  which  case  two  or  three 
phase  currents  must  be  used.  He  discusses  compressed  aii  as  a  rival  in 
this  field,  stating  that  wonderful  progress  had  recently  been  made  with 
it  in  Palis.  According  to  Prof.  I'nwin,  air  compressed  by  1,000  hp  to 
132.3  lbs.  persqmie  inch  can  be  transmitted  20  miles  in  the  30-inch 
main  with  a  loss  of  pressure  of  only  12  per  cent.,  and  an  air  motor  at 
the  distant  end  would  give  a  brake  hp  of  641 ;  under  more  favorable 
conditions  it  is  possible  to  obtiin  a  total  efficiency  of  over  70  per  cent. 
He  also  discusses  luminescence  and  does  not  think  high  frequency  is 
necessary  to  produce  it,  merely  intensifies  the  effect;  he  believes  that 
luminescence  is  an  effect  of  harmonics;  be  thinks  there  is  not  the 
slightest  doubt  of  the  ultimate  success  of  this  principle  as  a  means  of 
lumination,  "aud  that,  too.  before  long;"  he  also  thinks  that  it  is  quite 
possible  that  luminescence  lamps  may  be  made  requiring  no  vacuum. 

Aiiumiila/or  Inslailaliun.—A  system  of  Messrs.  Siemens  &  Halske  is 
described  and  illustiated  in  the  "Elek.  Anz.."  Dec.  30.  It  refers  to  the 
cise  when  two  series  of  accumulators  are  u=ed  in  connection  with  a  three- 
wire  system,  in  which  the  regulation  becomes  somewhat  complicated 
during  the  charging.  In  the  present  system  a  double  switch  disconnects 
the  neutral  wire  from  the  middle  point  of  the  battery  when  it  is  to  be 
charged  and  inserts  at  that  point  the  auxiliary  dynamo  for  generating 
the  e.xtra  voltage,  the  two  batteries  being  then  in  series  with  their  other 
ends  still  in  connection  with  the  mains  and  the  main  dynamos ;  in  this  way 
the  cells  are  charged.  This  auxiliary  dynamo  may  also  be  connected 
diiectly  to  one  pair  of  mains  for  direct  generation  during  the  heaviest 
loaas.  (This  provides  merely  for  ch.arging  the  batteries  alike,  no  pio- 
vision  being  appaiently  made  in  case  the  two  sets  of  balteries  have  been 
discharged  unequally.)  Incase  an  equalizing  machine  is  used  for  reg- 
ulating the  voltage  during  the  charge,  it  is  recommended  to  have  the 
auxiliary  charging  machine  coupled  directly  with  the  i  qualizing  machine 
so  that  the  latter  will  also  serve  as  a  motor  for  the  former. 

Lamps  in  England. — The  Lond.  "E'.ec,"  Dec.  4.  gives  some  interest- 
ing graphical  statistics  of  the  lamps  connected  or  "lampages"  in  London 
and  in  the  United  Kingdom:  the  present  totals  for  J.ondon  are  925,000 
and  for  the  Provincs  hTO.OOO;  in  both  London  and  the  Piovinces  these 
are  divided  almost  equally  between  the  alternating  and  the  direct  cur- 
rent systems,  bein;  still  slightly  in  favor  of  the  latter;  in  the  Provinces, 
the  number  of  lamps  is  about  equally  divided  between  stations  operated 
by  municipalities  and  those  operated  by  private  companies,  but  in  Lon- 
don the  difference  is  very  largely  in  favor  of  the  companies. 

Ct-nlral  Slalions  in  the  C'niled  Kingdom.— The:  Lond.  "Elec,"  Jan. 
4,  publishes  as  a  supplement  a  large  table  containing  a  list  of  the  sta- 
tions in  London  and  the  Provinces  with  a  considerable  amount  of  tabulai 
data  for  each  ;  it  includes  also  a  table  of  those  under  construction  and  a 
map  showing  the  locations;  this  is  doubtless  the  best  table  of  the  kind 
which  has  been  published. 

Water  Fouer  Insinuation.— ?>.  small  water  power  plant  in  France  is  de- 
scribed in  detail  with  illustrations  in  "L'Elec,"  Jan.  5. 

Fecamp.— "Vhe  description  of  this  station  is  concluded  in  "L'Elec," 
Dec  29. 

Statist ics  of  Electric  Fires.— The  "West.  El.,"  Jan.  19.  contains  a 
summaiy  of  the  causes  of  electric  fires  by  Ml.  Merrill,  the  expert  of  the 
Underwriters'  Electrical  Bureau  of  Chicago,  during  the  year  ending 
Oct.  1,  1894;  the  number  of  fires  attributed  to  each  of  a  list  of 
different  causes  is  given  ;  the  total  number  of  electric  fires  which  have 
come  to  his  knowledge  was  475.  representing  a  total  loss  of  nearly  one 
and  one-half  millioa  dollars;  in  319  cases  there  was  little  or  no  loss;  he 
admits  that  the  data  is  somewhat  incomplete  but  states  that  it  is  very 
instructive. 


.\'ano>.  —  \  translation  of  the  description,  with  illustrations,  mentioned 
in  the  Digest  Oct.  20,  is  published  in  the  "Went.  El."  Jan.  19. 
WIRES.  WIRING  AND  CONDUITS. 

Cause  of  E.iplosions  in  L'<indiuts.—ifr.  Eniight.  in  the  Lond.  "Elec. 
Rev.,"  Dec.  28,  offeis  an  explanation  of  the  cause  of  the  recent  Cannon 
stieet  explosion.  He  suggests  that  the  heat  of  the  conductor  might  dis- 
till off  fioiii  the  insulating  material  an  explosive  gas  of  some  sort;  he 
found  from  experiment  that  every  in.4ulating  material  yielded,  on  beat- 
ing, an  explosive  gas,  at  a  temperatuie  of  300  to  400  degrees  C.  :  the 
fact  was  noticed  at  the  time  of  this  explosion,  that  there  was  no  tiace  of 
coal  gas  nor  was  this  gas  found  in  the  soil  in  the  vicinity;  none  of  the 
witnesses  smell  coal  gas,  but  many  of  them  smelt  india  rubber  and  tar; 
furthermore,  there  was  a  dense  smoke  seen,  which  does  not  occur  with 
the  explosion  of  coal  gas,  but  does,  with  the  combustion  of  these  dis- 
tilled gases. 

UnJirgrottnd ll'ins  in  Paris. — In  an  article  by  Mr.  Monmerque,  begun 
in  "L'Eclarige  Elec,"  Dec.  l.'^,  he  describes  the  systems  which  were 
tried  and  abandoned,  among  them  being  that  in  which  baie  wires  were 
suspended  on  insulators  in  conduits. 


Air  Circulation  in  Lead  Cables. — In  a  short  article  in  the  "Elec. 
Eng.."  Jan.  16.  it  is  stated  that  a  punctured  cable  in  Paris  was  repaired 
by  passing  a  current  of  dry  air  through  the  whole  cable ;  at  the  end  of  41 
hours  the  insulation  was  far  higher  than  when  it  was  laid;  this  pro- 
cess his  noiv  becaruj  pirt  of  a  regular  method  of  cible  repairing  and 
has  frequently  been  used;  it  also  enables  a  bieak  in  the  lead  sheath  to 
be  easily  found  by  the  whistling  of  the  compressed  aii  as  it  escapes,  the 
cables  being  suspended  in  the  sewers.  The  appaiatus  foi  drying  the 
air  is  described  and  illustrated  and  consists  of  6  cyli.jders  containing 
calcined  chloride  of  calcium;  the  air  pressure  must  not  be  too  great, 
that  used  in  this  case  being  fioin  14  to  42  pounds  per  sq.  in.  ;  paiaffine 
cables  will  no  longer  be  used  in  Paris,  where  it  is  proposed  to  use  papei 
cables  with  this  new  system  of  drying;  no  precautions  need  then  be 
made  to  keep  out  moisture  in  making  joints. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Luminescence  of  Class  Due  to  Cathode  Hays. — A  paper  by  Mr.  Burke. 
"On  a  suggestion  by  Piof.  J.  J.  Thomson  (see  Digest,  Dec.  15)  in  con- 
nection with  the  luminescence  of  glass  due  to  cathode  rays. "  is  contained  in 
the  "Phil.  Mig."  forjanuary.  More  th.in  100  years  ago  Beccaria  observed 
that  when  vacuum  bulbs  aie  broken  in  the  dark  a  faint  glow  of  light 
was  produced  where  the  bulb  lay.  The  present  paper  describes  a  series 
of  researches,  the  object  ol  which  was  to  find  an  explanation  of  the  phe- 
nomenon;  the  paper  should  be  read  in  its  entirety,  but  the  following 
extracts  will  give  an  idea  of  its  contents.  Laige  incandescent  lamps 
give  a  greater  intensity  than  small  ones,  while  very  small  ones  produce 
no  effect  at  all;  by  placiig  a  plate  of  glass  over  a  receiver  exhausted  to 
20  mm.  and  bieaking  the  glass  a  beautiful  stieam  of  white  light  was 
visible  throughout  the  whole  receiver,  including  a  number  of  luminous 
spots;  it  was  not  possible  to  photograph  it;  the  luminous  spots  were 
large  when  the  fr.igments  of  glass  were  large,  indicating  that  they  had 
become  luminous:  thin,  brittle  plates  of  cast  iion  yielded  no  results; 
the  presence  of  a  gas  is  essential,  although  any  gas  sufficed  to  produce 
the  effect.  He  investigates  the  three  hypotheses,  first,  that  it  was  due 
to  the  bombardment  of  the  molecules  of  air  against  the  glass;  second, 
to  the  collision  of  the  fragments  of  the  glass  with  each  other;  third,  an 
electrical  phenomenon  caused  by  the  rubbing  of  the  air  against  the  glass. 
He  tests  each  of  these  sepaialely  and  finds  that  the  resulls  do  not  seem 
to  harmonize  with  the  first  hypothesis;  no  light  was  produced  in  the 
absence  of  fragments  of  glass,  which  together  with  other  results  ssem 
to  justify  the  second  hypothesis  ;  no  effect  however  could  be  obtained 
with  fragments  of  cast  iron,  ebonite,  sealing  wax,  bone.  etc.  The  ex- 
periments do  not  seem  to  throw  much  light  on  the  Crookes  theory  of 
luminescence  due  to  the  emitted  paiticles  of  gas.  Experiments  to  inves- 
tigate the  third  hypothesis  led  to  no  interesting  resulls. 

The  Future  of  Electricity.— hn  aiticle  on  this  subject  by  Mr.  Walker 
is  contained  in  the  Lond.  "Elec.  Eng.,"  Jan.  4;  he  discusses  the  possi- 
bilities of  the  (somewhat  remote)  future,  laying  stress  on  the  energy  of 
wind,  watei  and  the  sun's  rays,  and  its  possible  utilization. 


Alternating  Current  Condensers  and  Dielectric  Hysteresis. —A  paper 
by  Messrs.  Bedell,  Billantyne  and  Williamson  read  at  the  Madison  meet- 
ing (,\ugust,  1893.)  of  the  American  .\ssociation  for  the  .Advancement  of 
Science,  is  abstracted  in  their  Proceedings  decently  published).  They 
describe  investigations  undeitaken  to  deteimine  the  behavior  of  con- 
densers when  used  on  alternating  current  circuits,  particular  attention 
being  given  to  hysteresis  in  the  dielectric.  The  paper  was  printed  in 
full  in  the  "Phj-s.  Rev.."  vol.  1,  No.  2.  1893. 

Irregularities  in  Alternating  Current  Curz'es.—A  paper  by  Messrs. 
Bedell,  Miller  and  Wagner  read  at  the  Madison  meeting  (.August,  1893,) 
of  the  Ameiican  Association  for  the  Advancement  of  Science,  is  ab- 
stracted in  their  Proceedings  (recently  issued).  They  show  that  instan- 
taneous   curves  have    marked    irregularities   so  that    one  peiiod    should 
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not  be  taken  as  typical.  The  whole  paper  was  piinlcd  in  f\ill  m  llie 
"Pbys.   Rev.,"  vol.  I,  No.  3,  1893. 

The  Electric  Strength  of  Solid,  Liquid  and  Caseous  Dielecti  ics.—h 
pipei  by  Prof.  Macfarlane  and  Mr.  Pierce  read  at  the  Madison  meeting 
(Angust,  18'I3,)  of  the  American  Association  for  the  Advancement  of 
Science,  is  abstiacted  very  briefly  in  their  Proceedings  (recently  issued). 
I*,  contains  an  account  of  measurements  made  with  paralTined  paper, 
beeswaxed  p;iper  and  kerosene  oil,  also  a  discussion  of  these  results 
together  with  tho.se  previously  obtained  by  Macf.irlane  and  Steinmetz. 
The  paper  was  printed  in  full  in  the  "Pbys.  Rev."  lor  November.  18<)3. 

Origin  of  Frictional  Electricity.— h  translation  of  the  article,  with 
illustrations,  which  was  mentioned  in  the  Digest  Dec.  2,  is  published  in 
the  "Elec.  Age,"  Jan.  19. 

Automatic  Toepler  Pump.— A.  paper  by  Piof.  Morley  read  at  the  Mad- 
ison meeting  (August,  1393,)  of  the  American  Association  foi  the  Ad- 
vancement of  Science,  is  abstracted  very  briefly  in  their  Proceedings 
(recently  issued).  It  is  operated  by  water  pressure  and  has  the  special 
advantage  that  the  mercuiial  pump  may  be  placed  anywhere  in  a  build- 
ing and  moved  about  as  easily  as  an  ordinary  pump  while  the  air  pres- 
sure is  permanently  fi.xed.  The  papei  was  leprinted  in  full  in  the  "Am. 
Joui.  .Sci."  1894. 

ELECTRO-CHK.MISTRY  AND  BATTERIES. 

Copper-Zinc  Altcd/i Biitteiy.  —  lulhe  "Elektrochem.  Zeit."  for  January 
Mr.  Oppermann,  describes  the  following  method  for  making  a  very  cheap 
copper  oxide  electrode  for  these  cells.  Plates  of  carbon  are  immersed  in 
a  saturated  solution  made  by  dissolving  copper  scrap  in  nitric  acid,  and 
aie  afterwards  dried;  this  is  repeated  until  they  are  thoroughly  satu- 
rated; after  they  are  thoroughly  dried  they  are  heated,  slowly  at  first 
and  afterwards  quite  hot  until  all  the  copper  nitrate  is  changed  into  cop- 
per oxide,  care  being  taken  that  the  copper  oxide  is  not  reduced  to  cop- 
per; this  can  be  done  without  difEculty;  these  plates  are  more  porous 
and,  therefore,  are  very  active  ;  they  may  be  regenerated  by  being  washed 
with  water  and  allowed  to  dry  for  several  days  in  the  aii  ;  he  adds  that 
with  this  the  voltage  is  1.2  as  against  0.8. 

Boron-Carbon  Sattery—Tae  "Chemical  News."  Jan.  4,  contains  an 
article  by  Mr.  Warren  in  which  be  makes  great  claims  for  a  battery 
which  ht  has  invented  "capable  of  producing  3  volts  and  giving  a  con- 
stant current  from  2  to  2. 5  for  almost  unlimited  duration."  "The  cells 
themselves  aie  constiucted  upon  the  flat  system,  with  sliding  carbon 
plates  enclosed  in  teak  wood  boxes,  the  carbons  being  chemically  pre- 
pared by  special  treatment,  whereby  gaseous  compounds  of  boron  aie  so 
decomposed  as  to  allow  of  the  boron  becoming  absorbed  into  the  pores 
of  the  carbon,  which  are  afteiwards  soaked  in  a  solution  of  oxalate  of 
platinum,  and  heated  to  redness  in  an  atmosphere  of  bydiogen.  A  flat 
])oious  cell  encloses  the  zinc  element  while  the  outer  cell  contains  a 
specially  prepared  manganic  salt  in  admixture  with  each  other  sub- 
stances."  Over  2  feet  of  platinum  wire  was  raised  to  an  incandescence 
by  12  cells  in  series ;  for  driving  motors  one  cell  "is  usually  sufficient. " 

Primary  Balteries.—According  to  the  Lond.  "Elec.  Rev.,"  Jan.  4, 
Prof.  Jamieson  in  a  recent  interview  stated  that  the  "Walkei-Wilkins 
non-polarizing  wet  battery  gave  a  return  in  ampere  houis  of  97  per  cent, 
efficiency  of  the  theoretical  possible  output  per  pound  of  zinc  in  the 
battery,"  and  that  it  would  be  difiicult  to  surpass  such  results. 

Products  of  Salt  Electrolysis.— the  Lond.  "Elec.  Rev.,"  Jan.  4,  men- 
tions some  improvements  regarding  the  method  of  dealing  with  the  prod- 
ucts, devised  by  a  French  company;  the  chlorine  and  alkali  solutions 
being  brought  togelbei  outside  of  the  apparatus,  are  used  in  the  manu- 
facture of  hypochlorite  of  sodium,  or  the  chlorine  is  used  separately 
and  the  soda  is  mixed  with  litharge  in  a  digester  in  which  the  hot  solu- 
tion is  then  carbonated,  forming  white  lead,  the  liquid  being  further 
carbonated  for  the  production  of  insoluble  carbonate  in  solution  of 
sodium  chloride,  the  mother  liquid  being  afterwards  returned  to  the 
electrolyzer. 

Plating  Baths.— The  paper  of  Dr.  Krueger  describing  simple  methods 
for  determining  the  condition  of  electroplating  baths  is  continued  in 
the  "Elektiochem.  Zeit."  for  January;  he  discusses  copper  sulphate 
cyanide  baths. 

Diaphragms. — An  article  in  the  "Elek.  Anz.,"  Jan.  3,  gives  a  biief 
summary  of  the  descriptions  of  diaphragms  which  have  been  proposed 
and  patented,  for  various  electrolytic  purposes. 

Manganese. — According  to  the  "Ind,  and  Iron,"  Jan.  4,  a  firm  in 
Hanover  have  succeeded  in  obtaining  absolutely  pure  manganese  in  the 
form  of  a  fine  powder  by  an  electrolytic  separation  from  its  compound  ; 
alkaline  chlorides  and  chloride  of  manganese  aie  employed  in  the 
ciucibles. 

Q'lantilative  Analysis. — A  description  of  a  laboiatoiy  for  electrolytic 
analysis,  by  Prof. Classen,  isabstracted  in  the  I.,ond.  "Elec.  Eng.,"  Jan.  4. 

Cathodic  Polarization.— h  papei  by  Roszkowski  from  the  "Zeit.  f. 
Phys.  Chem.,"  vol.  IS.  page  267,  is  abstiacted  at  some  length  in  the 
"Elektrochem.  Zeit."  for  Jan. 

Electrolytic  Polarisation. — A  paper  by  Prof.  Daniel  read  at  the  Madi. 
son  meeting     (August,    1893,)    of    the    American    Association      for    the 


Advancement  of  Science,  is  abstracted  at  some  length  in  their  Proceed- 
ings (recently  issued).  The  abstract  gives  a  summary  of  the  results  of  ex- 
periments to  study  the  polarization  phenomena  on  very  thin  metal  parti- 
tions in  different  electrolyte  and  undei  various  conditions  as  to  thick- 
ness of  partition,  current  strength,  temperature,  etc.  The  paper  was 
printed  in  full  in  the  "Phys.  Rev."  and  "Phil.  Mag." 

Generations  of  O.vygen  and  Hydrogen. — A  paper  by.Prof.  Nichols  and 
Mr.  Molei  read  at  the  Madison  meeting  (August,  1893.)  of  the  Aiiieri 
can  Association  for  the  Advancement  of  Science,  is  abstracted  very 
brieHy  in  their  Proceedings  (recently  issued).  They  describe  the  appa- 
ratus used  at  the  Cornell  University  where  the  gases  aie  stored  for 
lecture  purposes;  aftei  mentioniug  the  difficulties  in  using  various 
apparatus,  he  describes  the  present  very  successful  form,  the  essential 
features  of  which  are,  very  deep  glass  jars  with  electiodes  inserted  sepa- 
rately in  long  vertical  tubes,  the  use  of  platinum  for  the  ox3'gen  side 
and  lead  for  the  hydrogen  side. 

Electro-deposition  of  Iridium.— \  paper  by  Prof.  Dudley  at  the  Madi- 
son meeting  (.\ugust,  1893,)  of  the  American  Association  foi  the  Advance- 
ment of  Science,  is  abstracted  very  briefly  in  their  Proceedings  (recently 
issued).  A  solution  of  sodium  iridichlorid,  ammonium  iridichlorid, 
ammonium  iridisulpbate,  were  found  to  give  good  results;  the  bath  was 
kept  at  uniform  strength  by  using  anodes  of  carbon  surrounded  by 
linen  bags  containing  iiidium  hydrate  which  dissolves  as  fast  as  the 
acid  is  set  free,  a  method  which  is  geneially  applicable  when  the  anode 
is  insoluble. 

Eleitroplating  Hulls  of  I'essels. — A  test  of  a  proces.s  was  recently 
made  in  Jersey  City,  a  shoit  description  appears  in  the  "Elec.  Age." 
Jan.  19;  the  vessel  was  badly  corroded  and  coveted  with  incrustations. 
Tanks  5  feet  square  aie  applied  to  the  side  of  the  vessel,  they  are  about 
18  inches  deep;  the  tank  is  first  filled  with  strong  acid  for  24  hours, 
then  with  a  solution  of  cyanide  of  copper  foi  24  hours  and  a  current  of 
900  amperes  at  6  volts  is  used,  after  this  a  solution  of  sulphate  of  copper 
is  used  with  a  current  of  900  amperes  at  3  volts  for  4  days,  after  which 
the  thickness  of  the  coating  is  1-16  of  an  inch.  It  is  stated  that  the  Gov- 
ernment inspectois  have  expressed  the  opinion  that  the  process  is  prac- 
ticable and  effective;  it  is  stated  that  at  present  it  costs  the  Government 
$100,000  for  cleaning  and  painting  the  cruiser  Chicago  for  a  three  years' 
cruise. 

Electrosynthesis.— The  "Amer.  Chem.  Jour."  for  Decembet  contains  a 
long  papet  by  Mr.  Weems  on  "Electrosynthefis  by  the  Direct  Union  of 
Anions  and  Weak  Organic  Acids." 

Hermite  System. — The  conclusions  of  the  Ha  vie  commission  regard- 
ing this  process  are  published  in  the  "Elec.  Age,"  Jan.  19. 

UNITS,  MEASUREMENTS   AND  INSTRUMENTS. 

Specific  Heat  of  Water. — A  Royal  Society  paper  by  Messrs.  Schuster 
and  Gannon  is  abstracted  in  the  Lond.  "Elec,"  Jan.  4.  They  describe 
their  uetermination  of  the  specific  beat  of  water  in  terms  of  the  inter- 
national electric  units;  the  electiical  energy  was  measuied  by  measuring 
the  voltage  at  the  terminals  and  the  quantity  of  the  cuirent  by  a  silver 
voltameter,  in  which  case  it  is  not  necessaiy  to  know  the  resistance  of 
the  wire  nor  to  measure  time.  Their  final  value  for  J  is  4.1804  Joules 
on  the  mercury  theimometer  stale,  4.  I90S  on  the  nitrogen  scale,  all  at  a 
temperature  of  19.1  degrees.  They  refer  to  the  recent  value  of  Grifliths. 
which  is  exactly  one-tenth  of  a  per  cent,  larger.  They  discuss  the  various 
values  of  Joules  equivalent ;  they  give  the  equivalent  in  foot-pounds  at 
Gieenwich  at  19.1  degiees  referred  to  the  Paris  nitrogen  thermometer  as 
follows:  Joule  774,  Rowland  776. 1,  GriflSths  779. 1.  Schuster  and  Gannon 
778.5.  There  seems  to  be  a  difference  in  the  values  obtained  by  the 
electrical  and  those  obtained  by  the  direct  methods ;  whethei  this  differ- 
ence is  due  to  some  remaining  eiroi  in  the  electrical  units  or  to  some 
flaw  in  the  methods  adopted  by  Griffiths  and  by  themselves,  remains  to 
be  decided  by  further  investigation. 

Simple  Students'  Apparatus. — The  question  whethei  labor  saving 
apparatus  should  be  used  as  an  instiument  of  education,  which  was 
brought  up  by  the  recent  paper  of  Prof.  Ayrton  and  Mr.  Haycraft  (see 
Digest,  Jan.  12)  is  discussed  by  Mr.  GriflSths  in  Lond.  "Elec,"  Jan.  4. 
He  contends  that  the  student  should  at  no  time  use  an  instrument  until 
he  has  thoroughly  mastered  the  principle  on  which  its  action  is  based; 
he  should  also  be  instructed  how  toasceitain  the  errors  even  with  simple 
instruments  like  the  balance. 

The  same  subject  is  discussed  editorially  in  the  Lond.  "Elec.  Rev.," 
Jan.  4,  the  ground  taken  being,  that  the  object  of  the  experiment  was  to 
give  a  concrete  idea  of  the  mechanical  equivalent  of  heat,  in  the  simplest 
way  and  free  from  all  elements  of  perplexity,  and  that  it  was  not  in- 
tended to  be  a  lesson  in  calibiation;  it  should  be  termed  an  experi- 
ment as  it  is  in  no  sense  a  determination. 

Quart:  Fibres. — The  Lond.  "Elec.  Rev  ,"  Jan.  4,  recommends  those 
who  intend  to  use  such  fibres  to  consult  the  very  full  and  clear  direc- 
tions given  by  Mr.  Boys  in  the  "Proceedingsof  the  Phys.  Soc,"  Vol.  13, 
pait  1st,  page  69. 

Muzzle  i'elocity  of  Shot.- A  description  of   a   method  for  determining 
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tbis,  taken  from  a  Cantor  lecture  by  Prof.  I.ewes,  is  briefly  describtil  in 
the  Lend.  "Klec.  Bng. ,"  Jan.  4. 

I'lwlometry.—Kn  abstract  of  a  note  by  Mr.  Ferry  read  at  tlie  Madison 
meetini;  (August,  1H9.1.)  of  the  American  Association  forlbe  .\dvanceuif  nl 
of  Science,  is  abstracted  intluir  Pioccedint;*'  (recently  issued).  He  nivcs 
the  results  of  tests  made  to  find  out  wliclher  it  is  coircct  to  interpose  a 
rotating  disk  having  sectors  removed  in  known  proportion  to  the  area  of 
the  whole  disk  and  then  to  assume  that  the  ratio  of  the  light  whiih 
passes  through  to  the  whole  light  is  the  same  as  that  of  the  open  part  lo 
the  whole  disk.  He  concludes  fiom  the  tests  that:  (1)  the  effects  of 
tbis  light  upon  the  retina  will  not  always  be  in  this  pioportion;  (2)  with 
mixed  light  containing  elements  of  different  luminosities  it  will  appear 
not  to  cut  off  all  the  elements  in  equal  proportion  but  will  intercept 
most  strongly  'he  elements  of  low  luminosity;  (3)  with  any  given  light 
the  error  introduced  by  the  use  of  the  disk  increases  as  the  aperture  of 
the  disk  diminishes;  (4)  with  ordinary  illuminants  the  erroi  is  negligi- 
ble when  the  total  aperture  of  the  disk  is  more  than  one-half  of  the 
entire  disk,  but  rapidly  increases  as  the  apertuie  diminishes. 

Electrostatic  Volt  Meter.— K  simple  portable  form  devised  by  Prof. 
Rowland  is  described  and  illustrated  in  the  "Elec.  Eng.,"]an.  16;  it 
appeals  to  consist  simply  of  the  usual  quadrants  and  needle,  but  they 
aie  immeised  in  a  liquid  of  sufficient  insulation  and  high  specific  induct- 
ive capacity,  such  as  various  kinds  of  oils. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Long  Distance  Telephone. —V^ora  a  biief  summary,  on  long  distance 
lines,  published  in  Lond.  "Engineering,"  Dec.  4.  it  appears  that  com- 
munications could  be  carried  on  very  distinctly  between  Hamburg  and 
Trieste,  via  Beilin  and  Vienna ;  the  lines  in  Scandinavia  opens  up  a 
theoretical  possibility  of  connecting  Northern  Sweden  with  Southern 
Austria. 

Grapnel. — A  new  form  of  submarine  cable  Grapnel,  for  use  in  recov- 
ering cables  lying  on  rocky  bottoms,  is  described  and  illustrated  in  the 
Lond.  "Elec.  Rev.,"  and  Lond.  "Elec,"  Jan.  4. 

Accumulators  for  Telegraphy. — In  an  article  by  Mr.  Gray  in  the 
"Elec.  Eng.,"  Jan  16.  he  gives  a  brief  description  of  the  plant  of  chlor- 
ide accumulators  installed  at  Albuquerque  which  supply  the  current  for 
the  circuits  of  the  Postal  Telegraph  Company  between  Chicago  and  San 
Francisco. 

Railroad  Signaling.— "Xbe  "Tran.  Am.  Soc.  Civ.  Eng."  for  Nov.  con- 
tains a  long  paper  by  Mr.  O'Donnell  on  railroad  signaling  with  special 
reference  to  the  block  system;  the  paper  seems  to  be  limited  almost  en- 
tirely to  the  English  systems;  it  is  accompanied  by  a  number  of  illus- 
tiations  and  by  discussion  of  some  considerable  length. 

Cable  Signaling. — The  recent  paper  of  Mr.  Delany  (see  Digest,  Dec. 
22,  Jan.  5,)  is  reprinted  in  "El'ty, "  Jan.  16. 

Transmitting,  Recording  and  Seeing  Pictures.— h  selenium  apparatus 
invented  by  Mr.  Carey  in  1877  is  described  and  illustrated  by  him  in 
the  "Elec.  Eng.,"  Jan.   16. 

Peculiar  Telephone  Troubles.— The  article  by  Mr.  Mix  abstiacted  in 
the  Digest  last  week  is  reprinted  in  full  in  "El'ty,"  Jan.  16. 

Telephone. — The  one  described  in  the  Digest  Dec.  8  is  described  and 
illustiated  in  the  "Elec.  Eng.,"  Jan.  16. 

MISCELLANEOUS. 

Cari^oni.— According  to  an  English  patent  to  Girard  &  Street  the  ordi- 
nary carbons  for  lights,  batteries  and  electrolysis,  aie  heated  in  an  elec- 
tric furnace  to  such  a  high  heat  "that  they  become  soft  and  melt"  the 
carbon  being  therebj  transformed  into  graphite. 

Graphite— kn  academy  paper  of  some  length  by  Mr.  Moissan  is  re- 
printed in  the  "L'Elec,"  Jan.  5.  He  gives  a  leview  of  a  number  of  re- 
searches which  he  has  made  with  this  variety  of  carbon. 

Electrical  Events  in  li'^^.—A  list  of  the  most  important  electrical 
events  during  the  past  year,  in  chronological  order,  is  published  in  the 
Lond.  "Elec,"  Jan.  4. 

New  Product  of  the  Electric  Furnace.— The  "Jour.  Frank.  Inst." 
for  Jan.  contains  an  inteiesting  abstract  from  the  Secretary's  report. 
He  refers  in  general  to  some  of  the  new  pioducts  and  more  particularly 
to  the  reproduction  of  calcium  carbide  iCaO)  which  is  pioduced  by  mix- 
ing lime  and  carbon  together  and  heating  it  in  the  eleotiic  arc.  He  at- 
tributes the  discovery  of  this  to  Mr.  Willson  and  quotes  largely  fn  m  an 
article  in  the  "Eng.  and  Min.  Jour.,"  Dec.  IS.  The  current  in  the  arc 
used  was  4,000  to  S.OOO  amperes;  arrangements  have  been  made  for  the 
manufacture  of  this  product  on  a  large  scale;  it  is  stated  that  one  short 
ton  of  the  product  requires  1.200  lbs.  of  fine  coal  dust,  2.000  lbs.  of 
burnt  lime  and  180  electric  hp  per  hour  foi  12  hours,  which  is  not  far 
from  that  required  by  theory ;  allowing  S2.50  for  the  coal,  S4  for  the 
time,  S6  for  the  energy  and  $2  50  for  the  laboi.  etc..  makes  a  cost  of  SIS 
per  ton  ;  this  refers  to  a  place  where  there  is  cheap  water  power,  coal, 
lime  and    labor;  he  believes    that  it  will  soon    be   manufactured    exten- 


sively in  this  and  other  countries;  the  chemical  combination  involves 
heat  to  the  amount  of  61,000  units;  he  gives  the  properties  of  this  mate- 
rial the  chief  one  being  that  when  dropped  io  the  water  it  geneiates  puie 
acetylene,  one  of  the  richest  illuminating  gases;  to  produce  2.0O0  lbs.  of 
this  gas  will  cost  $37  on  a  basis  of  $15  per  ton  foi  the  calcium  carbide. 
He  gives  the  pioperlies  of  the  gas  which  is  much  more  luminous  than 
olefiant  gas:  by  passing  electric  sparks  through  a  mixture  of  this  gas 
and  nitrogen,  hydrocyanic  acid  is  produced.  He  believes  that  this  opens 
up  such  a  scope  for  researches,  the  results  of  which  will  undoubtedly 
be  revolutionary ;  one  short  ton  of  calcium  carbide  will  produce  about 
10,500  cu.  ft.  of  acetylene  equal  ill  illuminating  value  to  lUO.tXX)  cu. 
ft.  of  city  gas  of  22  to  25  cp  per  5  ft.  burner ;  allowing  for  fieigbl, 
profit,  etc.,  such  a  gas  could  be  obtained  at  nearly  all  points  for  30c. 
per  1,000  cu.  ft.  ;  the  ease  with  which  the  carbide  can  be  shipped  and 
the  gas  be  prepared,  should  enable  it  to  be  adopted  if  ntjt  for  the  com- 
mon supply  of  large  cities,  to  supply  the  requirements  of  couutiy 
hotels,  dwelling  houses  and  railway  cars. 

Carborundum.— The  "Sch.  of  Mines  Quart."  for  Nov.  contains  a  sboit 
paper  by  Mr.  Mathews  on  its  history,  physical  properties  and  chemistiy. 

Hoiv  Does  Electricity  Kill  ?— The  "Elec.  Eng.,"  Jan.  16,  contains  an 
article  by  Mt.  Rosa  in  reply  to  the  one  by  Mr.  La  Roche  (see  Digest  last 
week.)  He  gives  the  results  of  12  different  measurements  of  the  human 
body  from  hand  to  hand  under  dilTerent  circumstances  showing  it  tovaiy 
from  57,000  ohms  with  dry  fingers  grasping  fine  copper  wiics  to  1.570 
with  wet  bands  grasping  brass  tubes  or  hands  immersed  in  water  con- 
taning  saiammoniac;  with  alternating  cuirents  and  probably  better  con- 
tacts, it  was  1.100  ohms,  in  which  case  11  volts  gave  as  stiong  a  current 
as  he  cared  to  take,  and  that  was  only  0.01  ampere.  He  therefore  cannot 
see  how  the  resistance  may  be  as  low  as  800  ohms  with  an  accidental 
contact.  Expeiiments  with  animals  in  which  the  voltage  only  is  given 
aie  woith  almost  nothing  and  are  even  misleading,  as  it  is  the  curient 
that  effects  the  body  and  not  the  voltage;  he  desciibes  an  experiment  with 
a  cat  showing  how  important  it  is  to  state  the  current  as  well  as  the 
voltage.  In  reply  to  Mr.  La  Roche  he  adds  that  volts  do  not  pass  tbrongh 
anybody;  also  that  with  a  long  spark  through  the  air  probably  only  a 
small  fraction  of  the  total  voltage  is  spent  on  the  body.  In  high  voltage 
discharges  obtained  from  Leyden  jars,  the  oscillations  are  separated  by 
periods  of  rest,  hence  the  maximum  values  of  the  current  may  be  many 
times  as  great  as  the  average ;  a  Leyden  jar  discharges  in  so  short  a  time 
that  the  current  might  be  as  great  as  10  or  even  100  amperes,  and  undei 
some  circumstances  might  flow  back  and  forlh  many  times  before  the 
discharge  is  completed.  He  distinguishes  between  two  kinds  of  high 
potential  discharges,  those  produced  by  Tesla  with  an  alternator  and 
those  produced  by  Thomson  with  Leyden  jai  discharges;  in  the  former 
case  the  oscillations  will  be  even  and  of  small  amplitude,  while  in  the 
second  case  there  will  be  peiiods  of  rest  and  the  amplitude  will  be  much 
greatei.  the  maximum  current  will,  therefore,  be  much  greater  in  the 
second  case  than  in  the  first;  it  seems  probable  that  the  physiological 
efl'ects  aie  due  to  the  maximum  current;  in  either  case,  however,  the 
effect  is  vastly  less  than  when  a  Leyden  jar  is  discharged  through  the 
body,  for  the  current  is  relatively  small,  the  larger  part  of  the  voltage 
being  dissipated  in  the  air. 

So-called  Xegative  Lightning.— h  paper  by  Prof.  Stevens  read  at  the 
Madison  meeting  (August,  1893.)  of  the  American  Association  for  the 
Advancement  of  Science,  is  abstracted  very  briefly  in  their  Proceedings 
(recently  issuedi.  In  several  lantern  slides  obtained  by  the  aid  of  the 
camera,  there  were  revealed  black  biancbes  sent  forth  fiom  the  roam 
lightning  stem;  for  these  he  discusses  two  hpyotheses,  that  it  was  due 
to  chemical  reversal  on  the  photographic  plate,  or  that  it  was  due  to 
atmospheiic  absorption;  he  prefers  the  second. 

Ozone. — A  portion  of  the  lecent  paper  of  Di.  Froelicb  abstracted  in  the 
Digest  Nov.  17  is  reprinted  in  "El'ty.,"  Jan  16. 


New  Books. 

The  Elements  of  Physics.  By  Hemy  S.  Carhart,  M.  A.,  Professor  of 
Physics  in  the  University  of  Michigan,  and  Horatio  N.  Chute,  M.  S., 
Instructor  of  Physics  in  the  Ann  Arbor  High  School.  Boston:  Allyn 
and  Bacon.     382  pages,  298  illustrations.     Price,  $1.50 

This  is  a  book  for  the  class-room  as  distinguished  from  a  manual  for 
the  laboratory.  The  experiments  are  mostly  qualitative  to  illustrate 
principles.  The  sequence  of  topics  is  such  that  the  pupil  may  pass  from 
subject  to  subject  with  the  aid  of  what  he  has  already  acquired.  It  is 
claimed  with  justice  that  every  experiment,  definition,  and  statement  of 
principle  is  the  result  of  practical  experience  in  teaching  classes  of 
%-arious  grades.  As  a  result  we  have  a  clearly  formulated  statement  of 
facts  such  as  every  student  should  be  thoioughly  acquainted  with  before 
he  sets  out  to  explore  for  himself.  If  all  were  teachers  like  these,  we 
should  have  no  more  of  the  silly  method  of  putting  to  work  an  ignorant 
student  to  re-discover  the  laws  of  physics  without  benefit  from  the 
experience  of  others.  The  get-up  of  the  book  is  in  keeping  with  its 
other  claims  for  clearness.  At  the  head  of  a  paragraph  the  subject  is 
given  in  full-faced  type.  Laws  are  given  in  italics,  as  well  as  words  and- 
terms  defined.  Directions  for  experiments  are  put  in  type  a  size 
smaller  than  the  context.  The  reviewer  can  unhesitatingly  commend 
this  book  lo  teacher  and  pupil. 
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Telephone  Patents. 

The  counsel  of  tbe  Harrison  International  Tek-plione  Company  has 
addressed  a  letter  to  the  Central  I'nion  Telephone  Company.  Chicago, 
in  regard  to  a  circular  i.ssued  by  the  lattei.  jriving  notice  that  "the  Ameri- 
can Bell  Telephone  Company  owns  Letters  I'atent  No.  463.569,  gianted  to 
Etuile  Berliner,  Nov.  17th,  18*)!,  for  a  combined  telegraph  and  tele- 
phone, and  controls  Letters  Patent  No.  474, 2J1,  granted  to  Thomas  A. 
Kdison,  May  .^d,  1892.  foi  a  speaking  telegraph,  which  patents  cover 
fundamental  inventions  and  embrace  all/oims  of  microphone  trans- 
mitters and  of  carbon  telephones,"  and  which  rights  the  Central  Com- 
pany controls  in  its  territory. 

"Tbe  reception  of  these  circulars  and  alleged  infringement  notics  aie 
a  constant  annoyance,  damage  and  injury  to  our  clients,  their  customers 
and  their  business  affairs,"  says  the  counsel  of  tbe  Harrison  Company. 
"These  notices  cannot  be  intended  for  any  other  purpose  oi  effect  than 
a  threat  of  intimidation  to  the  parties  to  whom  they  are  sent,  and  an 
attempt  upon  your  part  to  scare  out  and  drive  away  buyers  and  users, 
present  and  prospective,  of  our  client's  telephones,  and  to  harass  and 
embarrass  their  business  arrangements  in  all  parts  of  the  country,  pres- 
ent, contemplated  and  piospective.  We  are  well  aware  that  the  equity 
courts  of  this  country  aie  poweiless  to  prevent  these  vicious  and  unwar- 
ranted proceedings  upon  your  part,  but  we  are  aware,  also,  that  both  the 
civil  and  criminal  courts  of  this  country  are  open  to  our  clients,  upon 
their  part,  to  stop  this  performance.  Neither  the  .\merican  Bell  Tele- 
phone Company,  your  company,  or  any  other  company,  corporation  or 
individual  has  any  patents  upon  'fundamental  inventions  that  embrace 
all  forms  of  microphone  transmitters  and  of  carbon  telephone.'  The 
Patent  Office  of  this  country  issues  no  such  patents  and  you  certainly 
have  none,  or  the  protection  of  any  such  patents,  and  the  Ameiic;.n 
Bell  Telephone  Company  owns  no  such  letters  patent,  nor  r'o 
you  own  oi  act  under  any  such  patents.  One  cf  the  letters  patent,  viz.  : 
Tbe  Emile  Berliner  patent  of  Nov.  17th.  1891.  made  prominent  in  your 
circular  as  one  of  these  patents,  has  just  been  branded  by  a  high  federal 
couit  of  this  country  as  a  fraud,  and  its  judicial  extinction  ordeied.  No 
suit  has  ever  been  brought  by  the  American  Bell  Telephone  Company 
or  yourselves,  jointly  or  severally,  under  either  of  the  patents  identified 
in  your  notice,  nor  will  ever  be  brought  against  our  clients  or  any  of 
their  patrons.  We  have  simply  to  state  to  you  that  upon  any  further 
action  upon  youi  part,  in  sending  out  these  notices  to  our  clients,  or 
theii  patrons,  you  will  be  held  personally  responsible  in  every  form  of 
action  civil  or  criminal,  known  to  the  law  for  such  procedures,  and  ne 
have  been  thus  definite  with  you  as  to  this  maltei  so  that  hereaf:er  there 
can  be  no  mistake  as  to  your  position  or  ours.   " 


Telephone  Switchboard. 


We  illustrate  herewith  a  diagram  of  the  switchboard  system  of  the 
National  Telephone  Manufacturing  Company,  of  620  Atlantic  avenue, 
Boston,  Mass.  This  system  has  been  the  subject  of  much  thought  and  it 
is  claimed  that  in  no  particular  does  it  infringe  any  of  the  numerous 
switchboard  patents  of  the  American  Bell  Telephone  Company.  To  il- 
lustrate the  operation  of  the  switch biard,  we  will  suppose  that  station  No. 
50  desiies  to  talk  with  station  No.  75:  placing  the  receiver  to  his  ear 
the  former  presses  the  bell  box  button  or  depresses  key  A'  and  calls  into 
the  transrailtei.     This  connects  him  with  tbe  exchange,  and  lie  asks  the 


Diai;r.\m  ok  Telephone  Switchboard. 

operator  to  connect  "75  on  50",  then  releasing  tbe  button  or  key.  The 
operator  then  makes  tbe  desired  connection  at  tbe  switchboard,  and  the 
subsciiber  replaces  bis  receiver  in  the  holder  and  rings  up  75;  tbe  oper- 
ator may  do  tbe  ringing  up,  but  it  is  thought  more  desirable,  in  order  to 
save  the  operators  time,  to  have  tbe  subscriber  attend  to  this.  A  relay 
or  night  alarm  is  attached  to  the  switchboard,  which  enables  the  opera- 
tor's services  to  be  dispensed  with,  as  the  alaim  will  call  a  clerk  to  the 
board  to  make  the  desired  connections,  and  afterwards  the  subscriber 
can  do  his  own  ringing. 


Switchboards  of  this  systehi  for  twenty. five  to  fifty  stations  can  be 
placed  in  country  .stoies  or  post-offices  where  clerks  are  in  constant  at- 
tendance. They  take  up  very  little  loom,  the  dimensions  of  a  board  for 
from  25  to  200  stations  being  not  over  five  feet  high,  three  feet 
wide  and  two  feet  in  depth.  Boards  for  200  subscribers  and  upwards 
are  made  in  the  form  of  tables,  with  tiansmitters  at  each  come'. 


Valve  Reseating    Machinery, 


We  illustrate  herewith  a  valve  seating  machine  with  its  outfit  of  parts, 
manufactured  by  V.  S.  Dangerfield,  Auburn,  N.  Y.  These  machines  are 
designed  to  repair  steam,  water,  oil  and  ammonia  valves,  both  flat  and 
taper  or  conically  seated,  and  without  disconnecting  the  valve  shells 
from  the  pipes.  By  this  pioccss  it  is  claimed  that  valves  maybe  renewed 
10  or  IS  times  and  with  very  little  time  required  at  each  removal.  The 
machinefillustrated  has  an  lextension  frame  for  an  entiie  length  of  valve 
stem    and  ^the    various    parts    shown  are   adjustable    cutters,  blanks  for 


Valve  Reseating  Machine  a.sd  Parts. 

the  inside  of  valve  discs,  a  device  for  cutting  flat  or  taper  seats  without 
disconnecting  tbe  valve  shells,  taper  guides  of  various  sizes,  a  guide 
for  ammonia  valves,  a  dog  for  check  valves,  extra  spindles,  collars,  etc. 
The  size  of  tbe  machine  illustrated  will  reseat  15  different  si^esof  valves 
from   Ki  to  8  inches. 


A  New  Electric  Bell. 


No  kind  of  simple  electrical  apparatus  is  more  generally  known  or 
made  than  electric  bells,  and  it  would  seem  that  all  po.ssible  changes 
bad  been  rung  in  the  various  forms  given  to  this  staple  article.  Recently, 
however,  anew  form  lias  been  introduced  by  J.  H.  Bttnneil  &  Company, 
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Nkw  \ihrating  Gong. 

76  Cortlandt  street,  which  is  claimed  to  mark  a  distinct  advance  in 
this  line  of  electrical  appliances. 

Tbe  action  of  this  bell  diffeis  from  that  o*  other  forms,  in  being  inde- 
pendent of  springs.  The  hammer  is  withdrawn  after  its  forwaid  stroke, 
by  the  attraction  of  an  extra  pair  of  magnets,  thus  placing  it  in  position 
to  give  a  stiong  rebound  to  start  and  assist  the  forward  stroke,  which  is 
then  made  with  the  added  attraction  of  a  separate  pair  of  magnets. 

The  hammer  moves  twice  as  far.  and  is  about  three  times  as  heavy  as 
in  old  forms.  It  does  not  have  to  overcome  the  fdrce  of  any  spring  in 
its  foiward  stroke,  but  is  helped  instead  by  a  powerful  recoil  from  the 
backwaid  movement.  The  result  claimed  is  that,  with  an  equal  amount 
of  battery  power,  tbe  blow  delivered  on  tbe  gong  is  fully  trebled  as 
compared  with  the  old  method.  The  illustration  gives  a  view  of  tbe 
mechanism  of  the  new  bell. 
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A  Small  Electric  Launch. 

The  electric  launch  illustrated  herewith  is  owned  by  Mr.  W.H.  Chapman. 
of  Oldtowu,  Me.,  and  has  been  in  successful  operation  during  the  past  sea- 
son. The  length  over  all  is  21  feet  b  inches,  the  width— spouson  in- 
cluded—4  feet;  the  width  inside  is  3  feet,  and  the  depth.  14  inches.  The 
launch  or  canoe  is  made  of  canvas  and  lined  in.>ide  with  cedar.  It  carries 
fourteen  cells  of  chloride  stoiaRe  battery  of  150  anipeic  hr-urs  capacity. 
The  motor  is  of  the  nuiltipohii  type,  geartd  down    four  to  one.  and  runs 


Small  Electkic  L.\unch. 

without  noise.  With  four  persons,  a  speed  averaging  eight  miles  per 
hour  for  ten  hours  has  been  made.  The  operator  has  full  control  of  the 
ciaft  from  the  bow.  The  rudder  is  connected  with  a  small  flexible 
shaft  worked  by  a  steering  wheel  in  the  bow. 


A  New  High  Potential  Switch. 

We  illustrate  a  new  type  of  high  potential  knife  switch  designed  by 
Mr.  Charles  H.  Herrick,  and  manufactured  by  the  W.  S.  Hill  Electric 
Company,  133  Oliver    street,  Boston,  Mass.      The    engraving    shows  one 


High  Potential  Switch. 

of  a  group  of  six  switches  now  in  use  by  the  Narragansett  Electric  Light- 
ing Company,  of  Providence,  R.  I.,  wherg  they  are  successfully  carry- 
ing alternating  currents  of  400  amperes  and  1,000  volts.  The  switch 
has  a  very  quick  break,  with  a  flash  guard  between  its  opposite  poles; 
it  breaks  both  machines  and  circuit,  and  has  its  yoke  at  a  point  of  ab- 
solute safety,  both  to  operator  and  switch.  In  operation  there  is  no  flash 
when  the  switch  is  thrown,  and  only  the  slightest  possible  "wink"  in 
the  lamps  to  which  it  supplies  current. 

The  switch  shown  is  adapted  for  use  on  the  fiont  of  switchboards,  but 
designs  have  been  completed,  for  the  same  type  of  switch  to  be  placed 
ou  the  rear  of  the  board.  This  latter  type  is  operated  by  a  lever  and 
handle  extending  through  a  slot  cut  in  the  switchboard.  The  switch  has 
solid  cast  copper  blades,  luicanite  insulation  on  the  yoke,  and  the  Hill 
reinforced  contacts,  and  will  be  given  a  carrying  capacity  of  50  per  cent, 
in  excess  of  its  regular  duty  to  allow  for  all  reasonable  overloads.  It  is- 
adapted  for  all  varieties  of  duly  from  110  and  500  volt  circuits,  to  alter- 
nating circuits  of  2.000  volts  and  over. 


It  is  the  intention  of  the  manufacturers  to  build  these  switches,  to 
which  the  name  of  "the  Herrick  High  Potential  Switch"  has  been 
given,  in  all  sizes  and  types  as  demand  may  arise  for  them,  and  to  per- 
form any  special  duty. 

The  alternating  switchboard  designed  by  Mi.  Herrick  for  the  Narra- 
gansett Electric  Lighting  Company,  on  which  the  switch  is  shown,  is 
capable  of  handling  50,000  to  100,000  I6-cp  lamps.  The  board  is  of  Italian 
marble,  28  feet  long  and  6  feet  high,  and  is  so  designed  that  all  changes 
of  machines  and  circuits  may  be  luade  instantly  and  without  the  use  of 
plugs  or  cables  of  any  sort,  and  to  admit  of  the  generators  being  arranged 
to  run    in  multiple  or  independinlly  as  desired. 

Vertical  Twin  Air  Pump  and  Jet  Condenser. 

The  accompanying  illustration  shows  the  well-known  Bla^e  vertical 
twin  air  pump  of  the  Geo.  F.  Blake  Manufacturing  Company,  95  Liberty 
street,  New  York,  with  the  addition  of  an  automatic  jet  condenser.  This 
air  pump,  in  connection  with  a  surface  condenser,  is  similar  to  those 
that  have  been  so  successfully  applied  to  all  the  later  large  United 
States   naval    vessels,  like  the  "New    Yoik,"  "Columbia,"  "Mmneap- 
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Air  Pump  and  Jet  Condenser. 

olis,"  "Indiana,"  "Massachusetts"  and  others.  The  power  necessary  to 
run  the  pumps  as  taken  from  the  official  tests  was  only  about  one-fourth 
of  one  per  cent,  of  the  total  power  of  the  main  engine,  while  in  the  case 
of  the  last  vessel  tried,  the  "Minneapolis,"  this  power  ran  as  low  as 
one-sixth  of  one  per  cent. 

Owing  to  this  remarkable  success  the  Blake  Company  was  induced  to 
apply  its  ail  pumps  to  stationary  engines,  and  for  this  purpose  attached 
to  them  its  automatic  jet  condenser.  This  form  has  now  been  adopted  by 
many  large  electric  light  and  power  plants  in  San  Francisco,  Chicago, 
St.  Louis,  Cincinnati,  Baltimore,  Philadelphia  and  Boston.  Not  only  is 
this  arrangement  adapted  to  stationaiy  engines,  but  the  application  to 
marine  engines,  especially  for  fresh  water  service,  is  veiy  desirable,  as 
compactness,  minimum  weight  and  efficiency  are  all  indispensable  qual- 
ities for  this  class  of  service. 

The  composition  lined  air  cylinders  are  furnished  with  single  acting 
buckets  containing  small  disc  valves.  The  foot  valves  are  similar  to 
these  and  are   placed  in  the    lower  suction  base  of   the  pump.     The  pis- 
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ions  of  the  steam  cylinders  are  connected  ligidly  to  the  aii  buckets 
through  the  medium  of  the  bucket  rod  and  piston  rod.  which  are  both 
secuiely  keyed  in  a  common  crosshead.  The  two  crossheads  aie  attached 
to  the  woikniR  beam  by  means  of  two  pairs  of  links,  thus  making;  the 
two  sides  of  the  pump  act  together  and  producing  a  very  steady  and 
uniform  motion.  The  steam  pistons  are  controlled  by  ordinary  "D" 
slide  valves  connected  toeellier  by  levcis  and  links,  receiving  their 
motion  from  an  auxiliary  piston  which  works  in  a  horizontal  cylinder 
shown  in  fiont  of  the  main  steam  chest.  The  steam  to  work  this  auxil- 
iary piston  is  distiibuted  by  a  small  auxiliary  slide  valve  also  of  the 
ordinary  "D"  shape,  which  is  attached  to  the  exposed  valve  stem.  The 
latter  has  two  small  adjustable  collars  engaging  with  one  lever  of  a  bell 
crank,  which  receives  its  motion  from  a  connection  attached  to  the  work- 
ing beam.  By  adjusting  these  collars  on  the  auxiliary  valve  stem,  the 
pump  can  be  made  to  run  short  or  long  stroke  at  will  with  no  possibil- 
ity of  stoppage,  however  slow  it  may  be  running. 

The  steam  consumption  can  also  be  reduced  to  a  minimum  by  utiliz- 
ing the  heat  of  the  exhaust  steam  from  the  pump  cylinders  in  laising 
the  temperature  of  the  feed  waler,  or  passing  the  exhaust  into  a  receiver 
of  the  main  engine  if  of  the  compound  or  triple  expansion  type. 


The   Hess   Storage   Battery. 


The  storage  battery  we  illustrate,  manufactured  by  the  Hess  Storage 
Battery  Company,  246  Arch  stieet,  Philadelphia,  is  claimed  to  differ 
fundamentally  from  other  storage  batteries  through  the  employment  of 
a  double  electrode. 

The  active  material  in  this  battery  is  not  pasted  upon  a  single  lead 
plate,  exposed  directly  to  the  action  of  the  elecrolyte,  but  the  lead 
plates  are  in  pairs,  forming  what  is  termed  a  double  electrode  oi  con- 
ducting body  for  the  active  material,  which  is  inlerposed  between  the 
two  plates.  These  plates  are  perfoiated,  as  shown  in  Fig.  1,  and  are 
entirely  covered  with  an  insulating  material,  excepting  those  portions 
of  the  inner  faces  of  the  plate  indicated  by  the  light  lines  in  Fig.  2. 

The  perforations  of  the  plates  are  filled  with  a  non-conducting  mate- 
rial of  great  porosity,  composed  of  quartz  .sand,  the  particles  of  which 
are  held  together  by  asphalt.  These  plates  are  used  in  pairs— two  being 
necessary  to  form  one  electrode.  They  are  put  together  with  the  exposed 
lead  surfaces  facing  each  other,  and  are  so  arranged  that  the  exposed 
lines,  both  vertical  and  horizontal,  of  one  plate  are  not  directly  oppo- 
site the  corresponding  lines  on  the  othei  plate,  but  half  a  space  re- 
moved, thus  reducing  the  dimensions  of  tue  squares  formed  by  the  ex- 
posed lines  one-half  and  doubling  the  amount  of  conducting  surface. 
By  this  arrangement  it  is  claimed  that  no  more  metal  is  required  for  a 
double  electrode  than  is  customarily  used  in  the  accumulator  type  of 
pasted  grid.  The  plates  are  piovided  with  piujecting  ribs,  shown  in 
Figs.  1  and  2,  which  form  a  space  for  the  intioduction  of  the  active 
material. 

The  electrodes  are  assembled  in  the  usual  manner,  the  double  elec- 
trode with  Its  two  plates  representing  one  element.  The  insulators  or 
separators  between  the  electrodes  are  hard  lubber  strips,  with  buttons  at 


Figs.  1  .\.nd2.— Hess  Stor.age  Plates. 


intervals  of  two  inches.  The  object  of  using  sepatalors  of  this  peculiar 
construction  is  to  allow  a  free  ciiculation  of  the  electrolyte  from  all 
parts  of  the  cell  between  the  plates.  The  electrodes  are  held  together  as 
indicated  in  Fig.  4,  soft  rubber  washers  being  used  to  allow  for  expan- 
sion. 

After  the  assembling  of  the  electrodes  they  ate  placed  in  a  cell,  which 
is  constructed  of  wood  and    lined  with  thin    sheet  lead.     The  electrolyte 


is  then    introduced,  completely  immersing   the  electrodes,  and  then  the 
plates  are  ready  foi  ;eceivinB  the  active  material. 

In  the  application  of  the  active  material  an  appliance  called  a  con- 
veyer is  used,  as  shown  in  Fig.  3.  The  illustration  shows  the  conveyer 
applied  to  a  single  cell,  but  in  setting  up  a  battery  installation  the 
mateii^l  is  applied  lo  the  entire  set  of  cells  by  the  opeiation  of  a  con" 
linuous  conveyer.     Th  is  conveyer  forces    the  active  material    into    tubes 


Fig.  4.— Completed  Cell. 

or  conductors,  which  register  with  the  spaces  between  the  two  plates  of 
each  electrode;  fiom  these  conductors  the  active  material  falls  between 
the  plates,  until  the  space  is  filled,  thus  being  brought  into  contact  with 
the  exposed  conducting  surfaces  uf  the  plates  shown  by  the  lines  in 
Fig.  2.  and  the  cell  is  now  ready  foi  the  charging  current.  Fig.  3  is 
made  from  a  photograph  of  a  completed  cell  whose  dimensions  are 
19x21x24  inches,  composed  of  nineteen  electrodes  18x20  inches,  with  con- 
veyer foi  the  introduction  of  the  active  mateiial. 

The  manufacturers  claim  that  the   Hess  storage  battery  is  the  only  one 
in  which  there  are  no  exposed  metallic   surfaces,  in  which  the   conduct- 


FiG.  3.— Applying  .-Active  Materl-^l. 

ing  plates  aie  protected  fioni  consumption,  and  that  hao  a  protection  to 
prevent  disintegration  and  falling  of  the  active  material,  without  the 
necessity  of  filling  up  the  spaces  between  the  electrodes.  Other  claims 
are  that  it  is  the  only  stoiage  battery  to  which  the  active  material  is 
fed  after  the  plates  are  immeised  in  the  battery  fiuid,  and  in  which  the 
perforations  of  the  conducting  plates  are  filled  with  a  non-electric  con- 
ducting porous  material. 


UJ^ 


NEW5  0f  TtlEWCm 


O: 


:Xd 


'^ 


financial  BntclligoiKC. 


The  Electrical  Stock  Market. 


Nhw  V.iKK.  Jan    1').  1815. 

GKNKRAI,  KI.ECTRIC.  ordinarily,  could  be  dcpt-ilded  upon  to  make  itself 
conspicuous  in'auy  such  upward  movement  as  has  been  recorded  this  week,  but 
several  thing?  have  conspired  to  hold  the  stock  in  check.  For  one  thing,  it  is 
treely  prophesied  that  decisions  close  at  hand  in  several  current  matters  of  liti- 
gation will  be  adverse  to  the  General  Electric  Company.  It  is  expected  that 
the  court  will  rule  against  the  company  in  the  finding  on  the  Bate  refrigerator 
case.  It  is  also  reported  that  the  decision  expected  shorlly  in  the  suit  over  the 
filament  used  in  electric  lights  will  be  adverse.  Just  how  these  reports  can  be 
substantiated  ete  the  decisions  are  made  pul>lic,  is  hard  to  tell,  but  they  have 
carried  weight  enough  to  induce  some  heavy  selling  of  the  stock,  the  Equitable 
Life  Insurance  being  prominent  among  those  holders  that  have  been  induced 
by  the  week's  attacks  to  let  go  their  stock.  Then,  again,  there  are  the  most 
positive  assertions  that  the  $1,000,000  debentures  purchased  by  the  company 
were  not  bought  with  cash  frora.surplus  earnings,  but  with  the  proceeds  of  the 
sale  of  treasury  assets.  The  company's  officials  hold  that  its  policy,  financial 
and  otherwise,  has  been  conducted  on  a  businesslike  basis,  and  that  there  is 
nothing  reprehensible  in  the  conduct  of  the  company  in  any  respect  or  q'jsrter. 
They  assert  that  the  company  is  doing  a  large  3ud  increasing  business.  There 
are  now  employed  at  the  Schenectady  works  of  the  General  Klectric  Company 
about  3.200  hands,  and  at  Lynn  about  1.600  hands,  as  compared  with  a  regular 
worliidg  force  ayear  ago  of  1,300  at  Schenectady,  and  80O  at  Lynn.  It  is  freely 
admitted  that  treasury  assets  are  sold  whenever  a  good  chance  presents  itself, 
as.  for  instance,  when  the  company  sold  this  week,  to  Messrs.  Tucker.  Anthony 
&  Co..  of  Boston,  the  Macon  Consolidated  Street  Railway  Company,  with  $300,000 
bonds,  and  $500,000  slock.  The  price  is  not  given,  but  it  is  stated  that  the  Gen- 
eral Electric  Company  did  not  get  the  short  end  of  the  transaction.  Sales  of 
this  kind  will  be  made  whenever  possible,  as  it  is  the  intention  of  the  company 
to  confine  itself  to  its  own  business  of  manufacture,  and  have  as  little  as  possi- 
ble to  do  v/ith  subordinate  companies  or  their  operation. 

EDI.SON  ELECTRIC  ILLUMINATING  (New  York)  stock  is  very  strong  on 
the  excellent  showing  made,  during  the  past  year,  i.Treasurer  Jos,  Williams 
furnishes  The  Electrical  World  with  the  following  figures  of  receipts  and 
expenditures,  and  a  goodly  showing  they  make,  indeed.  Gross  earnings  for  the 
month  of  December.  18')4.  were  $165. OW.  an  increase  of  $22,xo:,  and  net  earnings 
amounted  to  $81,358.  a  gain  of  $6  300  over  December.  1813.  The  results  for  the 
year  ending  December  31.  189-t,  are:  Station  earnings  $t.;'6<).066.  an  increase  of 
$1';5.727;  opeiating  expenses.  $550,426;  net  earnings  of  stations.  $818,639:  earn- 
ings from  other.  $32,944.  and  income  derived  from  investments.  $62,325.  as  com- 
pared with  outside  income  in  1893  of  $52,186;  total  net  receipts  $913,909;  general 
expenses  and  taxes  $124,443;  net  earnings  of  company.  $789,466.  a  gain  of  $183.- 
828  over  the  previousyear's  showing  ;  royalties  accruing  previous  to  1894,  $46,000; 
total  applicable  to  interest  and  dividends  $835,466,  Interest  payments  called  for 
$207  266,  and  dividends  required  the  distribution  of  $476,196.  so  that  there  is  left 
as  a  result  of  the  year's  operations  the  tidy  surplus  of  $152,004.  The  number  of 
customers  on  the  first  of  January  was  5.837;  number  of  lamps  16  candle  power, 
234,494;  motors  (horse-power)  7,616;  arc  lamps,  3,014;  installations  equal  to  340,784 
lamps  of  16  candle  power.  The  stockholders  showed  their  appreciation  of  the 
management's  efforts  by  re-electing  the  old  Board  of  Directors,  except  that  Mr, 
Arthur  C.  James,  of  Phelps,  Dodge  &  Co.,  bankers,  was  selected  to  fill  the 
vacancy  caused  by  the  death  of  Mr,  J,  Hood  Wright,  head  of  the  old  firm  o 
Drexel.  Morgan  &  Co.,  andjMr,  G,  F,  Gregory,  of  the  Standard  Oil  Company. 
replaces  Mr.  E.  H.  Johnson.  Other  members  of  the  directory  are:  A.  A.  H, 
Boissevain,  R.  R.  Bowker.  C.  H.  Coster.  Charles  E.  Crowell.  Thomas  A,  Edison. 
W.  R,  Glyn,  D,  O.  M"ills.  Geo.  Foster  Peabody.  W.  A.  R-ad.  F.  S.  Smithers.  and 
Spencer  Trask. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPERTIES'  trustees 
have  again  purchased  and  cancelled  939  shares  of  the  preferred  slock,  paying 
therefor  an  average  price  of  IIOJ3.  the  highest  yet  paid,  and  way  in  advance  of 
what  was  paid  for  the  first  lot.  which  were  bought  under  'JO.  The  present  pur 
chase  makes  a  total  of  23.500  shares  purchased  to  date,  and  leaves  outstanding 
but  21.500  shares.  Within  a  few  days  a  semiannual  dividend  of  3  per  cent  will 
be  declared  on  the  preferred  stock,  payable  February  1.  The  dividend  on  the 
outstanding  stock  calls  for  but  $64  500.  and  thecompany  hasthe  money  in  bank. 
Under  the  circumstances  there  is  a  great  demand  for  the  common  stock,  but  it 
is  very  closely  held,  and  rules  very  strong. 

WESTERN  UNION  TELEGRAPH  is  awakening  to  new  life,  but  no  great 
speculative,  such  as  marked  the  old  time  course  of  the  stock  under  the  late  Jay 
Goulds  skilful  manipulation,  is  likely  to  occur.  The  floating  supply  of  stock 
is  as  small  as  ever,  and  with  the  continuation  of  the  investment  demand  for  the 
stock,  it  is  destined  to  lose  its  once  notorious  reputation  as  a  stock  exchange 
football. 

AMERICAN  BELL  TELEPHONE  still  sags;  the  cloud  thrown  on  it  by  the 
stock  subscription  fiasco  still  casts  a  depressing  shadow  on  quotations.  Added 
to  its  other  current  foes,  there  are  revived  reports  of  coining  competition,  and 
some  basis  is  formed  for  them  iu  the  incorporation  at  Chicago  of    the  Ciishman 


Unilcil  Telephone  Company,  capital  J2J,OflO.I)00.  to  iiiniiiil.n  lure  lelephoiie  sup- 
Plies, ;aiid  to  construct  and  operali:  telephone  and  telegiaiih  exchanges.  None- 
theless, the  Hell  Telephone  Company  is  lo  day  a  paying  insliluliou.  and  its 
profit  making  opportunities  are  not  in  any  immediate  danger  of  curlailiueiit. 
Accordingly,  (here  is  not  much  likelihood  of  the  slock  selling  much  under  cur- 
rent prices,  unless  some  unexpectedly  adverse  blow  be  received  Irora  what  is  al 
this  writing  an  unknown  and  improbable  quarter. 

WESTINGHOIISE    ELECTRIC    issue-  are    very  quiet;    speculation    in    them 
seems  for  the  inoment  to  have  entirely  died  out.    The  teiuoval  lo  the  new  Brin- 

tou  shops  is  steadily  progressing;  it  will  be  sometime,  however,  ere  everything 
is  ill  apple  ]>ie  ortler. 

ELECTRICAL     STOCKS. 

Par.  Bid.     Asked 

Chicago  Edison  Company 100  128            130 

Cleveland  General  Electric 100  80             90 

East  River  Electric  Light  Co 100  -             50 

*Hlis)u    Electric   III..  New  York 100  101           102 

*  "               .•        •.        Brooklyn 100  110           112 

Boston 100  122            IM 

Philadelphia 100  120           12S 

Edison  Ore  Milling 100  13             IS 

Electric  Storage  Co.,  Philadelphia 100  35             40 

Electric  Construction  &  Supply  Co.,  com 15  "H          W 

pref 15  7H          10 

Fort  Wayne  Electric 100  IJi           2 

General  Electric 100  34             34^ 

General  Electric,  pref 100  07             70 

Westinghouse  Consolidated,  com SO  32H         33 

*  "                         •■               pref SO  49H         50 

BONDS. 

Edison  Electric  111..   New  York 1,000  108            109 

Edison  Electric  Light  of  Europe 190  75             85 

General  Electric  Co.    deb.  5's 1  000  92H         93 

TELEGRAPH  AND  TELEPHONE. 

« American  Bell  Telephone 100  190            191 

American  District   Telegraph 100  35             40 

American  Telegraph  &  Cable 100  92             93 

Central  &  South    American    Telegraph 100  102            105 

Commercial  Cables 100  138            14S 

Erie  Telephone 100  S2H          S3 

Gold  &  Stock    Telegraph 100  103           105 

•.•Mexican  Telegraph   .  .   ,   , 100  180           190 

Mexican  Telephone 100  75             80 

New    Enjrland  Telephone 100  67             69 

New  York  &  New  Jersey  Telephone loo  97             98 

Postal  Telegraph-Cable 100  50             SS 

Western   Union    Telegraph 100  88           88!.4 

*Ex  div. 

ELECTRIC  TRACTION   STOCKS. 

Bid.  Asked 

Union  Ry.  Co.  (Huckleberry) 120  1.10 

Brooklyn  Traction,  pref 60  63 

com 12^  13 

Long  Island  Traction IJ  13 

Rochester  SL  Ry 36  38 

Columbus  St,  Rv 45  50 

Louisville  St.  Ry,  pref 87  88 

"            "      "       com 37  39 

Cleveland  Electric  Ry .'9  60 

Cleveland  City  Ry 68  70 

North   Shore   Traction.  , 23  25 

New  Orleans  Traction 58  M 

New  Orleans  Traction  pref 58  60 

Worcester  Traction  pref 80?^  82 

•'        com 12)5  14 

Metropolitan  Traction,   Philadelphia 101J4  102 

Philadelphia  Traction 95  % 

People's  Traction '  .   .  51  S2 

Binghamton  R.  R.  common 100  — 

BONDS. 

Bid,  Asked 

•Union  Ry.  1st.  ratge  5s 105  108 

•Westchester  Electric  Isi.  mtge,  5s 98  101 

Rochester  St,  Rv,  1st.  Ss 95  97 

♦Columbus  St.  Ry.   1st  5s 9S  97 

Columbus   Crosstown  Isl.  5s 95  97 

•Binghamton  Railroad  Co.  59 99  100 

•With  accrued  interest. 

ELECTRIC  TRACTION  STOCKS  have  been  unusually  prominent  Ibis  week- 
Here  in  New  York  interest  has  been  chiefly  centered  in  Brooklyn  Traction  and 
Long  Island  Traction,  both  of  which  are  lower  by  reason  of  the  serious  strike 
now  in  progress  on  their  lines.  New  Orleans  Traction,  another  security,  dealt 
in  here,  is  higher,  however;  large  local  banking  houses  interested  in  it  have 
within  recent  days  asserted  themselves  to  the  extent  of  assuming  the  entire 
management,  and  much  promise  of  future  prosperity  is  held  out  thereby.  In 
Boston  there  has  been  a  deal  of  buying  of  West  End  common,  and  the  belief 
still  holds  good  that  New  York  interests  are  in  a  de?!  to  secure  control.  New  ' 
England  Street  Railway  stock  is  lower  on  the  agitation  started  in  New  Haven 
to  tax  Connecticut  street  railways  3J4  per  cent,  of  gross  earnings,  to  keep  in 
repair  streets  ahd  sidewalks.     In    Philadelphia   selling    ol    tlie   traction  slocks 
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continues,  to  the  detriment  of  pricfs.  Pliilndelpliia  traction  being  llie  cliief 
subject  of  liquidation.  It  is  slated  that  the  local  politicians  arc  unloading  in 
anticipation  of  a  legislative  inquiry  into  their  dealings  with  the  traction  ciim- 
panies.  Another  item  of  intertsl  is  to  the  effect  that  the  stocks  of  two  more 
railroads  can  soon  be  treated  of  as  electric  tractions;  these  stocks  are  Kings 
County  Elevated,  of  Urooklyn.  and  North  Cnicago  Street  Railway.  The  Brook- 
lyn road  has  decided  to  operate  by  trolley,  and  is  only  awaiting  the  suliniiltal 
of  satisfactory  plans.  Concerning  North  Chicago.  President  Charles  T.  Yerkes 
has  this  to  say:  ■  lly  July  1  three-fourths  of  Ihe  horse  lines  will  be  ru"  by 
electricity.  Formerl)  a  set  of  motors  co.st  SJ.SOO,  and  their  life  was  short.  Now 
they  cost  but  S800.  What  is  more,  we  now  can  get  <)0  per  cent,  of  the  steam 
power  in  electric  form  instead  of  60  per  cent,  and  the  cost  of  machinery  con- 
nected with  the  power  plant  has  been  reduced  over  one-half.  Wherever  you 
have  electric  cars,  travel  will  increase  fully  30  per  cent."  And  this  is  from  an 
experienced  street  railway  man.  The  earnings  of  the  Binghamton  Railroad 
Company,  reported  in  the  last  issue  of  Tut:  Ei.i;ctri.\i,  World,  were  for  Ihe 
last  six  months  of  1894.  instead  of  lor  the  year  as  stated.  They  are  as  follows: 
gross,  $70,913;  increase  $13,258,  Net  $32,958:  increase  $8  131.  Operating  expenses 
were  decreased  3'X  per  cent. 


Special  Corrcsponbcnce. 

New  England  Notes. 


Branch  Office  of  The  Elf.ctkical  World.  | 

Room  91,  Hathaway  Building,  620  Atlantic  Ave.,         V 

Boston.  January  18.  1895.  \ 

THE  BROOKLINE  GAS  LIGHT  COMPANY,  of  Boston,  has  been  granted  by 
Ihe  Massachusetts  Gas  and  Electric  Light  commissioners  the  $1,000,000  increase 
of  capital  stock  petitioned  for.  upon  which  numerous  public  hearings  have  b'^en 
given,  and  in  connection  with  which  the  company's  books  were  subjected  to  an 
examination  by  the  commissioners,  which  occupied  three  weeks.  The  vote  of 
the  co'-poration  declares  that  the  new  stock  will  be  used  in  increasing  the  plant 
of  the  company,  and  paying  off  its  debts. 

MR.  FRANK  X.  CICOTT.  manager  of  the  railway  department  of  the  Teltin- 
gell-Andrews  Company  Boston,  has  returned  from  his  European  trip,  looking 
the  picture  of  health  and  happiness.  He  says  that  lie  had  altogether  an  enjoy 
able  trip,  and  reports  the  eleclrical  business  in  Europe,  in  all  branches,  as  im- 
proving, particularly  in  France.  Germany.  Russia  and  Belgium. where  the  elec- 
tric railway  is  receiving  rapid  recognition,  the  trolley  becoming  more  popular, 
and  American  electrical  appliauces.  generally,  in  better  demand. 

MURDOCK&  TABER.  a  new  electrical  firm. with  headquarters  at  185  Franklin 
street.  Boston,  commence  business  under  very  favorable  au.«pices.  and  with  the 
best  wishes  of  hosts  of  friends.  They  propose  making  a  specialty  of  manufac- 
turing and  dealings  in  telephones  and  telephone  supplies,  and  their  long  ex- 
perience in  telephone  work  should  enable  them  to  present  efficient  and  credita- 
ble productions.  They  are  now  offering  to  the  trade,  of  their  own  manufacture. 
a  new  adjustable  watch  receiver,  and  also  a  new  automatic  switch  for  tele- 
phones, both  of  whch  possess  excellent  advantages.  The  manufacture  of  dies, 
moulds  and  experimentnl  work  will  also  be  a  feature  of  their  business. 


English  Notes. 


(From  our  own  Correspondent.) 

London,  Jan.  S.  1895. 
TRANSFORMER  PITS.— As  I  slated  in  a  recent  letter.the  Boaid  of  Trade  was 
appealed  to  with  reference  to  a  dispute  between  the  County  of  London  &  Brush 
Provincial  Electric  Lighting  Co.  on  the  one  hand,  and  the  London  County 
Council  on  the  other,  with  reference  to  the  construction  of  transformer  pits 
under  the  pavements  and  roadways.  The  County  Council  alleged  that  such 
structures  would  be  a  public  danger,  a  oublic  nuisance,  aud  were  not  necessary 
to  the  carrying  on  of  the  company's  business.  The  case  was  argued  before  the 
Bjard  of  Trade  on  Thursday.  Dec.  13  and  20.  and  at  the  conclusion  the  per- 
manent secretary  of  the  Board  of  Trade,  Sir  Courtenay  Boyle,  gave  his  decision, 
or  to  be  absolutely  accurate,  stated  the  ■nature  of  the  advice  that  he  proposed 
to  give  to  the  Board  of  Trade."  Briefly  put.  Ihe  Board  of  Trade  will  not  veto 
the  principle,  but,  as  regards  the  construction  of  particular  transformer  pits, 
the  Board  of  Trade  will  take  care  that  all  due  regard  is  paid  to  the  public 
safety,  the  public  convenience,  aud  the  rights  of  local  authorities.  This.  I 
think,  must  be  considered  as  a  "famous  victory"  for  the  company.  No  doubt 
the  system  of  transformer  pits  placed  under  the  pavement  enables  a  supply 
company  to  indefinitely  multiply  ils  feeding  points,  and  in  this  way  tends  to 
produce  a  very  uniform  pressure  throughout  its  entire  network,  and  it  tends 
also  to  minimize  the  chance  of  a  big  break  down.  At  the  same  time,  there  can 
equally  be  no  doubt  that  the  raaiu  advantage  of  the  .system  is  its  cheapness. 
In  connection  with  this  subject,  it  is  of  interest  to  note  that  the  Board  of  Trade 
have  already  issued  regulations  with  regard  to  transformer  pits  in  several  in- 
stances; the  following  is  a  sample:  No  single  transformer  pit  is  to  contain  a 
transformer  of  higher  hp  than  100:  the  eutrauce  to  the  chamber  is  to  be  only 
large  enough  to  admit  the  entrance  of  a  man:  the  covers  are  to  be  metallically 
connected  on  either  Side  to  the  sheathing  of  the  mains;  beneath  the  fir.st  cover, 
there  is  to  be  a  sf'cond  metal  cover  independently  supported  aud  free  from  me. 
tallic  connection  with  the  e.\lernal  cover,  and  effectually  connected  to  earth. 


(Beneral  HeiPs, 

New  Incorporations. 


THE    AMERICAN   TELEPHONE    CO,MPANY.    Johnstown,     Pa  .    has    bee 
formed  with  a  capital  stock  of  $15,000. 

THE  WATSEKA  AUTOMATIC  TELEPHONE  COMPANY,  Chicago,  III,,   cap 


HI  stock  $10  000,  has  been  incorporated    by  W,"H.  Harry,  H.  Darlington  and  K. 
K.  Wood. 

THE  LASALLE  CONSTRUCTION  COMPANY.  Chicago,  111.,  capital  stock 
$100,000,  has  been  incorporated  by  W.  B.  McClurg.  C.  H.  Buiuslead  aud  F.  S. 
Donnell. 

THE  ATHENS  ELECTRIC  RAILWAY  CO-MPANY,  Athens,  Ga,.  capital  stock 
S.=0.000  has  been  incorporated  by  W,  S,  Holman  and  others  to  construct  an  elec- 
trical street  railway, 

THE  TRI-VILI.AGE  TELEPHONE  COMPA.VV,  Fort  Edwards,  N.  Y.,  capital 
stock  SJ.500,  has  been  incorporated  to  connect  Fort  Edward.  Sandy  Hill,  Glens 
Kails  aud  South  Glens  Falls, 

THE  ECO.VO.MY  STREET  RAILWAY  COMPANY.  Baden.  Pa.,  capital  stock 
f 2  000.  has  been  incorporated  by  Henry  L.  Carter  and  others,  for  Ihe  purpose  of 
constructing  and  operating  an  electric  railway, 

THE  W,  J,  DAVIS  ELECTRIC  COMPANY,  PittsSeld,  Mass.,  has  been  incor- 
porated by  Jacob  Gimlich,  Win.  P.  Wood  and  W.  J.  uavis,  to  manufacture  and 
install  electrical  and  gas  fixtures  apparatus,  etc. 

THE  NATIONAL  GLASS  COMPANY.  Portland.Me.,  has  been  incorporated  by 
L,  T.  Dolan  and  C.  H.Jenkins  to  manufacture  glass  insulators  aud  a  general 
line  of  glass  electrical  goods.    The  capital  stock  is  $250,000. 

THE  MILWAUKEE  DYNAMO  CO.MPANY,  Milwaukee,  Wis,,  capital  stock 
^15,000.  has  been  formed  to  do  a  general  electrical  manufacturing  business.  The 
incorporators   are  W.  A.  Ehlraau.  John  Kocria  and  Theo.  Egelhoff.  Milwaukee. 

THE  NATICK  GAS  AND  ELECTRC  COMPANY.  NATICK,  Mass.,  capital 
stock  S125,000  has  been  formed  to  generate  and  sell  electricity  for  light,  heat 
aud  power,  Guy  Wilkinson.  .Arthur  Appleyard  and  Crayton  N.  Wilkinson  a'e 
interested. 

THE  DRAVOSBURG  AND  ELIZABETH  ELECTRIC  STREET  RAILWAY 
CO.MP.ANY,  Dravosburg,  O..  capital  stock  $JO.0O0.  has  been  incorporated  by  H. 
W.  Juergen.  and  others,  for  the  purpose  of  constructing  and  operating  an  elec- 
tric railway. 

THE  TILLAMOOK  ELECTRIC  RAILWAY.  POWER  AND  LIGHT  COMPANY. 
Tillamook.  Ore.,  capital  stock  SSOO.OOO.  has  been  formed  to  build,  own  and  oper- 
ate an  electric  railway.  W.  H.  H.  Cary.  David  Hess  and  William  Squires,  all  of 
Tillamook,  are  interested. 

THE  CERAMIC  CITY  LIGHT  COMPANY.  Chicago.  111.,  capital  stock  $50,000, 
has  beeu  incorporated  to  generate  electricity  for  light,  heat  and  power.  The 
promoters  are  Philip  M.  Smith.  Charles  M.  McKeehan.  William  E.  Smith.  Alex 
R.  Wells  and  A,  Curtis  Vandyke, 

THE  WORLDS  FLASH  COMPANY.  Chicago,  111,,  capital  stock  S20.000.  has 
been  lormed  to  manufacture  and  sell  electrical  appliances  of  all  kinds,  and  also 
electrical  machinery.  The  interested  parties  are  Leroy  I).  Thoman,  Fred  W, 
Ilarnwell  and    Walter  S.  Holden, 

THE  NUTTING  ELECTRIC  COMPANY,  Chicaga  111,,  capital  stock  $50,000, 
has  been  incorporated  to  manufacture,  buy,  sell  and  deal  in  merchandise  and 
do  a  general  contracting  business,  Carl  K.  McFadden  Frank  W.  Smith  and 
James  W.  Hedenberg  are  interested. 

THE  NANTUCKET  ELECTRIC  COMPANY,  Nantucket,  Mass..  capital  stock 
$20,000.  has  been  formed  to  generate  and  sell  electricity  for  lignt.  heat,  power, 
etc.  Fred  Howard  Porter.  John  R.  Bacon.  W.  A.  Clark.  Jr..  George  L.  Smith 
and  Henry  A.  Burnham  are  the  promoters. 

THE  COUNTY  ELECTRIC  LIGHT  AND  POWER  COMPANY,  Clayton.  Mo., 
capital  stock  $5,000.  has  been  formed  to  generate  and  sell  electricity  for  light, 
heat  and  power.  M.  B.  Greensfelder.  Central  P.O.;  E.  W.  Warfield.  Clayton, 
aud  E.  H.  Bennett.  Sutter.  Mo.,  are  interested, 

THE  STATEN  ISLAND  TERMINAL  ELECTRIC  RAILROAD  COMPANY. 
New  Brighton.  N.  Y.,  capital  stock  S50.000,  has  been  incorporated  to  build  an 
electric  street  surface  road  in  Richmond  County.  Herman  Bergholtz,  DeF.  Van 
Viet  and  F.  C.  Cornell.  Ithaca.  N.  Y.,  are  interested. 

THE  CUSH.MAN  UNITED  TELEPHONE  COMPANY.  Chicago.  111.,  capital 
stock  $20,000,000.  has  been  incorporated  to  manufacture  telephone  appliances, 
and  to  construct  aud  operate  telephone  and  telegraph  exchanges.  I.  M.  Cush- 
luan.  O.  O.  Leabhart  and  Joseph  Barton  are  the  promoters. 

THE  ELECTRIC  BELL  AND  RESISTANCE  COMPANY.  -Newaik.  N.  J.,  capi- 
tal stock  $10,000.  has  been  incorporated  to  m?iiulacture  and  deal  in  eleclrical  de- 
vices and  supplies.  George  F.  Atwood  and  Isaac  M.  Williams,  both  of  Orange, 
N,  J.,  and  James  P.  McKenua,  Newark,  are  the  promoters. 

THE  AMERICAN  ELECTRIC  METER  COMPANY,  Camden.  N.  J  ,  capital 
stock  $100  OOO.  has  been  incorporated  to  manufacture,  buy  and  sell  electric 
meters,  electrical  machinery,  appliances,  etc.  Wm.  D.  Marks.  Walter  F.  Smith 
and  Jas.  F.  Gray,  all  of  Philadelphia.  Pa.,  are  the  organizers. 

THE  NATIONAL  GLASS  CO-MPAXY,  of  Portland.  Me,,  has  organized  tor 
the  purpose  of  manufacturing  glass  iusulators  and  a  line  of  glass  electrical 
goods.  The  capital  is  $350,000,  and  the  officers  are:  President,  R,  J,  Dolan,  of 
Boston,  Mass.,  aud  Treasurer,  C,  H.  Jenkins,  of  Bcston,  Mass, 

THE  PHOENIX  TELEPHONE  AND  ELECTRIC  COMPANY,  Denver,  Col,, 
capital  stock  S7S0.000.  has  been  formed  to  sell,  deal  and  lease  telephones,  lines, 
systems,  electric  and  magnetic  appliances,  instruments,  etc.  Gurnsey  Walker. 
Preston  H.  Barker  and  Allred  W.  Chamberlain,  Denver,  Col  ,  are  the  promoters. 

THE  FRANKLIN  TELEPHONE  AND  ELECTRIC  COMPANY.  Jersey  City, 
N.  J.,  capital  .stock  $200,000.  has  beeu  formed  to  manufacture,  sell  and  use  elec 
trical  machinerj-.  instruments,  ftc.  A.  O.  L.  Havens.  Point  Pleasant.  N  J.;  John 
MrG.  Goodale  and  John   R.  MacArthur,  of  New  York,  are  the  interested  parties, 

THE  DENVER  HEAT  AND  LIGHT  COMPANY.  Denver,  Col.,  capital  stock 
$1,000,000,  has  been  formed  to  operateand  maintain  tiectric  generating  stations 
machinery  and  wires  for  transmitting  electricity  for  furnishing  light,  heat  and 
power.  The  promoters  are  John  C.  Feldwisch.  F.  Cobb  and  Thos.  Mohr.  of 
Denver. 

THE  WEST  SHORE  ELECTRIC  LIGHT  COMPANY.  Fort  Lee,  N.  J.,  capital 
stock  5100,000,  has  been  formed  to  construct,  maintain  and  operate  works  for 
supplying  and  distributing  electricity  for  light,  heat  and  power.  John  A.  Demp- 
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sey.    Guy    C.  Dcnipsev,  N> 
iiitrresled. 

THE  KNOKI.I.HR  CAR  IMPKOVKMENT  COMPANY.  Jersty  CWy,  N.  J.,  cai)' 
ital  slock.  $5,000,  bos  been  formed  to  purchase  patents  aril  patent  rijtbts  (or 
ii»provenients  for  use  in  electric  anil  cable  street  cars.  etc.  James  Riley.  Patrick  H. 
Kilroy.  Daniel  Y.  Lewis,  and  Geo.  B.  Fielder.  Jersey  City.  N.  J.,  are  the 
promoters. 

THB  SAN  DIRGO,  PACIFIC  AND  EASTERN  RAILROAD  COMPANY.  San 
Diego  Cal..  capital  slock  fLOOO.OOO.  has  been  incorporated  by  II.  L.  Storev  and 
others  to  build  and  operate  a  railroad  to  be  operated  by  electricity,  sleara  or 
otherwise  from  San  Diego  lo  Fl  Cajon.  Santa  Maria.  San  Hilip.  Escondido  and 
other  points. 

THK  GREAT  NORTHERN  ELECTRICAL  MANUHACTl'RING  COMPANY. 
St.  Paul.  Minn.,  capital  slock  JlOll.OCO.  has  been  formed  lo  mannfaclure  and  sell 
nutumalic  electric  annunciators,  electric  fire,  police  and  burglar  alarro.s.  etc. 
The  promoters  are  Henry  F.  Hoy!,  John  P.  Hoyl.  St.  Paul,  and  Robert  L. 
Huuter.  Minneapolis.  Minn. 

THE  COMBINATION  POWER  COMPANY  OF  CHICAGO.  Chicago.  III.,  capi- 
tal stock  $500,000.  has  been  formed  lo  acquire  patents  protecting  power  devices, 
to  lease  on  royally,  or  sell  the  right  to  use  same  on  railway  engines:  power 
plants,  vessels,  and  manufacturing  power.  John  E.  Anderson.  Isaac  T.  Dyer 
and  L.  L.  Blades  are  the  interested  parlies. 

THE  KLYRIA.  OBERLIN  AND  WELLINGTON  ELECTRIC  RAILROAD 
COMPANY.  Elyria.  O..  capital  slock  ilOO.OOO.  has  been  formed  lo  construct  and 
opeiate  an  electric  railroad  between  the  three  towns  mentioned  ;  also  lo  furnish 
electric  light  and  power.  A.  R.  Webber.  W.  A.  Brainan.  R.  T.  Reefy.  W.  B. 
Bedorlha  and  Chas.  A.  Melcalf  are  the  promoters. 

THE  WHITE  RIVER  WATER  POWER  COMPANY. Newark  N.  I. .capital  stork 
$1,500,000.  has  been  formed  to  develop  water  power  for  commercial  purposes. 
and  to  operate  plants  for  furnishing  light,  heat  and  p->wer.  Edw.  Henry  Brush. 
741  DeKalb  avenue.  Brooklyn.  N.  Y. ;  Thos.  a.  Quillin.  015  Garden  street. 
Hoboken.  and  Thos.  F.  Brothers.  Ml.  Pleasant  avenue.  West  Orange.  N.  J.,  are 
the  promoters. 

THE  TILLAMOOK  ELECTRIC  RAILWAY.  POWER  AND  LIGHTING  COM- 
PANY. Salem.  Ore.,  capital  stock  $500,000.  has  been  incorporated  by  W.  H. 
Cary.  David  Hess  and  William  Squires,  to  operate  an  electric  railway  from  a 
point  on  Ihe  line  of  the  Oregon  Central  Railway,  in  Yamhill  County,  at  or  near 

orth  Yamhill,  and  followthe  course  of  the  North  Yamhill.  Nestucca  and  Tilla- 
mook rivers  to  a  point  on  Netarls  Bay,  Tillamook  County. 
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Telegraph  and  Telephone. 


has 


NEVAD.\.  MO.— \V.    F.  Tizgard.  of  Rich  Hill,  has  been  granted  a  trai 
put  iu  a  telephone  system  at  Nevada. 

APPLETON.  WIS.— The  Northwestern  Telephone  Company  of  Milwat 
petitioned  for  a  franchise  to  put  iu  a  telephone  exchange  at  Appleton. 

SYRACUSE.  N.  Y.— The  Central  New  York  Telephone  and  Telegraph  Com- 
pany will  erect  a  buildin?  for  its  exclusive  use.  and  put  the  telephone  wires 
of    the  city  underground. 


Electric  Light  and  Power. 


P.\WNEE  CITY,   NEB.,  is  to  build  a  municipal  plant. 
BRONXVILLE.  N-  Y.— Brouxville  is  discussing  electric  street  lights. 
GR  3TON.  vr.-The  subject  of  street  lights  for  the  village  is  being  discussed. 
GADSDEN.  .4LA.— The  Queen  City  Electric    Light  Company  is  lo    enlarge  its 
plant. 
HAMILTON.  MO.— The    eitablishment    of  au  electric  light    plant   is  contcm- 
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PLATTSBURG.  MO.— The  citizens  are  discussing  the    building  of  an  electric 
light  plant. 

VENICE.  ILL.— An  electric  light  plant   has  been    established  at  the  chain  or 
Rock  Water  Works. 

Belmont    .Avenue    Baptist   Church    will    be 


.  Mo.,  is  to   establish  an   electric 
;  held  December  29  to  discuss  the 


PHILADELPHI.A.  PA.— The 
lighted  by  electricity. 

ARCADIA.  FLA. -P.    H.   leannin,     St.     L 
light  plant  in  Arcadia. 

MARTINS  FERRY.  OHIO.— A  meeting 
electric  light  queston. 

PETERSB''RG.   VA.— -A  SIO  000  5lock  company  is  being  organized  to  establish 
an  electric  light  plant. 

SYC.\MORE    ILL —The  Sycamore  electric  light  plant  will  be  enlarged.     John 
W.  Whalen  is  president. 

WICHIT.A  F.\LLS.  TEX.— The  erection  of   an  electric   light    plant  is  contem- 
plated.    Address  the  Mayor. 

QUINCY.  M.\SS.— Mayor  Hodges  recommends  the  adoption  of  a  more  econom- 
ical system  of  street  lighting. 

JONESBORO.  .\RK.— The  establishment    of    an    electric  light    plant    is  being 
considered.     Address  the  Mayor. 

EVRLVILLK    ILL.— Eirlville  is    figuring  on    au  electric    light    plant  to  light 
both  stores  and  streets  of  the  city. 

OREGON.  MO.— Address  James  Cummings.  Mayor,    concerning  contemplated 
establishment  ol  an  electric  light  plant. 

WHITE  CASTLE.  LA.  -Address  Mayor  G.  M.  Bowie,  regarding    the    erection 
of  an  electric  light  plant  and  water  works. 

FR.^NKFORT.  ILL.— Porter  &  Covit.  of  Joliet,  are  working  up  matters  with  a 
view  of  putting  in  an  electric  light  plant. 
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RALEIGH,  N.  C.-Addressihe  mayor  concerning  the  iuuancc  of  125.000  worth 
of  bonds  to  purchase  an  electric  light  plant. 

ARCADIA.  FLA.  — F.  H.  Jeannin.  of  St.  I.onia,  Mo.,  is  >aid  to  be  interested  in 
a  plan  to  erect  an  electric  light  plant  in  Arcadia. 

WHITE  CASTLE.  LA  -The  erection  of  electric  light  plant  and  waterworks  ia 
being  talked  ol.     Address  G.  M.  Bowie.  Mayor. 

KANSAS  CITY.  KAN.— The  Board  of  County  Commissioners  is  c. 
lighting  of  Ihe  county  buildings  with  electricity. 

SANTA  ROSA.  CAL.— The   City  Clerk    has  been  authorized    to 
bids  for  street  lighting  (or  a  term  of  three  years. 

CHATTANOOGA.  TENN.-An  electric  crane  will  be  put  in    the  boile 
owned  by  Casey  S:  Hedge  Manufacturing  Company. 

FERGUS  FALLS.  MINN.— A  franchise  has  been  granted  to  I..  Von  Bornslad. 
and  his  associates,  to  put  in  an  electric  light  pant. 

BALLARD,  WASH. -The  Ballard  Electric  Light  Company's  plant  has  been 
purchased  conditionally  by  the  Ballard  City  Council. 

CEDARBURG.  WIS.— The  Common  Council  of  Cedarburg  has  granted  J.  W. 
Raeder  a  franchise  for  an  electric  light  plant  in  that  city. 

PALESTINE.  TE.X.-John  R.  Hearne  has  bid  in  the  Palestine  electric  light 
plant,  aud  will  operate  it.  the  price  paid  is  said  to  be  f-I.^OO. 

NORTHPORT.  L.  I..  N.  Y.-The  village  of  Norihport  is  to  be  lighted  by 
electiicity,  and  the  plant  will  be  in  operation  by  March  1st. 

GRAND  PORKS.  .N.  I). -The  Board  of  the  State  I'niversity  have  decided  lo  put 
in  an  electric  light  plant.     Address  the  President  of  University. 

NEWCASTLE.  PA. -The  subject  of  a  new  electric  light  plant  to  be  owned  by 
the  city  will  probably  come  up  before  the  Council  for  discussion. 

.\RLIMGTON.  MASS.— .\  committee  has  been  appointed  lo  consider  the  mat- 
ter of  municipal  electric  Hghtiiig.  and  report  at  the  March  meeting. 

ATHENS,  GA.— .Messrs.  W.  A.  Mallory  aud  Lamar  Pyndon  have  leased  the 
Athens  Gas  and  Electric  L:ght  Works,  and  will  improve  the  system. 

DICKINSON.  N.  D.— Ed.  Hughes,  of   Bismarck,  and    Senator  McGilli' 
completing  a  deal  for  putting  in  au  electric  light  plant  in  Dicki 

ANDERSON.  S.  C— The  Anderson  Electric  Light  and  Power  Company  will 
remove  its  machinery  to  a  larger  building,  and  increase  its  facilities. 

BELLWOOD  PA.  — It  is  rumored  that  the  Bellwood  Electric  Light  Company 
proposes  to  erect  a  new  boiler  and  purchase  a  new  engine  for  its  plant. 

NORWICH,  CONN.— A  petition  has  been  presented  lo  the  incoming  legislature 
requesting  power  to  construct  and  maintain  electric  light  and  gas  plants. 

NORTH  TONAWANDA.  N.  Y.— Senator  Pound  has  introuduced  a  bill  author- 
izing the  establishment  of   an  electric  light  system  in  North  Tonawanda. 

OWENSBORO.  KY.— The  City  Council  will  make  arrangements  to  erect  a 
municipal  electric  plant..     The  present  franchise  will  be  out  September.  1895. 

QUINCY.  ILL —The  Empire  Electric  Light  Company  is  seeking  for  a  site  for 
an  electric  light  and  power  plant.  W.  H.  Channon  is  a  member  of  the  company. 

TAMAQUA.  PA.— At  a  municipal  election  on  February  15  Tamaqua  will 
vote  on  the  question  of  increasing  the  borough  debt  $15,000  lor  the  purpose  of 
erecting  an  electric  light  plant. 

RE.ADING.  M.ASS..  has  in  the  process  of  erection  one  of  the  most  complete 
municipal  lighting  plants  in  the  State.  The  plant  will  cost  S50.000.  and  there 
will  be  135  arc  lamps,  and  also  incandescent, 

WILMINGTON.  DEL.— The  trustees  of  the  Delaware  SUte  Hospital  and 
County  Almshouse  have  contracted  with  the  Wilmington  City  Electric  Company 
to  furnish  the  electric  light  for  the  buildings  of  these  institutions  at  the  rate  of 
1%  mills  per  16-cp-hour. 

CROWLEY.  LA. -Sealed  proposals  for  the  construction  of  Ihe  electric  light 
plant  will  be  received  until  February  4.  The  work  comprises  dynamos  and  in- 
stallations of  22  arc  lights  for  streets,  and  an  incandescent  commercial  circuit. 
P.  J.  Chappuis  is  Mayor. 

SIOUX  FALLS.  S.  D.— The  City  Auditor  has  been  asked  for  bids  for  the  light- 
ing of  the  city,  either  with  gas  or  electric  light.  Bids  to  be  returned  to  the 
Council  at  Ihe  regular  February  meeting.  Neither  the  gas  nor  electric  light 
plan  at  present  has  a  contract. 

CHADWICK3.  N.  Y.— It  has  been  decided  that  the  water  power  at  Clayville  is 
insutlicient  for  the  proposed  electric  light  plant  in  the  Sanqurit  Valley,  which 
has  necessitated  a  change  of  plan.  Tne  plant  will  probably  be  located  either  in 
Chadwicks  or  Wasniugton  Mills. 

ASBURY  PARK.  N.  J.— Several  moneyed  men  who  have  become  interested  in 
A.  S.  Hickley's  new  electric  launch  at  Asbury  Park  have  agreed  to  form  a 
company  and  furnish  the  capital  necessary  for  the  manufacture  of  at  least  a 
hundred  of  these  boats  and  motors. 

BALTI.MORE.  MD— The  Great  Kanawha  Falls  Water  Power.  Electrical  and 
Land  Company  has  been  organized,  and  incorporation  effected  under  the  laws 
of  West  Virginia.  Charles  M.  Beeder.  of  Chas.  Keeder  &  Sons,  engineers, 
machinists  and  ship-builders.  334   Hugh  street,   is  interested. 

P.ATERSOX.  N.  J.— The  Phillips  Electric  Water  Company  will  in  a  short  time 
start  a  dynamo  and  water  factory  in  Paterson.  The  company  has  been  incor- 
porated with  a  capital  stock  ol  5100,1300.  F.  H.  Leonard.  Paterson:  Simon  L. 
Phillips.  New  York,  and  Floyd  B.  Wilsou,  of  East  Orange,  are  rntere.sted. 


WEYAUWEGA.  WIS.— There  is  a 
system  will  be  put  in  Ibis  village  \ 
Manufacturing  Company  and  the 
hive  every  fac'lityfor  putting  in  a 
for  the  work. 


air  prospect  that  an  electric  lighting 
thin  a  few  weeks  by  the  Weed  &  Sumner 
Badger  Manufacturing  Company.  They 
vstem  and  are  now  making  arrangements 


SAN  FRANCISCO.  CAL.— H.  H.  Taylor,  of  the  Mills  Building,  is  now  supply- 
ing several  adjoining  buildings  with  electric  lighting  power  from  the  big  dyna- 
mo in  the  basement  of  the  Mills  Building.  He  plans  to  enlarge  his  system  and 
has  filed  three  bonds  with  the  Supervisor  for  proposed  laying  of  conduits  in  the 
centre  of  the  city, 

ATLANT-A,  GA.— The  Machinery  Committee  of  the  Atlanta  Exposition  has 
decided  to  engage  at  once  an  electric  and  mechanical   engineer,  and   to  send  a 


122 


THK     ELECXRICAI^     WORLD. 


Vol.  XXV.  No.  4. 


representative  North  to  buy  equipnient  for  the  proposed  electric  light  plant. 
The  electric  lights  and  operative  exhibits  will  require  3.000  to  S.OOO  horse-power. 
J.  L.  Allen  is  chairman  of  coniiuitlce. 

MOLINE.  TI.I,.— At  the  annual  stockholders'  meeting  of  the  Peoples'  Power 
Company  held  in  Rock  Island,  it  was  decided  to  ejtpcud  se<'eral  thousand 
dollars  in  the  extension  of  gas  mains  and  electric  circuits  and  to  make  a  genera! 
cut  in  the  rates  when  the  consolidation  of  the  Rock  l.'sland  and  Moline  plants 
is  perfected.    C.  H.  Deere  is  president. 

SHELBVVILLE.  TENN.— The  National  Walir  Works  &  Construction  Co.,  of 
Pitt-sburg  Pa.  has  .secured  the  contract  to  erect  a  w.ntcr  plant  and  electric  light 
plant  at  Shelb>-ville.  Tenn.  W.  W.  Cunningham  is  manager.  It  is  the  intention 
of  the  stockhoiders  to  build  works  all  over  the  United  States,  and  it  is  expected 
to  have  the  works  in  question  finished  and  in  operation  by  July. 

KINGSTON.  N.  Y.— Four  men.  whose  names  are  withheld,  aud  who  are  now 
engaged  with  one  of  the  largest  concerns  for  manufacturing  electrical  appli- 
ances in  this  country,  desire  to  locale  here  and  establish  an  extensive  plant  for 
making  electrical  appliances.  They  desire  to  orgmize  a  company  with  a  capi- 
tal of  $250,000.  $125,000  of  which  must  be  provided  by  the  people. 

THE  PACIFIC  MINERAL  REDUCTION  COMPANY.  San  Praoci.sco.  Cal., 
capital  slock  $1,000,000.  has  been  formed  to  mine  and  mill:  deal  in  water 
rights,  construct  ditches,  electric  light  plants  and  to  supply  poiver  for  manufact- 
uring purposes.  The  interested  parties  are  T.  J.  Ryan.  W.  Walts.  F.  Milton- 
Johnson.  C.  W.  Fleraiog.and  Harvey  W.  Snow,  all  of  San  Francisco. 

WRIGHTS7ILLE.  P.\.— Arrangements  have  been  made  by  the  Conewago  Light 
&  Water  Power  Company  that  will  enable  it  to  furnish  Wrighlsville  with  elec- 
tric light  and  water,  if  that  town  wants  it.  The  radius  of  country  which  ihe 
company  proposes  to  reach  comprises  a  population  of  nearly  400,000  people.  It 
embraces  York.  Berks.  Dauphin.  Cumberland  and  Lancaster  counties. 

MORKISVILLE.  VT.— At  a  village  meeting  it  was  voted  to  purcha.se  the  plant 
of  the  Warren  &  .Soraerville.  known  as  the  Morrisville  Aqueduct  Corapans',  for 
$7,000.  It  was  also  voted  to  bond  the  village  of  Morrisville  for  $45  000  to  cover 
expenses  of  water  works  and  electric  light  plant.  Hon.  P.  K.  Gleed  was  elected 
a  trustee  to  attend  to  the  legal  matters  and  H.  .M.  Rich  as  agent  in  placing  the 
bonds,  which  will  bear  interest  at  4  per  cent. 

TACOMA.  WASH— It  is  the  plan  of  A.  J.  Havward  and  associates  to  transmit 
electric  power  into  the  citv  from  a  point  on  the  Nisqually  River  near  by.  A 
petition  was  filed  bv  the  Pierce  County  Power  and  Telegraph  Co..  a.sking  for  the 
right  to  erect  poles  and  string  wires  along  thecounlry  road,  extending  from  the 
city  to  the  point  on  the  Nisqually  River  where  it  is  intended  to  make  the 
improvements  necessary  to  develop  the  intended  power.  A  dam  will  be  built 
across  the  Nisqually  in  order  to  get  a  fall  of  water  to  run  the  dynamos.  A  large 
amount  of  expensive  machinery  will  be  put  in  by  the  Pierce  County  Power  and 
Telegraph  Company.  The  money  necessary  to  go  right  ahead  with  the  work  is 
said  to  be  all  ready.  II  is  expected  to  have  the  plant  ready  for  operation  next 
summer.    It  is  said  that  $200,000  will  be  spent  in  developing  the  plant. 


The  Electric  Railway. 


ITHACA,  N.  v.— West  Hill  is  to  secure  an  exlension  of  the  trolley  service. 

BELLEVILLE,  ONT.— Belleville  is  to  have  an  electric  .street  railway  next 
summer. 

SAYBROOK,  CONN.— A  project  is  on  foot  to  connect  Saybrook  aud  Lynn  by 
an  electric  road. 

WBBB  CITY.  MO.— The  Interurban  Railway  Company  has  begun  grading  its 
electric  road  Irom  Webb  City  to  Carthage. 

PLAINFIELD.  N.  J.— The  Common  Council  approved  the  plans  for  the  elec- 
tric railway  extension  to  all  parts  of  the  city. 

ATLANTA.  G.\  —Surveys  are  being  made  by  the  Atlanta  Electric  Company 
for  the  proposd  exlension  to  Lakewood.  in  the  suburbs. 

SPRINGFIELD,  M.\SS.— The  stockholders  of  the  Springfield  Street  Railway 
Company  are  contemplating  the  extension  of  their  lines. 

MOH.\WK.  N.  Y.— The  consent  of  the  property  owners  on  Main  street  is  being 
obtained  to  change  the  present  horse  railway  to  an  electric  road. 

WATERTOWN.  N.  Y.— The  Watertowu  Electric  Railroad  has  decided  to  ex- 
tend its  line  from  Brownville  to  Dexter,  a  distance  of  three  miles. 

VENICE.  ILL.— The  Village  Board  has  granted  a  franchise  to  Jenks.  Meyer  & 
Co..  of  St.  Louis,  for  the  construction  of  an  electric  road  in  this  city. 

ASHEVILLE.  N.  C— The  Asheville  &  Baltimore  Street  Railway  Company  has 
been  granted  a  franchise  to  build  a  line  two  miles  long  to  the  Vanderbilt  estate. 

VICKSBURG,  MISS.— The  Interstate  Transportation  Company  will  build  a 
trolley  electric  line  from  its  gravel  pits  near  Vicksburgto  the  Mississippi  River. 

C..\RLST.\DT,  N.  J.— The  borough  council  has  determined  to  submit  to  the 
public  the  application  for  a  right  of  franchise  for  a  trolley  line  through  Carl, 
stadt. 

M.\DISON,  IND.— The  Madison  Street  Railway  Company's  lines  have  recently 
been  sold  to  an  Eastern  syndicate,  the  New  York  Standard  Construction  Com- 
pany. 

S.^YVILLE,  L.  I..  N.  Y. — Sayville  citizens  are  considering  the  building  of  a 
trolley  road  to  connect  Sayville  with  Bohemia,  New  Village.  St.  James  aud  Port 
Jefferson. 

ASHLAND,  WIS  —The  Ashland  Terminal  Company  of  Ashland,  Wis.,  has  de- 
cided to  build  a  belt  line  of  18  miles  around  Ashtabula  and  will  begin  the  work 
next  Aoril. 

NANTASKET.  MASS.— The  Nantasket  and  Warren  and  Bristol  branches  of 
■  the  New  York.  New  Haven  and  Hartford  Railroad  are  to  be  equipped  with 
electricity. 

LIMA.  O.— The  entire  equipment  of  rolling  stock  of  the  Lima  Electric  Street 
Railway  was  destroyed.  The  car  stable  and  eleven  cars  were  burned  up.  The 
loss  is  about  $30  000:  only  half  covered  by  insurance. 

NORWALK.  CONN. —The  Norwalk  Tramway  Company  has  purchased  about 
10  acres  of  land  at  Wilson  Point  road,  on  which  it  proposes  to  erect  a  power 
plant  for  its  road. 


ATLANTA.  GA.— Dayton  Hale,  on  behalf  of  the  Atlanta  Electric  Railway 
Company,  will  apply  to  the  City  Council  for  a  franchise  to  build  and  operate  an 
electric  street  railway. 

ALBANY,  N.  Y  —Surveyors  Allen,  of  Allamont.  and  Ingrabam,  of  Clarksville, 
have  coininenced  surveying  the  route  of  the  proposed  electric  road  between 
Albany  and  Schoharie. 

GRAND  HAVEN,  MICH.— Aid.  Joseph  Koellz,  of  this  city,  will  apply  for  a 
franchise  to  operate  an  electric  railroad  iu  Grand  Haven.  If  granted,  the  road 
will  be  in  operation  by  June. 

COLUMBI.\.  PA.  — It  is  reported  that  the  Columbia  and  Donegal  Electric  Rall- 
w.iy  Company  will  extend  its  road  from  the  square  in  Marietta  to  the  square  in 
Maytown.  a  distance  of  three  miles. 

WASHINGTON.  D.  C— The  contract  ;for  constructing  the  electric  Ninth 
street  line  of  the  Metropolitan  Railway  was  let  to  Edmund  Saxtou.  who  will 
quickly  push  the  work  to  completion. 

WARRENSBURG.  MO.— It  is  proposed  to  build  a  motor  line  encircling  the 
lake  at  Portie  Springs  before  the  beginning  of  next  season.  The  scheme  is 
being  engineered  by  a  local  capitalist. 

HULL.  MASS  —The  Hull  Selectmen  have  granted  the  franchise  asked  by  the 
Hull  Electric  Railway  Company.  The  route  ol  the  new  street  railroad  will  be 
from  Hull  village  to  the  Hingham  line. 

GRAND  HAVEN,  MICH  -.^t  its  next  meeting  Ihe  Council  will  adopt  an 
ordinance  granting  privileges  to  a  stieet  railway  company  composed  of  local 
men.     The  road  will  be  built  to  Spring  Lake. 

C.^PAC.  MICH.— The  citizens  of  Capac  are  beginning  to  agitate  the  question 
of  lighting  their  streets  by  electricity,  and  they  desire  to  hear  from  reliable 
parties  as  to  the  probable  cost  of  putting  in  a  plant. 

ASHEVILLE.  N.  C— J.  A.  Neville,  of  New  York,  is  representing  Philadel- 
phia capitalists  interested  in  building  the  proposed  Asheville  &  Baltimore  elec- 
tric road.    J.  S.  Adams  at  Asheville  may  be  addressed. 

SHARPSBURG.  PA  —At  a  meeting  of  the  Councils  the  quesi  ion  of  the  ordinance 
granting  the  Pittsburg  aud  Manchester  Street  Railway  the  right  of  way  through 
Sharpsburg  aud  Millvale  was  to  have  come  up  but  was  postponed. 

.ALEXANDRIA.  IND. -Jos.  E.  Jeffries  will  build  six  miles  of  electric  railwav 
within  the  city  limits  and,  in  conjunction  with  Chas.  L.  Henry,  a  line  between 
Anderson  and  Marion.    Active  work  will  be  begun  about  April  1. 

0;aL.A.  FLA  — R.  A.  Teague,  A.  Mclntyre  and  others  have  formed  a  syndi- 
cate to  build  a  .six  mile  line  to  Silver  Springs.  It  is  to  be  called  the  Silver 
Springs  &  Western  Railway,  and  is  to  be  operated  by  electric  motors. 

NEW  ORLE.ANn.  L.'V— H.  T.  Beauregard  and  J.  T.  St.  Alexander  are  inter- 
ested in  a  proposed  suburban  road  to  connect  with  the  New  Orleans  City  &  Lake 
Railway.     The  line  is  in  St.  Bernard  parish.     Surveys  have  been  made. 

.ATLANTIC  CITY,  N.  J.— Congressman  John  Gardner,  ex-Postmaster  Levi 
Albeitson,  Judge  Joseph  Thompson,  and  I.  G.  Adams  &  Company  have  apjilied 
for  a  franchise  to  construct  a  trolley  line  along  the  beach  to  various  points. 

LINCOLN.  NEB— The  Lincoln  Street  Railway  Company  is  in  the  hands  of  a 
receiver  in  default  of  the  payment  of  $12,000  interest  on  certificates  and  the 
awarding  of  a  judgment  for  $140,000  in  favor  of  Joseph  Sampson  of   Sioux   City. 

SAN  FRANCISCO.  CAL.— The  right  ot  way  for  an  electric  railway  from 
Merced  to  the  Yosemite  Valley  tas  been  secured.  The  capital  stock,  it  is  stated, 
will  be  $2,500.1X10.  The  power  is  to  be  established  at  three  points  on  the  Merced 
River. 

B.ALTIMORE,  MD— The  Edmondson  Avenue,  Catonsville  and  Ellicott  City 
Railway  Company  has  purchased  a  lot  of  ground  at  the  corner  of  Ingleside  and 
Edmondson  avenues  from  Charles  Livezey.  upon  which  will  be  erected  a  power 
house. 

SCR.ANTON.  PA.— At  a  meetin.g  of  the  Select  Council.  Mr.  Wm.  Williams,  of 
the  Railway  Committee,  reported  favorably  on  the  ordinance  granting  a  fran- 
chise to    the  Valley  Passenger  Street  Railway  Company  over  certain    streets  of 
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YONKERS.  N.  Y.  -The  management  of  the  Yonkers  Electric  Railway  are 
contracting  for  a  piece  of  land  along  the  river  front,  on  which  they  expect  to 
erect  a  plant  of  4,000  horse  power  in  the  spring.  The  manager  is  Jilson  J. 
Coleman. 

SEATTLE.  W.\SH.— Contracts  for  the  electric  machinery  for  the  Snoqualmie 
Falls  Electric  Company  will  be  let  within  thirty  days.  D.  H.  Gilman  has  re- 
turned from  the  East,  where  he  has  succeeded  in  securing  money  for  the  erec- 
tion of  the  plant. 

AKRON.  O.— A  $600,000  mortgage  was  filed  by  the  Akron  Street  Railway  Com- 
pany to  secure  the  issue  of  6  per  cent,  bonds,  thus  insuring  the  construction  of 
electric  lines  from  Akron  to  Cleveland.  Akron  to  Kent,  aud  Akron  to  Barberton, 
a  total  of  57  miles. 

PORTL.\ND,  ORE.— The  Portland  Consolidated  Street  Railway  Company  is  in 
tie  hands  of  a  receiver,  O.  F.  Paxton.  This  company  operates  over  20  miles  of 
street  railways,  and  its  property  is  valued  at  between  one  and  a  half  and  two 
millions  of  dollars. 

MONTICELLO.  N.  V. -A  Mr.  Van  Cleft,  of  Newbnroh.  is  interested  in  a  pro- 
posed trolley  line  from  Monticello  via  Fallsboiough  to  Woodbourne  and  Never- 
sink.  It  is  said  the  road  can  be  built  for  S6.000.  Water  power  will  be  used  to 
generate  electricity. 

MT.  STERLING,  KY.— John  P.  Mattin,  of  Xenia,  Ohio,  stales  that  he  will 
build  eleven  miles  of  standard-gauge  steel  track  for  electric  motors  from  Mt. 
Sterling  to  Sharpsburg,  Ky.  Electricity  will  be  generated  by  a  water  power 
and  steam  plant. 

W.\SHINGTON.  D.  C— A  bill  has  been  introduced  in  the  House  by  Mr.  Eng- 
lish, of  California,  authorizing  the  Rock  Creek  Railway  Company  of  the  District 
of  Columbia  to  make  some  important  extensions  of  its  line,  and  to  change  the 
name  of  the  company. 

NEW  SWEDEN,  ME.-The  latest  proposition  for  giving  New  Sweden  better 
transportation  facilities  is  to  build  an  electric  railroad  from  there  to  Caribou, 
eight  miles,  and  have  sidings  at  frequent  intervals.  With  the  exception  of  a 
mile  and  a  half  the  road  will  be  level, 
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I.EWISTON.  ME.— The  private  electric  railway  which  the  LewisloD  blcachcry 
wants  the  right  to  build  tu  connect  the  establishment  with  the  Maine  Central 
tracks  will  be  of  consiOerable  importance.  In  l.s'M  it  took  over  3.000  freight  cars 
to  do  the  traffic  over  the  Maine  Central  for  this  concern. 

tlRBEN'SBURG.  P.A.— .'Application  has  been  made  for  a  charter  by  the  West- 
moreland &  .'Vllegheuy  Traction  Company,  which  proposes  at  an  early  day  to 
commence  an  electric  line  from  Creenshurg  to  Wilmcidint:.  where  it  will  con- 
nect with  the  Second  Avenue  Traction  Company's  load. 

HLYRIA.  O.— The  farmers  and  truck  raisers  of  Erie  and  Lorraine  counties 
have  organized  to  construct  an  electric  railway  line  between  this  city  and 
Milan,  Erie  County.  The  distance  is  about  30  miles.  The  loIlowinR  towns  will 
be  tapped  by  the  road:  South  Amherst,  Henrietta,  UirmiuKham.  Florence  and 
Derlinville. 

LOCKPORT.  N.  v.— County  Clerk  Compton  has  received  a  communicaliuu 
from  Chicago  capitalists  relative  to  building  an  electric  railroad  from  here  to 
Olcott.  Mr.  Compton  is  looking  the  situation  over  with  the  view  of  answering 
the  queiies  put  to  him,  but  as  yet  has  not  quite  determined  as  to  making  his 
response  encouraging  or  otherwise. 

MIL\V.\nKEE.  WIS.— At  the  meeting  of  the  Council  a  petition  was  intro- 
duced by  .\lderman  Starkweather  from  the  Milwaukee  and  Wauwatosa  Motor 
Railway  Company,  asking  for  a  franchise  to  lay  tracks  on  certain  streets  and 
to  build  an  electric  line  from  Wauwatosa  and  North  Greenfield  to  Milwaukee  to 
the  corner  of  Cass  and  Wisconsin  streets. 

BARABOO,  WIS.-.\n  electric  line  may  be  built  between  Devil's  Lake  and  the 
Dells,  passing  through  this  city.  Men  of  money  are  here  looking  over  the  (ield. 
and  if  all  airatigeraents  can  be  made  work  will  be  commenced  soon.  A  few 
years  ago  the  right  of  way  was  secured,  and  a  franchise  to  build  through  the 
city  is  now  held  by  Marsh  S:  Jackson,  who  are  working  on  the  project. 

LOCKLAND.  O.— At  the  meeting  of  the  Lockland  Council  to  consider  the  elec- 
tric railway  matter,  an  ordinance  was  passed  establishing  an  electric  route  on 
certain  streets,  and  the  clerk  was  instructed  to  advertise  for  bids  at  once.  This 
action  was  taken  with  the  hope  that  the  same  parties  who  received  the  contracts 
to  do  the  same  work  through  Hartwell  would  be  given  the  contract  here. 

BRIDGEPORT,  CONN.— The  Bridgeport  Traction  Company  has  applied  for 
permission  to  build  extensions  to  the  West  Haven  and  Westtied  electric  street 
railway;  the  Windsor  Locks  and  Surfield  Company  to  build  to  Windsor  to 
connect  with  the  Hartford  company's  tracks,  and  for  the  incorporation  of  the 
Westport  and  Soulhport  road  to  operate  in  Weston,    Southport  and  Fairfield. 

READING.  PA  —The  Reading  &  Wonielsdorf    Railwav  Company    gave  to  th 
Lancaster  Electrical  Construction  Company  the  contract  to   build  the  road  from 
the  western  bank   of   th  e   Schuylkill,  opposite   this   city,  to  Womelsdorf.  to   be 
completed    for  operation    by  June  1st.     The  road  will  be  fifteen  miles  long,  and 
negotiations  are  in  progress  to  extend  it  to  Scbaefferslown.  Lebanon  County. 

VENICE.  ILL.— A  franchise  has  been  granted  to  the  Madi.'on.  Venice  & 
Ea.st  St.  Louis  Railway  Company,  whose  office  is  in  the  Hiinle  Building:  Feidi- 
uand  Mej-er  is  President.  The  construction  will  begin  early  next  month,  first 
on  the  Ed  wardsville  rock  road.  The  Venice  electric  light  plant  will  tempora- 
rily furnish  the  power.  The  company's  new  plant  will  probably  be  located  at 
Madison. 

CENTRALIA.  KAN.— The  Centralia.  Seneca  and  Pawnee  Electric  RaiKvay 
Company  has  been  chartered  to  establish  and  maintain  an  electric  motor  rail- 
way between  the  cities  of  Centralia  and  Seneca  in  the  Slate  of  Kansas.  The 
capital  is  $21X1,000.  The  directors  are:  A.  W.  Slater,  J  C.  Clark,  S.  W.  Burtch, 
A.  K.  Coleman,  John  S.  Hidden,  P.  A.  Stickel  and  W.  S.  Domer.  of  Centralia. 
and  R.  M.  Emery  and  A.  Well-s,  of  Seneca. 

PORT  JERVIS.  N.  Y.— The  building  of  an  electric  railway  in  Port  Jervis  is 
an  assured  fact.  A  meeting  of  the  Port  Jervis  Suburban  Street  Railway  Com- 
pany was  recently  held  for  the  purpose  of  transferring  the  propery  to  its  new 
owners.  The  new  Board  of  Directors  are:  P.  J  Horan.  T.  B.  Howe  and  H  H. 
Archer,  of  Scranton.  Pa.  :  S.  A.  D.  SVhittaker.  of  New  York  Ciiy,  and  Benj.  Near- 
pass,  of  Port  Jervis.  and  others.  The  new  board  elected  the  following  officers: 
President.  P.  J.  Horan.  of  Scranton,  Pa.:  Vice-President.  Benj  Ryall.  of  Port 
Jervis;  Secretary.  H.  H.  .\rcher,  of  Scranton. 

ANDERSON,  IND.— C.  L.  Henry,  through  his  agent.  E.  C.  Carpenter,  has 
secured  a  franchise  for  an-  electric  street  railway  through  Summitville,  who 
aisc)  secured  similar  grants  at  Fortville.  Pendleton  and  .Alexandria.  These 
franchises  are  for  the  Gas  Belt  Electric  Railway,  from  Indianapolis  to  Mariou. 
a  distance  of  80  miles.  The  surveys  began  Jan.  14.  and  the  contract  for  grad- 
ing the  line  between  Anderson  and  Marion  was  let  Jan.  15.  The  Clodfeller 
syndicate  announces  that  it  has  also  secured  its  right  of  way.  C.  E.  Loss  &  Co., 
Pullman  Building.  Chicago,  have  a  contract  to  complete  the  road  before  Sept.  1, 
1895.  for  $575,000. 

PITTSBURG,  PA.— A  company  of  Pittsburg  capitalists  has  been  organized  to 
extend  the  electric  street  railway  line  from  Washington.  Pa.,  through  the 
numerous  towns  on  the  Chartiers  branch  of  the  Panhandle  Railroad  into  Pitts- 
burg. An  application  has  been  made  for  a  charter,  and  work  on  the  line  will 
be  begun  at  an  early  date.  The  new  company  is  composed  of  President  Francis 
J.  Torrance.  Treasurer  and  General  Manager  of  the  standard  Manufacturing 
Company;  Thomas  R.  Hutcliinsou.  a  prominent  local  structural  iron  and  steel 
manufacturer:  A.  E.  Townseud.  President  of  the  Washington  Railway,  and 
Senator  Arthur  Kennedy,  a  director  in  the  Allegheny  Valley  Railroad  and  the 
Bellevue  Land  Company. 


electrical  current,  and  aliio  atseria  that  they  Indicate  the  true  nature  o(  electri- 
city and  lead  to  au  ultimate  pbiloiophy  of  the  ezislcticc  of  luallcr  and  of  sense 
perception. 


Miscellaneous  Notes. 


THE  REV.  EDWARD  R-  KXOWLES,  LLD.. 
the  Old  Catholic  Church,  has  in  press  a  book 
philosophy  of  beiug.  aud  in  which  he  con: 
phenomena.  Father  Knowles  claims  to  follow  t 
non-dissipatiun  of  energy  in  the  infinite  contin 


i  Worcester.  Mass.,  a  priest  of 
tteuded  to  lead  to  an  ultimate 
ders  the  origin  of  electrical 
;  view->  of  Lodge  regarding  the 
ince  of  magnetic  induction  be- 


(Erabe  anb  Snbustrial  Hotes. 

THB  NEW  YORK  STANDARD  CONSTRUCTION  COMPANY.  17  Nn*(au 
street.  New  York,  has  received  a  contract  to  equip  the  Madi«oa,  Ind..  street 
railway  for  electric  traction. 

H.  B.  COHO  &  CO..  203  Broadway.  New  York,  have  just  closed  a  coutraci  for  a 
45  kw  multipolar  generator  lor  the  Cooke  Engine  Works,  throufth  the  John  E. 
Beggs  Machinery  Company. 

THE  STANDARD  PATnT  COMPANY.  2  Liberty  street.  New  York,  is  sending 
to  its  friends  and  patrons  a  neat  grass-woven  card  case,  which  also  contains 
a  silicate  surface  for  inemoraDdums. 

THE  WESTERN  ELECTRIC  COMPANY.  Thames  street.  New  York,  is  pre- 
.senting  its  triends  with  a  handsome  leather  card  case  containing  a  calendar  of 
the  year,  neatly  printed  on  celluloid. 

THE  FITCHBURG  STEAM  ENGINE  COMPANY.  Fitchburg.  Mass..  has  re- 
cently opened  an  office  in  Boston,  at  137  Purchase  street,  which  will  be  in  charge 
ot  Mr.  W.  E.  Sheldon. treasurer  of  the  company. 

C.  W.  HENDERSON.  44  Blewry  street.  Montreal,  has  issued  an  "At  Home' 
card,  informing  his  friends  and  palrous  that  he  will  be  glad  to  receive  and 
•shock"  them  with  electrical  complimenis  of  the  season. 

WALLACE  Si  SONS.  Ausouia.  Conn.,  announce  that  they  have  uow  in  press 
their  1S9S  catalogue  ol  brass  and  copper  wire  aud  other  manufactures  in  the 
same  materials,  and  will  be  pleased  to  send  a  copy  to  all  applicants  in  the  trade. 

THE  LA  ROCHE  ELECTRICAL  WORKS,  of  Philadelphia.  haS  made  an  as- 
signment for  the  benefit  of  its  creditors  to  its  secretary  and  treasurer,  J.  F. 
Stevens.  The  company  was  organized  several  years  ago  with  a  capital  of 
$200,000. 

THE  JOSEPH  DIXON  CRUCIBLE  CO.MPAXV.  Jersey  City.  N.  J.,  has  issued 
a  third  and  revised  edition  of  its  pamphlet  on  "Graphite  as  a  Lubricant,**  in 
which  the  subject  is  treated  scientifically  and  practically  for  engineers  and 
machinists. 

THE  BERLIN  IRON  BRIDGE  COMPANY.  East  Berlin.  Conn.,  has  com- 
pleted the  new  electric  light  station  of  the  North  Attleboro  Steam  and  Elec- 
tric Company,  at  -Attleboro.  Mas.s.  The  building  is  02  ft.  wide  and  100  ft.  long, 
entirely  fireproof,  and    covered  with  anti-condensation  corrugated  iron. 

THE  ELECTRIC  .APPLIANCE  COMPANY.  Chicago,  states  that  the  demand 
for  Packard  transformers  continues  brisk,  and  that  where  it  has  installed  the 
original  equipment  of  transformers  it  is  always  sure  of  the  orders  for  renewals, 
aud  has  yet  to  reccord  the  Sr.«t  case  where  the  "Packard"  has  been  displaced, 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Philadelphia,  has 
moved  its  New  A'ork  office  Irom  45  Broadway  to  the  Manhattan  Life  Insurance 
Company's  Building.  66  Broadway.  The  change  was  made  to  meet  the  increase 
of  business  of  the  company,  aud  the  office  remains  in  charge  of  Mr.  Chas. 
Blizard. 

MAXWELL  M.  MAYER,  manufacturer  of  dynamos  aud  motors.  414  One 
Hundred  and  Seventh  street.  New  York,  although  only  estaolished  for  a  short 
time  reports  that  he  has  already  received  a  large  number  of  orders  for  his  ma- 
chines. These  are  of  the  2-pole  iron-clad  type,  with  the  fields  cast  in  a  single 
piece  of  cast  steel. 

ELMER  G.  WILLYOUNG  &  CO..  1210  Betz  Building.  Philadelphia.  Pa.,  who. 
as  we  lately  announced,  are  the  sole  American  agents  of  Nalder  Bros.  &  Co. 
aud  L.  Oertling.  of  London,  and  James  White,  of  Glasgow,  Scotland,  are  meet- 
ing with  much  success  in  handling  the  standard  measuring  instruments  made 
by  these  celebrated  firms. 

THE  DEARBORN  ELECTRIC  COMPANY,  19  Quincy  street.  Chicago,  111.,  in 
a  compactly  printed  128-page  book,  presents  a  very  complete  catalogue  of  gen- 
eral electrical  supplies.  The  catalogue,  which  is  the  first  of  the  kind  issued  by 
this  firm,  is  well  illuslraled  and  includes  among  its  contents  an  almost  exhaust- 
ive variety  of  electlic  lighting  and  house  goods. 

CHAS.  E.  CH.APIN.  136  Liberty  street.  New  York,  manufacturer  of  the  Per- 
fection woven  wire  dynamo  brush,  has  appointed  Mr.  Ernest  W.  Cooke  as  his 
agent  for  the  sale  of  these  brushes  throughout  the  '.Vest.  Mr.  Cooke  represents 
some  six  Eastern  manufacturers  in  Chicago  and  is  a  well-known  and  popular 
salesman.  The  peculiarity  of  the  Perfection  wire  brush  is  in  the  winding  of  the 
cloth,  which  binds  the  wires  at  the  end  and  this  makes  a  brush  that  requires 
no  solder  or  stitching  ou  the  body  or  on  the  portion  that  comes  in  contact  with 
the  commutator. 

SAMUEL  W.  RUSHMORE,  126  Liberty  street.  New  York,  has  secured  a  con- 
tract from  the  Gettysburg  Electric  Railway  Company,  whose  handsome  power 
house  was  lately  destroyed  by  fire,  to  rebuild  the  entire  electrical  plant.  The 
new  plant  will  consist  of  the  two  150.kw  generators,  two  60-light  arc  machines, 
and  two  I.200-light  alternators  driven  by  three  200-hp  Frick -Corliss  engiues. 
The  switchboard  to  be  built  by  the  Rusbmore  Works  will  be  of  white  marble, 
and  one  of  the  most  elaborate  of  its  kind  in  the  country.  The  building  is  to  be 
of  brown  stoue.  aud  it  is  intended  to  make  the  plant  the  finest  of  its  size  in 
Pennsylvania. 

Justness  notices. 


ween  centres  of  force  or  atoms ;  from  these  considerations  he  deduces  principles 
rhich    he  claims,  show  the  absurdity  of  molecular  motion  as  an  essential  in  au 


WOVEN  WIRE  BRUSHES.— The  Belknap  Motor  Company,  of  Portland.  Me.. 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  H!t5  Soutli 
Warreu  street.  Syracuse,  N.  Y, 
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UNITHD  ST.\TES  PATENTS  ISSUED  JANUARY  15.  1895. 
[In  charge  of  Wm.  A.  Rosciibaum.  177  Timis  lluilding.  New  York.) 

M2.-I41.  SYSTEM  OF  POWER  TRANSMISSION;  C.  S.  Hradley.  Avou.  N.  Y. 
Application  filed  September  22.  189J.  This  comprises  a  multipolar  recipro- 
catory  Reuerator  provided  with  a  polyphase  winding  on  its  armature  and 
normally  charged  field-magnet,  and  a  multipolar  polyphase  reciprocalory 
motor  iu  circuit  with  the  generator. 

532.448.  CONDUIT  RAILWAY  TROLLEY:  W.  T.  Dulany.  Jr..  New  York.  N. 
Y.  Application  filed  March  30.  1894.  This  comprises  a  trolley  stand.ird 
having  plate  conductors,  insulators  and  plates  inclosing  them,  and  extend- 
ing downward  beyond  the  conductors,  with  a  conduit  cleaning  brush  having 
its  back  secured  to  the  lower  end  of  the  pl.nles  between  them. 


No.  .=;32,441.— System  OF  Power  Transmission. 

3-\44').  CONDUIT  ELECTRIC  RAILWAY:  W.  T.  Dulany,  Jr..  New  York.  N. 
Y.  Application  filed  August  16.  1894.  An  underground  trolley  standaid 
having  two  conductors,  insulating  m.iteria!  separating  and  inclosing  the 
same,  front  and  rear  bars,  side  plates  and  wearing  plates  secured  to  the 
bars,  each  conductor  consisting  of  two  upper  and  lower  plates  apart  from 
each  other,  and  a  fuse  cut  off  uniting  the  plates  on  a  lower  level  than  the 
wearing  plates. 

3'4(.8  CARBON  FILAMENT  AND  METHOD  OF  MANUFACTURING  SAME: 
A.  D.  Little.  Boston.  Mass.  Application  filed  June  18.  1894.  A  material  for 
carbon  filaments  consisting  of  cellulose  and  an  organic  acid. 

32.477.  TROLLEY  CATCHER;  M.  V.  Nichols  and  J.  A.  Fraser.  Port  Arthur. 
Canada.  Application  filed  May  26.  1894.  This  comprises  a  guide  way  on  the 
cars,  a  weight  sliding  vertically  thereon,  a  flexible  connection  between  the 
weight  and  trolley  pole,  a  detent  for  holding  the  weight  elevated,  having  an 
unlocking  means  connected  with  the  pole,  and  arranged  to  be  operated  by 
"  the  upward  movement  of  the  trolley  arm  to  release  the  detent  from  the 
weight. 
S32  514.  ELECTRIC  ELEVATOR  AND  MOTOR  CONTRCLLER:  R.  Wilson. 
Louisville.  Kv.  Application  filed  June  23.  1894.  A  controlling  device  for 
electric  motors  consisting  of  a  solenoid  having  two  movable  cores,  one  acting 
upon  the  main  switch  to  start  and  .stop  the  motor,  and  Iheother  operating 
a  speed  controlling  device  such  as  a  retostate. 


53, 


No.  532,514.— Ei.ECTKic  Elexator  and  Motor  Contkollkk. 

5.12.531.  electric  arc  LAMP;  A.  Chester  and  J,  J.  Rathbone.  London.  Eng- 
land. Application  filed  March  26.  1984.  This  comprises  a  rocking  armature 
with  a  swinging  carriage,  a  roller  pivoted  to  the  carriage,  and  inclined  stop 
fixed  to  the  base  of  the  lamp  in  the  swinging  path  of  the  roller  a  spring 
attached  to  one  end  of  the  armature,  which,  in  conjunction  with  the  stop, 
causing  the  roller  to  move  the  carbons  asunder. 

532  537.  AUTOM.\TIC  CIRCUIT  BREAKER;  H.  P.  Davis.  Pittsburgh.  Pa.  Ap- 
plication filed  February  28.  1894.  This  comprises  a  magnetic  snstainer  and 
armature  upheld  thereby:  in  combination  with  a  i^top  adapted  to  be  swling 
under  the  armature,  and  to  swing  away  therefrom  when  the  armature  is 
drawn  fully  into  place  by  the  magnet. 

S32.S38.  CONTROLLER  FOR  ELECTRIC  CARS.  H.  P.  Davis,  Pittsburgh,  Pa. 
Application   filed  April  14,  1894.    This  comprises  a  switch,  a  handle    remov- 


able therefrom  only  when  in  a  certain  position  relative  to  the  switch,  and 
means  for  preventing  occurrence  of  the  relative  position  of  the  handle  and 
switch,  save  when  the  switch  is  one  predetermined  position. 
I.S49.  ALTERNATING  CURRENT  MOTOR.  L.  Gulman.  Pittsburgh.  Pa. 
Application  filed  August  27.  18')0.  The  method  uf  reducing  self  induction  in 
an  armature,  which  consists  in  producing  two  alternating  fields  of  the  .same 
phase,  rotating  au  armature  coil,  one  part  under  the  infiuence  of  the  field, 
and  another  part  under  the  influence  of  the  other  field,  so  that  the  one  part 
will  cut  a  maximum  number  of  lines  of  force,  while  the  other  part  is  cutting 
a  miniminu. 
I.SS9.  GALVANOMETER;  A.  H.  Hoyl.  Penacock.  N.  H.  Application  filed 
April  3.  18'M.  The  combination  with  a  solenoid  of  a  movable  armature  or 
needle,  comprising  a  thin  plate  of  soft  iron  pivotally  supported  within  the 
solenoid  on  an  axis  parallel  to  its  own  plane,  and  perpendicular  to  the  axis 
of  the  solenoid. 

H.  Hoyt.  Penacock.  N.  H.  Application  filed 
s  an  electrically  moved  needle,  and  a  pivotally 
a  link  connected  at  one  end  to  the 
I  connected  to  the  pointer. 
Hoyt.  Penacock.  N.  H.  Application  filed 
>  solenoids,  a  common  armature  pivoted  at 
ight  angles  to  the  coils,  the  polar  extre:uilies  thereof  extending  into  the 
mouths  of  the  coils  respectively,  and  means  for  indicating  the  amount  cf 
current  in  either  solenoid  by  the  inductive  effect  thereof  on  the  armature. 
!.S76.  CLOSED  CONDUIT  ELECTRIC  RAILWAY:  G.  W.  McClintock.  Wollas- 
ton.  and  D.  J.  McLane.  Quiucy.  Mass.  Application  filed  July  2.  1894.  This 
comprises  a  sectional  conductor  rail,  a  feeder,  a  trolley  rail  having  sections 
corresponding  with  the  sections  of  the  conductor  rail,  and  switch  levers  for 
connecting  the  branches  of  the  feeder  with  thesections  of  the  conductor  rail 
when  the  trolley  rail  is  depressed. 
!590.  CLOSED  CONDUIT  ELECTRIC  R.\ILWAY;  J.  Schnepf,  New  York.  N. 
Y.  .-Application  filed  September  9.  1893.  This  comprises  a  continuous  main 
conducor  composeil  of  interlocking  links  and  plates  upon  the  conduit  against 
which  the  conductor  is  adapted  to  be  drawn  magnetically. 


.560.  GALVANOMETER: 
April  25.  1894.  This  comprises  ai 
supported  pointer  or  indicator, 
needle  and  at  the  other  end  to  an 

1,561.     GALVANOMETER  ; 
April  25.  1891.    This  comprises  tvi 


No.  532,5y4.— NoN-.\RCiNG  Switch. 


2.59.1.  CONVERTER  SYSTEM  FOR  ELECTRIC  RAILWAYS:  C.  F.  Scoll. 
Pittsburgh.  Pa.  Application  filed  July  31.  1893.  This  comprises  an  alternat- 
ing circuit,  a  working  converter,  a  choke  coil  in  series  with  the  piimary 
thereof,  and  a  normally  open  short  circuit  around  the  choke  coil,  a  bridge 
for  closing  the  short  circuit,  and  electrical  means  for  operating  the  bridge 
iu  series  with  one  of  the  coils  of  the  woiking  conductor,  the  choking  coils 
being  so  proportioned  as  to  be  unsaturated  when  the  secondary  is  open  and 
saturated  when  it  is  closed  under  normal  conditions. 

7.594.  NON-ARCING  SWITCH;  C.  F.  Scott  and  II.  P.  Davis.  Pittsburgh.  Pa.. 
Application  filed  March  29.  1894.  .This  comprises  a  main  switch,  a  pair  of 
separable  shunts  in  contact  therewith,  in  combination  with  a  restricted 
chamber  wherein  one  or  more  of  the  contacts  is  adapted  to  move,  and  a 
vent  communicating  with  the  interior  of  the  chamber. 

2  633.  RAILWAY  BLOCK  SIGNAL:  W.  Berrigan  and  W.  H.  McClure. 
Elmira,  N.  Y.  Application  filed  September  18.  1894.  This  comprises  sepa- 
rate circuits  for  each  block,  pitmen  connected  with  the  semaphores,  levers 
connected  to  the  pitmen,  track  instruments  actuating  the  levers,  stops  on 
the  pitmen  detents  automatically  engaging  the  stops  to  retain  the  sema- 
phores set  to  danger,  magnets  at  the  semaphores,  armatures  drawing  the 
detents  out  of  engagement  bi'  energy  of  the  magnets,  and  circuit  closers  at 
each  semaphore  in  circuit  with  the  magnets  at  the  next  semaphore  at  the 
rear,  and  actuated  by  the  pitmen. 

2  662.  ELECTRIC  SWITCH  :W.  P.  Hancock.  Everet,  Mass.  Application  filed 
November  27.  1894.  This  comprises  a  pivoted  U-shaped  carrier  having  slots 
in  its  sides. and  oppositely  extending  horizontal  pins,  a  pivoted  blade  within 
the  carrier  provided  with  horizontal  pins  projecting  through  the  slots  of  the 
carrier,  external  springs  flanking  the  carrier  and  extending  between  the 
two  sets  of  pins,  pivoted  contact  blades,  and  stationary  magnets  engaged  by 
the  blades. 

2  666.  SURGICAL  INSTRUMENT. :  E.  E.  Johnson.  Denison,  Tex.  Applica- 
tion filed  September.  28.  1894.  This  comprises  a  tube  having  guides  therein 
and  holes  and  a  frame  consisting  of  two  parallel  members  adapted  to  enter 
the  tube  and  move  between  the  gnides.  and  lugs  on  each  of  the  members 
adapted  to  cover  and  uncover  the  holes. 

.;  678.  MECHANICAL  TOY;  A.  Martin.  Loudon.  England.  Application  filed 
October  15.  1894.  In  a  toy.  a  magnetized  spindle  vettically  mounted  and  pro- 
vided with  a  fly-wheel,  in  combination  with  a  quadrant  rack  and  pinion  gear 
for  imparting  motion  to  the  spindle  and  fly-wheel. 

2.742.  MAGNETIC  SEPARATOR:  H.  Arden.  Seattle.  Washington.  Appli- 
ctaion  filed  .August  15.  1894,  The  combination  of  a  hopper,  an  outlet  through 
which  may  fall  a  stream  of  sand,  and  a  magnet  having  a  trough,  the  mag- 
uet  being  alternately  magnetized  and  demagnetized  by  a  current  of  elec. 
tricity  passed  through  and  shut  off  from  the  same. 
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THE  STREET  RAILWAY  INDUSTRY. 

In  another  coUiinn  we  print  reports  from  a  large  number  Of 
street  railways  relating-  to  improvements  and  extensions,  which 
g-ive  an  indication  of  the  activity  in  this  flourishing  branch  of 
the  electrical  industry.  Taken  in  connection  with  the  extensive 
budget  of  items  relating  to  the  same  subject  which  appears 
weekly  in  our  news  department,  ample  justification  is  offered 
for  the  opinion  that  street  car  traction,  in  this  country,  at  least, 
has  offered  the  most  important  field  for  the  application  of  elec- 
tricity, the  financial  returns  having  been  much  more  satisfactory 
than  in  the  case  of  electric  lighting.  A  recent  report  in  regard 
to  street  railways  in  New  England  shows  that  but  few  horse 
roads  remain,  and  it  is  probably  only  a  question  of  a  few  years 
when  these  will  adopt  electric  traction.  The  same  tendency  is 
so  evident  throughout  the  country  that  the  time  is  not  far 
distant  when  the  existence  of  a  horse  railway  in  a  community 
will  be  a  matter  of  reproach,  and  regarded  as  indicating  a  back- 
ward state  of  civilization. 


TROLLEY  GROUND    CURRENTS  AND    UNDERGROUND  PIPES. 

Prof.  A.  J.  Rowland  in  another  column  calls  attention  to  a  matter 
of  importance  in  connection  with  the  determination  of  data  relating 
to  the  influence  of  trolley  ground  currents  on  "underground  piping. 
Mr.  A.  E.  Kennelly,  in  the  discussion  of  Mr.  I.  H.  Farnham's 
Institute  paper,  referred  to  the  same  point,  which  is,  that  the 
difference  of  potential  between  the  rails  and  underground  piping 
at  any  place  does  not  necessarily  imply  that  a  corresponding  cur- 
rent flows.  In  our  remarks  to  which  Prof.  Rowland  refers,  it 
was  taken  for  granted  that  in  a  voltmeter  survey  of  the  road  the 
nature  of  the  ground  between  the  rails  and  piping  would  he  con- 
sidered, as  otherwise  the  data  taken  might  be  very  misleading. 
Usually  this  point  may  be  settled  without  taking  any  resistance 
measurements  from  knowledge  of  the  soil  in  a  given  locality  with 
respect  to  its  average  condition  along  the  line,  but  even  here  an 
occasional  check  would  be  advisable.  Where  there  is  any  marked 
change  in  the  character  of  the  soil  or  road-bed,  or  of  the  run  of  the 
piping  with  respect  to  the  power-house,  resistance  measurements 
app'ear  to  be  absolutely  necessary  to  obtain  comparative  results. 
The  advisability  of  depending  entirely  upon  a  well-bonded  rail 
return  is  a  matter  to  be  settled  by  experience,  but  up  to  the  present 
it  does  not  seem  that  practice  has  demonstrated  that  this  can  safely 
be  done.  Where,  however,  the  construction  recommended  by  Prof. 
Rowland  has  been  carefully  followed,  it  would  perhaps  be  justifi- 
able to  delay  the  laying  of  auxiliary  conductors  connected  to  the 
piping  in  the  territory  adjoining  the  power  house  until  their 
necessity  is  indicated  by  the  lesult  of  measurements  made  after  the 
pidnt  has  been  in  operation. 


A   NEW    THEORY  OF   ELECTROLYSIS. 

In  another  coloumn  we  print  a  paper  by  Mr.  Alfred  H.  Bucherer 
on  a  new  theory  of  electrolysis  which  will  repay  careful  study.  Mr. 
Bucherer's  explanation  of  the  phenomena  of  electrolysis  differs  from 
the  widely  accepted  one  of  Nernst,  in  that  the  former  involves  con- 
sideration of  the  partial  pressures  of  the  metallic  vapor  and  the  non- 
metallic  constituents  of  a  solution  while  the  latter  considers  osmotic 
pressures  alone.  It  is  claimed  that  the  theory  now  offered  does 
away  with  many  inconsistencies  inherent  in  former  theories,  and 
when  submitted  to  calculations  agrees  with  experimental  facts  much 
more  closely.  One  of  the  points  made  by  Mr.  Bucherer  against  the 
theory  of  electrolysis  based  upon  the  neutralization  of  static  charges 
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carried  by  ions,  is  thai  il  involves  a  denial  of  the  principle  implied 
in  the  wellestablislied  laws  of  lliennodjnaniics,  by  asserting  that 
the  neutralization  occurs  witn  an  absorption  of  energy — work  being 
done  to  deprive  an  ion  of  its  charge.  The  basis  of  the  theory  of 
Mr.  Bucherer  is  the  same  as  that  which  has  been  so  fruitful  when 
applied  to  the  thermodynamic  treatment  of  chemical  icaclions,  and 
in  which  chemical  states  arc  viewed  from  Ihc  dynamical  stand- 
point. As  electrolysis  implies  the  consideration  of  molecular  action 
it  is  necessarily  a  difficult  subject,  and  its  trealineut  one  in  which 
the  speculative  element  must  largely  enter.  The  earlier  explanations 
of  electrolytic  action  had  a  basis  but  little  less  satisfactory  than  the. 
double  fluid  electric  current  hypothesis,  and  the  latter  one  of  Nernst 
and  Ostwald  reposes  upon  a  theory  of  osmotic  pressure  which  seems, 
to  be  a  conception  in  itself  somewhat  speculative.  Should  the  theory  of 
Mr.  Bucherer  be  proved  correct  by  experimental  evidence,  the 
new  view  of  electrolysis  which  it  ofTers  may  lead  to  very  important 
consequences,  for  its  basis  is  such  as  to  involve  a  more  rational 
and  a  broader  view  of  the  mechanism  of  the  molecular  phenomena 
involved. 

PATENT  LAW  AND  ITS  INTERPRETERS. 

The  recent  decision  of  Jurtge  Grosscup  invalidating  the  Thomson - 
Houston  arc  regulator  patent  is  another  indication  of  the  current 
trend  of  judicial  thought  which  of  late  has  played  such  havoc  with 
"broad"  and  "fundamental"  patents.  In  the  present  instance  the 
tone  of  the  opinion  resembles  so  closely  that  of  other  opinions  ren- 
dered within  the  period  which  has  witnessed  what  seems  to  be  a 
marked  tendency  on  the  part  of  the  courts  to  view  electrical  patents 
with  an  eye  of  suspicion,  that  one  cannot  but  reflect  on  the  immense 
influence  of  precedents  on  the  judicial  mind,  and  speculate  as  to 
the  preponderating  effect  of  that  factor  in  reaching  conclusions. 
Very  suggestive  as  to  the  constitution  of  the  present  courts  that  pass 
on  the  technical  questions  involved  in  patent  litigation  is  the  con- 
fession of  Judge  Grosscup  as  to  his  qualifications  with  respect  to  the 
knowledge  of  electrical  principles  involved  in  the  present  ca'-e. 
Referring  to  the  points  relative  to  the  laws  of  electricity  brought 
forward  by  counsel  and  their  experts  the  court  says:  "I  have  availed 
' '  myself  as  closely  as  I  could  of  the  excursions  of  counsel  into  these 
"abstruse  fields,  but  have  come  back  from  them,  I  confess,  more 
"bewildered  than  enlightened.  So  far  as  I  have  been  able  to  as- 
" certain,  all  knowledge  of  electricity  is,  so  far,  purely  empirical;  and 
'  "mere  speculations,  therefore,  however  acute  and  plausible  as  to  the 
'  'ways  and  methods  of  this  force,  are  likely  to  be  erroneous,  and 
"therefore  valueless."  In  view  of  the  fact  that  electrical 
science,  instead  of  being  "purely  empirical,"  is  one  of  the 
most  firmly  and  exactly  founded  of  the  physical  sciences, 
this  statement  is  a  surprising  one  indeed,  and,  coming  from 
one  who  is  called  upon  to  authoritatively  deal  with  questions 
within  its  province,  displays  an  ignorance  that,  in  view  of 
its  probable  effect,  is  deplorable.  Under  our  present  system  we 
cannot  expect  the  judges  passing  on  questions  of  patent  law  to 
be  adepts  in  all  of  the  various  branches  of  science  involved  in  the 
different  cases  brought  before  them,  but  we  are  scarcely  prepared 
for  the  total  ignorance  implied  in  the  above  quotation.  It  may  be 
said  that  the  view  taken  by  Judge  Grosscup  is  the  popular  one 
which  has  been  widely  disseminated  by  so-called  popular  and  news- 
paper writers,  and  that  the  contradictions  of  expert  witnesses  would 
naturally  incline  the  court  to  form  such  an  opinion  as  that  ex- 
pressed. We  hardly  expect,  however,  a  court  to  be  influenced  by 
popular  conceptions  of  science,  particularly  when  the  slightest  ex- 
amination would  show  their  inaccuracj-.  Xor  does  the  expression 
of  surprise  at  the  contradiction  of  experts  displaj-  the  knowledge  of 
the  subject  of  "experting"  to  be  expected  on  the  part  of  a  judge. 
An  expert  witness  is  paid  to  bring  out  the  strong  points  on  his 
employer's  side  and  evade  or  minimize  the  effect  of  the  points 
brought  forward  by  the  opponent.  It  naturally  follows  that  the 
subject  being  dealt  with  will  not  after  this  treatment  present  much 
lucidity  to  one  who  has  no  personal  knowledge  of  the  underlying 
principles.  In  this  lies  the  great  weakness  of  our  present  system  of 
patent    courts,  for  unless   there  is  a  sufficient   technical    knowledge 


to  judge  of  the  intrinsic  merit  of  the  poiuts  brought  forward,  the 
court  has  either  to  evade  the  issues  he  cannot  understand  and  han: 
his  decision  upon  ulterior  considerations,  or  form  an  opinion  that 
will  naturally  incline  toward  the  side  whose  experts  have  been 
most  successful  in  juggling  with  the  various  technical  points  in- 
volved. 


THE  GREAT  TROLLEY  STRIKE. 

The  Brooklyn  trolley  strike — the  most  serious  labor  disturbance 
of  its  kind  since  electric  railroading  became  a  national  industry — is 
rapidlj'  nearing  its  close.  It  proved  to  be  more  than  the  proverbial 
nine  days  wonder,  but  now  the  troops  called  out  to  preserve  order 
are  disbanding  and  returning  to  their  homes,  and  before  this  issue  of 
Thk  RlecTkical  World  reaches  most  of  its  readers  this  contest  be- 
tween street  railway  managers  and  employes  will  have  been  practi- 
cally forgotten  by  the  general  public  in  the  rush  and  bustle  of  other 
and  more  stirring  events,  and  will  have  passed  into  history.  As  a 
rule  a  strike  that  is  not  won  inside  of  thirty-six  hours  is  a  failure, 
and  after  the  first  day  or  so  every  one  looked  for  the  defeat  of  the 
men.  One  matter  which  many  thought  was  likely  to  change  the 
aspect  of  affairs  was  the  mandamus  issued  by  Judge  Gaynor  of  the 
Supreme  Court.  This  was  looked  upon  at  first  as  a  great  victory  for 
the  strikers,  and  so  it  doubtless  would  have  been  had  a  peremptory 
writ  been  granted,  as  probably  would  have  been  the  case  had  the 
Judge  not  seen  from  the  protests  of  the  daily  papers  and  the  busi- 
ness commuuity  in  general  the  danger  of  such  a  course.  The  alter- 
native mandamus  was  believed  to  be  a  death-blow  to  the  cause  of 
the  dissatisfied  employes.  Long  before  the  time  is  up,  enough 
cars  will  be  running  even  if  the  strike  should  not  formally  be  de- 
clared off,  to  satisfy  any  jury  which  may  have  to  pass  on  the  matter. 
The  lawj'er  who  represented  the  strikers  in  the  proceedings  befoie 
Judge  Gaynor  frankly  characterizes  the  alternative  mandamus  as  a 
failure,  adding,  "The  learned  Judge,  for  all  the  good  the  deci- 
sion will  do,  might  just  as  well  have  sung  from  the  topmost  peak  of 
Mount  Washington,  the  'Marseillaise'  hymn  or  'The  Star  Spangled 
Banner.'  "  The  result  of  the  strike  will  be  more  far-reaching  than 
many  suppose.  Its  success  would  almost  unquestionably  have  meant 
demands  of  a  similar  character  upon  the  managers  of  roads  in  other 
cities.  In  fact,  it  is  understood  that  arrangements  were  all  perfected 
in  a  number  of  places  to  follow  up  any  advantage  which  the  strike 
brought  the  Brooklyn  men.  Even  in  its  failure  the  strike  will  have 
an  important  bearing  upon  future  disputes  of  a  like  nature.  This 
being  the  first  violent  rupture  between  employer  and  employe  in  an 
industry  that  is  daily  broadening  its  territory  and  field  of  operation, 
its  value  as  a  precedent  cannot  be  too  gravely  considered.  As 
steam  railroad  men  look  back  to  the  Missouri  Pacific  strike  of 
1886,  so  will  trolley  car  managers  and  men  regard  the  present  tie-up. 
Electricity  opened  up  possibilities  and  opportunities  for  the  strik- 
ing men  which  did  not  exist  during  the  horse  era.  One  or  two 
striking  linemen  and  a  pair  of  shears  did  more  to  disarrange  trafiSc 
than  the  slaughter  of  fifty  horses  would  have  done  in  the  olden  days. 
.Although  fear  of  violence  unquestionably  prevented  many  compe- 
tent men  from  offering  their  services  to  take  the  strikers'  places, 
even  the  meagre  rudimentary  knowledge  which  it  is  necessary 
to  possess  before  one  is  competent  to  run  a  trolley  car  made  consid- 
erable difference  when  it  came  to  engaging  new  and  green 
men.  It  raised  the  motorman  to  the  level  of  a  skilled  workman, 
who  could  be  replaced  only  by  men  possessing  a  like  amount  of 
skill,  whereas  his  predecessor  might  have  been  precipitately  ousted 
ir  favor  of  any  lout  who  could  handle  a  pair  of  reins.  On  the 
other  hand  trolley  managers  also  found  elements  in  their  favor 
arising  out  of  the  new  order  of  things.  The  rapidity  with  which 
the  cars  could  be  moved  was  oftentimes  a  determining  factor  in 
their  running.  Non-union  men  seemed  to  feel  the  indeterminate 
force  back  of  them.  One  can  face  a  mob  with  some  confidence 
when  he  feels  that  the  means  of  escape  are  at  hand  and  lie  in  the 
simple  turning  of  a  lever.  It  seemed  such  an  easy  matter  to  run 
down  all  obstructions,  or  failing  in  that,  he  knows  he  can  quickly 
get  out  of  danger's  way.  
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The  New  Jersey  Street  Railway  Association. 

The  Street  Railway  Association  of  the  Slate  of  New  Jersey  was 
permanently  organized  uii  January  17,  with  the  following;  officers : 
President,  David  Young,  general  manager  Consolidated  Traction 
Company;  vice-president,  C.  George  Browning,  treasurer  Camden 
Horse  Railroad  Company;  secretary  and  treasurer,  \Vm.  B.  rrice, 
secretary  and  treasurer  New  Brunswick  City  Railway  Company;  ex- 
ecutive committee,  the  president,  vice-president  and  secretary, and  J. 
A.Morrissey,  treasurer  I'aterson  Central  Railway ;  W.H.Starr,  general 
manager  North  Hudson  County  Railway  Company,  and  J.  Willard 
Morgan,  president  Camden,  Gloucester  and  Woodbury  Railway 
Company.  Meetings  are  to  be  held  monthly,  the  next  one  to  be  on 
February  11. 

The  objects  of  the  Association,  as  stated  in  the  constitution,  are  to 
facilitate  the  acquisition  of  experimental,  statistical  and  scientific 
knowledge  relating  to  the  construction,  equipment  and  operation  of 
street  railways,  and  the  diffusion  of  this  knowledge  among  the 
members  with  a  view  of  increasing  the  accommodation  of  passen- 
gers, improving  the  service  and  reducing  its  cost;  the  establishment 
and  maintenance  of  a  spirit  of  fraternity  among  the  members  of  the 
Association  by  social  intercourse;  the  encouragement  of  cordial  and 
friendly  relations  between  the  roads  and  the  public;  and  to  foster 
and  protect  the  larg-^  investments  of  capital  in  these  important 
enterprises.  The  members  of  the  Association  are  to  consist  of  street 
railwaj-  companies,  or  lessees  of  street  railway  companies  operating 
the  same,  or  individual  owners  of  street  railwaj-s  operating  the  same 
in  the  State  of  New  Jersey;  but  no  company  or  individual  not 
actually  operating  a  street  railway  shall  be  admitted  to  membership 
in  the  Association,  except  upon  a  report  of  the  executive  committee 
that  it  or  he  is  the  owner  of  a  street  railway  in  the  process  of  con- 
struction, which  is  so  near  completion  as  to  assure  the  speedy 
operation  thereof.  The  entrance  fee  is  S50  and  the  dues  S50  per 
annum. 

The  membership  at  piesent  includes  the  Consolidated  Traction  Com- 
pany, the  Camden  Horse  Railway  Company;  Camden  and  Gloucester, 
and  Gloucester  and  Woodbury  Railway  Companies;  Newark  and  South 
Orange  Railway  Company,  New  Brunswick  City  Railway  Company, 
New  Jersey  Electric  Railway  Company,  Paterson  Railway  Company, 
Trenton  Passenger  Railway  Company,  and  the  Jersey  City,  Hoboken 
and  Rutherford  Railway  Company. 


Electrolysis  by  Electric  Railway  Return  Currents. 


BY   ARTHUR   J.    ROWLAND. 

The  article  in  The  Electricai,  World  of  Jan.  19,  1895,  on 
' '  Electrical  Wires  in  Brooklyn, ' '  and  the  editorial  comments  on 
"Trolley  Return  and  Underground  Pipes"  in  the  same  connection, 
have  suggested  to  me  the  propriety  of  offering  some  data  on  the 
same  subject. 

During  a  number  of  months  past  I  have  made  many  measurements 
of  difference  of  potential  between  rails  and  water  mains  on  difTerent 
trolley  roads  in  this  and  other  cities.  The  results  I  obtained  have 
been  quite  similar  to  those  already  published,  varying  from  zero 
reading  of  voltmeter  up  to  .7  of  a  volt  on  roads  installed  verj'  re- 
cently with  the  most  modern  bonds  and  with  auxiliary  return  wires. 
Most  measurements  on  such  roads  will,  however,  not  far  exceed  .15 
volt. 

The  electrolytic  action  in  the  soil,  whereby  the  salts  therein  con- 
tained are  dissociated  to  produce  chemical  decomposition  of  pipes  or 
rails,  must  follow  the  laws  of  electrolysis  and  the  amount  of  decom- 
position be  proportional  to  the  current  flowing.  The  important 
thing,  therefore,  is  to  know  how  much  current  flows  through  the 
soil  from  rails  to  pipes  or  pipes  to  rails.  A  measurement  of  differ- 
ence of  potential  between  these  electrodes'  gives  no  idea  of  this  cur- 
rent, unless  R  be  assumed  either  negligible  in  all  cases  ot  alike;  for 
by  Ohm's  law  E—CR  and  C  may  be  large  or  small  according  as  R 
is  large  or  small.  And  so  where  we  have  the  highest  differences  of 
potential  the  smallest  current  may  be  flowing  and  least  electrolytic 
action  be  taking  place.  Once  when  at  the  end  of  a  suburban  road 
furthest  from  the  power  house,  where  there  were  no  sj'stems  of 
buried  gas  and  water  pipes,  I  measured  a  difference  of  potential  of 
10  volts  between  the  rails  and  an  iron  post  planted  in  the  ground. 
Evidently  this  was  no  indication  of  a  large  current,  since  there  was 
only  one  car  within  a  mile,  and  the  post  could  have  had  no  part  in 
the  ground  return. 

Using  an  auxiliary  conductor  extended  through  the  danger  terri- 
tory and  connected  with  the  rails  to  obviate  the  electrolytic  action, 
is  simply  making  the  return  path  a  better  conductor,  or  making  the 


track  return  of  low  resistance  compared  with  the  earth  return. 
This  is  evidently  the  direction  in  which  to  work,  since  the  current 
divides  in  an  inverse  proportion  to  the  resistance  of  the  paths  it  has 
to  traverse.  I  believe  it  is  unnecessary  to  go  to  the  expense  of  these 
massive  auxiliary  conductors,  except  in  very  special  cases.  The 
90pound  girder  rails,  now  so  generally  used  in  street  railway  con- 
struction, have  a  cross  section  of  8.9  sq.  in.  Taking  a  single-track 
road  and  considering  iron  to  have  seven  times  the  resistance  of 
copper  of  the  same  cross  section,  the  resistance  of  the  track  would 
be  .0177  ohm  per  mile  (neglecting  bonds)  in  which,  if  2'X)  am- 
peres flow,  the  drop  of  potential  would  be  3.54  volts. 

The  bond  is  the  part  of  the  return  which  has  to  have  very  partic- 
ular consideration.  I  know  of  at  least  two  bonds  which,  by  ordinary 
fitting,  will  have  a  resistance  not  exceeding  .00004  ohm  each,  and 
with  care  in  bonding  can  be  made  considerably  less.  Allowing  176 
joints  per  mile,  this  will  give  for  two  rails  a  resistance  for  joints  of 
.00352  ohm  and  drop  of  potential  through  them  at  200  amperes  of 
.7  volt.  The  total  resistance  per  mile  will  then  be  .02122  ohm  and 
the  drop  of  potential  through  the  rail  return  at  200  amperes  will  be 
4.24  volts  per  mile. 

On  the  other  hand,  to  make  the  ground  return  of  as  high  resist- 
ance as  possible,  one  needs  to  bed  the  ties  and  rails  in  concrete  or 
broken  stone  to  make  a  poor  ground  connection  there,  and  abolish 
ground  plates  everywhere  over  the  system. 


Electric  Welding  of  Rails. 


During  the  past  year  over  40  miles  of  track  have  been  electrically 
welded  in  different  cities  of  the  United  States  under  varying  local 
conditions.  In  every  case  the  work  was  done  with  a  shortage  of 
electric  current,  and  the  Johnson  company,  who  are  alone  in  this 
field  of  work,  and  their  customers  looked  for  the  results  of  the  con- 
traction, caused  by  the  cold  weather,  with  many  misgivings.  It  is 
too  early  to  speak  positively  as  to  what  the  year's  test  will  show, 
although  so  tar  as  matters  have  gone  it  looks  most  encouraging. 
Where  it  was  fully  expected  that  the  number  of  welds  broken  by 
contraction  would  reach  from  8  to  10  per  cent.,  it  is  now  believed 
it  will  not  reach  3  per  cent.  Should  this  be  ultimately  substan- 
tiated, it  places  the  practicability  of  electric  welding  of  rails  be- 
yond doubt. 

For  the  coming  season  extensive  preparations  have  been  made 
for  securing  ample  current,  and  further  devices  have  been 
perfected  by  which  it  is  believed  all  internal  stress  can  be  relieved, 
iu  which  event  it  is  expected  that  the  last  of  the  diflBculties  will 
have  been  overcome.  It  is  almost  certain  that  by  securing  a  full 
and  regular  product,  the  economy  of  operation  will  put  the  cost  of 
the  process  beyond  opposition.  The  following  facts  in  regard  to 
electric  welding  of  rails"  we  borrow  from  a  circular  issued  by  the 
Thomson  Electric  Welding  Company,  and  written  by  Mr.  Her- 
mann Lemp. 

The  Johnson  Company  of  Johnstown,  Pa. ,  under  the  able  leader- 
ship of  Mr.  A.  J.  Mosham,  has  been  indefatigable  in  applying  the 
electric  welding  process  to  street  railway  work,  and  has  demon- 
strated that  a  continuous  rail  can  be  made,  buried  in  the  ground, 
that  will  withstand  the  variations  of  temperature  met  with  in  this 
climate.  The  plant  used  by  this  company  consists  of  a  welding 
train  composed  of  a  dynamo-car,  in  which  a  continuous  current  of 
500  volts  and  approximately  275  amperes  is  transformed  into  alterna- 
ting currents  of  300  average  electromotive  force  and  650  amperes, 
which  currents,  after  passing  through  an  adjustable  reactive  coil, 
enter  the  primary  of  the  welding  transformer,  suspended  from  a 
boom  in  the  welding-car.  The  welder  has  two  transformers  with  oil 
insulation  and  can  be  operated  with  immunity  from  electric  shocks 
in  pouring  rain.  A  hydraulic  jack,  operated  by  a  hand  pump,  fur- 
nishes the  necessary  pressure.  The  cars  are  equipped  with  electric 
motors  for  hoisting  and  swinging  the  welders,  pumping  water  for 
water  circulation  in  the  jaws,  grinding  the  surface  of  the  rail  clean, 
and  moving  the  cars  on  the  track.  The  rails  are  butted  against 
each  other,  and  two  chucks  are  welded  from  either  side  across  the 
joint.  These  chucks  are  not  only  welded  to  both  of  the  rails,  but, 
by  the  lateial  pressure  exerted  against  the  heated  ends  of  the  rails, 
force  the  latter  into  each  other. 

E'sperience  has  established  the  following  facts:  A  continuous 
70-pound  rail  requires  about  150,000  pounds  strength  to  withstand 
the  maximum  strain  put  upon  it  longitudinally  by  the  variations  in 
temperature  from  coldest  winter  to  hottest  summer.  An  electric 
weld  will  only  bieak  at  279,000  pounds  strain.  Four  joints  can  be 
made  in  an  hour,  under  proper  conditions.  The  electric  conduc- 
tivity of  the  joint  is  as  great  as  the  rail  itself. 


128 


THE    ELECXRICAL    \NrORLD. 


Febkuary  2,  189S. 


The  Story  of  the  StHke. 


I  r  R  BROOK LYN  STRl KK 
as  already  told  in  our 
columiis — was  inaugurated 
lui  tlie  morning  of  Jan- 
nary  14.  !•' orl  y  -  seven 
roads  were  affected,  the 
two  lines  which  made 
liTuiswith  the  strikers  and 
remained  running  being 
tlif  Jay  and  Smith  Street 
line  and  the  West  End  and 
Coney  Island  line. 

l"or  several  days  the 
situation  presented  no 
more  alarming  features 
than  an  ordinary  tie-up 
would  have  done,  but  on 
the  night  of  the  18th  it 
suddenly  and  une'^pected- 
ly  developed  very  serious 
aspects.  Early  in  the  day 
the  two  larger  companies, 
the  Atlantic  Avenue  and 
the  Brooklyn  City,  announced  that  they  would  force  the  issue.  Vio- 
lence all  over  the  city  was  on  the  increase  and  the  efforts  of  the 
Arbitration  Commissioners  to  bring  about  a  settlement  were  unsuc- 
cessful. It  was  at  once  seen  that  the  affair  was  of  greater  importance 
than  had  at  first  been  supposed.  The  railroad  companies  made  a 
demand  for  protection  by  the  militia,  and  in  addition  to  the  large 
police  force  of  the  city  the  entire  Second  Brigade  of  the  State 
National  Guard,  3,000  strong,   was  ordered  out. 

Late  on  Saturday  night  in  East  New  York  a  mob  attacked  three 
companies  stationed  there.  Major  Cochran  ordered  a  charge  and 
manv  were  bayoneted.  Quite  a  number  of  the  soldiers  were  injured. 
It  was  all  over  in  a  few  minutes,  but  it  was  hot  enough  while  it 
lasted.     The  strikers  broke    and  ran  in  all  directions,  hurling  a  few- 


stones    by  way  of    parting  salute,  and    leaving  four  or  five  of    their 
number  groaning  and  struggling  on  the  ground. 

Meanwhile,  there  had  been  a  general  distribution  of  soldiers  all 
over  the  cily,  all  the  power  houses  and  car  depots  having  their 
guard  of  troops.  Nevertheless,  the  companies  succeeded  in  opening 
onlv  five  of  their  lines,  and  these  they  ran  under  great  difficulties 
for  only  a  few  hours. 

The  authorities  realized  that  they  were  unable  to  handle  the  strike 
even  with  the  assistance  of  the  Second  Brigade.  Mayor  Schieren 
telegraphed  Governor  Morton,  who  promptly  ordered  out  the  First 
Brigade,  consisting  of  ahout  4.000  men  and  practically  all  the  troops 
in  New  York  city.  Previous  to  calling  for  more  troops  Mayor 
Schieren  had  obtained  the  consent  of  the  strike  leaders  to  arbitrate, 
but  the  companies  refused  to  consider  any  proposition  from  the  men 
unless  they  applied  for  reinstatement  as  individuals.  Then  the 
Mayor  read  an  abbreviated  riot  act  and  Brooklyn's  Reign  of  Terror 
began  in  earnest. 

Several  of  the  wires  in  various  parts  of  the  city  had  been  cut  pre- 
vious to  Sunday,  but  they  were  repaired,  and  the  officials  of  the 
Fulton  Street  line  prepared  to  run  a  car  in  the  afternoon. 

The  first  car  made  the  trip  without  other  incident  than  that  it  had 
to  pass  amid  a  storm  of  jeers  and  yells  of  derision.  A  second  car 
was  not  so  fortunate.  At  Lewis  avenue  it  was  surrounded  by  a  mob 
which  began  to  stone  it.  The  motormau  deserted  in  favor  of  the 
strikers.  The  conductor  who  held  out  for  a  few  minutes  made  his 
escape  to  an  elevated  railway  station,  chased  by  a  crowd  of  more 
than  a  hundred  men.  Then  the  car  was  run  back  to  the  depot  by 
the  strikers,  who  filled  it  to  overBowing. 

When  the  car  reached  the  depot  the  men  touched  their  hats  to  the 
foreman  and  departed  in  great  glee. 

The  Mayor's  proclamation  was  placarded.  Bayonets  gleamed  in 
the  streets,  but  the  military,  far  from  awing  the  people,  inflamed 
them  the  more.  Pistol  shots  now  began  to  be  heard  where  hereto- 
fore only  stones  were  thrown.  Several  policemen  were  wounded  by 
bullets  and  manv  militiamen  were  hurt.  The  Seventh  Regiment  of 
New  York  fired  into  the  mob  at  Halsey  street  and  Broadway.  Con- 
tributions of  money  and  food  to  the  strikers  began  to  increase. 
Wires  were    cut  and    pulled    down  all    over  the    city,  and    linemen 
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were  kept  busy  repairing  these  breaks.  Application  for  a  writ  of 
uiaiidanius  was  made  before  Justice  Gayiior.  The  lioard  of  Super- 
visors adopted  resolutions  favoring  the  strikers,  and  the  lioard  of 
Aldermen  passed  an  ordinance  providing  that  no  man  shall  run  a 
car  without  taking  out  a  license. 

This  was  on  Monday.  Tuesday  showed  no  ahnleinent.  Two  men 
were  shot  down  by  the  sohliers.  Heretofore  I  he  firing  had  been 
for  the  purpose  of  inliuiidalion.  This  lime  it  was  done  with  intent 
to  kill.  The  men  who  were  wounded  were  shot  by  sentries.  One 
of  the  men  was  drunk,  it  was  found  alterward.  This  day  was  also 
notable    because  of    collisions  between  cars.      Inexperienced    niotor- 


/•-te:. 


k'^,.  &Virj»j',i  I 


sede  brute  force  iu  the  trolley  war.  Cars  were  lun  at  night  on  sev- 
eral lines,  and  more  cars  than  heretofore  were  run  during  the  day- 
time. 

On  I'riday  the' principal  sctne  of  action  changed  to  Greeupoiut, 
on  the  outskirts  of  Urookljn.  Some  cars  were  wrecked  there,  but 
the  outbreak  was  only  the  last  throes  of  a  rapidly  dying  strike. 

Satuniav  was  remarkable  merely  from  the  growing  improvement 
in  favor  of  the  companies, and  Sunday  was  as  Sunday  ordinarily  is  in 
the  City  of  Churches — an  uneventful,  peaceful  day. 

And  so  it  bus  been  since.  Gradually  affairs  iu  Brooklyn  have  ad. 
justed  themselves  until  at  the  time  of  going  to  press  there  can  be 
little  doubt  of  the  ultimate  ending. 

We  publish  in  this  issue  a  number  of  illustrations  which  will  give 
our  readers  some  i<lea  of  the  scenes  during  the  strike.  Some  of 
these  are  our  own  made  on  the    spot  and  .some  are  reproduced  from 
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Overhead  Obstructions. 


men  have  considerably  lengthened  the  bill  of  repairs.  The  linemen 
also  decided  to  join  the  strikers,  and  in  anticipation  of  this  move- 
ment, which  was  to  take  place  next  da)',  the  strikers  began  cutting 
wires  right  and  left.  They  were  cut  in  Broadwa}-,  in  Third  avenue, 
in  Fulton  street,  in  Ralph  avenue  and  in  a  dozen  other  places.  It 
takes  experienced  men  to  repair  the  lines,  hence  it  was  estimated 
that  the  strike  of  the  linemen  was  a  large  point  in  the  strikers' 
favor. 

Wednesday  was  notable  for  two  events,  the  strike  of  the  linemen 
and  the  shooting  of  Thomas  Carney.  Carney  was  a  roofer  who  was 
watching  from  a  housetop  the  soldiers  escorting  a  car  through  Hicks 
street.  He  was  taken  for  a  belligerent  striker  who  might  possibly 
shoot  or  throw  stones.  So  the  order  was  given  to  fire  and  Carney 
was  shot  through  the  body.  It  is  claimed  that  the  shooting  was 
unjustifiable,  and  the  police  are  investigating  it.  Violence  was 
still  the  order  of  the  day.  It  required  eighty  members  of  the  Thir- 
teenth Regiment  to  force  a  car  through  Hicks  street,  and  this  only 
under  cover  of  a  heavy  fusilade.  The  blockade  was  far  from  lifted, 
and  in  spite  of    the  fact  that    several    new  lines    were    opened,  less 


the  daily  papers,  but  they  will  serve  a  useful  and  historic  purpose 
in  showing  just  how  the  soldiers  handled  the  mobs  and  guarded  the 
cars,  and  on  the  other  hand  how  the  striking  men  found  their  surest 
method  of  obstruction  in  the  pulling  down  of  the  trolley  wires. 

SOME  STATISTICS  OF  THE  STRIKE. 

The  best  idea  of  how  the  strike  has  fluctuated  can  be  gained 
from  the  following  statistics  of  the  number  of  cars  run  during  last 
week.  Always  excepting  the  two  lines  which  acceded  to  the  strikers' 
demands  and  were  not  molested,  the  number  of  cars  run  each  day  is 
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Obstructing  a  Line. 

than  300  cars  were  run  during  the  day.  The  great  fear  in  the  minds 
of  the  poeple  of  Brookh-n  was  of  what  the  future  might  bring  forth. 
The  city  was  unsettled.  The  death  of  two  innocent  spectators  cre- 
ated a  feeling  of  alarm  and  the  next  morning's  papers  were  anx- 
iously awaited. 

But  one  day  brought  a  decided  change.  Slowly  but  surely  the 
strike  began  to  wane.  This  was  not  apparent  at  first,  especially  as 
the  decision  in  regard  to  the  mandamus  was  made  known  on  this 
day.    Wires  were  cut  all  over  Brooklyn  and  strategy  began  to  super- 


INTERIOR    OF    A    WRECKED   CaR. 

as  follows:  Monday,  104;  Tuesday,  213:  Wednesday,  317;  Thursday, 
328;  Friday,  437;  Saturday,  309. 

Saying  that  these  cars  were  run  is  to  slightly  stretch  the  facts. 
They  were  operated  but  spasmodically  indeed.  Some  of  them  did 
not  go  very  far  when  their  trolley  poles  had  to  be  reversed,  and 
they  were  run  back  to  the  depots.  The  number  of  cars  usually  in 
commission  bj-  the  three  companies  is  upward  of  seven  hundred. 
The  companies  are  gradually  increasing  their  running  force,  flod  thf 
limit  will  soon  be  reached, 
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Two  men  have  been  killed  in  this  strike  and,  as  it  happens,  they 
were  both  in  nowise  concerned  in  it.  The  injured  are  many,  but 
their  number  cannot  be  given,  as  the  strikers,  when  hit,  invariably 
slunk  away  without  giving  the  soldiers  the  satisfaction  of  knowing 
the  extent  of  their  injuries. 

Motormen  were  in  great  demand  in  Brooklyn  last  week.  The 
companies  had  scouts  out  in  all  the  neighboring  "trolley"  cities, 
and  men  came  in  from  all  directions.  Some  had  their  passage  paid 
while  others  came  in  anticipation  of  a  premium  which  they  thought 
their  services  might  command  during  the  troublous  times.  Many 
deserted  in  favor  of  the  strikers  after  the  companies  paid  their  way. 

One  feature  of  the  strike  was  the  way  in  which    it  was  treated   by 


Car  Barracks. 

the  aldermen  of  Brooklyn.  The  board  was  as  a  unit  in  sympathy 
with  the  strikers.  In  a  session  which  lasted  four  hours  a  resolution 
was  passed  maintaining  that  no  niotorman  should  have  the  right  to 
operate  any  trolley  car  in  the  streets  of  Brooklyn  unless  tie  be 
twenty-one  years  of  age,  a  resident  of  the  State  one  year,  of  the 
city  four  months,  and  have  obtained  a  license  from  the  Mayor  for 
such  purpose,  under  a  penalty  of  twenty-five  dollars  for  each  offense 
to  be  recovered  from  the  owners  of  the  car.  Another  resolution 
passed  was  to  the  effect  that  tte  various  electric  railroad  companies 
operating  lines  in  Brooklj-n  be  compelled  to  obtain  a  license  for 
every  motorman  employed  by  them,  at  a  cost  of  one  dollar  a  j'ear 
for  each  man;  that  every  motorman  shall  be  a  citizen  of  the  United 
States  and  a  resident  of  Kings  County,  and  that  ihe  citj'  clerk  pro- 
vide a  badge,  properly  inscribed  and  numbered,  to  be  furnished 
each  motorman  without  any  extra  charge,  but  transferable. 


to  the  men  and  the  cost  of  the  big  force  of  police  will  place  the 
grand  total  above  $1,000,000.  It  is  estimated  that  the  companies 
have  been  losing  in  receipts  about  $32,000  a  day.  The  men  on  strike 
would  have  received  $2  a  day  had  they  worked.  They  have  there- 
fore lost  about  $150,000.  The  retail  stores  and  the  theatres  have 
been  great  sufferers.  The  theatres  alone  have  lost  $5,000  a  night 
since  the  trolley  wheels'stopped  running.     This  aggregation  of    cost 


Repairing  a  Trolley  Wire. 

and  expense  is  the  sweet  financial  pill  which  the  people  of  Brooklyn 
have  got  to  swallow. 

JUDGE  GAYNOR'S  MAXDAMUS. 

The  comments  on  the  writ  of  mandamus  in  the  Brooklyn  strike 
made  by  the  daily  papers  were  based  on  partisanship.  Editors  saw 
justice  or  injustice  each  from  his  own  standpoint.  The  consensus 
of  aigument  does  not  carry  conviction  with  any  force  in  either 
direction.  It  might  all  be  summed  up  in  the  platitudinal  ending 
of  an  editorial  which  appeared  in  the  New  York  Times.  After 
touching  on  the  subject  at  some  length  the  Times  concludes  as  fol- 
lows: "These  two  things — the  absolute  need  of  order  and  its  ulti- 
mately certain  and  complete  attainment — stand  out  more  clearly 
and  firmly  in  the  popular  impressions  at  the  past  fortnight  than  all 
others.  When  everything  else  is  forgotten  or  dimly  remembered 
these  will  remain.     The  rights   and  wrongs  of    the  employes  of   the 


^I'l^^^^HI 

C^''fJ,<. 

^^^^^ 

T^T 

ffiyi^wo 

- 

-'m^----  -^  '^^^m 

■fe^^a^^ 

j^**piSs^  ^^   .  ■          '  •'^^^i^fl^i 

■1 

■H^fJ-^^"'"*^ 

Some  of"the  Militia. 


The  board  of  aldermen  of  Jersey-  City,  N.  J.,  following  the  ex- 
ample of  the  Brooklyn  board,  introduced  an  ordinance  at  a  meeting 
held  last  week  providing  for  the  licensing  of  motormen  on  the 
same  lines  as  those  laid  down  by  the  Brooklyn  aldermen. 

The  workers  in  the  various  power  stations  in  Brooklyn  felt  the 
influence  of  the  outside  makes  and  breaks  as  much  as  any  one. 
They  had  all  they  could  do  to  attend  to  their  work  of  detecting  the 
various  signals  of  distress  as  they  were  made  known  to  them  at  the 
s\vitchboard.  They  were  a  very  busy  set  of  men,  but  there  will  be 
a  technical  story  to  tell  after  awhile. 

The  cost  of  this  strike  will  be  a  very  serious  matter  for  the  tax- 
payers of  Brooklyn  to  consider  in  the  near  future.  It  is  estimated 
that  the  pay  and  maintenance  of  the  7,000  militiamen  who  have 
been  occupying  Brookh-n  amounted  to  $15,000  for  every  day  they 
were  there.     The  loss  in  fares  to  the   companies,  the   loss  in  wages 


trolley  lines — and  they  plainly  had  both — the  rights  and  wrongs  of 
the  companies — and  they  had  both — the  faults  or  virtues  of  the 
police  administration,  the  conduct  and  efficiency  of  the  militia,  the 
temper  and  behavior  of  various  classes  in  different  neighborhoods — 
all  these,  eagerly  or  hotly  discussed,  as  they  have  been,  will  fade 
out  of  memory,  but  the  people  of  Brooklyn  will  not  in  this  genera- 
tion forget  the  injury  actually  suffered,  the  peril  that  seemed  so 
imminent,  and  the  effective  and  impressive  demonstration  of  the 
tremendous  reserve  of  force  that  a  great  State  possesses  to  protect 
the  universal  indispensable  right  to  order  and  the  reign  of  law." 

Harper's  Weekly,  however,  and  commercial  and  similar  jour- 
nals quite  disapproved  of  the  idea  of  a  peremptory  writ,  but  were  re- 
lieved when  an  alternative  writ  was  granted  instead.  It  is  a  ques- 
tion how  far  the  action  of  Judge  Gaynor  will  be  regarded  as  a  pre- 
cedent in  similar  applications  in  future  under  like  circumstances. 
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Reports  from  Street  Railways. 

The  reports  which  follow  were  received  in  reply  to  ii  circu- 
lar letter  addressed  to  inaaag-ing  officials  of  street  railways, 
requestinff  information  as  to  proposed  extensions  and  im- 
provements, with  some  additions  from  other  sources.  Of  the 
numerous  replies  received,  those  are  omitted  that  did  not  have  a 
direct  bearing-  on  the  points  in  regard  to  which  information  was 
asked : 

Cumberland,  Md. — Wm.  Roberts,  Jr.,  snperintendent  Cumberland 
Electric  Railway  Company:  "We  contemplate  building  about  1,100 
ft.  of  new  track  in  the  spring. ' ' 

Butte,  Montana. — J.  S.  Wathey,  superintendent  Butte  Consolidated 
Railway  Company:  "We  will  probably  put  new  trucks  under  five 
t6-foot  Stevenson  cars  in  the  spring.  " 

Waterloo,  Iowa. — J.  E.  Sedgwick,  president  Waterloo  Street  Rail- 
way Company:  "Ours  is  a  horse  railway,  and  we  can  not  hope  to 
make  any  changes  or  extensions  this  year. ' ' 

Natchez,  Miss. — A.  Moses,  secretary  and  treasurer  Natchez  Street 
Railway  Company :  ' '  We  expect  during  1895  to  extend  our  lines 
two  miles,  and  then  equip  the  entire  six  miles  of  road  for  electric 
traction.  " 

Asbury  Park,  N.  J. — L.  E.  Watson,  superintendent  Asbury  Park 
&  Belmar  Street  Railway  Company:  "We  have  been  operating  by 
horses  for  one  year  past,  but  propose  to  have  the  trolley  system  in 
operation  by  May  1. ' ' 

Covington,  Ky. — T.  M.  Jenkins,  superintendent  South  Covington 
&  Cincinnati  Street  Railroad  Company:  "We  are  going  to  make 
about  six  miles  of  extensions  during  the  year  1895,  but  all  our  sup- 
plies are  contracted  for. ' ' 

Galveston,  Texas. — Wm.  H.  Sinclair,  president  Galveston  City 
Railway  Company:  "We  contemplate  rebuilding  about  five  miles  of 
track  now  operated  by  mule  cars,  and  the  purchase  of  fifteen  or 
twenty  motors  this  spring. ' ' 

Rlmira,  N.  Y. — C.  H.  Baldwin,  treasurer  and  general  manager 
Blmira  &  Horseheads  Railway  Company:  "At  this  writing  lam  un- 
able to  tell  what  additions  we  shall  make  on  our  road  the  coming 
spring.     Will  advise  you  later. ' ' 

Charlotte,  Monroe  Co. ,  N.  Y.  —  C.  A.  Derr,  superintendent 
Rochester  Electric  Railway  Company:  "A  number  of  additions  and 
improvements  for  this  line  are  under  consideration,  but  it  is  too 
early  to  state  just  what  will  be  done. " 

Harrisburg,  Pa. — F.  B.  Musser,  superintendent  East  Harrisburg 
Passenger  Railway  Company:  "We  do  not  contemplate  buying  any 
material  this  coming  season.  We  may  make  some  few  changes,  but 
have  enough  material  on  hand  for  that  purpose." 

Winona,  Minn. — Andrew  H.  Hill,  general  manager  Winona 
General  Electric  Company:  "So  far  as  I  can  see  at  present  no  im- 
provements or  extensions  will  be  undertaken  this  year,  business 
conditions  not  warranting  any  further  expenditure." 

Norwalk,  Conn. — Wm.  F.  Acton,  secretary  and  general  manager 
the  Norwalk  Street  Railway  Company:  "Our  extensions  depend 
entirely  on  the  action  of  the  legislature,  as  we  have  no  charter 
rights  under  which  we  can  make  profitable  extensions.  " 

Terre  Haute,  Ind. — Russell  B.  Harrison,  president  Terre  Haute 
Electric  Railway  Company:  "This  road  contemplates  extensions  in 
1895  aggregating  ten  miles  and  will  make  additions  to  the  power 
and  lighting  plant.     It  is  too  early  to  give  detailed  information.  " 

Warren,  Pa. — D.  H.  Siggins,  treasurer  Warren  Street  Railway 
Company:  "While  we  expect  to  extend  our  lines  next  season,  there 
has  been  nothing  settled  to  a  certaintj-.  We  have  about  four  miles 
to  build,  but  how  much  will  be  done  next  season  I  cannot  say." 

Port  Huron,  Mich. — H.  A.  Dixon,  superintendent  City  Electric 
Railway  Company:  "In  the  spring  we  contemplate  a  two-mile  ex- 
tension of  single  track.  We  will  use  a  7-inch  T  rail,  and  iron 
poles  for  half  the  distance.  We  have  rolling  stock  enough  to  equip 
it." 

Cottage  City,  Mass. — H.  S.  Kemp,  superintendent  Cottage  City 
Street  Railway  Company:  "We  expect  to  extend  the  present  road 
two  miles  to  Vineyard  Haven,  and  equip  with  electricity.  Will  use 
seven  motor  cars,  and  build  a  ISO-hp  station.  Address  H.  S. 
Kemp,  Quincy,  Mass." 

Gallipolis,  Ohio. — H.  R.  Myers,  superintendent  the  Gallipolis 
Street  Railway  Company:  "We  intend  to  extend  our  road  half  a 
mile  and  also  to  put  down  a  T  rail  where  we  now  use  a  flat  rail,  for 
three  miles.  We  also  intend  to  add  new  cars  and  motors.  None  of 
the  above  named  goods  are  contracted  for  yet. ' ' 

Kansas  City,  Mo. — W.  O.  Hands,  superintendent  and  purchasing 
agent  North  East  Street  Railway   Company:  "At  present  -we  have 


uot  under  consideration  any  extension  or  additions  except  a  ca'' 
barn,  but  have  not  yet  decided  in  regard  to  this.  We  have  just 
completed  equipping  our  road  with  the  latest  cars,  motors  and 
trucks. ' ' 

Lexington,  Ky. — E.  J.  Richards,  superintendent  Passenger  & 
Belt  Railway  Company:  "The  only  extension  which  we  expect  to 
make  this  spring,  will  be  in  the  way  of  adding  eight  open  cars  to 
our  equipment.  These  are  now  being  made  by  the  Pullman  Com- 
pany. Our  mileage  will  not  be  extended  this  season,  nor  will  we 
add  to  our  generating  equipment.  " 

Oshksoh,  Wis. — Chas.  E.  Montgomery,  superintendent  Oshkosb 
Street  Railway  Company:  "We  cannot  give  you  any  authoritative 
information  at  present.  The  company  intends  to  put  in  an  electric 
line  whenever  the  city  council  sees  fit  to  give  a  liberal  franchise, 
whenever  that  may  be.  At  any  rate,  we  will  have  to  continue 
with  a  horse  road  for  some  time  to  come. ' ' 

New  Orleans,  La. — Alden  McLellan,  president  St.  Charles  Street 
Railway  Company:  "This  company  has  contracted  with  C.  E.  Loss 
&  Co.,  of  Chicago,  to  rebuild  its  entire  line  for  electric  equipment 
(about  12  miles),  rails  and  specials  to  be  furnished  by  the  Pennsyl- 
vania Steel  Company,  of  Steelton,  Pa.  Specifications  are  being 
prepared  for  cars,  motors,  power  houses  and  machinery. 

Chicago,  111.  — W.  F.  Brennan,  superintendent  Chicago  General 
Railway  Company:  "We  have  just  completed  a  six  mile  extension 
and  started  a  new  power  plant  at  Thirtieth  and  Kenzie  streets,  and 
are  endeavoring  to  perfect  the  system  which  we  now  have  in  opera- 
tion and  at  present  are  waiting  a  meeting  of  the  Board  of  Directors 
so  that  we  may  reach  a  decision  about  future  extensions." 

Fort  Wayne,  Ind. — M.  S.  Robison,  Jr.,  vice  president  and  treas- 
urer Fort  Wayne  Electric  Railway  Company:  "The  only  change 
that  this  company  contemplates  making  for  this  year  will  be  the 
relaying  of  about  three  miles  ot  track  with  new  rails,  which  will 
finish  up  our  entire  system.  We  have  not  considered  the  matter  of 
any  extensions  as  yet,  and  could  not  say  at  present  whether  any  will 
be  made  or  not. ' ' 

Steubenville,  O. — J.  F.  Flood,  superintendent  the  Steubenville 
Traction  Company:  "The  ownership  of  this  road  is  in  litigation  and 
may  not  be  determined  for  some  time  yet.  The  road  is  now  held 
by  a  local  incorporation  known  as  the  Steubenville  Traction  Com- 
pany, who  will  rebuild  it  in  the  spring,  if  they  succeed  in  retaining 
their  hold.  In  the  meantime  we  are  doing  only  such  repairing  as 
is  absolutely  necessary. ' ' 

Norfolk,  Va. — M.  W.  Mason,  general  manager  of  Port  Norfolk 
Land  Company:  '  '  The  Port  Norfolk  Electric  Railway  is  about  to 
change  from  horse  to  electric  power.  It  is  likely  the  contract  for  the 
steam  plant  will  be  let  by  the  time  this  reaches  you,  but  we  have 
not  arranged  for  our  motors  or  generators.  Will  want  two  80-kw 
generators  and  four  double  car  equipments;  also  four  vestibule  car 
bodies  16  ft.,  best  finish." 

Anniston,  Ala. — Howard  W.  Sexton,  president  Oxford  Lake  Line: 
"There  are  no  extensions,  changes,  or  additions  contemplated  to  the 
Oxford  Lake  Line,  the  only  repairs  I  being  needed  this  winter  and 
spring  being  the  repair  parts  necessary  to  put  each  of  our  six  motor 
cars  in  thorough  repair.  As  the  greatest  care  is  taken,  nearly  every- 
thing connected  with  our  line  is  in  perfect  running  order,  and 
there  will  be  only  such  parts  required  as  are  necessary  to  make 
good  the  ordinary  wear  and  tear  of  the  year. ' ' 

Merrill,  Wis. — E.  S.  King,  secretary  and  treasurer  Merrill  Rail- 
way and  Lighting  Company:  "We  do  not  expect  to  make  any 
further  additions  to  our  railway  plant  this  year.  The  only  item  of 
interest  pertaining  to  our  plant  is  that  we  have  had  installed,  and 
have  operated  for  two  weeks,  a  240-cell  storage  battery,  manufactured 
by  the  Electric  Storage  Battery  Company,  Philadelphia.  This  is  the 
first  installation  of  central  station  battery  for  railway  work  in  the 
United  States.  We  intend  also  to  use  it  for  lighting  purposes  during 
the  period  of  heavy  load.  " 

Beaver  Falls,  Pa. —  Hartford  P.  Brown,  secretary  and  general 
manager  the  Beaver  Valley  Traction  Company:  "This  company  ex- 
pects to  put  down  about  two  miles  of  heavy  rail  during  the  coming 
season,  and  some  new  trucks  and  motor  equipments.  Notwithstand- 
ing the  hard  times  of  1894,  this  road  has  largely  increased  its  net 
earnings  as  compared  with  1893.  The  operating  expenses  for  1892 
were  70  per  cent,  of  gross  earnings;  the  operating  expenses  for  1893 
were  62  per  cent,  of  the  gross  earnings,  and  the  operating  expenses 
or  1894  were  S3  per  cent,  of  the  gross  earnings. " 

Sandusky,  O. — Thos.  Wood,  secretary  the  Sandusky,  Milan  and 
Norwalk  Electric  Railway  Company:  "The  business  of  this  road  for 
the  first  year  has  been  very  satisfactory,  over  500,000  passengers 
having  been  carried.     Although  our  road  is  eomewbat  difficult  to 
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operate  on  account  of  graces,  trestle  work,  etc.,  we  have  been  for- 
tunate enough  to  have  not  ha<l  to  report  the  first  accident  to  any  of 
our  passengers  or  employes.  During  the  coming  year  possibly  one 
single  and  one  double  equipment  and  one  16foot  car  will  cover  our 
requirements,  provided  no  extensions  are  made." 

Joplin,  Mo.— C..H.  Belden,  superintendent  Joplin  Electric  Bail- 
way  and  Motor  Company:  "The  Joplin  Electric  Railway  &  Motor 
Company  was  sold  last  month  to  the  Carthage,  Webb  City,  Joplin  & 
Galena  Electric  Railway  Company,  and  it  is  understood  that  an 
extension  will  be  made  this  year  to  Galena,  Kan.  The  surveys  and 
all  preliminarry  work  have  already  been  made.  This  will  necessitate 
a  new  power  house,  another  engine  and  generator  and  four  or  five 
more  cars.  The  extension  will  be  about  eight  miles.  Further 
information  may  be  given  by  Carroll  &  Powell,  115  North  Third 
street,  St.  Louis,  Mo." 

Corning,  N.  Y.— F.  B.  Brown,  president  Citizens'  Electric  Railway 
Company:  "The  franchise  in  this  city  has  been  offered  to  a  com- 
pany recently  organized,  viz.,  'The  Painted  Pobt  and  Corning  Street 
Railway  Company.'  The  Citizens'  Electric  Street  Railway  Company 
did  not  accept  the  conditions.  The  Painted  Post  and  Corning 
Company  verbally  accepted  conditions,  which  were  to  be  complied 
with  by  Jan.  21,  to-day,  but  last  week  they  secured  a  postponement 
of  ten  days.  Their  intentions  can'iot  be  -foretold.  It  is  safe  to  say 
that  the  company  with  which  I  am  identified  is  not  prepared  to 
accept  the  franchise  offered  by  the  present  city  government.   ' 

Binghamton,  N.  Y.— J.  P.  E.  Clark,  general  manager  Binghamton 
Railroad  Company:  "A  proposed  extension  connecting  Binghamton 
with  XTnion  is  contemplated.  The  construction  will  probably  com- 
mence in  the  spring.  It  will  be  known  as  the  Binghamton,  Lester- 
shire  &  Union  Railway  Company,  which  will  be  virtually  the  Bing- 
hamton Railway  Company,  and  will  connect  with  our  present  lines. 
The  proposed  extension  will  be  six  miles  in  length  and  will  be 
constructed  in  a  most  thorough  and  complete  manner.  The  list  of 
officers  is  as  follows:  J.  B.  Landfield,  president;  J.  M.  Johnson, 
secretary;  John  B.  Rogers,  treasurer;  J.  P.  E.  Clark,  geneial 
manager. " 

St.  Louis,  Mo.— D.  G.  Hamilton,  president;  Richard  McCullough, 
chief  engineer  Citizens'  Railway  (cable).  Northern  Central  Railway, 
Cass  avenue  and  Fair  Grounds  Railway  and  Union  Railway:  "The 
only  large  work  in  which  we  are  now  engaged  is  the  relaying  of 
the  track  of  the  Citizens'  Railway.  This  road  was  operated  as  a  cable 
road  up  to  the  first  of  last  December,  but  is  now  equipped  with 
electric  cars.  The  cars  are  28  ft.  long,  double  truck,  with  cross  seats. 
The  equipment  is  G.  E.  800  motors  and  K.  controllers.  The  old 
cable  track  is  to  be  entirely  relaid  as  soon  as  the  weather  permits. 
It  is  about  ten  miles  of  single  track,  and  is  to  be  laid  with  85-lh 
Johnson  girder  rails  on  white  oak  ties,  two  feet  between  centres. 
The  rails  are  to  be  furnished  in  lengths  of  60  feet,  and  the  joints  are 
to  be  welded  in  some  manner,  either  electrically  or  otherwise.  " 

Grand  Junction,  Col.— Benton  Canon,  president  Grand  Junction 
Street  Car  Company :  "The  stock  of  the  Grand  Junction  Street 
Railway  Comoany  is  up  in  my  hands  as  collateral  security  and  the 
owners  are  simply  holding  it  until  times  open  up  again  when 
they  hope  to  change  the  system  from  the  present  horse  car  to  an 
electric  line  and  are  now  simply  holding  the  franchise.  Our  town 
of  4000  inhabitants  is  growing  and  has  a  county  peculiarly  adapted 
to  fruit  raising  and  building  up  suburban  additions  to  which  we 
hope  to  extend  the  street  car  service  in  the  near  future.  This  is  a 
good  opening  for  some  one  to  come  in  and  buy  up  this  line,  and 
make  the  necessary  extensions  as  soon  as  the  town  starts  to  building 
again,  as  we  have  a  section  here  that  is  going  to  grow  verj'  rapidly 
when  the  business  of  the  country  is  restored  to  its  usual  conditions." 
Augusta,  Ga. — W.  E.  Moore,  superintendent  Augusta  Railway 
Company  and  Augusta  Electric  Light  and  Motor  Company :  "Our 
plant  is  operated  by  Victor  horizontal  turbine  water  wheels  taking 
water  from  the  Augusta  Canal  and  working  under  32  feet  head. 
Until  the  first  of  last  year  we  had  been  greatly  bothered  to  get  a 
proper  regulation  of  the  speed,  as  the  load  is  very  variable,  but 
have  now  succeeded  in  devising  a  regulator  that  will  hold  speed 
within  2  per  cent.  It  is  probable  that  we  shall  put  in  this  year  a 
500-hp  turbine  water  wheel  with  a  directly  connected  500-volt  gen- 
erator. The  Augusta  canal  is  the  property  of  the  city  of  Augusta, 
is  seven  miles  long,  having  cost  over  SI, 000.000,  and  has  a  capacity 
of  14,000  hp,  of  which  10,000  hp  is  in  use.  The  city  leases  the 
power  at  S5.50  per  hp  per  year,  based  on  the  maker's  rating  of 
wheel." 

Gloversville,  N.  Y. — R.  T.  McKeever,  general  superintendent 
Fonda,  Johnstown  and  Gloversville  Railway  Company:  "The  Caya- 
dutta  Electric    Railway  Company    and    the  Johnstown,  Gloversville 


and  Kingsboro  Horse  Railroad  Company,  the  latter  now  operated 
by  electricity,  represent  the  electric  division  of  this  railway  com- 
pany. We  do  not  propose  to  make  any  extensions,  and  I  do  not 
know  of  any  information  that  will  be  of  value  to  your  paper.  I 
might  add,  however,  that  Mr.  J.  Lcdlie  Hess,  of  Fonda,  has  been 
made  president,  and  myself,  R.  T.  McKeever,  secretary  and  treas- 
urer of  the  threeJiorse  railroads  now  running  between  Herkimer  and 
Frankfort  in  this  State,  and  we  propose  in  the  early  Spring  to  equip 
and  connect  these  now  separate  companies  with  electricity.  At  pres- 
ent, however,  our  plans  are  very  crude,  as  we  have  only  just  obtained 
control  of  this  properly.  " 

Columbus,  Ga. — Jno.  F.  Flournoy,  president  the  Columbus  Rail- 
way Company:  "The  Columbus  Railway  Company-  is  rebuilding  its 
entire  system  of  horse  car  lines  and  dummy  steam  lines  and  equip- 
ping the  same  in  a  first-class  manner  with  electricity.  The  Colum- 
bus Railway  Company  has  also  bouirht  the  North  Highlands  road, 
and  is  now  operating  that.  We  are  putting  quite  an  extensive 
power  house  in  the- Chattahoochee  kiver  at  the  City  Mills  Company 
plant  here,  for  the  purpose  of  generating  electricity  by  water  power 
with  which  to  operate  our  entire  system  (twenty  miles  of  road),  and 
also  for  the  purpose  of  furnishing  electrical  power  to  manufacturing 
plants  of  from  one  horse-power  to  as  high  as  five  hundred  horse- 
power. When  fully  completed  and  ready  for  operation  (which  we 
hope  to  have  done  by  April  1)  we  will  have  a  magnificent  plant. 
All  of  the  material  for  water  power,  power  house,  equipment,  etc., 
has  been  purchased,  and  a  great  portion  of  it  is  now  on  the 
ground. ' ' 

Sioux  City,  Iowa. — ^I.  B.  Walker,  superintendent  Sioux  City  Trac- 
tion Company:  "At  the  present  time  we  have  in  hand  no  contem- 
plated extensions  either  in  line  constructions  or  power  house  equip- 
ments. During  the  past  year  we  extended  several  of  our  lines,  and 
built  a  steel  span  bridge  across  the  Floyd  River  for  the  purpose  of 
getting  one  of  our  lines  into  a  suburb  called  Greenville.  As  you 
may  know,  there  are  at  present  time  five  electric  street  railways  in 
Sioux  City  individually  operated.  Fiom  time  to  time  it  has  been 
expected  by  the  street  railway  property  holders  here  that  there 
would  be  a  general  consolidation,  but  as  yet  it  seems  to  be  as  far  off 
as  ever.  Our  road  occupies  all  the  principal  business  and  residence 
streets,  while  the  other  four  are  suburb  lines  operating  from  one 
to  four  cars.  As  far  as  we  are  able  to  say  now,  the  coming  year  has 
no  special  features  to  speak  of.  We  are  simply  operating  as  cheaply 
as  possible,  keeping  our  repair  account  at  the  lowest  possible  notch 
and  projecting  no  new  plans,  except  where  it  brings  immediate 
results.  Our  foreign  orders  are  very  small,  having  to  go  outside  of 
our  own  city  for  very  few  articles  of  stock  used  on  our  road.  " 

South  Pittsburg,  Tenn. — J.  Bright,  secretarj-  and  manager  Dept- 
ford  and  South  Pittsburgh  Street  Railway  Company :  "We  now  have 
the  Deptford  and  South  Pittsburgh  Street  Railway  (2;^  miles  long) 
running  from  South  Pittsburgh,  a  city  of  4,000  people,  to  a  suburb — 
Deptford — which  is  about  one-half  the  distance  between  South 
Pittsburgh  and  Bridgeport,  a  new  town  of  about  2,500  people.  Both 
South  Pittsburgh  and  Bridgeport  are  live  manufacturing  towns  with 
a  great  diversity  of  enterprises,  consisting  of  three  blast  furnaces, 
two  cast  iron  gas  and  water  pipe  works,  two  saw  and  planing  mills, 
soil  pipe  (iron)  works,  canning  factory,  southern  branch  of  the 
Eagle  Pencil  Company,  two  electric  light  plants,  ice  factory  and 
other  enterprises.  We  would  like  to  connect  these  two  towns  by  an 
electric  line,  the  di.stance  being  about  six  miles.  We  now  have  a 
$12,000  line,  all  paid  for,  2l4  miles  of  the  distance  with  three  cars 
and  eight  miles  of  good  track,  using  30-lb  T  rails,  which  has  been  in 
operation  three  years.  What  we  desire  is  to  convert  into  an  electric 
line  and  put  our  road,  etc.,  in  at  a  reasonable  price.  I  can  show 
facts  and  figures  to  any  one  interested  enough  to  inquire.  " 

Sedalia.  Mo. — D.  C.  Metsker,  secretary  Electric  Railway,  Light 
and  Power  Company:  "The  Sedalia  and  Brown  Springs  Electric 
Railway  Company  has  been  chartered  with  a  capital  of  380,000  to 
operate  a  street  railway  and  to  establish  and  mainliain  a  pleasure  and 
health  resort,  and  such  other  things  as  ma}'  be  necessary  for  the 
profit  and  success  of  the  company.  It  has  acquired  land  and  prop- 
erty valued  at  $60,000  and  will  build  and  equip  the  line  from  Se- 
dalia connecting  with  such  property,  which  is  situated  at  Brown 
Springs,  well  known  as  a  pleasure  and  health  resort,  about  four 
miles  from  Sedalia.  The  corapanj'  has  issued  its  first  mortgage 
bonds  for  the  sum  of  S80, 000,  the  principal  and  interest  of  which  is 
guaranteed  by  the  Electric  Railway,  Light  and  Power  Company,  a 
corporation  now  operating  about  12  miles  of  electric  railway  in 
Sedalia  and  the  adjoining  territory  and  an  electric  light  plant  of 
150  arcs  and  1,500  incandescents.  This  latter  company  has  a  paid 
up  capital  of  $200,000,  the  plant  being  bonded  for  the  same  sum. 
It  has  a  contract  to  light  the  city  of  Sedalia  until  August,  1899,  fur- 
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uisbing  100  or  more  arc  lights  hi  $76.20  per  year  and  such  incan- 
(lescciit  lamps  as  may  he  recjuired  at  S6  per  auiiuiu  each.  After 
paying  all  expenses  the  company  has  earned  over  6  per  cent,  on  its 
capital  stock.  In  consideration  of  the  above  guarantee  the  Sedalia 
and  Browu  Springs  Electric  Railway  Company  has  entered  into  an 
agreement  to  lease  to  the  Electric  Railway,  Light  and  Power  Com- 
pany its  railway  and  equipment  for  a  period  of  20  years,  and  receives 
therefor  a  sum  equal  to  the  interest  on  its  bonds,  all  taxes  upon  its 
property,  and  an  additional  sum  at  the  end  of  ten  years  equal  to  5 
per  cent,  of  its  bonded  indebtedness,  and  each  additional  year  there- 
after a  like  amount  to  be  used  as  a  sinking  fund  to  pay  off  and 
reduce  its  bonded  indebtedness.  The  bonds  so  secured  andguaran- 
teetl  aie  20  year  gold  bonds  and  become  due  the  first  day  of  Decem- 
ber, 1914.  The  Electric  Railway.  Light  and  Power  Company  thinks 
that  in  operating  this  road  in  connection  with  its  own  it  can  do  so 
at  a  much  less  cost  than  if  operated  independently,  materially  in- 
crease the  earnings  of  its  own  plant  and  receive  a  profit  from  the 
road  after  paying  the  rental  agreed  upon.  There  are  nowi  ready  for 
delivery  bonds  to  the  value  of  S.^0,000,  which  are  offered  at  par  and 
accrued  interest.  The  extension  to  Brown  Springs  is  expected  to  be 
made  in  the  early  spring.  " 

Augusta,  Ga. — The  North  Augu.sta  Land  Company  will  piobably 
lay  two  miles  of  track  to  develop  the  property  of  the  company  in 
North  Augusta. 

Brigantine  Beach,  N.  J. — The  Brigantine  Transit  Company  con- 
templates an  additional  power  house  plant.  Monroe  B.  Smith  is 
general  manager. 

Meriden,  Conr.. — For  the  contemplated  lines  about  Meriden,  in- 
formation could  be  secured  of  W.  C.  Gray,  superintendent  Meriden 
Horse  Railway  Companj*. 

Yonkers,  X.  Y. — Some  new  line  is  to  be  built  at  Yonkers,  N.  Y. , 
by  the  Yonkers  Electric  Railroad  Company,  of  which  C.  H.  Mon- 
tague is  general  manager. 

New  Philadelphia,  O. — There  has  been  some  talk  here  lately  of 
an  electric  road  to  Steubeuville  (about  50  miles  west),  but  as  yet  no 
ilefinite  action  has  been  taken. 

■  New  Orleans,  La. — The  Orleans  Railway  Company,  of  this  city, 
has  its  routes  surveyed  and  is  preparing  specifications  for  rebuilding 
and  re-equipping  with  electric  power. 

Flushing,  L.  I.,  N.  Y. — Some  extension  is  contemplated  at  Flush- 
ing, Long  Island,  by  the  Flushing  and  College  Point  Street  Railway 
Company,  of  which  W.  G.  Rock  is  superintendent. 

Sing  Sing,  N.Y. — The  Ossining  Street  Railway  Company  contem- 
plates extending  its  line  three  or  four  miles  back  from  the  present 
terminus,  as  soon  as  it  can  do  so,  perhaps  early  next  spring.  Mr. 
Jay  Champlain,  Sing  Sing,  is  superintendent  of  the  road. 
•  Bridgeport,  Conn. — A  good  deal  of  extension  is  contemplated,  or 
actually  begun  out  from  Bridgeport.  Information  may  be  obtained 
from  Col.  N.  H.  Heft  (president  Bridgeport  Traction  Company), 
,indrew  Radel,  superintendent,  or  F.  E.  Fischer,  electrician. 

South  Manchester,  Conn. — The  Hartford,  Manchester  &  Rock- 
ville  Railway  Company  (Maro  S.  Chapman,  of  South  Manchester, 
piesident)  proposes  to  begin  work  early  in  the  spring  on  the  con- 
struction of  a  trolley  line  from  Bumside  (in  East  Hartford)  to 
Rockville. 

Peekskill. — The  company  recently  formed  at  Peekskill,  N.  Y.,  to 
build  and  operate  an  electric  railway  has  secured  the  franchise,  and 
is  now  placing  orders  for  engines,  boilers,  equipments,  etc.,  or  soon 
will.  Mr.  E.  B.  Gallaher,  253  Broadway,  New  York,  is  the  engineer 
in  charge. 

Staten  Island. — A  company  has  been  formed  to  build  and  operate 
several  miles  of  electric  road  on  Staten  Island.  The  consent  of  most 
of  the  property  owners  has  been  gained,  and  work  is  to  be  com- 
menced early  in  the  spring.  Cornelius  G.  Kolfl,  32  Broadway,  New- 
York,  is  pushing  the  scheme. 

Brooklyn,  N.  Y. — The  Brooklyn  Heights  Railroad  Company  has 
the  right  of  waj'  to  build  about  100  miles  of  additional  tiack  in 
Brooklyn,  and  will  probably,  unless  the  strike  changes  the  situa- 
tion, begin  construction  in  the  spring.  D.  F.  Lewis,  president;  \V. 
A.  H.  Bogardus,  general  manager,  or  H.  M.  Brockbank,  line  super- 
intendent, could  give  further  information. 

New  Britain,  Conn. — The  Central  Electric  and  Tramway  Com 
pany,  E.  S.  Breed,  superintendent,  is  now  before  the  courts  for 
leave  to  build  extensions  through  Berlin  and  Newington  to  Hart- 
ford. The  lines  will  parallel  two  steam  roads,  the  N.Y. ,  N.  H.  &  H. 
and  the  New  York  &  New  England,  and  both  are  opposing  the 
extension  on  the  ground  that  public  necessity  does  not  require  the 
extensions. 

Newark,  N.  J. — The  Consolidated  Traction  Company  is  to  con- 
struct man}'  miles  of  new  track  as  soon  as  spring  opens.    Mr.  David 


Young,  general  manager,  has  lately  placed  an  order  loi  sevcnn 
miles  of  feeder  wire  for  this  extension,  so  that  work  may  not  be 
delayed  when  started.  Mr.  Young  (Prutlcntial  Building,  Newark), 
or  Mr,  Charles  P.  Uebelacker,  the  electrical  engineer,  can  give  in- 
formation. 

Hartford,  Conn. — The  Hartford  Stieet  Railway  Company  began 
operating  its  Lafayette  street  and  Farmington  a\t:nue  lines  with  the 
trolley  on  December  18,  18'J4.  When  the  new  power  house  is  com- 
pleted, all  lines  in  the  system  will  be  operated  by  electric  traction, 
probably  by  March.  The  equipment  is  nearly  completed.  In  the 
spring,  the  Main  street  line  will  be  operated  through  to  Windsor, 
about  four  miles  north  of  Hartford. 

Battle  Creek,  Mich. — The  Citizens'  Street  Railway  Company  has 
just  been  completed,  and  will  open  for  business  February  1.  The 
load,  which  was  formerly  the  Battle  Creek  Eiettric  Railway  Com- 
panj',  was  purchased  by  a  new  company  in  October  last,  and  has 
been  entirely  reljuilt  with  new  60  and  45  pound  T-rails,  9  St.  Louis 
cars^with  two  50-hp  motors  under  each  car,  6  trailer  cars,  and  two 
new  generators.  Everything  is  new  throughout,  and  the  road, 
which  is  7X  miles  long,  is  pronounced  to  be  the  best  road  in  -the 
State. 

Elyria,  O. — Efforts  are  being  made  to  complete  an  interurban  line 
to  Milan,  O. ,  to  connect  at  the  latter  place  with  the  Sandusky, 
Milan  and  Norwalk  Electric  Railway  Company,  which  has  been 
operating  for  more  than  a  year  with  success.  It  is  also  proposed  to 
extend  the  latter  road  from  Monroeville  to  Norwalk,  which  if  done 
will  make  its  length  25  miles;  it  now  operates  21  miles.  There  is 
also  a  plan  on  foot  to  complete  a  line  from  Wellington  through 
Oberlin  to  Elyria  or  Lorain.  Still  another  project  is  a  road  from 
Norwalk  south,  and  still  another  from  Fremont  to  Catawba  Gold. 
It  is  thought  that  if  capitalists  regain  confidence  many  of  these 
projects  will  be  carried  out  the  coming  season. 

Newburgb,  N.  Y. — The  Newburgh  and  Orange  Lake  Electric 
Railway  Company  secured  the  franchise  to  extend  its  system 
from  Orange  Lake  (some  four  miles  west  of  Newburgh)  to 
Walden  and  Pine  Bush,  six  or  eight  miles  further  northwest.  Con- 
struction is  to  be  begun  as  soon  as  possible  after  the  severe  winter 
weather  is  over.  The  company  anticipate  such  activity  in  electric 
railway  construction  the  coming  spring  that  they  are  already  placing 
contracts  for  feeder  wire,  line  material,  car  equipments,  etc.,  to 
avoid  the  delay  experienced  last  spring  while  building  the  line  from 
Newburgh  to  Orange  Lake.  The  extension  from  Netvburgh  to 
Orange  Lake  has  proved  so  successful  that  the  management  is  quite 
enthusiastic  over  the  coming  e-stensions.  One  source  of  profit  is  the 
cross  country  freight  now  carried  between  Newburgh  and  Orange 
Lake. 

The  Eddy  Street  Power  Station,  at  Providence,  R.  I. 


BY  GEO.  X.    HAXCHETT. 

This  building,  with  its  turtle  back  roof  and  plain  rectangular 
shape,  devoid  of  all  ornament,  has  for  the  engineer  a  great  archi- 
tectural beauty.  It  is  not  one  of  those  unfortunate  power  stations 
where  the  machines  have  been  adapted  to  a  building  that  was 
primarily  erected  for  some  other  purpose,  nor  is  it  one  of  those  that 
is  composed  of  a  series  of  patches,  one  patch  for  every  inciease  in 
output  that  has  been  made. 

The  station  has  been  erected  with  the  idea  of  properly  protecting 
electric  power  apparatus,  providing  means  for  the  ready  removal 
and  repair  of  the  machines  and  effecting  an  easy  delivery  of  coal. 
There  is  also  an  ample  space  to  increase  the  capacity  of  the  plant  to 
fully  double  its  present  output. 

The  boiler  room  or  seat  of  power  well  deserves  description. 
Steam  is  delivered  at  a  pressure  of  125  pounds  gauge  by  a  set  of  Bab- 
cock  &  Wilcox  boilers,  eight  in  number,  used  in  conjunction  with 
two  Stirliug  boilers.  Each  boiler  is  rated  at  500  hp.  This  gives  a 
liberal  margin  of  the  boiler  plant  over  the  elf  ctric  plant.  The  com- 
bination of  the  quick  steaming  Stirling  boiler  with  the  slower,  but 
longer  staying  Babcock  &  Wilcox  it  would  seem  would  make  the  de- 
livery of  steam  at  a  uniform  pressure  much  easier  to  the  fireman. 
The  coal  consumption  as  given  by  the  firemen  averages  33  tons  in  24 
hours  the  year  round.  The  water  supply  is  very  good,  and  scale  is 
thereby  avoided.  A  substantial  brick  stack  ample  for  present 
capacity  and  probable  increase  provides  a  strong  draught."  The 
doors  and  way  between  the  boilers  freelj'  admit  of  coal  being 
brought  in  by  the  wagon  load.  The  boilers  present  a  fine  appear- 
ance, as  the  fronts  are  built  of  white  enameled  brick  and  the  piping 
around  the  front  is  of  polished  brass.  The  steam  piping  is  excep- 
tionally well  done,  the  larger  sizes  of  pipe  being  riveted.  It  is 
well  covered  and  serious  loss  thus  avoided.  The  boiler 
room  is  high,  and  there  is  ample  room  even  over  the  high  Stirling 
boiler.     This  gives  abundance  of  fresh  air,  which  the  firemen   can- 
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not  fail  to  appreciate.  Ventilation  lor  both  boiler  aud  engine  room 
is  provided  by  a  series  of  ventilators  in  a  row  along  the  highest 
portion  of  the  building.  They  are  provided  with  vanes,  and  adjust 
themselves  to  the  direction  of  the  wind. 

The  engine  room  shows  to  the  moie  careless  observer  the  study  in 
the  design  of  the  whole  plant  better  than  does  the  boiler  room. 

The  engines  and  generators  have  massive  brick  foundations,  built 
up  from  the  level  of  the  boiler  room.  The  space  under  the  floor  of 
the  engine  room  forms  an  ample  provision  for  the  receivers,  and  the 
Wheeler  condensers  with  which  each  engine  is  provided.  The 
boiler  feed  pumps  are  also  located  here,  and  fromf 
this  place  the  feeders,  rheostat  wires,  etc. ,  etc. , 
of  each  generator  can  be  inspected  throughout 
their  entire  length. 

There  are  five  units  in  the  station  and  each  has 
its  own  engine,  and  is  complete  in  itself.  These 
are  driven  by  Greene  automatic  engines  by  a  bel' 
transmission.  These  engines  are  tandem  com- 
pound, and  have  the  following  dimensions;  Speed 
100;  stroke  4  ft.  ;  high  pressure  cylinder  20  inches; 
low  pressure  38  inches.  They  are  directly  belled  on 
to  three  quadripolar  General  Electric  generators, 
rated  at  500  kw  and  revolving  350  times  a  minute. 
Bach  is  capable  of  delivering  910  amperes  at  550 
volts,  and  is  built  to  stand  a  heavy. overload  if  it 
be  required. 

The  remaining  two  units  are  of  great  interest. 
They  are  directlj'  connected  to  two  Greene  auto- 
matic cross-compound  engines  and  are  situated 
directly  between  the  high  and  low  pressure  cranks. 
The  first  of  these.  No.  4,  is  rated  at  750  kw.  It  how- 
ever carries  habitually  1,400  amperes  at  550  volts, 
and  has  carrried  2,500  amperes  for  over  one  hour 
without  undue  heating  or  sparking.  The  machine 
is  at  rest  only  a  very  small  proportion  of  the  twenty- 
four  hours. 

The  engines  of  these  two  machines  run  at  100 
evolutions  per-minute  and  have  a  4-foot  stroke. 
The  high  pressure  cylinders  are  36  inches  in  diam- 
eter, and  the  low  pressure  48.  Each  cylinder  has 
its  cut  off  regulated  by  the  governor.  The  machine 
No.  5  is  of  historical  interest,  as  it  is  the  generator  that  sup- 
plied power  for  the  intramural  railroad  at  the  World's  Fair. 
It  is  a  twin  machine  to  No.  4,  previously  described.  The  commu- 
tator is  a  splendid  piece  of  workmanship.  It  is  composed  of  36 
sections  of  20  bars  each,  making  720  bars  in  all.  Each  machine  has 
ten  poles,  thus  having  72  bars  between  550  volts.  Unfortunatelj' 
the  casting  of  the  low  pressure  cylinder  proved  to  be  soft  and  cut 
somewhat,  so  that  this  machine  has  not  been  doing  the  duty  that 
has  been  imposed  upon  its  mate.     It  is,  however,    identical  in  con- 


the   only  prominent  stresses   in   a  fly  wheel,  he  has  used  wrought 
iron. 

The  wheels  are  built  of  twelve  sections  bolted  by  twenty-four 
bolts  into  an  iron  hub.  On  the  edge  of  these  sections  are  riveted 
the  pieces  of  iron  which  form  the  rim.  These  are  staggered  with 
regard  to  each  other,  and  give  the  wheel  the  appearance  of  a  1am- 
nielar  structure.  The  wheels  are  18  feet  in  diameter  and  are  fully 
able  to  stand  much  more  than  the  5,655  feet  per  minute  that  their 
rims  are  called  upon  to  perform.  How  much  superior  this  is  and 
how  much  more  of  an   engineer's    job   than    to   design  a  wheel    of 


A  Historic  Genekatok. 

poor  and  unreliable  material  relying  on  the  safety  stop  to  preserve 
it.  No  one  knows  better  than  a  good  engineer  that  the  best  is 
never  the  cheapest  in  first  cost. 

The  station  is  provided  with  two  [traveling  'cranes  which  [control 
the  whole  area  occupied  by  the  engines  aud  generators,  and  also 
that  provided  for  future  addition.  The  convenience  of  this  is 
obvious  to  anj'  one  who  has  been  a  station  manager. 

The  units,  it  will  be  seen,  can  be  readily  adjusted  to  the  following 


The  Boiler  Koom. 


The  Engine  Room. 


struction,  and  will  doubtless  prove  so  in  performance  as  soon  as  the 
defect  is  rectified. 

Both  of  these  machines  should  appeal  to  the  readers  of  the  The 
Electrical  World  by  their  massive  fly  wheels.  The  engineer 
who  designed  them  was  apparently  one  of  the  few  who  think  that 
in  a  fly  wheel,  as  in  other  cases,  it  is  a  good  idea  to  have  material 
strong  enough  to  resist  the  stresses  it  is  called  upon  to  bear,  and 
as    cast    iron    is    not    suited    to    tension     and     transverse     stress 


loads  in  kilowatts  and  still  be  fully  loaded:  500,  750,  1.000,  1,250 
1,500,  1,750,  2,000,  2,250,  2,500,  2,750,  3,000,  stepping  up  in 
steps  of  250  kw.  It  is  not  advisable  to  run  railway  generators  too 
close,  as  the  blowing  out  of  one  machine  cut-out  may  bring  all  the 
others  along  with  it  if  the  system  is  tied  together,  for  the  other 
machines  are  at  once  overloaded.  If  the  circuits  are  independent 
and  on  different  generators,  they  may  be  run  much  closer  to  their 
rated    load,  but  the  distribution  of  current  is  more  expensive   in 
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copper,  by  no  means  as  good,  and  beside  the  system  is  less  flexible. 
It  is  probable  that  in  this  station  with  all  the  machinery  running,  a 
load  of  5,000  kw.  could  be  carried  for  a  short  time  without  excessive 
trouble.  This  would  form  quite  a  steeple  in  the  station  load  curve, 
and  one  which  at  present  will  probably  not  occur.  The  oil  used  in 
the  station  is  the  best  that  Leonard  &  Ellis  can  produce,  and  is  as 
clear  as  pure  water,  and  of  a  light  lemon  yellow  tint.  The  pistons 
are  lubricated  with  the  American  Oil  Company's  cylinder  oil.  This 
seems  to  lubricate  them  in  their  800  feet  per  minute  travel  without 
serious  inconvenieuce. 

The  whole  system  is  kept  scrupulously  clean  and  neat.  Records 
are  kept  of  voltage  and  current,  readings  being  taken  every  IS 
minutes. 

Each  engine  is  provided  with  an  accurate  reducing  rig,  and  the 
indicators  are  frequently  on  the  engines.  It  is  in  this  way  alone 
that  economy  can  be  obtained.  It  is  impossible  to  economize  till 
the  point  where  the  waste  occurs  is  known.  The  good  design  of 
the  station  is  well  shown  by  the  fact  that  it  is  impossible  for  a  rival 
engineer  to  criticise.     It  is  simplicity  and  utility  itself. 


Economic  Street  Railway  Maintenance.— The  Repair  Shop. 

BY   KEPPELK   HALI,. 

The  growing  popularity  of  the  electric  railway  and  its  very  rapid 
extension  have  given  an  opportunity  for  many  engineers  and  man- 
agers to  relate  their  experiences  and  opinions  and  express  their 
views  as  to  the  most  economical  method  of  conducting  a  road.  The 
majority  of  these  discussions,  or  at  least  a  goodly  proportion  of 
them,  have  had  reference  to  the  power  station,  and  this  is  juslified 
by  the  fact  that  it  is  most  important.  Not  only  does  the  whole 
traffic  of  the  line  depend  upon  it,  but  such  a  large  amount  of  capi- 
tal is  represented  by  dynamos,  engines,  boilers  and  appliances  that 
to  neglect  it  or  be  careless  as  to  its  management  would  be  suicidal 
to  the  interests  of  any  road. 

Now  a  street  railway  is  not  a  toy.  On  the  other  hand  it  is  a  very 
complicated  device  to  handle.  Its  branches  are  numerous  and,  as 
in  all  large  undertakings,  so  in  this,  the  ultimate  success  of  the 
whole  depends  upon  the  perfe'^t  working  of  all  the  parts.  Many 
roads  are.  struggling  along  with  indifferent  success  for  the  simple 
though  unappreciated  reason  that  some  branch  of  the  system  is 
being  poorly  operated  and  acting  as  a  drag  on  the  whole  enterprise. 

The  repair  shop  and  its  function  in  railway  work  is  undeniably  a 
great  factor  in  success  or  failure,  and  it  is  to  this  department  that  I 
wish  to  confine  this  article.  I  have  had  the  good  fortune  to  have 
passed  through  the  mill,  not  as  an  expert  or  a  manager,  but  as  a 
laborer  working  in  the  pit,  carrying  armatures,  cleaning  and  re- 
pairing motors  and  controllers,  and  it  is  from  this  standpoint  that  I 
think  I  maj-  be  able  to  offer  some  practical  suggestions  as  to  the 
best  arrangement  and  operation  of  the  repair  shop. 

Mr.  Hamill,  general  manager  of  the  Brush  Company,  mentioned 
to  me  in  a  recent  communication  two  roads  that  had,  within  a  day 
or  so  of  writing,  failed.  After  going  into  some  particulars  concern- 
ing them,  he  sums  up  the  matter  very  concisely.  "My  impression 
is  that  both  of  these  roads  under  careful  management  would  have 
no  difficulty  whatever  in  earning  first-class  dividends.  I  simply  cite 
these  two  cases  because  they  have  just  been  brought  to  my  atten- 
tion, in  order  to  show  that  the  demand  for  good  management  is 
greater  than  the  supply.  The  more  actual  practical  experience  you 
have  iu  this  ordinary  laborers'  and  mechanics'  work,  the  better 
foundation  you  will  have  for  the  future.  " 

Where  the  repair  shop  is  located  in  the  car  barn  a  little  care  in 
its  arrangement  will  greatly  facilitate  work.  It  is  well  to  have  a 
number  of  tracks  set  apart  for  the  crippled  cars,  and  to  use  a  little 
judgment  in  placing  them  so  that  the  car  you  wish  to  work  on  can 
be  got  at,  repaired,  and  sent  out  on  the  road  without  drilling  nearly 
every  car  in  the  barn.  It  is  always  advantageous  to  have  a  number 
of  tracks  running  into  the  barn  from  the  street,  and  at  least  two  of 
these  kept  clear  all  the  time.  Much  is  saved  by  having  the  transfer 
table  operated  by  a  motor,  and  a  great  dea!  is  lost  bj'  having  a 
rusty,  rattling,  dilapidated  affair  that  takes  all  hands  from  their 
work  every  time  a  car  has  to  be  moved  from  one  track  to  another. 
There  must  be  one  place  set  apart  for  the  removal  of  wheels  where 
a  part  of  the  track  and  beam  work  can  be  removed  and  the  wheels 
dropped  into  the  pit.  A  very  simple  and  easy  way  to  get  these 
wheels  out  of  the  pit  after  thej'  have  been  taken  from  the  car  is  to 
have  a  puUej-  overhead,  a  snatch  block  on  the  floor,  and  by  attach- 
ing one  end  of  the  rope  to  the  wheels  and  the  other  to  a  motor 
car,  raise  them  out  of  the  pit  and  lower  them  on  the  track,  when 
it  will  be  easy  to  get  them  whenever  they  are  wanted.  A  good  strong 
chain  fall  and  a  couple  of  jacks  will  be  found  in  almost  constant 
use  about  the  bam. 


Instead  of  having  a  pit  dug  out  in  the  dirt  the  width  of  the  track, 
it  will  be  found  an  economy  to  have  under  all  the  tracks  an  open 
cellar  the  floor  of  which  is  cemented  and  well  drained.  Brick  pil- 
lars will  support  the  I  rack  and  floor  beams.  Keep  this  place  tresh 
and  clean  by  daily  sweeping  and  a  weekly  scrubbing,  having  the  brick 
and  woodwork  always  freshly  whitewashed.  Have  plenty  of  light, 
and  it  will  be  found  that  the  three  or  four  pounds  of  coal  consumed 
per  hour  at  the  power  station  for  every  ten  lamps  burning  will  be 
more  than  paid  for  by  the  amount  of  work  and  the  superiority  of 
its  character  that  can  be  gotten  from  the  men.  This  is  a  view  of 
economy  that  is  too  often  overlooked  by  our  managers,  who  axe 
apt  to  consider  only  the  interest  on  investment,  depreciation  of 
stock,  and  output  in  wages  in  gauging  the  expense  of  maintenance. 
It  is  no  unpractical  theory,  but  solid  truth  and  fact,  that  a  man  who 
has  good  tools  to  work  with  and  a  comfortable  place  to  work  in 
will  be  kept  in  a  contented  frame  of  mind  and  do  nearly  twice  as 
much  work  as  one  whose  time  is  taken  up  grumbling  because  bis 
wrench  has  spread  and  every  now  and  then  slips  and  takes  the  skin 
off  his  knuckles,  or  because  he  is  so  cramped  for  space  that  he 
can't  draw  his  hammer  back  to  strike  a  blow,  or  because  he  can't 
find  his  tools,  and  every  move  he  makes  he  bumps  his  head  and 
loses  his  temper.  A  man,  even  an  ordinary  laborer,  has  some  men- 
tal sensations  that  affect  his  working  efliciency  to  a  startling  extent. 
If  any  one  has  doubts  on  this  subject  let  him  put  on  a  pair  of  over- 
alls and  get  down  into  the  pit  and  see  how  he  feels  after  a  hard 
day's  work  under  such  conditions,  especially  if  it  is  winter  and  there 
is  not  sufincient  steam  heat  to  keep  him  warm  nor  thaw  the  snow  and 
ice  off  the  trucks  and  motors. 

It  will  be  found  greatly  to  facilitate  the  working  to  have  cars  or 
trucks  in  the  pit  into  which  the  armatures  that  are  to  go  to  the 
machine  shop  can  be  lowered.  They  can  then  be  wheeled  to  a  trap 
in  the  machine  shop  floor  near  the  lathe  and  be  raised  by  a  chain 
fall  that  is  always  suspended  there  for  that  purpose,  then  lowered 
directly  into  the  lathe,  or  transferred  by  another  car,  arranged  as  a 
winding  stand,  to  the  armature  winder's  corner,  as  occasion  may 
require.  This  will  prevent  a  needless  waste  of  time  and  strength  car- 
rying the  armatures  or  rolling  them  along  the  floor  to  the  shop, 
which  does  not  improve  them  in  any  event. 

The  machine  shop  should  be  located  near  the  pit  in  order  to  per- 
mit of  this  arrangement.  As  to  the  equipment  of  this  shop,  a  large 
and  small  lathe,  a  large  and  small  drill  press,  shaper,  emery  wheel, 
grindstone,  and  a  good  assortment  of  tools,  including  a  set  of  taps 
and  dies  and  a  blower  for  cleaning  armatures,  will  be  found  suffi- 
cient. Let  the  armature  winder  have  a  corner  and  provide  him  with 
the  necessary  appliances,  among  them  a  good  magneto.  Not  only 
will  this  shop  be  all  that  is  necessary  for  repairs,  but  it  will  permit 
of  the  manufacture  of  numerous  little  articles  that  are  always  being 
wanted  around  the  barn  and  on  the  line.  A  carpenter  shop,  a  black- 
smith shop,  an  oil  house,  and  a  stock  room  will  complete  this  de- 
partment. The  carpenter  shop  should  have  a  full  line  ot  the  usual 
tools  and  a  buzz  saw.  The  saw  and  all  the  machinery  in  the  ma- 
chine shop  can  be  run  by  one  or  more  motors  attached  to  the  power 
circuit.  The  oil  house  should  be  isolated  and  contain  all  the  oil  and 
grease  barrels.  It  should  always  be  kept  locked  and  the  key  hung  in 
a  convenient  place  inside  the  shop.  The  stock  room  should  be  sup- 
plied with  brushes,  brush  holders,  commutator  segments,  heads, 
rims  and  mica;  contact  segments  and  fingers,  if  these  are  used; 
bolts  and  nuts  of  usable  sizes;  cotter  keys,  screws,  nails,  cord,  tape, 
wire,  lamps,  switches,  sockets,  shades  and  shade  holders;  glass 
panes,  waste  and  articles  in  the  line  of  tools  and  others  that  will  be 
found  necessary  from  experience.  When  anything  is  taken  from  this 
room  a  memorandum  should  be  made  on  a  slate  with  the  number 
of  the  car  on  which  it  is  used.  This,  entered  in  a  book  kept  for  the 
purpose,  together  with  the  hours  of  labor,  taken  from  the  work- 
men's time  slips,  will  preserve  a  record  of  the  cost  of  each  car,  and 
will  always  be  valuable  data  to  have  at  hand. 

System  is  everything.  Every  man  and  every  gang  of  men  must 
have  some  definite  work  each  day.  Always  have  a  complete  set  of 
tools  for  each  such  gang.  Let  this  include  wrenches  to  fit  all  the 
nuts  on  the  motors  and  trucks,  hammers,  cold  chisels,  bars,  etc., 
and  insist  that  they  be  returned  to  their  proper  place  when  not 
being  used,  and  under  no  circumstances  allow  them  to  be  employed 
by  other  than  the  persons  for  whose  use  they  are  intended.  With 
such  an  understanding,  there  will  not  be  the  continual  hunting 
around  for  some  misplaced  article,  and  things  will  run  smoothly. 

It  is  almost  impossible  to  say  exactly  how  many  men  are  neces- 
sary in  the  repair  shop.  The  wear  on  the  machinerj'  is  dependent  to 
such  a  large  extent  upon  the  system  in  use,  kind  of  track  and  road 
bed,  grades  and  curves,  that  the  amount  of  repair  will  vary  greatly, 
even  for  roads  maintaining  the    same  mileage  of    track  and  number 
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of  cars.  A  few  geucral  hints  may  be  of  some  value  however.  In 
the  first  place,  I  consider  it  unwise  to  have  the  night  gang  do  repair 
work  when  it  can  possibly  be  avoided.  Let  their  work  be  confined 
to  tightening  up  loose  bolts  and  cartfuUy  oiling  and  greasing 
motors,  trucks,  and  trolleys.  If  necessary  increase  the  gang  of  men 
on  day  turn.  A  road  with  which  I  was  connected  one  summer, 
operating  thirty-five  cars  on  eleven  miles  of  double  track,  kept  all 
in  good  running  order  with  a  machinist  and  helper,  carpenter, 
blacksmith  and.  helper,  armature  winder,  and  three  men  on  repairs 
of  trucks  and  motors,  on  day  turn;  while  at  night  there  were  four 
men  to  do  the  work  mentioned  above.  The  carpenter  and  machinist 
were  often  called  out  of  the  shop  to  do  work  on  the  line,  and  some- 
times all  of  the  men,  when  there  was  too  much  for  the  linemen  to 
attend  to,  or  a  car  jumped  the  track  or  broke  down  on  the  road. 
About  three-fourths  of  the  cars  were  equipped  with  Short  motors 
two  years  old,  and  the  balance  with  new  G.  E.  equipment.  Almost 
'line-tenths  of  the  work  was  on  the  old  motors,  and  I  feel  certain 
that  with  a  complete  installation  of  new  motors  and  controllers, 
possessing,  as  they  do,  such  great  advantages  over  the  old  in  every 
respect,  the  force  of  men  could  be  cut  down  considerably.  Old 
wheels  aud  axles  were  sent  to  the  factory,  but  all  other  work  was 
done  in  the  shop.  The  axles  were  numbered,  and  a  record  kept  in 
connection  with  other  repairs,  so  that  the  life  aud  mileage  of  the 
wheels  could  be  told.  In  removing  armatures,  cleaning  motors 
inspecting  bearings,  etc.,  two  men  can  work  together  in  the  pit  to 
advantage,  a  third  man  being  useful  to  operate  the  chain  fall,  but 
otherwise  in  the  way.  Small  repairs  could  of  course  be  attended  to 
by  one  man.  When  new  cars  were  to  be  equipped,  an  e^itra  ma- 
chinist, carpenter,  and  a  couple  of  laborers  were  employed,  until 
the  cars  were  wired,  the  trucks  assembled,  and  motors  mounted. 

On  very  large  roads  operating  hundreds  of  cars,  or  on  very  small 
ones  operating  only  five  or  ten,  these  suggestions  must  be  modified 
to  suit  circumstances.  There  may  have  to  be  a  number  of  repair 
shops  and  car  barns,  and  these  may  be  separated  from  each  other. 
The  amount  of  work  done  may  make  it  advisable  to  own  and  oper- 
ate machinery  that  in  smaller  roads  would  not  pay.  Again,  it  may 
not  be  economy  to  have  as  extensive  a  repair  shop  as  has  been  de- 
scribed here,  or  any  at  all.  But  on  the  average  road  1  feel  sure, 
from  my  own  experience,  that  by  followiug  out  the  ideas  enumer- 
ated herein,  street  railway  managers  will  find  something  to  be 
gained. 

It  is  impossible  to  go  into  the  minutiae  of  repair  shop  practice,  as 
it  would  cover  pages  and  be  tiresome  reading.  A  bright  engineer 
can  always  see  a  way  to  meet  circumstances  as  they  arise,  and  work 
new  ideas  into  a  well  planned  sj'stem. 

I  have  not  mentioned  track  and  line  repairs,  the  management  of 
the  station,  inspection  of  cars,  nor  the  drill  and  discipline  of  motor- 
men.  All  of  these  are  very  important,  the  last  more  so  than  is 
usually  appreciated,  but  they  were  not  intended  for  discussion  under 
this  subject,  and  any  one  of  them  is  worthy  of  an  article  by  itself. 

Street  Railway  Overhead  Appliances. 

BY   A.    G.    ENEAS. 

In  looking  over  the  literature  on  line  appliances  there  appears  to 
exist  no  definite  information  of  the  strains  to  which  such  pieces  are 
subjected  in  actual  service.  When  we  consider  the  important  part 
these  devices  are  of  every  street  railway  equipment,  and  the  quan- 
tity of  literature  on  details  of  less  moment,  it  is  a  somewhat  remark- 
able fact  that  this  feature  of  strength  should  not  have  attracted 
more  attention.  Moreover,  it  will  be  found,  owing  to  the  recent 
introduction  of  many  new  ideas,  that  the  literature  of  yesterday  is 
no  longer  applicable  to  the  devices  of  to-day.  At  the  present  time 
engineers  and  managers  require  more  efficient  designs,  better  fin- 
ished, and  lower  prices  than  formerly. 

With  the  aid  of  past  experience  and  special  machinery  many  manu- 
facturers have  met  this  demand  fairly  well;  but  it  should  not  be 
overlooked  that  competition  has  flooded  the  market  with  much 
spurious  material,  faulty  in  design  and  deficient  in  strength.  It 
frequently  happens  that  this  material  finds  its  way  into  ne,w  roads  by 
being  submitted  for  approval  along  with  goods  of  a  higher  price 
but  better  qualitj'.  If  now  the  manager  or  engineer  desires  to  test 
the  various  devices,  it  is  necessary  that  some  deleiminative  standard 
of  excellence  be  adopted  in  order  that  his  decision  may  be  of  value 
to  his  employer  or  client.  The  fact  is  at  once  obvious  that  the  manu- 
facturer must  look  to  the  constructing  engineer  for  a  fair  trial,  and 
if  the  latter  is  unable  to  make  one  he  certainly  is  unfit  for  the  posi- 
tion he  occupies. 

If  the  trade  could  be  made  to  understand  the  importance  of  a  fair 
trial  or  test  at  the  outset  for  their  overhead  appliances,  both  they 
and  street  railway  companies  would   be  greatly  benefited,  and  much 


needless  expense  and  trouble  Ije  saved.  Yet  how  different  is  the 
manner  in  which  goods  are  bought  and  sold  to-day.  It  seems  to  be 
taken  for  granted  that  the  appliances  are  sufficiently  strong,  and 
they  are  installed  in  the  line  as  they  come  from  the  manufacturer 
without  knowing  whether  the  pieces  have  a  factor  of  safety  of  three, 
two,  or  barely  one,  which  is  frequently  the  case.  Except  in  a  few 
instances,  no  tests  are  made  beforehand;  in  fact,  none  are  thought 
necessary  beyond  submitting  the  insulators  to  a  preliminary  trial. 
Why  should  it  not  be  as  essential  to  test  the  line  apparatus  as  the 
.steam  plant,  especially  as  the  former  frequently  exceeds  the  latter 
in  value,  and  the  public  safety  is  more  or  less  at  stake? 

If  the  material  should  prove  to  be  weak  the  engineer  adopting  it 
renders  his  company  liable  for  damages,  besides  increasing  the  cost 
of  repairs.  If,  on  the  other  hand,  the  material  is  unnecessarily 
strong,  the  engineer  accepting  it  puts  his  company  to  an  equally 
unnecessary  expense,  both  as  regards  first  cost  and  future  mainte 
nance.  That  more  overhead  devices  have  not  failed  in  the  past  is 
due  partly  to  the  high  standard  set  by  the  larger  and  earlier  rail- 
roads in  this  field,  and  partly  to  good  fortune,  rather  than  to  the 
result  of  individual  good  judgment. 

It  having  devolved  on  the  writer  to  supervise  the  manufacture  of 
a  large  quantity  of  line  apparatus  as  well  as  to  test  the  same,  the 
following  suggestions  are  submitted  with  the  hope  that  they  may 
prove  of  value  to  many  managers  and  engineers  in  draughting  up 
specifications  for  this  work  or  submitting  the  same  to  trial. 
Common  Ear. 

The  common  ear  should  not  exceed  15',  inches  or  be  less  than 
14  inches  in  length.  The  groo'-e  should  be  smooth  and  straight, 
well  tinned,  with  thin  or  knife  edges,  so  ground  as  to  conform  ex- 
actly to  the  shape  of  the  trolley  wire.  This  latter  feature  is  impor- 
tant, as  it  will  be  found  that  nianj'  ears  as  now  made  do  not  permit 
the  trolley  wire  to  bottom  through  the  narrowness  of  the  groove. 
Such  ears  will  not  solder  well  or  hold  well  when  in  place.  The 
depth  of  the  groove  should  be  not  more  than  '4  inch  or  less  than 
7-32  inch.  A  deep  grooved  ear  prevents  the  tro'.ley  wire  from  fall- 
ing in  the  street  in  case  the  soldei  loosens.  It  is  always  required  by 
our  better  managed  and  larger  street  railways.  The  clips  at  the  end 
should  not  exceed  11-32  inch  in  depth,  as  they  will  otherwise  cause 
the  trolley  wheel  to  spark  in  its  passage  under.  The  rib  should  not 
be  less  than  1-10  inch  in  thickness,  and  should  have  large  fillets 
where  it  joins  the  body  of  the  ear,  and  particularly  the  boss.  Where 
this  latter  condition  is  fulfilled,  no  difficulties  will  be  experienced 
from  weak  bosses  twisting  away  from  the  ear  proper. 

The  boss  should  be  proportioned  to  bear  a  twisting  moment  of 
1,800  inch-pounds  and  a  direct  tension  of  400  pounds  without  break- 
ing. The  ear  should  be  capable  of  bending  sideways  through  an 
angle  of  90  degrees  without  fracture,  the  bend  being  made  about  a  '/,- 
inch  rod.  The  material  of  which  the  ears  are  made  .should  stand  a 
tensile  strength,  before  breaking,  of  30,000  pounds  per  square  inch. 
Ears  designed  according  to  these  conditions  will  have  a  factor  of 
safety  of  three  and  give  good  satisfaction.  Man}-  ears  on  the  market 
have  lead  in  their  composition  besides  iron  and  other  impurities. 
One  per  cent,  of  lead  has  been  kijown  to  reduce  the  strength  of  a 
bronze  fully  one-half,  and  the  presence  of  .003  of  iron,  arsenic,  or 
antimony  is  especially  injurious  in  making  the  mixture  hard  and 
coldshort  or  brittle.  Where  larger  quantities  of  material  are  bought 
it  should  be  analyzed  as  w'ell  as  te.sted,  which  can  be  done  at  a  small 
expense,  thus  greatly  assisting  the  engineer  in  forming  an  opinion 
of  its  value. 
Strain  Ears. 

All  that  has  been  said  relative  to  common  ears  applies  equally  to 
strain  ears.  There  is  no  advantage  to  be  gained  in  making  the 
length  of  this  ear  more  than  15  inches,  provided  the  groove  is  of  a 
proper  shape.  To  make  it  longer  01  to  have  the  distance  between 
the  eyes  more  than  five  inches  is  only  to  add  to  the  leverage  of  the 
forces  that  tend  to  destroy  it,  and  consequently  necessitate  the  ear 
being  made  just  so  much  heavier.  The  distance  from  the  eye  to  the 
centre  of  trolley  wire  should  be  sufficient  to  prevent  the  flange  of 
the  trolley  wheel  clearing  the  anchor  wire  by  ]i  inch.  If  the  dis- 
tance is  greater,  an  extra  bending  strain  is  brought  on  the  insulat- 
ing bolt.  The  stresses  this  ear  has  to  bear  are  similar  to  those 
already  mentioned,  with  the  additional  tensile  stress  of  1,200 
pounds  from  the  anchor  wire.  The  piece,  as  a  whole,  should  have  a 
factor  of  safety  of  three  and  be  .capable  of  bending  sidewise,  with- 
out fracture,  through  90  degrees  about  a  rod  one  inch  in  diameter. 
Splicing  Ears. 

These  ears  have  to  stand  the  direct  tension  of  the  trollej-  wire  and 
should  be  made  with  a  factor  of  safety  of  not  less  than  three  and  one 
half.  The  tension  in  the  trolley  wire  usually  amounts  to  1,000 
pounds,  though    it    may  double    this   amount   at  times,  as    on  very 
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cold  nights.  Tlie  holes  through  which  the  ends  of  the  trolley  wire 
pass  should  be  carefully  inspected  previous  to  placing  the  piece  in 
the  line,  as  it  occasionally  happens  that  small  cracks  forui  at  these 
points  in  tinning  the  ear.  I  have  known  cases  where  such  ears 
have  been  installed  resulting  in  the  rupture  of  the  piece  and  the 
pulling  down  of  several  brackets  and  fixtures  besides  delaying  the 
work.  The  tendency  of  the  wire  to  break  at  the  bend  in  these  ears, 
as  in  most  line  insulators,  has  led  many  roads  to  dispense  with  them 
and  adopt  splicing  sleeves.  The  splicing  sleeves  aa  now  made  are 
more  easily  applied,  and  have  to  bear  only  the  tensile  stresi  above 
mentioned. 
Feeder  Ear. 

These    ears  should  be    designed  for  the    same  strains  as    common 
ears.  They  are,  however,  giving  place  to  the  bell  hanger  fitted  with 
bronze  bolts  in  place  of    insulators,  in  which  form  they  answer    the 
purpose  exceedingly  well. 
Feeder  Bolts. 

'  Only  ttie    best  bronze,  made  of   pure    metals,  should   be  used  for 
feeder  bolts;  otherwise  trouble    is  likely  to  occur    in  their  breaking 


hangers  made  of  this  material  before  their  amis  pull  out  of  shape. 
While  the  stresses  given  above  may  seem  large  to  those  who  have 
not  investigated  this  subject,  it  should  not  be  forgotten  that  such 
pieces  as  double  curve  hangers  and  anchor  ears  have  frequently  to 
bear  a  transverse  stiain  coupled  with  a  tensile  strain,  that  i;really 
increases  the  tendency  to  break  the  piece.  The  stresses,  moreover, 
are  the  greatest  that  will  likely  come  on  the  difTcrent  devices,  fig- 
ured in  direct  tension  only,  and  as  such  are  the  only  ones  the 
engineer  has  to  consider  in  making  his  design. 


Fig.  1.— Ear  in  Plan  and  Section. 

off  where  threaded,  and  thus  allowing  the  line  to  come  down.  It 
costs  little  more  to  use  pure  metals  than  common  stock,  while  both 
the  conductivity  and  strength  are  greatly  reduced  if  there  are  even 
small  amounts  of  lead,  iron,  bismuth,  antimony  or  arsenic  present, 
all  of  which  can  be  found  at  times  in  ordinary  bronze.  A  good 
mixture  can  be  made  of  lake  copper  fluxed  with  silicon  or  alloyed 
with  5  per  cent,  of  tin.  The  stud  should  be  ^i  inch  in  diameter, 
and  the  ear  tapped  to  6t  the  same. 
Double  Curz'e  Pull  Off. 

I  have  been  requested  at  times  by  various  manufacturers  to  test 
samples  of  their  double  curve  pull  off,  and  only  in  one  instance  did 
I  find  a  hanger  that  had  a  factor  ot  safety  as  high  as  three.  Some 
of  them  broke  as  low  as  700  pounds  direct  tension,  while  the  aver- 
age broke  about  2,000  pounds,  but  in  every  case  the  turns  pulled 
out  of  shape  long  before  these  figures  were  reached.  Comparing  the 
distances  between  the  holes  in  arms  while  testing  the  pieces  at  the 
Massachusetts  Institute  of  Technology,  with  the  distance  from  cen- 
tre to  centre  of  arms  of  various  hangers  in  the  line,  I  find  that  as 
high  a  stress  as  1,800  pounds  frequently  conies  on  these  hangers, 
and  should  advise  that  they  be  designed  accordingly  and  the  load  be 
considered  a  live  one. 

There  will  be  times  when  this  load  will  be  greatly  exceeded, as  on 
very  cold  nights,  or  when  other  parts  of   the  construction  break,  so 
that  no  hanger  should  be  installed    in  a  first-class  equipment  with  a 
less  factor  of  safety  than  three. 
J/a(en'al. 

As  to  the  material  of  which  these  hangers  are  made,  good  brass 
is  unfit  for  the  purpose  owing  to  its  ductility,  for  unless  the  arms  be 
made  very  heavy  and  defep  they  will  invariably  pull  out  of  shape  at 
strains  varying  from    700    pounds    to    1,400  pounds.     It  should  also 


Fig. 
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-Enlarged  View  of  End  of  Ear  in  Fig.  1. 


TROJ.LEV  WIRE 


trolley  wheel 
Figs.  3  and  4.— Forms  of  Grooves. 

Referring  to  the  illustrations,  Fig.  1  represents  an  ear  of  one 
manufacture  in  plan  and  elevation,  and  Fig.  2  shows  an  enlarged 
view  of  the  end,  giving  depths  of  clips  and  groove.  Fig.  3  illus- 
trates the  bad  effect  of  a  narrow  groove  or  one  that  does  not  con- 
form to  the  sljape  of    the  wire.     Fig.  4  represents  a  section  through 


Fig.  5.— Bending  Test  for  Ear. 

the  boss,  trolley  wire  and  a  portion  of  a  trolley  wheel.  This  view 
clearly  demonstrates  that  where  the  edges  of  the  groove  are  prop- 
erly ground  they  will  not  interfere  with  the  trolley  wheel  or  cause 
it  to  spaik  in  its  passage,  provided  the  depth  of  the  groove  does  not 
exceed  '4  inch.  Fig.  5  illustrates  a  bending  test  for  ears 
to  determine  the  ductility  of   the    metal  and  the  freedom  from    lead 


be  remembered  that  whereas  good  bronze  (91  copper  and  9  tin  J  is 
very  stiff  and  has  a  tensile  strength  of  36,000  pounds,  brass,  as  ordi- 
narily made  (supposed  to  have  75  copper  and  25  zinc),  will  not  bear 
more  than  20,000  pounds,  owing  to  the  impurities  in  the  mixture  and 
method  of  casting.  This  applies  equally  well  to  so-called  aluminium 
bronze,  for  I  have  found  from  repeated  tests  that  unless  pure  metals 
are  used  still  poorer  results  are  obtained.  It  will  in  any  case  be 
found    to  flow  under   stress,  and   it  is   only  a   matter   of   time  with 


Hig.  6.— Hffll:;s  of  IMiferi  nt  Strains  on  Double  Curve 
H.angers. 

in  bronze  compositions.  Fig.  6  shows  a  double  curve  hanger  of  the 
usual  type  to  be  met  with  in  practice,  and  the  effect  on  the  same  of 
strains  of  different  intensity.  The  arms  can  be  stiffened  approxi- 
mately 100  per  cent,  by  making  their  section  similar  to 
an  I  beam,  as  shown,  instead  of  the  present  inverted  T  form.  This, 
is  not  necessary  in  tlie  ordinary  style  of  malleable  iron  double 
curve  hangers,  as  that  metal  does  not  flow  like  brass  and  composi- 
tion when  strained. 
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A  Theory  of  Electrolysis. 


BY    AI.FRKD    H.    BUCHKRKR. 

In  the  introduction  to  his  large  work  on  Klectrochemistry,  Ost- 
wald  remarks  that  to  a  philosophic  mind  nothing  is  more  interest- 
ing and  fruitful  than  the  historical  study  of  a  science.  This  state- 
ment is  strikingly  true  of  the  science  of  electrolysis,  to  whose  devel- 
opment Ostwald  has  contributed  so  much.  For  surveying  the 
course  this  science  has  followed  from  its  beginning  to  this  day,  we 
trace  with  wondering  eye  the  most  multifarious  agencies  at  work 
continually  modifying  and  progressively  building  up  a  theory  which, 
according  to  the  opinion  of  many  physicists,  represents  the  solution 
of  an  hundred-year-old  problem.  In  such  a  survey  the  question 
obtrudes  itself,  what  principles  have  been  most  instrumental  in 
moulding  and  maturing  the  modern  theory  of  electrolysis?  We  per- 
ceive at  once  that  the  tirst  and  second  laws  of  thermodynamics 
have  done  most  in  clarifying  our  views  and  in  paving  the  way  for 
new  discoveries.  But,  strange  to  say,  powerful  as  the  influence  of 
these  laws  has  been,  such  is  the  inertia  of  the  human  mind,  such 
the  "vicious  circle"  of  preconceived  ideas,  that  there  are  not  a 
few  features  of  the  modern  hypothesis  that  distinctly  show  that  they 
are  relics  of  a  time  which  We  may  fitly  call  the  prethermodynamic 
period.  These  features  which  stand  in  the  way  of  an  harmonious 
generalization  of  known  experimental  facts  I  have  endeavored  to 
remove,  believing  that  such  removal  will  not  only  satisfy  our  philo- 
sophic demand  for  a  coherent  systematizing  of  the  data  of  experi- 
ence, but  will  also  give  a  fresh  incentive  to  further  investigations. 
Let  us  briefly  recall  to  our  minds  the  views  which  are  at  present 
held.  .\n  electrolytic  solution— let  it  be  dilute  and  let  the  electro- 
lyte be  binary — is  imagined  to  consist  of  an  equal  number  of  posi- 
tively and  negatively  charged  ions  diffused  through  the  solution. 
In  spite  of  the  enormous  charges  of  these  ions  the  solution  is  con- 
sidered to  be  in  stable  equilibrium  as  long  as  external  forces  are 
not  acting.  This  equilibrium  is  disturbed  by  the  insertion  of  two 
electrodes,  the  terminals  of  some  electric  generator.  The  positive 
electrode,  by  virtue  of  its  static  attraction  for  the  negative  ions, 
attracts  these,  and  likewise  the  negative  electrode  simultaneously 
attracts  the  positive  ions.  If  the  potential  difference  is  sufiBciently 
great,  discharge,  t.  e.  neutralization,  occurs  and  the  ions  become 
atoms,  which  are  supposed  to  be  free  from  charges.  In  degree  as 
the  anions  and  kathions  are  thus  removed  a  migration  of  fresh  ions 
takes  place  towards  the  electrodes  actuated  by  the  static  attractions. 
The  velocity  of  the  ions  has  been  calculated  by  Kohlrausch  from 
concentration  differences  at  the  electrodes  and  from  conductivity 
measurements.  Let  us  picture  before  our  mental  eye  these  ions 
with  charges  that  are  simply  tremendous  as  compared  with  the 
static  charges  we  are  familiar  with  in  static  electricity,  and  let  us 
remember  that  the  ions  of  electrolytic  solutions,  since  they  follow 
the  laws  of  gases,  must  be  imagined  to  be  constantly  colliding  with 
their  immense  charges.  The  enormity  of  this  conception  is  only 
equalled  by  the  implied  violation  of  the  first  law  of  thermo- 
dynamics, namely,  by  considering  the  process  of  neutralization  of 
the  charges  as  one  by  which  energy  is  being  absorbed.  Evidently, 
an  atom  of  metallic  zinc  by  the  process  of  being  transformed  into 
an  ion  can  do  work.  In  the  modern  hypothesis  of  electrolysis 
one  should  expect  the  ion  by  virtue  of  its  charge  to  be  capable 
of  doing  work;  but  here,  on  the  contrary,  work  must  be  done  upon  it 
to  deprive  it  of  its  charge.  If  all  metals  were  constituted  like  silver 
and  copper,  which  actually  have  more  energy  as  ions  than  as  me- 
tallic atoms,  such  a  view  would  be  somewhat  more  excusable. 

This  brief  exposition  of  the  chief  inconsistencies  of  the  modem 
theory  will  sufiBce  to  show  that  any  hypothesis  which  can  explain 
the  known  experimental  data  of  electrochemistry  without  embody- 
ing such  incoherencies  as  I  have  commented  upon  will  be  an  im- 
provement. The  basis  for  the  new  hypothesis  which  I  shall  pro- 
ceed to  explain  is  the  mass  law  which  in  the  thermodynamic  treat- 
ment of  chemical  reactions  has  played  so  important  a  part.  From 
the  standpoint  of  the  mass  law  chemical  equilibria  are  viewed  as 
dynamical  equilibria.  If,  for  instance,  we  find  that  at  a  certain  tem- 
perature and  pressure  HCl,  NH,  and  A'H,Cl  are  in  equilibrium  in 
such  a  manner  that  the  partial  pressure  of  NHiCl  is  three  times  as 
great  as  that  of  HCl  and  NH%  singly,  then  we  explain  this  equilib- 
rium by  saying  that  the  velocity  with  which  NH,  and  HCl  form 
NHiCl  is  three  times  as  great  as  the  velocity  with  which  A^HtCl 
dissociates  into  NH,  and  HCl.  We  imagine  these  two  opposite  reac- 
tions to  occur  continually,  so  that  under  the  conditions  characteriz- 
ing the  equilibrium  the  mixture  of  the  gases  never  varies  in  com- 
position. Now  it  can  be  shown  that  the  maximum  amount  of  work  we 


can  derive  from  such  an  action  as:  NH,  -\-HCl  =  NHiCl,  depends 
on  the  partial  pressures  with  which  the  three  different  gases  partici- 
pate in  the  equilibrium.  If  we  have  the  gases  in  unit  concentration, 
namely,  one    gramraolecule  per    litre,  this  maximum  work  will    be 

IV  =R  r  log,  p^p^ 

where  /",,  P-,,  A  are  the  partial  pressures  of  resp.  KH,Cl,  NH, 
and  HCl.  The  maximum  amount  of  work  is  not  dependent  on  the 
manner  in  which  we  obtain  it,  provided  the  manner  is  a  reversible 
one.  If  we  could  utilize  the  above  reaction  in  an  electrochemical 
system    the  F,.   M.  F.  derivable    must  be  proportional    to  the  value, 

^  ^  '''^'  p!p: 

and  if  one  electrochemical  equivalent  was  involved  in  the  action, 
the  value 

/>, 
R  T  log,     "„ 
PiP, 
would  if  expressed  in  units  of  electrical  energy  be  numerically  equal 
to  the  electromotive  force. 

The  fact  that  the  E.  M.  F.  is  simply  proportional  to  the  logarithm 
of  the  dissociation  constant  is  of  great  importance  and  will  lead  to 
interesting  results  if  applied  to  electrolytic  solutions.  We  know 
from  an  overwhelming  number  of  experimental  data  that  dissolved 
substances  behave  exactly  like  gases.  We  are,  therefore,  perfectly 
justified  in  treating  the  solvent  as  a  medium  like  a  vacuum  or  ether. 
It  differs  in  so  far  as  the  dissolved  substances  undergo  dissociation 
into  ions.  These  ions  I  do  not  consider  as  being  charged.  For  sim- 
plicity I  will,  in  the  following  explanations,  only  consider  dilute 
solutions  in  which  the  salts  are  perfectly  dissociated  into  ions.  Ac- 
cording to  m3'  hypothesis,  then,  a  hydrochloric  acid  solution  con- 
sists of  uncharged  chlorine  ions,  chlorine  atoms,  uncharged  hj-drogen 
ions  and  hydrogen  molecules.  The  presence  of  uucombined  hydro- 
gen and  chlorine  atoms  we  are  forced  to  admit.  For,  if  we  accept 
the  identity  of  gases  and  dissolved  substances,  we  can  arrange  to 
let  the  reaction  occur  in  water,  and  if  then  there  were  no  dissociation 
the  energy  of  such  a  chemical  action  would  assume  an  infinite 
value,  for,  in  the  term 

R  T  log,  ' — ^^ 
p%* 
p3*  would  be  equal  to  zero.  We  will  now  consider  a  reaction  in 
which  a  metal  takes  part,  say  the  reaction  2 A'  +  CU  =  2KCI.  We 
know  that  a  metal  has  its  own  vapor  tension.  That  is  to  say,  everj' 
metal  emits  vapor  with  a  force  which  is  a  function  of  temperature.  It 
is,  therefore,  legitimate  to  consider  a  reaction  between  potassium  and 
chlorine,  as  occurring  between  potassium  vapor  and  chlorine  gas. 
If  we  allow  this  reaction  to  occur  in  the  solvent  we  can  es];ress  it 
thus:  2A'a  +  Clm  =  2A'i  +  2(7/,,  where  the  indices  a,  ^«,  z,  mean , 
atomic,  molecular,  ionic.  The  energj'  derivable  from  such  a 
reaction  is  again  a  definite  amount  if  we  succeed  in  ha\-ing  it  take 
place  in  a  reversible  manner,  and  we  know  that  metallic  potassium 
vapor  must  be  present.  Now  it  is  experimentally  established  that 
the  E.  M.  F.  which  can  be  obtained  fiom  the  combination  o 
a  metal,  say  zinc  with  chlorine,  is  an  additive  quality.  This  means 
that  the  energy  which  is  due  to  the  zinc  is  independent  of  the 
element  or  radical  with  which  it  is  combined,  and  we  conclude  that 
in  the  formula  E  ^  R   T  log.   A' 

there  is  contained  some  value 

Ezn  =  R  T  log— 

V 

Va 

where  Ezn  means   the  E  M.F.  due  to  the  zinc    and  —  the    ratio 

of  the  velocity  with  which  the  atomic,  zinc  passes  into  the  ionic 
condition  to  the  velocity  with  which  the  ionic  zinc  passes  into  the 
atomic  condition;  similarly  with  the  chlorine.  As,  however,  we  are 
dealing  with  equivalent  quantities,  the  number  of  zinc  ions  present 
is  equivalent  to  the  number  of  chlorine  ions  which  are  in  combina- 
tion; and  it  follows  that  a  mean  equilibrium  must  obtain  as  a  result- 
ant of  the  two  equilibria  between  the  chlorine  ions  and  molecules, 
on  the  one  hand,  and  zinc  ions  and  zinc  atoms  on  the  other.  W'e 
can  calculate  this  equilibrium  in  the  following  manner:  Ezn,  the 
potential  difference  between  zinc  and  a  solution  of  zinc  salt  of  defin- 
ite concentration  can  be  measured;  we  can  likewise  find  the  value 
Eel.  Consequently,  the  total  E.  M.  F.  is 
E  =  Ezn  +  £a 
R7  /,  p 

E     =-Y  log.  f^i^ 

RT  .        /,» 


and  Eel  = 


logt 
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where/  is  the  sublimation  pressure  of  ziuc  in  water,  /■  the  partial 
pressure  of  zinc  ions,  pi  of  the  zinc  atoms,  p\  of  chlorine  ions  and 
p\  of  the  chlorine  molecules: 

Then   E=  R  T  log,  ^^  p\„!i 

Then  if  x  is  the  fraction  of  the  uncouibined  zinc  atoms  of  a  dilute 
solution  whose  total  osmotic  pressure  is  P,    we  have 


E= 


RT 


logt 


P\  (1  —  x)*  p 


0.0819 r  (3   —  ar)  x-" 
X  can  be  found  from  this  equation  Up  is  known. 

It  should  be  noticed  that  according  to  my  views  the  potential 
difference  between  a  metal  and  ts  solution  (for  instance,  in  a 
Daniell  cell)  is  directly  due  to  the  relation  of  the  partial 
pressure  of  the  metallic  vapor  'with  which  it  participates 
in  the  equilibrium  and  the  sublimation  pressure  of  the 
immersed  metal.  According  to  the  modern  hypothesis,  bow- 
ever,  this  E.  M.  F.  is  due  to  the  so-called  solution  ten- 
sion of  the  metal,  which  is  defined  as  the  pressure  with  which 
the  metal  tends  to  pass  into  the  condition  of  an  ion  when 
placed  into  the  solution  of  one  of  its  salts.  According  to  my  opinion 
the  E.  M.  F.  of  a  concentration  chain  should  be  explained  pri- 
marily by  the  fact  that  the  same  sublimation  pressures  of  the  two 
immersed  metal  pieces  is  opposed  by  two  unequal  partial  pressures  of 
the  atomic  vapor  which  result  from  the  difference  of  concentration. 
Since  in  the  expression  for  the  E.  M.  F.  derivable  from  such 
chain,  the  ratio  of  the  pressures  of  ions  occurs,  and  not  their  abso- 
lute values;  and  since  in  some  cases  the  dynamical  equilibrium  does 
not  change  with  concentration,  no  great  discrepancies  between  ex- 
perimental results  and  the  modern  hypothesis  were  discovered.  It 
is  clear  that  a  substitution  of  the  ratio  of  osmotic  pressures  for  the 
partial  pressures  of  the  uncombined  constituents  is  justifiable  in 
these  cases.  In  other  cases  such  substitution  will  undoubtedly  lead 
to  wrong  results.  With  some  metals  like  copper,  mercury  and  sil- 
ver, the  partial  pressure  ot  the  metallic  vapor,  if  considered  inde- 
pendent of  the  nou-metallic  element  or  radical,  would  be  greater 
than  the  sublimation  pressure.  The  equilibrium  of  a  metal  and  its 
solution  we  understand  then  to  be  such  that  the  sublimation  pres- 
sure of  the  metal  is  equal  to  the  partial  pressure  with  which  it  par- 
ticipates in  its  equilibrium  with  the  ions. 

The  modern  view  of  electrolysis  as  represented  by  Nerust's  theory 
of  a  solution  tension,  while  it  can  make  certain  phenomena  plausi- 
ble yet  leads  to  conclusions  which  it  is  difficult  to  accept.  For 
instance,  Ostwald,  by  considering  a  Daniell  cell  whose  sulphate 
solutions  at  the  two  electrodes  have  the  same  osmotic  pressure, 
calculates  that  the  solution  tension  of  zinc  is  10^^''  times  as  great 
as  that  of  copper.  Now,  according  to  my  theory  a  dilute  copper 
sulphate  solution  of  the  same  osmotic  pressure  as  a  zinc  solution 
has  not  the  same  partial  pressures  of  the  metallic  vapors;  from  which 
it  follows  that  we  need  not  assume  such  an  enormous  difference 
between  the  sublimation  pressures  of  copper  and  zinc.  We  can  draw 
the  conclusion  that  the  E.  M.  F.  of  a  metal  considered  as  an  ad- 
ditive quality  is  a  function  of  its  vapor  pressure.  And  there  is  an 
important  relation  between  the  change  of  vapor  tension  with  tem- 
perature,.  the  heat  of  formation  and  the  temperature-coefficient, 
which  can  be  experimentally  established. 

It  devolves  upon  us  now  to  describe  the  mechanism  of  electrolytic 
action.  The  atomic  respectively  molecular  dissociation  gases  of  a 
solution  are,  according  to  my  view,  primarily  concerned  in  the 
transformation  of  electrical  into  chemical  energy.  Equivalent  quan- 
tities at  the  cathode  and  anode  require  equal  electrical  quantities 
for  transformation.  The  action  of  the  current  is  such  that,  for  in- 
stance, at  the  cathode  the  dissociated  vapor  is  retained  and  pre- 
vented from  its  play  of  continuous  vaporization  and  condensation ; 
the  vapor  is  thus  condensed;  a  similar  process  occurs  at  the  anode. 
A  beautiful  demonstration  of  this  action  of  a  current  or,  better, 
charge,  is  afforded  bj-  the  phenomena  of  electro  capillarity.  Plac- 
ing a  drop  of  mercury  into  a  dilute  sulphuric  acid  solution  and  con- 
necting it  with  the  negative  terminal  of  an  electric  source  of  energy, 
we  shall  perceive  a  peculiar  motion  of  this  drop  as  soon  as  the  posi- 
tive pole  in  the  form  of  a  wire  is  approached.  This  motion,  as  will 
at  onre  be  evident,  shows  that  the  surface  tension  of  the  drop  has 
been  increased;  the  surface  showing  a  tendency  to  contract.  The 
only  conclusion  we  must  draw  is  that  the  vapor  pressure  has  simul- 
taneously been  reduced;  that  means  the  negative  charge  condensed, 
i.  e.,  retains  the  atoms  and  thus  performs  work. 

The  capillary  electrometer,  though  a  different  theory  has  been 
given  of  it  by  Helmholtzand  Lippmann,is  based  on  the  phenomenon 
just    described.     Helmholtz   ad%anced    his  theory  of  electric  double 


layers  to  explain  similai  phenomena  and  utilized  the  modem  tbeoiy 
of  charged  ions.  That  negative  electricity  has  this  power  is  in  ac- 
cordance with  my  hypothesis,  because  metals  are  precipitated,  i.  e., 
condensed, at  the  negative  electrode.  Peturningto  the  mechanism  of 
electrolytic  action  we  will  examine  how  the  removal  of  the  liberated 
metallic  and  non-metallic  elements  will  affect  the  equilibrium  of  the 
solution.  To  simplifj-  the  process  we  will  add  fresh  salt  in  degree 
as  the  current  removes  it.  Evidently  the  vapor  removed  at  the  cath- 
ode will  disturb  the  dynamical  equilibrium  near  the  electrode;  ions 
will  pass  into  the  form  of  atoms  and  the  result  will  be  that,  in  ac- 
cordance with  the  laws  of  gases,  diffusion  will  take  place  to  equalize 
the  pressure  of  the  gases  throughout  the  solution.  Since  now  the 
dilTerent  ions  follow  with  different  velocities,  concentration  differ- 
ences will  result.  We  see,  then,  that  the  same  phenomena  which 
have  been  explained  by  the  modern  theory  as  being  due  to  static  at- 
tractions can  be  more  simply  explained  by  the  ordinary  laws  of  dif- 
fusion of  gases.  That  the  velocity  of  diffusion  is  different  in  a  medium 
like  water  from  what  it  is  in  the  ether  of  a  vacuum  is  to  be  expected. 

We  will  now  inquire  how  the  chief  methods  of  producing  elec- 
trolytic E.  M.  F.  have  to  be  interpreted  on  the  basis  of  my 
hypothesis.  The  origin  of  the  E.  M.  F.  of  concentration  chains 
has  already  been  discussed.  A  little  reflection  will  prove  that  such 
electromotive  forces  as  arise  from  the  contact  of  two  differently 
concentrated  solutions  of  the  same  electrolyte  can  be  similarly  ex- 
plained. 

The  reasoning  is  quite  analogous  to  that  which  is  followed  by  Ost- 
wald in  his  large  work  on  "Chemical  Energy,"  where  he  deduces 
the  mathematical  formula  for  such  chains.  The  difference  is  that 
I  deal  with  the  partial  pressures  of  the  metallic  vapor  and  the  molec- 
ular non-metallic  constituents  of  a  solution,  where  Ostwald  and  Nernst 
consider  the  osmotic  pressures.  Now  there  would  be  no  difference 
whatever  between  calculated  and  observed  values  if  it  were  not  for  the 
fact  that  by  the  difference  of  concentration  the  equilibrium  constant 
is  often  changed,  due  to  the  splitting  of  molecular  elements  into 
ions.  With  K  CI,  for  instance,  according  to  my  theory,  the  molec- 
ular chlorine  is  in  equilibrium  with  ionic  chlorine,  which  latter  is 
univalent.  Equivalent  quantities  of  chlorine  ions  and  chlorine 
atoms  will  therefore  exert  different  pressures,  and,  consequently, 
the  equilibrium  changes  by  pressure,  in  such  a  way  that  with  a 
more  concentrated  solution  the  partial  pressure  of  the  uncombined 
elements  is  proportionally  smaller  than  in  a  more  dilute  one.  Hence 
in  the  formula: 

A 

there  should  be  a  proportionally  smaller  value  for  /i.  Conse- 
quently the  experimental  results  should  be  smaller  than  those  calcu- 
lated by  the  modern  theory  of  electrolysis.  This  is  actually  the  case. 
For  Nernst,  without  being  able  to  account  for  the  discrepancy, 
found  the  observed  values  to  be  about  12  to  IS  per  cent.,  some  20  per 
cent,  larger  than  those  calculated  from  the  osmotic  pressures.  For 
certain  concentration  chains  similar  considerations  are  in  place.  That 
with  copper  sulphate  solutions  the  experimental  results  should  agree 
with  theoretical  values  is  natural.  It  is  interesting  that  Nernst  when 
he  found  the  experimental  investigation  of  concentration  chains — 
binary  chlorides  were  chosen  as  electrolytes — to  yield  too  small  E. 
M.  F. ,  corrected  his  values  from  conductivity  measurements  and 
found  that  after  performing  this  correction  they  agreed  with  his 
theory.  At  first  blush  such  a  fact  seems  to  be  a  strong  confirmation 
of  the  modern  hypothesis.  But  we  must  remember  that  according 
to  my  own  hypothesis  with  a  potassium  chloride  solution  the  dilu- 
tion produces  a  larger  proportion  of  potassium  atoms,  while  the  num- 
ber of  ions  decreases.  With  an  increase  of  the  uncombined  ele- 
ments, however,  the  supply  at  the  cathode  and  anode  is  proportion- 
ally increased,  and  as  the  conductivity  depends  on  the  rapidity  witi 
which  the  uncombined  potassium  atoms  and  chlorine  molecules  are 
supplied,  it  follows  that  although  the  number  of  ions  decreases  by 
dilution,  yet  the  molecular  conductivity,  or,  what  is  equivalent  to 
conductivity,  increases.  Of  course  the  absolute  conductivity  of  a 
solution  generally  decreases  by  dilution. 

It  is  peculiar  that  the  two  theories  should  in  this  case  lead  to  the 
same  results  in  spite  of  the  fact  that  according  to  one  of  them  the 
number  of  ions  increases  by  dilution,  and  in  the  other  it  decreases. 
I  am  reasonably  sure  that  the  discrepancy  between  many  conduct- 
ivity measurements  and  the  lowering  of  the  freezing  point  of  dilute 
solutions — a  problem  which  at  present  is  the  point  of  contention 
among  many  physicists — can  be  successfully  removed  by  the  appli- 
cation of  the  views  set  forth  in  this  paper.  All  the  brilliant  con- 
ductivity measurements  of  Kohlransch  should  be  interpreted    in  the 
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ligbt  of  my  hypothesis.  Otbemise  tbey  would  be  diSicult  to  explain. 
In  conclusiou  1  wish  to  say  that  I  have  inteutioiially  chosen  simple 
illustrations  for  the  explanation  of  my  hypothesis,  reserving  for  the 
future  the  iiivesligatiou  of  cases  which  are  complicated  by  such 
conditions  as  great  concentration,  the  participation  of  the  medium 
in  the  electrolytic  equilibrium,  etc. 


Electrical  Power  Transmission. — XI. 


BY   LOUIS  BELL,    I'H.  D. 

Aside  from  the  distribution  of  power  for  railway  purposes,  by  far 
the  most  interesting  method  of  power  transmission  by  continuous 
currents  is  that  in  which  a  special  combination  of  two  series  ma- 
chines is  employed,  giving  a  self-regulaling  system  comprising  a 
motor  unit  and  a  generator  unit.  This  plan  has  been  widely  and 
successfull}-  used  abroad,  but  has  not  been  employed  in  American 
engineering  practice  except  in  an  experimental  and  tentative  way, 
owing  largely  to  the  difficulties  that  have  been  encountered  in  the 
production  of  large  direct-current  generators  for  high  voltage. 

While  it  is  not  a  very  difficult  matter  to  produce  a  machine  giving 
five  or  six  thousand  volls  with  a  relatively  small  current,  such  as 
is  used  in  arc  lighting,  the  troubles  at  the  commutator  have  proved 
decidedly  forbidding  when  any  attempt  was  made  to  use  currents 
large  enough  to  obtain  units  of  any  considerable  size.  The  whole 
subject  of  power  transmission  has  been  but  receull}'  taken  up  seriously 
in  this  country,  all  the  energy  of  the  electrical  art  being  concen- 
trated in  lighting  and  railway  work,  and  so  far  as  the  development 
has  taken  place  now,  it  has  been  almost  wholly  in  the  line  ol  alter- 
nating current  work.  It  is  quite  obvious  that  the  system  of  powrr 
transmission  such  as  has  been  described  possesses  very  great  con- 
venience where  single  units  are  to  be  operated  over  relatively  long 
distances.  In  the  first  place,  the  inductive  difficulties  familiar  with 
alternating  currents  are  avoided.  In  the  second  place  the  motors  are 
self  starting  under  load,  a  condition  that  has  not  been  true  of  alter- 
nating machinery  until  the  introduction  of  the  polyphase  system. 
Through  the  energy  of  several  foreign  engineers,  notably  Mr.  C.  E. 
Li.  Brown,  a  good  deal  was  done  in  power  transmission  by  this 
method  long  before  alternating  current  apparatus  had  been  suitabl}' 
developed.  The  same  difficulties  were  encountered  abroad  as  here. 
It  proved  to  be  very  difficult  to  build  machines  of  sufficient  voltage 
and  any  considerable  output.  In  this  connection  it  is  noteworthy 
that  nearly  all  the  plants  of  this  character  on  the  continent  have 
been  installed .  at  relatively  low  voltages,  most  of  them  less  than 
1,000,  corresponding  in  general  character  to  the  American  plants 
over  similar  distances  worked  at  constant  potential.  In  the  very 
few  instances  where  long  distances  have  been  effected,  the  usual 
method  has  been  to  employ  generators  and  motors  permanently  con- 
nected together  in  series,  on  account  of  the  impracticability  of  get- 
ting sufficient  power  in  one  unit  at  a  very  high  voltage.  This  pro- 
ceeding complicates  the  system  somewhat.  In  addition,  the  generators 
and  motors  have  to  be  especially  designed  for  each  other  in  order  to 
secure  regulation,  which,  of  itself,  is  a  considerable  disadvantage. 
This  last  difficulty  may  be  in  part  avoided  by  the  use  of  a  shunt 
around  the  field  coils  of  the  generator,  thereby  changing  its  regula- 
tion under  variations  of  current.  A  similar  device  is  widely  used  in 
this  countr}'  in  connection  with  compound  wound  generators,  where 
a  shunt  applied  across  the  terminals  of  the  series  coils  is  used  to 
regulate  the  compounding.  In  either  case,  the  obvious  result  of 
such  a  shunt  is  to  diminish  the  change  in  the  field  produced  by  a 
given  increase  in  current.  In  this  way  the  necessity  for  special 
machines  can  be  partially  obviated.  The  plants  installed  on  this 
peculiar  series  plan  have  been  uniformly  successful,  and  permit  of 
the  convenient  transmission  of  moderate  amounts  of  power  over 
considerable  distances.  Such  plants  have  even  been  employed  in 
connection  with  motor-generators  to  supply  a  general  distribution 
system,  though  evidently  at  a  high  cost  for  apparatus. 

In  order  to  distribute  low  tension  currents  from  such  a  transmis- 
sion system,  it  is  necessary  to  employ  either  a  motor,  coupled  to  a 
dynamo,  or  a  composite  machine  with  a  double  winding,  combining 
both  functions  already  described.  Either  alternative  involves  the 
loss  of  energy  substantially  equivalent  to  that  in  two  d3namo  eleclric 
machines  of  the  capacities  concerned.  These  losses  are  necessarily 
much  more  serious  than  those  in  an  alternating  current  transformer. 
They  are  likely  to  amount  to  from  15  to  20  per  cent.,  so  that  quite 
aside  from  the  efficiency  of  the  generating  dynamo  and  of  the  line, 
the  price  paid  for  the  privilege  of  obtaining  a  low  tension  current 
amounts  to  nearly  a  fifth  of  the  total  energy  transmitted.  It  is  not 
only  enormously  greater  than  the  loss  in  a  transformer,  but  at    least 


double  that  involved  in  obtaining  a  low  tension  direct  current  from 
an  alternating  current. 

For  the  delivery  of  power  alone,  where  meters  in  series  coupled 
to  appropriate  generators  can  be  used,  the  method  is  well  fitted  for 
use  under  certain  circumstances,  and  is  closely  approximate  in 
efficiency  to  that  which  would  be  obtained  by  an  alternating  cur- 
rent transmission  over  the  same  distance.  It  is  interesting  to  know 
that  the  longest  line  over  which  electrical  power  to  any  consider- 
able amount  is  transmitted  is  operated  on  this  series  direct  current 
system.  Several  longer  alternating  transmissions  are  under  con- 
struction, but  at  the  date  of  writing  the  record  is  held  by  the  direct 
current. 

The  plant  in  question  is  that  which  is  used  in  operating  the  Biber- 
est  Paper  Mills,  near  Soluere,  Switzerland.  The  power  is  derived 
from  the  River  Suze,  near  Bieune,  and  the  distance  of  transmission 
is  a  little  less  than  twenty  miles.  At  the  generating  station  the 
available  head  of  water  is  about  forty-five  feet,  and  the  quantity  is 
sufficient  to  generate  about  400  hp.  The  power  station  contains  a 
400-hp  turbine  running  at  120  revs,  per  minute,  of  which  the 
vertical  shaft  is  connected  by  means  of  beveled  gear  to  two  130-kw 
dynamos.  They  are  six  pole  machines,  Gramme  wound,  and  give 
at  275  revs,  per  minute  about  40  amperes  at  3,300  volts.  The  two 
machines  are  connected  in  series  giving  a  working  potential  of 
6,600  volts  on  the  line.  It  should  be  noted  that  great  care  is  taken 
in  insulating  them,  the  bed  plates  being  carried  on  porcelain  insu- 
lators. Carbon  brushes  are  employed.  The  line  is  a  bare  copper 
wire,  7  millimetres  in  diameter,  about  No.  1  B.  &  S.  gauge.  The 
line  runs  through  a  mountainous  country,  and  is  liberally  provided 
with  lightning  arresters  at  various  points.  The  two  motors  at  the 
mills  are  duplicates  of  the  generators,  the  only  modifications  being 
such  as  to  insure  their  self  regulation.  They  run  at  200  revs,  per 
minute  on  6,000  volLs  delivered,  and  give  about  155  hp  each.  The 
commercial  efficiency  of  this  interesting  system  is  somewhat  in 
excess  of  75  per  cent,  at  full  load.     Fig.  26  shows  one  of  the  motors 


Fig.  26. — Motor  at  Biberest. 
on  its  foundation.     This  plant  is  the   best  example  of    long  distance 
transmission    by  series  wound    generators    and    motors   extant,  and 
probably  exhibits  the  system  at  its  best. 

In  this  country  the  above  system  has  not  been  used  in  anything 
more  than  an  experimental  waj',  owing  principally  to  two  reasons; 
first,  that  for  moderate  distances,  involving  not  more  than  1,000  to 
1,500  volts,  shunt  wound  generators  and  motors  work  on  either 
the  two  wire  or  three  wire  systems,  and  afford  better  opportuuity 
for  distribution,  inasmuch  as  their  use  is  not  limited  to  single 
mechanical  units;  second,  no  serious  demand  for  long  distance  trans- 
mission arose  in  America  prior  to  the  development  of  the  alterna- 
ting system  to  the  point  where  alternating  motors  became  thoroughly 
practicable.  It  has  been  characteristic  of  American  electrical 
engineering  that  it  has  occupied  itself  with  one  thing  at  a  time. 
The  development  of  the  electric  light  was  followed  by  a  concentra- 
tion of  energy  on  the  electric  railroad,  and  this  has  onlj'  recently 
been  succeeded  by  extensive  power  transmission  enterprises,  often 
in  themselves  involving  railway  work.  Such  a  mental  habit,  if  one 
may  so  call  it,  is  not  conducive  to  an  even  development,  but  prob- 
ably accomplishes  qnite  as  much  as  a  more  symmetrical  advance. 

Shunt  or  compound  wound  generators  used  in  connection  with 
shunt  wound  motors  have  found  very  extensive  use  in  this  countrj- 
over  moderate  distances.  The  very  obvious  advantage  of  such  a  sys- 
tem  is  that   it    permits  the   ready  distribution  of  power  as  well   as 
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its  easv  transmission.  If  it  becomes  necessary  to  trensniit  power 
from  one  point  to  anotlier,  the  chances  are  much  more  even  that 
it  the  distributing  eml  of  the  line  it  will  be  desirable  tt)  utilize  the 
power  in  a  number  of  units  of  vSrying  siie.  Such  an  arrangement 
bars  out  transmission  from  series  dynamos  as  a  practical  method  on 
account  of  the  difticnlties  of  regulation,  wliereas  with  shunt  wound 
apparatus  the  problem  is  easy.  It  often  happens,  as  previously  men- 
tioned, that  at  the  receiving  end  both  series  and  shunt  niot<^rs  are 
used,  the  former  for  hoisting  and  similar  work,  the  latter  for  opera- 
tion at  constant  speed. 

The  enormous  development  of  the  electric  railway  has  encouraged 
the  establishment  of  such  plants,  and  their  number  is  very  consider- 
able, scattered  over  all  parts  of  the  Union,  not  a  few  of  them  being 
in  the  mining  regions  of  the  Rocky  Mountains  and  the  Pacific 
Coast,  as  well  as  in  various  isolated  plants  through  the  rest  of  the 
country.  In  most  of  them,  the  distances  being  moderate,  an  initial 
voltage  of  from  500  to  600  has  been  employed;  more  rarely,  voltages 
ranging  from  1,000  to  1,800.  Such  plants  have  been  uniformly  suc- 
cessful and  have  done  sterling  service  for  some  years  past.  The 
efficiency  of  this  method  of  transmission  is  about  the  same  as  that 
of  the  series  method,  just  described,  but  with  the  advantage  that 
the  shunt  motor  supplied  at  constant  potential  can  advantageouslj- 
be  distributed  wherever  the  work  is  to  be  done,  while  with  series 
units  any  distribution  of  power  has  to  be  accomplished  by  means  of 
shafting  and  belling  or  its  equivalent.  The  net  efficiency  from 
generator  to  driven  machine  is  therefore  likely  to  be  rather  better 
with  the  transmission  at  constant  potential.  The  generators  and 
motors  are  of  nearly  the  same  efficiency;  the  line  at  ordinary  dis- 
tances is  customarily  worked  at  about  the  same  pressure  in  both 
methods,  but  distribution  by  shafting  is  far  less  efficient  than  dis- 
tribution of  electric  power  by  wire.  The  loss  from  the  centre  of 
distribution  to  individual  motors  will  very  seldom  exceed  5  per 
ceut. ,  while  the  loss  in  equivalent  shafting  will  seldom  be  less  than 
10  per  cent.,  and  more  often  15  or  more;  in  fact,  it  generally  turns 
out  upon  investigation  that  so  far  as  efficiency  is  concerned  there  is 
a  noticeable  saving  in  transmitting  power  electrically,  even  within 
the  limits  of  a  mill  or  large  factorj-,  over  the  result  which  can  be 
obtained  by  the  use  of  transmission  by  shafts  and  belts.  In  a  large 
building  where  the  power  is  to  be  widely  distributed,  it  seldom  hap- 
pens that  the  loss  in  the  shafting  is  less  than  25  per  cent.  Anything 
in  excess  of  this  figure  represents  remarkably  good  practice.  With 
motors,  80  per  cent,  efficiency,  if  the  units  are  of  tolerable  size,  can 
be  reached  without  much  difficulty,  and  there  are  comparatively 
few  cases  where  the  efficiency  would  fall  as  low  as  75.  In  such  a 
distribution  plant,  recently  installed  in  a  Belgium  gun  factory,  em- 
ploying a  single  300-hp  dynamo,  driving  thirteen  motors,  carrying 
from  16  to  37  hp  in  various  parts  of  the  building,  the  guaranteed 
efficiency  was  76.6  per  cent.  As  the  efficiency  of  the  dynamo  was 
reckoned  at  but  90  per  cent. ,  the  total  efficiency  would  in  practice 
be  raised  without  difficulty  to  78  or  79  per  cent,  at  full  load. 

As  regards  efficiency  in  general,  aside  from  the  disadvantages 
previously  mentioned  in  changing  the  voltage  of  direct  current  cir- 
cuits, the  efficiency  of  transmission  by  such  currents  is  in  itself  as 
high  as  has  ever  been  reached  by  other  means.  There  is  no  material 
difference  between  the  efficiency  of  direct  and  alternating  current 
generators,  nor  between  the  efficiency'  of  direct  current  motors  and 
the  polyphase  motors,  at  least,  of  alternating  motors.  In  these  par- 
ticulars, the  direct  current  is  able  to  hold  its  own  against  all 
comers. 

As  regards  transmission  of  power  over  considerable  distances,  a 
case  has  already  been  mentioned  in  which  the  result  is  as  good  as 
can  reasonably  be  expected.  Direct  current,  however,  continually 
runs  into  the  limitation  of  available  voltage  as  soon  as  distribution 
is  to  be  attempted.  Where  single  motor  units  are  to  be  used,  con- 
sisting of  either  single  machines  or  groups  operated  as  a  irait,  the 
efficiency  of  the  system  is  likely  to  be  as  hign  as  that  obtained  from 
units  of  similar  magnitude  on  alternating  current  systems.  The  only 
disadvantage  of  the  direct  current  in  point  of  efficiency  in  this  par- 
ticular case  is  that  if  the  amount  of  power  to  be  transmitted  be  large, 
it  is  almost  necessary  to  use  generators  and  motors  coupled  in  series, 
while  if  alternating  currents  were  used,  one  would  have  the  advan- 
tage of  employing  a  single  machine  of  equivalent  capacity.  Aside 
from  efficiency,  the  principal  disadvantage  in  direct  current 
machinery  is  the  commutator,  which  at  high  voltages  is  sooner  or 
later  the  source  of  considerable  trouble.  Careful  mechanical  and 
electrical  construction  may  materially  reduce  this  difficulty,  but  it  al- 
ways remains  to  be  faced, and  is  liable  at  anytime  to  become  trouble- 
some. fTo  be  continued. ) 
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Chapter  H—Magnel  Cores. 
i  a  I  Material. 

The  field  cores  should  preferably  be  of  wrought  iron,  or  of 
lOst  steel,  in  order  to  economize  in  magnet  wire,  for  the  use  of 
cast  iron,  on  account  of  its  low  permeability,  would  require  cores 
of  at  least  l-j,  /.  e.,  almost  twice  the  cross-section, and  therefore  a 
much  greater  length  of  wire  to  obtain  the  necessary  magnetizing 
force.  With  the  smaller  wrought-iron  cores  the  leakage  would 
also  be  less. 

In  spite  of  this  decided  advantage  of  wrought-iron  cores  cast- 
iron  field  magnets  are  very  common,  since  the  temptation  to  use 
castings  instead  of  forgings  is  very  great.  Where  weight  and 
bulk  are  of  no  consequence,  a  cast-iron  field  magnet  may  prove 
nearly  as  economical  as  one  of  wrought  iron  costing  con- 
siderably more,  but  the  former  requires  from  >t  to  li  times  more 
wire  to  encircle  it  than  a  wrought-iron  one  of  similar  magnetic 
density,  in  case  of  circular  cross-section,  and  it  is  evident  that 
this,  by  introducing  additional  electrical  resistance,  will  prove  a 
constant  source  of  unnecessary  running  expense. 

As  to  the  use  of  steel  in  dynamos,  H.  F.  Parshall,  in  a  paper 
delivered  before  the  Franklin  Institute',  states  that  magnet- 
frames  made  of  cast  steel  are  25  per  cent,  cheaper  than  those 
of  cast  iron,  but  possess  the  disadvantage  of  being  not  as 
uniform  in  magnetic  qualities  as  cast  iron.  He  further  asserts 
that  good  cast  steel  should  not  have  greater  percen-tages  of 
impurities  than  .25  per  cent,  of  carbon,  .6  per  cent,  of  man- 
ganese, .2  per  cent,  of  silicon,  .08  per  cent,  of  phosphorus,  and 
.05  per  cent,  of  sulphur.  The  effect  of  carbon  is  to  lessen  the 
magnetic  continuity  and  to  greatly  reduce  the  permeability: 
carbon,  therefore,  is  the  most  objectionable  impurity,  and  if 
possible,  should  be  restricted  to  smaller  amounts  than  the 
maximum  above  quoted.  Manganese,  in  quantities  larger  than 
stated,  seriously  reduces  the  magnetic  susceptibility  of  the 
steel,  a  12  per  cent,  mixture  having  scarcely  greater  suscepti- 
bility than  air.  Silicon  is  objectionable  through  facilitating 
the  formation  of  blow  holes,  and  from  its  hardening  effect. 

E.  Schulz',  in  comparing  two  dynamos  differing  only  in  the 
material  of  the  field  frame  and  in  the  magnet-winding,  finds 
that  the  weight  of  a  cast-stee!  magnet-frame  is  about  one-half 
of  that  of  cast  iron,  and  that  the  weight  of  the  copper  for  the 
magnets,  on  account  of  the  smaller  cross-section  and  the  greater 
permeability  of  the  cast  steel,  is  reduced  to  somewhat  less  than 
one-half.  The  price  of  the  frame  will  accordingly  be  about 
I'/i  times  that  of  the  cast-iron  one,  but,  on  account  of  the  reduc- 
tion of  the  copper-weight,  the  cost  of  the  whole  machine  will  be 
less  for  a  cast-steel  than  for  a  cast-iron  frame,  the  total  weight 
being  less  than  one-half  in  the  former  case. 

According  to  Prof.  Ewing',  the  permeability  of  good  cast 
steel  at  low  magnetic  forces  is  less  than  that  of  wrought  iron, 
but  the  reverse  is  the  case  with  high  forces.  In  a  specially  good 
sample  tested  by  G.  Kapp  and  Prof.  Ewing,  a  magnetic  density 
of  18,000  lines  per  square  centimetre  (^  116,000  lines  per  square 
inch)  was  reached  with  but  little  more  than  one-half  the  mag- 
netizing force  as  is  necessary  for  the  same  induction  in  ordinary 
wrought  iron. 

{b)  Form  of  Cross-Section. 

The  best  form  of  cross-section  for  a  magnet-core  is  undoubtedly 
that  which  possesses  the  smallest  circumference  fcr  a  given  area, 
and  this  most  economical  section  is  the  circle.  It  is,  however, 
often  preferable  on  account  of  reducing  the  dimension  of  the 
machine  perpendicular  to  the  armature-shaft,  to  use  cores  of 
other  than  circular  section;  in  this  case  either  rectangular, 
elliptical,  or  oval  cores  are  employed,  or  several  round  cores 
are  placed  side  by  side  and  connected  in  parallel  to  each  other, 
magnetically.  The  latter  method,  however,  is  not  recommend- 
ablefor  the  reason  that  the  magnetizing  effects  of  the  neighbor- 
ing coils  partly  neutralize  each  other,  because  of  the  currents 
of  equal  polarity  flowing  in  opposite  lateral  directions  in  the 
parts  of  the  coils  facing  each  other,  as  indicated  by  arrows  in 
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Fig.  105.  There  is,  consequently,  a  double  loss  connected  with 
this  arrangement,  a  larger  expenditure  of  copper,  connected 
wit  higher  magnet-resistance,  and  decrease  of  the  magnetizing 
effects  by  mutual  influence  of  the  coils. 

Besides  the  forms  mentioned,  also  square  cores  and  hollow 
magnets  of  ring-section  are  frequently  used. 

An   idea  of   the  economy  of    the  form  of   cross-section   to   be 

(i  ■ 


Fig.  105. 

chosen  can  be  formed  by  means  of  the  following  Table  UII., 
which  gives  the  circumferences  for  unit  area  of  the  various 
forms  of  cross-sections  emploj'ed  in  modern  machines,  and  com- 
pares the  same  with  the  circumference  of  the  most  economical 
form,  the  circle.  In  the  case  of  reclatigular  and  elliptical  cores 
four  forms  each  are  considered,  the  lengths  being,  respectively, 
2,  3,  4  and  8  times  the  width  of  the  sections.  For  oval  cores 
three  sections  are  examined,  the  semicircular  end  portions 
being  attached  to  a  center  portion  formed  of  1.  2,  and  4  adjacent 
squares,  respectively.  Next  come  four  sections  consisting  of 
several  round  cores  in  parallel,  namely  2,  3,  4  and  8  separate 
circles.  Of  Ao//ow  cores,  finally,  five  cases  are  considered,  the 
internal  diameter  being,  respectively,  of  1,  2,  3,  4  and  8  times  the 
radial  thickness  of  the  cross-section. 

Hollow  Magnets  are  used  in  some  special  types,  such  as  shown 
in  Figs.  84,  94,  95,  96  and  100,  where  large  circumferences  of 
the  cores  are  required  but  not  the  total  area  enclosed  by  these 
circumferences,  and  where  the  armature  or  its  shaft  has  to  pass 
through  the  centre  of  the  magnet. 

As  to  the  use  of  hollow  magnets  in  place  of  solid  ones.  Prof. 
Grotrian*  states  that  with  weak  magnetizing  forces  only  the 
outer  layers  of  the  iron,  next  to  the  winding,  are  magnetized.  E. 
Schulz^;  however,  showed  bj'  practical  experiments  that  the 
magnetization  is  exactly  proportional  to  the  area  of  the  core-sec 
tion,  even  at  the  low  induction  due  to  the  remanent  magnetism; 
from  this  can  be  concluded  that  Prof .  Grotrian's  results  do  not 
apply  to  the  case  of  dj'namo-magnets  under  practical  conditions. 
A.  Foppl'  claims  that  the  theory  of  Prof.  Grotrian  is  correct,  z.  f., 
fhat  the  flux  gradually  penetrates  the  magnet  from  its  circum 
erence,  and  that  under  certain  circumstances,  it  may  not  reach 
the  center  of  the  core,  but  he  admits  that  this  theory  has  no 
practical  bearing  upon  such  magnets  as  are  now  used  in 
practical  dynamo-design. 
(c)  Ratio  of  Core-area  to  Cross-section  of  Armature. 

The  relation  between  the  cross-section  of  iron  in  the  magnet- 
cores  to  that  of  the  armature  core  is  a  very  important  one,  as 
on  its  proper  adjustment  depends  the  attainment  of  maximum 
output  per  pound  of  wire  with  minimum  of  iron. 

According  to  tests  made  at  the  Cornell  University,  under  the 
direction  of  Prof.  Dugald  C.  Jackson',  the  best  area  of  cross- 
section  of  the  magnet  cores  for  drum  machines  is  \y^  times  that 
of  least  cross-section  of  armature,  if  the  cores  are  of  good 
wrought  iron,  or  about  Zyi  times  the  minimum  armature  section 
if  cast  iron  cores  are  used. 

According  to  Table  XVII.,  Chapter  12,  the  maximum  core- 
density  in  ring-armatures  is  from  I'-j  to  1 73  times  that  of  drum 
armatures;  for  equal  amounts  of  active  wire,  therefore,  the 
former  require  IJ^  to  I73  times  as  great  a  magnetic  flux  as  the 
latter,  and  the  cross-sections  of  the  magnet-cross,  consequently, 
have  to  be  taken  correspondingly  greater  in  case  of  Ring- 
machines,  namely,  1;V  to  2]^  times  the  minimum  armature- 
section  in  case  of  wrought  iron  cores,  and  3  to  4  times  the 
armature-section  for  cast  iron  field  magnets. 

Prof.  S.  P.  Thompson,  in  his  Manual  on  Dynamo-Electric 
Machinery*,  gives  1.25  for  wronght  iron  and  2.3  for  cast  iron  as 
the  usual  ratio  in  drum-machines,  and  1.66  and  3,  respectively, 
in  ring-armature  dynamos. 

In  the  experiments  conducted  by  Prof.  Jackson,  ten  different 
armatures,  all  of  same  length  and  same  external  diameter,  but 

»  Electrotechn.  Zeitschr.  Vol.  XV..  o.  36  (Jan.  18.  1894.) 
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Electrical  World,  Vol.  XXIII..  p.  (.80  (May  19,  1894.) 
'  Transactions.  Am.    Inst,  of  El.  Eng.,  Vol.,  IV.  (May  IS,  1887);  El.   Engineer, 
Vol.  III.,  ■a.  221  (June  1887.) 
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of  different  bores  were  used  in  the  same  field,  thus  including  a 
range  of  from  .5  to  1.4  for  the  ratio  of  least  armature  section  to 
core  area.  The  curves  obtained  show  that  the  total  induction 
through  the  armature  increased  quite  rapidly  when  the  armature 

TABLE   LIII.— CIRCUMFERENCE    OF    VARIOUS   FORMS   OF 
CROSS-SECTIONS  OF  EQUAL  AREA. 
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was  increased  in  area  from  .5  of  that  of  the  magnets  to  about 
.75  of  the  core  area.  From  .75  to  .9  there  is  still  an  increase  of 
induction  with  increase  of  armature  section,  though  compara- 
tively small,  and  beyond  .9  the  increase  is  of  no  practical 
importance. 

(To  be  Continued.) 


The  National  Electric  Light  Association. 


In  addition  to  the  list  already  printed  in  our  columns  of  papers  to 
be  read  at  the  Cleveland  meeting  of  the  National  Electric  Light 
Association,  which  will  be  held  February  19,  20  and  21,  there  will 
be  one  by  Mr.  Nelson  W.  Perry,  entitled  "The  Storage  of  Energy 
Essential  to  Central  Stations;  How  It  May  Be  Accomplished  and  the 
Economies  Resulting.  "  Professor  Langley  of  the  Case  School  of 
Science,  and  Professor  Stine  of  Aimour  Institute,  Chicago,  will  take 
part  in  the  discussion.  The  topic,  "How  to  Light  Large  Cities," 
will  be  discussed  by  Frederic  Nicholls,  Chailes  R.  Huntley,  Frank 
H.  Clark,  J.  Frank  Morrison,  T.  Carpenter  Smith,  George  A.  Red- 
man, E.  F.  Peck,  and  others. 


Waddell-Entz  Battery  in  Germany. 

The  electric  street  lines  of  Westphalia,  with  the  first  storage  bat- 
tery equipment  in  Germany,  were  opened  on  Jan.  7  with  great 
success.  The  Accumulatoren  Fabrik  Muller  &  Einbach,  the  German 
manufacturers  of  the  Waddell-Eutz  battery,  have  received  a  con- 
tract for  the  installment  of  a  storage  battery  system  in  connection 
with  a  steam  road  in  Vienna,  the  storage  battery  cars  to  run  be- 
tween'the  times  of  steam  trains. 
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BY    EDWIN   J.    HOUSTON    AND   A.     K.     KKNNELLY. 

116.  There  is  only  one  method  in  practice  of  connecting  the 
separate  coils  of  a  Gramme-ring  bipolar  armature;  namely,  their  con- 
tinuous looping  around  the  ring  in  a  closed  coil,  as  shown  in  Fig.  97. 

Suppose  that  it  is  desired  to  utilize  the  generated  E.  M.  Fs.  for 
the  purpose  of  supplying  a  current  to  an  external  circuit;  it  is  then 
only  necessaiy  to  apply  suitable  brushes,  or  conductors,  at  B  and  B' , 


surface  to  the  commutator  bars,  so  as  to  increase  the  surface  of  con- 
tact diminishing  the  pressure  that  has  to  be  applied.  Fig.  101 
shows  t«o  forms  of  such  commutator.  The  separate  segments  are 
insulated  from  each  other  by  mica  strips.  In  order  to  provide  for 
the  connection  of  the  wires  from  the  armature  to  the  separate  com- 
mutator segments  or  bars  li,  metal  projections  or  lugs,  L,  attached 
to  the  bars,  are  provided.  The  bars  after  being  assembled  are  held 
rigidly  in  place  by  the  nut  A'. 

Various  forms  of  brushes  are  provided  to  maintain  contact  with 
the  commutator  bais.  One  form,  consisting  of  wires  and  strips  io 
alternate  layers,  is  shown  in  Fig.  102. 

In  the  armature  so  far  considered,  it  has  been  supposed  that  the 
condition  as  regards  distribution  of  flux  and  the  consequent  gen- 
eration of  K.  M.  V.  is  symmetrical.  It  is  possible,  however,  that  in 
the  construction  of  the  machine  this  symmetry  may  not  be  secured. 
For  example,  in  I'ig.  103,  the  pole  piece  S  is  represented  as  being 
considerably  further  from  the  armature  at  its  lower  than  at  its  upper 
edge,  thereby  increasing  the  reluctance  of  the  air  gap  at  the  lower 
edge,  and  producing  magnetic  dissymmetry,  as  represented  by  the 
flux  arrows.  It  will  be  found,  however,  on  examination,  that  de- 
spite this  magnetic  <lissymmetry,  the  average  K.  M.  F.  produced  in 
the  coils  will  remain  the  .same,  although  the  distribution  of  this 
13.  M.  F.  among  the  different  tunis  necessarily  varies.  Thus  if  $ 
being  as  before  the  total  flux  through  the  armature,  the  lower  half 
of    the  armature    may  take  a  certain  fraction    n^,  wherej  n  'is  less 


Fig.  99.— Gr-\mme-Kim.  M.xiiiM.i.AK  (Generator  with  Brushes 

COMMUTATING  ON  SUKFACE  OF  ARMATURE. 

so  as  to  rub  continually  against  the  external  surface  of  the  turns 
as  they  revolve,  making  the  brushes  sufficiently  wide  to  maintain 
continuous  contact.  Under  these  circumstances,  during  the  rotation 
of  the  armature,  a  steady  current  will  flow  through  the  circuit  main- 
tained externally  between  B  and  B' ,  B,  being  the  positive  pole  of  the 
machine  and  B',  the  negative  pole.  Reversing  the  direction  of  the 
armature  rotation  will,  of  course,  reverse  the  polarity  of  the  brushes, 
as  will  also  the  reversal  of  the  direction  of  the  magnetic  flux.  If, 
therefore,  it  be  required  to  change  the  polarity  of  the  brushes  with- 
out changing  the  direction  of  rotation,  it  is  only  necessary  to  reverse 
the  magnetic  flux  through  the  armature.  Fig.  99  shows  a  Gramme 
ring  sextipolar  generator  with  the  commutating  brushes  bearing 
directly  on    the  metallic    surface  of    the  turns  of    conductor  on    the 


Fig.  101.— Forms  of  Commutators. 

than  0. S,  while  the  upper  turn  takes  the  balance  (1 — »)#.  The  total 
change  in  flux  linkage  in  passing  from  the  position  7,  to  the  posi- 
tion 19,  will  be  «0 — (1 — «)#=<?,  as  before,  so  that  the  average 
E.  M.  F.  will  not  be  altered  by  the  dissymmetry.  It  might  be  sup- 
posed that  since  the  total  flux  passing  through  the  armature  remains 
the  same,  that  no  loss  exists  in  an  armature  whose  airgap  is  thus 
widened,  but  a  little  consideration  will  show  that  the  increased 
reluctance  in  the  magnetic  circuit  necessitates  a  greater  M.  M.  F. 
to  drive  the  same  amount  of  flux  through  the  circuit,  and  conse- 
quently, if  the  M.  M.  F.  in  the  magnetic  circuit  remains' the  same 
the  total  E.  M.  F.  of  the  armature  will  be  diminished.  In  addition 
to  magnetic  dissymmetry,  a  dissymmetry  of  winding  may  exist, 
such  as  shown  in  Fig.  104,  where  the  right  hand  half  of  the  arma. 
ture  is  seen    to  be  wound  with    six  coils  while    the  opposite  half    is 


Figs.  100 AND  103. — Commutation  ofCurrents  froma  Gramme- 
Ring  Armature  by  a  Commutator;  and  Diagram  Repre- 
senting Influence  of  Magnetic  Dissymmetry. 

surface  of  the  armature.  This  method,  however,  of  commuting 
the  current  from  a  Gramme  ring  armature  is  not  the  one  in  most 
frequent  use,  for  not  only  are  the  conductors  upon  the  surface  of 
the  armature  usually  too  small  to  bear  brush  friction  without  de- 
structive wear,  but  also  the  relative  amount  of  friction  offered  by 
brushes  placed  upon  so  large  a  diameter  is  considerable,  except  in 
the  case  of  very  large  machines.  In  order  to  avoid  this  and  other 
objections,  it  is  usual  to  employ  a  special  form  of  commutator,  as 
represented  diagrammatically  in  Fig.  100,  where  each  turn  is  con- 
nected by  a  special  conductor  to  a  separately  insulated  segment  of 
a  commutator.  This  commutator,  therefore,  contains  as  many  sep- 
arate segments  as  there  are  turns  on  the  armature.  Usually,  how- 
ever, there  are  many  turns  of  wire  on  the  armature  to  each  segment 
of  the  commutator. 
It  is  customary  in    practice  to  give  a    considerable  length  of   free 


Fig.  102.— Form  of  Generator  Brush. 


wound  with  five.  In  this  case,  supposing  the  armature  to  be  rotated, 
there  will  be,  at  the  moment  represented,  a  greater  E.  M.  F.  in  the 
right  hand  half  than  in  the  left  hand  half  of  the  winding,  and  a 
current  will  therefore  tend  to  flow  through  the  armature  under  the 
influence  of  the  resulting  E.  M.  F. ,  even  when  no  external  circuit 
is  provided.  When  the  armature  has  made  half  a  revolution  from 
the  position  shown,  the  left  hand  half  will  be  generating  a  greater 
E.  M.  F. ,  thus  tending  to  force  the  current  backward.  Under  these 
circumstances  there  will  be  produced  in  the  armature  an  oscillating 
E.  M.  F. ,  the  number  of  oscillations  in  a  given  time  being  the 
same  as  the  number  of  poles  passed  by  any  part  of  the  armature  in 
that  time.  That  is  to  say,  in  a  bipolar  machine  the  frequency  of  the 
double  oscillations  will  be  equal  to  the  number  of  revolutions  of  the 
armature  per  second.  In  a  quadripolar  machine  it  would  be  equal 
to  twice  the  number  of  revolutions,  and  so  on.  These  oscilla- 
tions heat  the  armature  winding  and  waste  energy  in  it,  so  that 
although    symmetry    is    very    desirable,  symmetry  of   winding   is, 
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therefore,  of  greater  importance  than  symmetry  of  magnetic  flux 
distribution. 

117.  The  armatures  represented  above  are  shown  diagraminatically 
as  rings;  of  circular  cross-section.  In  practice,  however.  Gramme  ring 
armatures  always  have  a  practically  rectaugular  cross-section,  as 
represented  in  Fig.  105.  We  have  seen  that  the  E.  M.  F.  of  a 
Gramme  armature  depends  upon  the  number  of  turns  of  wire  wound 
upon  its  surface,  the  flux  passing  through,  it  and  the  number  of 
revolutions  per  secouil.     The    electrical    capability  of  a   machine  is 

expressed  by  (Sec.  6),  that  is  to  say,  its  capability  increases  di- 
rectly with  the  square  of  the  E.  M.  F.  and  inversely  with  the  re- 
sistance.    For  a  given  E.  M.  F.  of  the  armature  it  is,  therefore,  de- 


FiG.  104.— Diagram  Representing  Dissymmetry  of  Winding. 

sirable  to  reduce  the  resistance  as  far  as  possible,  in  order  to  increase 
the  electrical  capability  of  the  machine.  The  shorter  the  length  of  the 
winding,  i.  e.,  the  shorter  each  turn,  and  the  greater  the  cross  sec- 
tion of  the  wire,  the  less  the  resistance  of  the  armature.  If  R  ohms 
be  the  resistance  of  all  the  wire  ou  the  armature  as  measured  in  one 

length,  then  the    resistance  of    the  armature  will  be  .    ohms,  since 

the  two  halves  of  the  winding  are  in  parallel;  consequently  the 
resistance  of  the  armature  will  depend  upon  the  shape  of  its  cross 
.section,  since  on  this  depends  the  length  of  each  turn  of  conductor. 
A  B  C,  Fig?  represent  the  cross  section  of  three  different  armature 
cores  and  have  the  same  area.  Calling  the  length  of  one  turnaround 
A  unity,  the  length  of  a  turn  around  B  will  be  7  per  cent,  greater,  and 
around  C  40  per  cent,  greater,  consequently,  two  armatures  having 
respectively  the  cross-sections   of    A    and  C,  and  wound    with    the 
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Fig.  105. — Cross  Sections  of  Gramme  Ring  Armatures. 

same  size  and  number  of  turns  of  conductor,  would  have  the  same 
E.  M.  F. ,  if  driven  at  the  same  speed,  when  traversed  by  the  same 
flux,  but  the  armature  C  would  have  40  per  cent,  more  resistance  than 
the  armature  A,  and  its  electrical  capability  would  be  about  30    per 

cent,  less  [ — Y    It  is,  therefore,  desirable  in    designing  a  Gramme 

ring  armature  to  retain  a  nearly  square  cross  section.  On  the  other 
hand,  the  section  shown  at  C  offers  for  a  given  polar  arc  a  larger 
surface,  and,  consequentlj',  a  lower  reluctance  to  the  passage  of  the 
flux  in  the  air  gap  or  entrefer,  than  in  the  case  of  the  armature  A, 
so  that  it  may  be  sometimes  desirable  to  employ  an  armature  of  the 
type  B,  in  order  to  reduce  the  air  gap  reluctance,  and,  at  the  same 
time,  not  greatl}'  to  increase  the  length  of  winding. 
Laboratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued. ) 


Electrical  Difference  of  Potential. 


To  the  Editor  of  The  Electrical  World: 

Sir: — In  the  article  bj-  Prof.  Stine  in  the  issue  of  The  Elec- 
TRICAI,  World  of  Jan.  12,  a  statement  occurs  which,  if  I  un- 
derstand it  aright,  does  not  conform  with  my  idea  of  the  actual 
fact. 

The  statement  is  as  follows:    "When  a  dynamo  is  started  on  open 


circuit  it  is  generally  regarded  that  it  absorbs  no  power,  except  for 
mechanical  reasons,  until  the  circuit  is  closed.  It  really  absorbs 
power  to  establish  an  E.  M.  F.  When  this  reaches  its  maximum 
no  further  transfer  of  energy  occurs  until  the  circuit  is  closed." 

It  appears  to  be  implied,  that  although  power  is  required  to 
fstablisli  an  E.  M.  F.  no  power  is  needed  to  maintain  it.  The 
tollowiiig  is  a  concrete  example  of  what  is  involved  in  this  state- 
ment. If  a  straight  wire  cut  one  hundred  million  lines  of  force  in 
one  second,  there  will  be  established  between  its  ends  one  volt 
<lifference  of  potential,  the  establishment  of  which  difference  of 
potential  will  require  the  expenditure  of  energy,  but  if,  for  an  hour 
subsequently,  the  wire  continues  to  cut  lines  of  force  at  the  same 
rate,  no  more  work  will  be  required.  I  can  scarcely  conceive  the 
possibility  of  such  a  phenomenon.  I  think  that  work  is  required 
to  maintain  the  difference  of  potential,  because  there  is  always  the 
tendency  for  the  potential  to  be  equalized  throughout  the  conductor. 

It  is  certain  that  the  wire  must  continue  to  cut  the  lines  of  force 
at  the  rate  of  one  hundred  millions  per  second,  in  order  to  keep  up 
the  E.  M.  F.  of  one  volt.  T  see  no  reason  to  consider  the  first 
second  as  different  in  any  respect  from  the  remainder  of  the  hour. 
Indeed,  if  a  million  lines  of  force  are  cut  in  one  hundredth  of  a 
second,  one  volt  E.  M.  F.  will  be  established,  and  if  no  work  is 
required  to  maintain  a  difference  of  potential,  I  think  a  plain 
course  of  argument  goes  to  show  that  neither  during  the  first  second, 
nor  during  the  first  hundredth  of  a  second,  but  merely  during  the 
first  infinitesimal  portion  of  time,  must  work  be  supplied;  for  if  one 
line  of  force  is  cut  in  a  hundredth-millionth  of  a  second,  the  as- 
sumed electromotive  force  will  be  established. 

If  I  am  wrong  about  the  electrical  facts,  the  analogy  in  my  article 
in  The  Electkicai,  World  of  December  8  is  to  a  certain  extent 
imperfect,  for  when  air  is  compressed  towards  one  end  of  a  box, 
and  rarefied  at  the  other  by  the  motion  of  paddles,  there  is  no 
doubt  that  work  is  necessary  to  maintain  the  difference  of  pressure, 
for  the  air  tends  to  flow  back  past  the  paddles,  and  this  back  flow 
must  be  prevented  by  the  ^notion  of  the  paddles.  Work  must  be 
done  equivalent  to  the  heat  produced  by  the  motion  of  the  paddies 
agitating  the  air,  in  keeping  it  from  flowing  back. 

The  only  case  in  which  no  work  would  be  done  would  be  if  there 
were  some  suitable  arrangement  of  air  tight  valves  used  in  connec- 
tion with  the  paddles,  but  in  that  case,  so  soon  as  the  paddles  had 
established  the  given  difference  of  pressure,  it  would  be  a  matter  of 
no  importance  whether  they  continued  in  motion  or  came  to  rest. 
This  case  is  not  analagous  to  that  of  a  wire  cutting  lines  of  force, 
but  more  like  that  of  a  statical  machine  of  which  the  two  conduct- 
ors are  charged,  one  positively,  the  other  negatively.  The  con- 
struction of  this  machine  is  such  that  when  its  motion  stops  the 
conductors  remain  with  their  relative  charges,  or  in  other  words,  at 
their  respective  potential.  A  voltaic  cell  is  in  this  respect,  I  think, 
similar  to  a  statical  machine,  for  there  is  no  tendency  for  the  ions 
to  travel  from  copper  to  zinc,  and  there  seems  to  be  no  doubt  that 
transfer  of  energy  in  a  cell  cannot  take  place  without  a  motion  of 
the  ions.  Johv  Waddell. 

Royal  Military  College  of   Canada,  Kingston,  Ont. 

Static  Electricity  and  Printing. 

To  tJie  Editor  of  Tlie  Electrical  World  : 

Sir: — Having  tried  numerous  contrivances  to  get  rid  of  static  elec- 
tricity in  paper  without  success  I  bad  concluded  to  give  it  up,  when 
some  time  ago  I  saw  two  presses  running  side  by  side  on  the  same 
class  of  work,  with  the  same  grade  of  paper,  except  that  one  was 
glazed  or  finished  and  the  other  was  not,  and  noted  that  the  finished 
paper  contained  static  electricity  and  the  other  had  none.  I  im- 
mediately began  to  investigate  and  found  that  the  higher  and  also 
the  unfinished  grades  of  paper  have  no  static  electricity,  the  finished 
and  occasionally  the  "hard  pan"  grades  being  alone  in  this  respect. 
The  reason  seems  to  be  that  the  latter  are  finished,  cut  in  sheets, 
dropped  in  a  box  one  after  the  other  in  rapid  succession,  done  up  in 
reams  in  a  manilla  wrapper,  and  stored  for  shipment^all  so  rapidly 
that  the  static  electrcity  created  by  the  finishing  has  not  time  to  get 
away,  which  it  would  otherwise  do.  Whether  this  be  the  cause  or 
not,  the  remedy  is  verj'  simple,  and  consists  in  oiling  the  blanket 
of  the  press,  thus  obviating  trouble  in  the  second  handling,  even 
though  the  room  be  cold  and  the  ink  stiff;  the  latter  condition,  it 
may  be  remarked,  plays  quite  a  prominent  part  in  the  generation  of 
static  electricity  in  printing.  In  my  opinion  the  manufacturer  could 
do  much  to  relieve  the  paper  of  its  static  electricity  by  having  two 
paper  covered  rolls,  oiled  as  the  pressman  oils  his  blanket,  for  the 
paper  to  run  through  just  before  it  is  cut,  which  expedient  besides 
would  not  be  very  expensive.  G,  DONAI,D, 

Erie,  Pa. 


.Vote.— The  object  of  this  aeparlincnt  Is  to  give  a  digest  of  tlie  principal  tfch- 
nical  articles  on  electrical  subjects  appearing  in  American  and^foreign" periodi- 
cals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  iinportant  data  or  conclusions,  as  far  a.s  the  limited  space  will 
admit.  Abstracts  made  by  the  authors,  editors  or  publishers  are  solicited,  and 
should  be  sent  to  the  Philadelphia  office  of  The  Electrical  World.  932  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear ;  they  should  not  be  longer 
than  the  importance  nf  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  mav  be  sent  in  the  English.  French  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals, 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com- 
piler a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 

DYNAMOS.  MOTORS  AND  TRANSFORMERS. 
Coupling  oj  Al/ernalors.—Jn  '.he  "Rev.  de  L'Rlec. "  for  December  Mr. 
Chavannes  discusses  the  que.stion  apart  fiom  any  theories  and  endeavors 
to  find  the  chief  factors  to  be  considered.  He  discusses  the  ability  or 
inability  of  a  number  of  prominent  machines  to  be  coupled  in  parallel 
and  finds  that  by  dividing  them  into  two  classes,  first  those  which  can 
and  those  which  cannot  be  so  connected,  that  in  either  ca.se  they  may 
have  iron  in  the  aimature  oi  not,  they  may  have  large  or  small  air  gaps, 
that  the  self-inductions  may  be  great  or  small,  that  the  magnetic  inten- 
sities may  vaiy  from  zero  to  the  strongest  used  in  practice,  that  the  arm- 
atuie  coils  may  be  surrounded  by.  or  may  surround  iron;  but  theie  is 
one  feature  that  is  found  in  only  one  class,  which  is  the  resultant  of  the 
reaction  of  the  armature,  the  distance  of  the  magnet  poles  (between  each 
other?)  relatively  to  the  air  gap,  and  the  magnetic  intensity  which  can 
be  called  the  "distinctness"  of  the  magnetic  field  or  its  resistance  tfi 
deformation;  it  may  therefore  be  concluded  that  the  property  which 
characteiizes  the  machine  which  may  be  coupled  is  this  distinctness  of 
the  magnetic  zones.  He  states  that  a  sufficiently  high  induction  does 
not  operate  in  an  active  manner  in  facilitating  coupling,  but  in  a  passive 
manner  in  protecting  the  machines;  in  ordinary  cases  it  is  not  worth 
while  to  give  an  alternator  a  strong  self-induction  in  order  to  protect  it; 
it  may  be  well,  however,  to  do  it  in  stations  where  there  is  feat  of  light- 
ning or  when  an  altematoi  is  to  be  coupled  with  another  of  very  differ- 
ent construction ;  many  constructors  consider  it  important  to  have  a 
strong  magnetic  field,  but  too  much  importance  should  not  be  given  this 
as  Ml.  Mordey  has  been  able  to  add  the  currents  of  two  alternators  of 
his  type  when  one  was  not  excited. 

Alltrnaling  Current  Motor.— k  new  system  patented  by  the  Schuck- 
ert  Company  is  described  and  illustrated  in  the  "Elek.  Anz.,"  Jan.  10. 
The  principle  is  as  follows:  if  an  alternating  cuirent  electromagnet  is 
placed  opposite  two  iron  cores  one  of  which  is  covered  with  a  short- 
circuited  winding,  it  will  have  a  stronger  attraction  for  the  one  that  has 
no  winding,  or  in  other  words  the  effect  will  be  somewhat  analogous  to 
having  a  magnetic  insulator  over  the  short  circuited  one  ;  by  means  of 
sliding  contacts  containing  insulating  and  couducting  segments,  a  motoi 
can  be  so  arranged  that  a  continuous  attraction  may  be  produced  :  in 
the  drawing,  a  4-pole  magnet  rotates  and  is  sunounded  by  a  fixed  frame 
containing  12  coils  whose  terminals  are  so  connected  to  the  segments 
over  which  brushes  slide,  that  the  proper  coils  are  short-ciicuited  in 
turn ;  they  should  remain  short-ciicuiled  until  they  are  in  a  neutral 
position  in  which  they  may  be  cut  out  without  sparking. 

The  First  Potypltase  Motor.— In  the  Lond.  "Elec,"  Jan.  11,  Prof.  S. 
P.  Thompson  gives  an  illustrated  de^cription  of  the  niotoi  constructed 
and  described  by  Walter  Baily,  and  exhibited  at  the  Physical  Society 
June  28,  1879.  It  was  intended  to  produce  Arago's  rotations:  instead  of 
lotating  a  magnet  he  constructed  four  parallel  magnets  and  by  means 
of  a  commutator  be  sent  currents  through  the  alternate  pairs  in  such  a 
way  as  to  pioducea  rotating  magnet  field;  the  four  magnets  were  vertical 
and  over  their  ends  was  suspended  a  disc  of  coppei  ;  a  part  of  the  orig- 
inal description  is  reproduced. 

Large  Alterna/or.-According  to  the  Lond.  "Elec,"  Jan.  11,  Mr. 
Ferranti  is  about  to  build  a  1,000  kw  alternator  of  11.000  volts,  100  am- 
peres, at  156  revolutions,  frequency  83,  which  is  to  be  installed  at  the 
Deptford  station  ;  the  electiical  efliciency  is  to  be  97  per  cent. 

Parker's  Dynamo.— The  English  journals,  Jan.  11,  give  illustiated  de- 
scriptions of  this  dynamo,  the  chief  feature  of  which  is  that  the  upper 
parts  of  the  pole  pieces  ate  hinged  so  that  they  may  turn  back  to  allow 
the  armatuie  to  be  examined  or  removed,  or  to  allow  the  field  coils  to 
be  lifted  off. 

Smnll  Motors  and  Dynamos.— Some  illustrations  are  given  in  the 
Lond.  "Elec,"  Jan.  11. 


LIGHT.S  AND  LIGHTING. 

Wrr.— Thercopy'of  Ihe'papei  of  Prof.  Ayrton  on  "Variation  of  Poten- 
tial Differences  of  the  Electric  Arc  with  Current,  Size  of  Carbon,  and 
Distance  Apart,"  which  he  read  at  the  Chicago  Congress,  having  been 
destroyed  by  fire,  the  Lond.  "Elec,"  Jan.  II,  announces  that  he  has 
prepared  an  abstract  of  the  original,  which  will  be  published  in  that 
journal  beginning  with  the  next  issue. 

Optical  Efficiencies.— The  Lond.  "Elec.  Plant"  for  January  gives  the 
following  optical  efficiencies  "according  to  the  latest  determinations  " 
fbut  without  giving  the  authorities):  oil  lamp  0,073  per  cent.,  ordinary 
gas  flame  0.033  per  cent.,  incandescent  electiic  light  1. 0  per  cent.,  arc 
lamp  3.875  per  cent.,  magnesium  light  15  per  cent.,  sunlight  about  31 
per  cent,  and  the  Geissler  tube  light  32.7  per  cent. 

POWER  AND  HEAT. 

Diphase  Ttansmission  Plant. — A  paper  by  Mr.  Boucherot  (see  Digest, 
Jan.  5,i  is  published  with  numerous,  although  not  well  executed  illustra- 
tions, in  the  "Bui.  Soc  Int.  Elec. ."for  December.  (References  to  English 
abstracts  were  given  in  the  Digest  last  week.)  He  gives  a  desciiplion  of 
a  plant  at  the  works  of  Weyhei  et  Richemond.  which  is  intended  chiefly 
for  distribution  of  power  throughout  the  factory,  and  also  for  lighting; 
he  gives  the  reasons  why  diphase  currents  weie  preferred  to  single- 
phase  and  three-phase,  most  of  them  being  the  same  as  those  which 
decided  the  same  question  for  the  Niagara  Falls  plan;  the  generators 
and  motors  have  a  higher  efliciency  than  those  for  single  phase,  the  flux 
in  the  armature  being  constant  in  the  former  while  it  is  periodic  in  the 
latter  which  tends  to  heat  the  iron  ;  the  motors  may  be  started  like  those 
for  continuous  curients  and  they  do  not  get  out  of  step  when  overloaded; 
by  the  use  of  resistances  in  the  aimature  circuit  the  speed  maybe  varied, 
which  cannot  be  done  with  the  single-phase  motors;  they  were  preferred 
to  triphase  motors  because  the  system  is  better  adapted  for  lighting  ;  foi 
a  complete  load  on  one  of  the  circuits  and  a  half  load  on  the  other  the 
difference  in  voltage  is  only  2  to  3  per  cent.  ;  both  the  geneiators  and 
motors  are  also  more  simple  in  construction.  He  describes  the  installa- 
tion in  detail,  part  of  which  has  been  running  for  several  months;  there 
is  one  small  triphase  dynamo  and  motor  and  thiee  large  diphase  altei- 
nators  of  130  hp  each  at  110  volts  400  amperes  per  phase  and  40  periods  ; 
he  gives  the  results  of  tests  made  by  himself  in  which  the  eflSciency  was 
measured  like  in  continuous  cuirent  dynamos,  by  finding  the  excitation, 
the  resistance  of  the  armature,  and  measuring  the  friction  and  other 
similar  losses  by  running  the  machine  excited  but  with  no  load,  by 
means  of  a  small  dynamo  whose  efliciency  was  known  :  the  results  are 
given  in  detail  in  a  table,  the  efficiency  being  91.3  per  cent,  foi  full  load, 
87.2  per  cent,  foi  half  load,  and  60.1  per  cent,  for  1-10  load.  To  start  the 
motors  he  uses  a  choking  coil  having  sections  in  multiple  ate.  which 
are  inserted  one  after  the  other;  with  the  normal  current  a  starting  cou- 
ple equal  to  about  twice  that  at  full  charge  is  obtained;  for  a  variable 
speed  motor  he  prefers  a  triphase  system  in  which  resistances  can  be 
inserted  in  the  armature  circuit:  this  is  used  for  large  motois  which  are 
required  to  start  heavy  transmission  shafting:  he  gives  a  table  of  the 
power  and  efficiency  of  each  of  the  17  motors  used  for  different  purposes, 
amounting  altogether  to  257.7  hp,  the  average  commercial  efficiency  of 
all  the  motors  being  90  pet  cent,  and  that  between  Ihe  pulley  of  the 
geneiators  and  that  of  Ihe  motors  is  78.5  per  cent,  at  full  load.  Regard- 
ing the  supposed  difference  between  the  light  efficiency  of  continuous 
and  alternating  current  arc  lights,  he  states  that  this  is  still  to  be 
proved,  but  assuming  it  to  be  equal,  there  is  a  saving  in  this  installation 
of  20  to  25  hp  duiing  the  lighting  hours  by  the  use  of  self-induction 
coils  in  series  with  the  lamps  instead  of  dead  resistances. 

Elastic  Couplings  /or  Gas  Engines. — The  mathematical  discussion  by 
Mr.  Guillaume  which  was  mentioned  in  the  Digest  Dec.  22  is  published 
in  full  in- the  "  Bui.  Soc.  Int.  Elec"  for  December.  (See  also  Digest, 
Jan.  19.) 

Operating  Ships'  Turrets. — In  the  continuation  of  this  article  in  Lond. 
"Engineering,"  Jan.  11,  large  working  drawings  aie  given. 

Electric  Elevator  Service.— A  paper  by  Mr.  Harding  read  at  the  annual 
convention  (18941  of  the  American  Institute  of  Architects  has  been  re- 
ceived in  pamphlet  form.  He  discusses  the  subject  in  general  and  gives 
a  detailed  description,  without  illustrations,  of  the  plant  in  the  Postal 
Telegraph  Building,  New  York  (of  which  an  illustrated  description 
was  published  in  The  Electrical  \Vorld.  April  21,1894.  page  529).  If 
a  rai  has  a  maximum  speed  of  250  feet  a  minute  there  is  no  necessity  of 
being  able  to  run  it  at  variable  speeds  and  it  can  readily  be  stopped,  but 
for  speeds  from  300  to  6O0  feet  per  minute  it  becomes  vital  to  have  abso- 
lute control  of  the  speed  of  the  car  by  the    motor,  independently  of    the 
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brake  and  it  should  be  able  to  run  at  variable  speeds;  he  believes  that 
the  h5draulic  elevator  has  met  its  rival,  and  that  the  electric  elevator 
will  piove  to  be  as  much  of  an  advance  over  the  hydraulic  as  the  latter 
was  over  the  steam  machine;  the  hydraulic  elevator  uses  the  same  vol- 
ume of  water  under  the  same  pressure  whatever  the  load,  and  this 
amount  and  ptessure  are  those  lequired  whf  n  the  maximum  work  is 
being  performed;  in  the  electric  elevator,  however,  the  current  re<|Uired 
is  almost  directly  pioportional  to  the  live  load,  after  allowing  for  that 
required  to  move  the  empty  cai  ;  the  coal  consumption  for  the  electric 
elevator  is  certainly  not  over  one-half  and  he  believes  even  less;  if  in 
the  one  case  the  curient  is  used  directly  and  in  the  other  through  the 
medium  of  an  electrical  pump  operating  a  hydraulic  elevator,  there 
would  be  a  difference  in  the  electric  energy  of  not  less  than  2  to  5  in 
favor  of  the  electric  elevator :  in  a  plant  of  considerable  size  the  water 
evapoiation  for  the  electric  elevator,  and  consequently  the  coal  con- 
sumption, will  not  exceed  35  to40per  cent,  of  that  foi  a  hydraulic  plant. 
He  gives  some  detailed  data  about  this  building  among  which  is  the  fol- 
lowing: the  cars  are  making  2.200  round  tiips  a  day;  the  voltage  is  230; 
25  readings  from  single  machines  gave  an  average  of  87.3  amperes  for 
one  machine  at  an  average  speed  of  .'^'lO  feet;  adding  about  35  amperes  for 
starting,  for  the  controller  and  field  excitation,  the  cost  of  a  mile  of 
tiavel  at  5c  per  hp  is  20.3c;  150  readings  at  five-second  intervals  weie 
taken  on  the  whole  battery  of  elevators  giving  a  cost  of  19.25c  per  mile; 
the  meter  records  are  in  accord  with  this  result;  250  pounds  of  water  are 
required  per  cai  mile  of  travel,  which  would  be  considerably  less  than 
one-half  that  required  if  this  sen^ice  were  hydraulic. 

JViagiira  J-alls  Plant. — "Klec.  Powei"  for  January  contains  an  illus- 
trated description  by  Mi.  Foster.  It  is  written  in  the  style  of  a  mag- 
azine article. 

Government  of  '/'iirHne  Driving  Raihvay  Gencrnlors. — In  the  "St.  Ry. 
Rev."  for  January  Mr.  Replogle  discusses  the  subject  and  gives  some 
of  his  observations. 

TRACTION. 

Sectional  Surface  Conductor  Systems. — A  long  and  full  description 
with  numeious  illustrations  of  the  Claiet-Vuilleumier  system  which  has 
been  in  use  in  Lyons,  is  published  in  the  "Bui.  Soc.  Int.  Elec."  for  De- 
cember; the  system  was  briefly  described  in  the  Digest  Oct.  13-27.  In  the 
present  article  a  detailed  table  of  costs  is  given  for  this  as  also  for  the 
oveihead  trolley  system,  that  of  the  former  amounting  to  about  J3.80 
pet  metre  while  that  of  the  latter  is  S^.SO;  the  cost  of  operation  is  also 
given. 

Electric  Railways  in  Europe. — According  to  the  "Elek.  Anz.,"  Jan. 
10,  there  were  on  Jan.  1,  1894,  43  electric  railways  in  Europe  having  a 
total  length  of  174  miles,  with  a  total  powei  of  10,650  kw;  there  were 
538  motor  cars;  the  number  of  miles  in  each  countiy  were  as  follows: 
Germany  60,  England  42,  France  24,  Austria  and  Hungary  18,  Switz- 
erland 12.  Spain  7  8,   Italy  6.6.    Russia  and  Belgium  each  1.8. 

Electric  'J'raction.—\r\  a  continuation  of  Mr.  Dawson's  article  in 
Loud.  "Engineering,"  Jan.  11,  he  gives  tables  of  estimates  of  costs- 
comparisons,  etc. 

Mountain  RaHiviiy.—The  Loud.  "Elec.  Eng.,"  Jan.  11.  abstiacts  a 
paper  by  Mr.  Berg  on  the  St.  Gothard  and  Stanzerhorn  Railways;  it 
deals  chiefly  with  the  civil  engineering  features. 

Daily  Mileage  for  a  Car.— The  question  of  the  pioper  daily  mileage  is 
biiefly  discussed  in  the  "St.  Ry.  Rev."  for  January.  It  has  a  very  impor- 
tant bearing  on  the  earning  power  of  a  road;  the  speed,  which  aveiages 
more  than  double  that  of  the  horse  cars,  enables  the  car  and  a  given  num- 
ber of  train  men  to  do  twice  as  much  work  in  a  day;  the  cost  of  powei  is 
a  small  item  in  the  operating  expense;  on  some  suburban  roads  cars  aie 
making  up  to  300  miles  per  day,  and  there  are  few  that  do  not  make  110 
even  in  crowded  cities;  a  high  mileage  should  not  be  gained  at  the  ex- 
pense of  too  quick  staits,  it  is  better  to  have  the  motors  built  for  a  high 
maximum  speed  and  they  will  then  not  need  to  be  crowded  on  the  start ; 
attention  is  called  to  the  importance  of  the  assignment  of  train  crews; 
there  should  be  more  than  one  crew  to  a  car  if  it  is  to  earn  what  it 
ought  to. 

Conduit  vs.  Trolley.— A.  paper  by  Mr.  Sachs  on  this  subject  is  begun  in 
"Elec.  Power"  for  January.  He  gives  a  history  with  illustrations  of  the 
development  of  the  electiic  railway.  Referiing  to  the  conduit  system 
he  states  that  it  is  an  absolute  necessity  where  it  is  impossible  to  use  the 
overhead  wire;  there  have  been  over  1,600  patents  issued  for  inventions 
regarding  electrical  railways,  of  which  over  one-half  are  for  conduit 
methods;  he  believes  that  the  problem  has  not  been  properly  attacked; 
a  conduit  system  must  not  necessarily  compete  in  price  with  the  ovei- 
head trolley,  for  wheie  it  is  wanted  a  cheap  trolley  system  would  not 
answer.  He  divides  the  systems  into  six  diS'erent  classes  which  he  in- 
tends to  discuss.  He  discusses  in  a  geneial  way  some  of  the  requiie- 
ments  for  a  successful  conduit  road,  giving,  however,  nothing  new ;  he 
states  that  a  large  cost  is  permissible  as  long  as  it  competes  with  the 
cable. 

Love  Conduit  Road  in  Wasliinglon.—'ihe:  "St.  Ry.  Rev."  for  January 
gives  briefly  the  results  of  investigations  which  it  has  made,  which  show 
ihat  this  road  is  neither  a  remarkable  success  nor  a  flat  failure;  during 
the  past   year  there  have  been  6  stops  due  to  trouble   in  the  conduit;  in 


18')3  the  insulators  were  changed  to  those  made  of  molded  mica;  the 
greatest  source  of  trouble  has  been  the  expansion  and  contraction  of  the 
tiolley  wires,  which  shows  the  wisdom  of  the  proposed  use  of  channel 
irons  on  the  New  York  line;  there  has  been  little  trouble  from  moist- 
ure, the  main  difficulties  being  mechanical;  it  is  encouraging  to  note 
th.e  absence  of  electrical  troubles, which  tends  to  show  that  50U  volts  may 
possibly  be  used  with  safety;  "the  general  adoption  of  a  conduit  elec- 
tric .system  is  still  in  the  far  distant  future." 

Il'as/iinglon  Conduit  Road.— 'the  "St.  Ry.  Rev."  for  Januaiy  contains  a 
brief  description,  with  good  illustrations,  of  the  system  devised  by  Mi. 
Connett,  which  it  has  been  decided  to  use  on  8  miles  of  road  in  that 
city.  The  construction  is  similar  to  tliat  of  a  cal)le  conduit ;  the  insu- 
lators are  of  porcelain  and  the  conductors  are  hung  over  the  roof  of  the 
conduit;  a  manhole  is  placed  above  each  insulator,  1.1.5  feet  apart;  a 
sliding  contact  will  be  used,  rubbing  on  the  verucal  faces  of  the  steel 
conductor;  the  contact  devised  will  be  slung  under  the  truck;  a  com- 
plete metallic  circuit  will  be  used;  the  voltage  will  be  450  to  500,  which 
will  be  increased  to  550  if  experience  warrants  it. 

Three  Wire  Trolley  .System  at  .St.  /.outs.— the  "St.  Ry.  Rev."  for  Jan- 
uaiy contains  an  illustrated  article  describing  the  system  and  a  number 
of  the  details,  which  has  been  in.stalled  on  one  of  the  lines  in  .St.  Louis; 
it  appears  to  be  very  successful  and  is  applied  to  a  down  town  portion 
nearly  two  miles  from  the  station  wheie  the  traflSc  is  heaviest  and  where 
it  is  most  difficult  to  operate  the  thiee  wire  system;  it  has  been  in  con- 
tinual use  about  seven  weeks;  the  balance  is  obtained  partly  by  making 
one  pair  of  track  positive  and  the  other  negative  and  also  by  dividing  the 
line  into  shoit  sections,  alternately  positive  and  negative;  there  should 
then  be  a  double  throw  Ihiee  pole  switch  to  each  generator  and  another 
to  each  feeder  at  the  feeder  board;  at  night  when  one  generator  would 
suffice,  all  the  sections  can  be  switched  on  to  one  side  of  the  circuit. 

ll'aterloo  Lhiaerground  Read. — The  cioss  section  of  the  tunnel  of  this 
electric  line  is  given  in  the  "St.  Ry.  Rev."  for  January. 

Chicago  Street  Raii-way. — The  annual  report  of  the  North  Chicago  Street 
Railway  Co.  is  reprinted  in  the  "St.  Ry.  Gaz. ,"  Jan.  19. 

Electric  Traction  in  England. — Mr.  Smith's  aiticle  mentioned  in  the 
Digest  last  week  is  leprinted  in  the  "St.  Ry.  Gaz.,"  Jan.  19. 

Suhurban  Railways  ana  Their  Possil'ilities.  — An  article  on  this  subject  by 
Mr.  Swift  is  published  in  the  "St.  Ry.  Rev."   for  January. 

.Steep  Grade  'Traction. — An  abstract  of  Mr.  Pieller's  paper  (see  Digest, 
Dec.  IS)  is  published  in  the  "St.  Ry.  Rev."  for  January. 

y>«<-i.— "Eng.  News,"  Jan.  24,  gives  an  illustrated  description  of 
the  maximum  traction  truck  I'see  Digest,  Jan.  19)  and  editoiially  consid. 
ers  this  arrangement  one  of  the  most  sati.sfactory  solutions  of  the  prob- 
lem. 

.Street  Car  A mliulanee.— An  illustrated  description  of  one  used  in  St. 
Louis  is  given  in  the  "St.  Ry.  Rev."  for  January. 

Horse  Po-ver  for  Car  Propulsion. — A  further  correction  of  the  simple 
rules  mentioned  in  the  Digest.  Jan.  19  (see  also  Jan.  26),  is  published  in 
"Eng.  News,"  Jan.  24. 

.Speeilieations.—"Eng.  News,"  Jan.  24,  reprints  the  specifications  for 
the  Waukesha  Beach  Electric  Railway,  Wis. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

High  I'ollage  Lamps  for  Central  Statioiis.-The  Lond  "Elec.  Rev.," 
Jan.  11,  contains  an  article  by  Mr.  Addenbrooke;  he  discusses  the  bear- 
ing which  the  voltage  of  the  lamps  has  on  central  station  distribution. 
The  chief  difficulty  in  the  way  has  been  in  meeting  the  demand  for  an 
8-cp  lamp;  16  cp  lamps  can  readily  be  made  by  mounting  two  8-cp  fila- 
ments in  series  in  the  same  bulb;  theoretically  the  advantages  of  high 
voltage  may  be  said  to  increase  as  the  cube  of  the  voltage  up  to  about  200 
volts;  in  practice  nine  or  ten  times  the  area  could  be  better  supplied  on 
the  thiee-wire  system  from  a  central  station  at  200  volts  than  now  at  100 
volts;  distributing  mains  might  then  be  carried  three  times  the  distance 
and  the  loss  in  houses  would  be  merely  nominal,  the  number  of  feed- 
ing points  in  a  given  area  would  be  greatly  reduced.  He  gives  a  table 
showing  the  variations  in  candle  power  for  siight  variations  in  the  volt- 
age and  finds  that  foi  4  per  cent,  variation  on  each  side  of  the  noimal 
every  1  per  cent,  makes  5  to  6  per  cent,  variation  :n  the  light,  and  as  it 
is  the  light  which  the  consumer  buys  a  slight  variation  in  the  voltage, 
which  makes  but  little  difi'erence  in  the  current  registered  by  the  meter, 
makes  a  difference  of  10  to  15  per  cent,  in  the  light;  this  is  a  serious 
matter,  especially  as  the  mains  are  gradually  filling  up.  He  speaks  very 
favorably  of  the  incandescent  gas  light,  which  he  says  has  come  to  stay, 
and  the  light  is  decidedly  superior  to  the  incandescent  electric  light  if 
the  latter  is  worked  below  pressure;  it  also  costs  only  about  one-half  as 
much. 

Electric  Light  on  Board  I'essels.  — Some  alterations  and  amendments 
to  the  regulations  of  the  Lloyd  Register  are  published  in  the  Lond. 
"Elec,"  Jan.   11. 

Yarmouth. — A  long,  illustrated  description  is  published  in  the  Lond. 
"Elec.  Eng. ,"  Jan.  11;  the  system  used  is  the  alternating  with  trans- 
foimer  stations  and  direct  cuirent  series  machines  for  street  arc  lights. 

'  Meter  vs.  Contract  System  of  Changing. — A  short  paper  by  Mr.  Cole 
read  at   the  meeting  of  the  Northwestern  Electrical  Association    is  pub- 
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lished  ia  the  "West.  El.,"  Jan.  2b.  He  give.s  the  results  of  Ins  own  ex. 
perience  with  a  plant  in  Heloit  where  both  systems  were  in  use;  he 
charges  meter  rental,  which  he  says  pays  a  good  percentage,  and  he 
finds  that  there  is  an  additional  profit  in  the  meter  system  over  the  con- 
tract system,  of  which  he  gives  several  illustrations;  another  advantage 
is  that  he  can  use  smaller  transformers;  the  income  from  the  invest- 
ment in  the  meter  has  been  very  satisfactory;  on  the  contract  plan  over 
one-half  the  number  of  wired  lamps  weie  being  used,  while  on  the 
meter  plan  this  is  reduced  to  one  third;  there  is  another  advantage  in 
the  profit  in  wiring  residences  as  customers  will  put  in  more  lights  on 
the  meter  system. 

WIRES,  WIRING  AND  CONDUITS. 

Regulalions  for  Conduciors  on  Public  A'oads  in  I'laiKe. — A  trans- 
lation of  a  summary  of  the  rules  recently  published  in  "I.'Energie 
Elec. "  is  published  in  the  "Elec.  Rev.,"  Jan.  II. 

Explosions. — The  Board  of  Trade  inquiry  of  the  Euston  Koad  explosion 
is  published  in  the  I.ond.  "Elec,"  Jan.  11. 

I'lipt-r  InsuUilion. — "Elec.Power"  for  January  contains  an  article  by  Mr. 
Bishop  on  paper  insulated  telephone  cables.  Although  paper  was  used 
in  England  and  France  at  least  25  years  ago,  and  has  been  abandoned 
since,  it  has  been  resurrected  in  America  and  is  now  doing  most  excel- 
lent work,  the  conduits  of  one  company  in  Brooklyn  containing  nearly 
70  miles  of  this  cable  amountiug  to  nearly  8,000  miles  of  wire;  in  New 
York  one  company  has  30,000  miles  in  use  while  otbei  large  cities  use 
proportionate  amounts.  He  mentions  the  advantages  of  paper  and  states 
that  pure  fibre  paper  is  as  indestructible  as  carbon;  the  fiist  paper 
cables  laid  6  years  ago  are  in  better  working  condition  to-day  than  when 
they  first  left  the  factory;  be  believes  that  the  subterranean  telephone 
cable  of  the  future,  except  under  some  peculiar  and  exceptional  circum- 
stances, will  be  exclusively  of  paper ;  there  are  no  foundation  patents 
on  paper  insulation.  He  gives  the  specifications  of  the  "Conference 
Standard,"  which  corresponds  to  those  for  the  larger  part  of  the  cables 
laid  in  New  York  and  elsewhere;  the  conductors  are  number  19  B.  & 
S.  guage,  aftei  insulation  with  paper  t^ey  are  twined  with  a  three  inch 
twist,  50  pairt  are  then  cabled  in  reversed  layers;  the  insulation  resist- 
ance must  be  at  least  500  megohms  per  mile  and  the  capacity  must,  not 
exceed  0.080  microfarads  per  mile;  such  a  cable  weighs  about  4  lbs.  per 
foot.  He  describes  briefly  a  plant  installed  by  himself  for  turning  out 
3,500  feet  of  this  cable  per  day  which  requires  one-third  the  number  of 
hands  formerly  necessary  for  an  output  of  3  feet  of  old  fashioned  cable. 
According  to  Dr.  Perrine  the  lowest  possible  theoretical  capacity  would 
be  0.03S6;  with  paper,  the  object  is  to  use  as  little  paper  and  as  much 
air  space  as  possible.  The  bunched  wires  are  covered  with  jute  and  then 
with  lead  containing  3  per  cent,  of  tin;  if  properly  handled  the  utmost 
confidence  may  be  placed  in  hot  lead  process  at  500  to  700  tons  pre.'suie 
to  prevent  the  existence  of  even  the  slightest  pin-hole ;  one  may  almost 
conclude  that  the  practical  limit  of  a  low  capacity  has  been  reached. 

ELECTRO-PHYSICS  AND  MAGNETISM. 
I'nipolar  hiductiojt. — A  paper  by  Prof.  Lecher  read  at  the  Imperial 
.\cadeTny  of  Science  in  October  is  reprinted  in  the  "Zeit.  f.  Elek.," 
Jan.  1.  Faraday  stated  that  the  rotating  magnet  does  not  carry  its  field 
with  it  and  that  the  lines  of  force  remain  fixed  ;  in  many  text  books, 
however,  the  contrary  is  claimed;  in  the  present  paper  he  disrusses  this 
question  and  describes  a  number  of  experiments.  If  a  point  of  light  is 
moved  the  rays  follow  it  only  in  a  figurative  sense,  news  rays  start  out 
from  each  successive  position  while  the  old  ones  cease.  If  the  field  does 
not  rotate  with  the  magnet  then  the  views  of  Preston  ("Phil.  Mag.," 
1885,  page  131.)  who  was  probably  the  first  to  differ  with  Faraday,  are 
not  correct;  W.  Weber  and  Lord  Rayleigh  agree  with  Preston.  The 
present  writer  thinks  that  the  statements  of  Preston  do  not  decide  the 
question  ;  Faraday  could  find  no  experimental  proof  for  his  opinion  :  a 
conclusive  proof  is  not  possible  with  a  simple  galvanometer  and  a  single 
rotating  magnet;  this  is  explained  in  some  detail;  he  concludes  that  the 
results  obtained  by  a  number  of  physicists,  which  he  cites,  can  be  ex- 
plained equally  well  by  both  theories.  He  describes  the  following  tests : 
In  the  adjoining  figure    let  1   and  2  be    two  electiomagnets    mounted  as 
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shown  so  that  they  can  be  revolved  independently  of  each  other,  the  two 
adjacent  poles  being  unlike,  and  there  being  5  contacts,  a,  l>,  ,,  d,  e,  the 
one  at  c  being  in  connection  through  the  pivots;  the  coils  of  the  mag- 
nets revolved  with  them.  When  (  and  it"  were  connected  with  a  galva- 
nometer, magnet  1  being  at  test  and  2  rotating  once  per  second,  a  de- 
flection of  38  was  obtained  ;  with  ./  and  .■  the  deflection  was  39,  in  both 
cases  the  current  flowed  from  the  equator  to  the  axis;  according  to  Fara- 
day the  seat  of  the  E.  M.  F.  in  both  cases  is  in  the  equatorial  radius; 
the  results  were  not  chacged  when  the  magnet  I  was  also  rotated  either 
in    the  same  or  in    the  opposite    direction ;  when  either    magnet  was    at 


rest  and  the  other  rotated  and  when  !■  and  d  were  connected  with  the 
galvanometer  the  deflection  was  about  the  same,  but  if  they  were  rotated 
simultaneously  in  opposite  directions  the  deflection  was  practically  equal 
to  their  sum,  which  is  easily  explained  according  to  Faraday  but  not 
according  to  the  views  of  Preston.  In  another  experiment  he  mounted 
the  near  ends  of  the  magnet:,  on  insulated  pivols  and  solde.'ed  copper 
discs  to  those  ends  of  the  magnet,  the  edges  of  which  dipped  into  mer- 
cury cups  forming  the  contact  «.  a  and  //  gave  a  deflection  ol  40  whether 
magnet  2  rotated  or  not;  c  and  /•  gave  a  deflection  of  7  in  the  opposite 
direction  whether  the  other  magnet  rotated  or  not;  •>  and  ■  gave  the 
difference  between  the  two;  with  </  and  f,  magnet  1  rotating  alone,  it 
was  33,  while  with  2  rotating  alone  and  in  the  opposite  direction  it  was 
33.5,  the  deflection  being  in  the  same  direction;  when  both  magnets  were 
lotated  in  opposite  directions  the  deflection  was  equal  to  the  sum  of  the 
above,  while  if  they  were  rotated  in  the  same  diiection  there  was  no 
deflection.  He  concludes  from  this,  that  Faraday's  views  are  correct, 
in  that  the  field  of  a  rotating  magnet  remains  at  re -t.  Applying  this  to 
the  eaith  there  should  be  positive  electricity  at  the  north  pole  and  neg- 
ative at  the  equator.  (Could  this  question  not  be  solved  in  a  very  sim- 
ple way  by  revolving  a  circular  electromagnet  on  its  axis  and  holding  a 
copper  disc  in  front  of  one  of  the  poles?  if  the  copper  disc  does  not 
tend  to  revolve  with  the  magnet  then  Faiaday  and  Lecher  are  right  in 
stating  that  the  lines  of  force  remain  fixed,  but  if  it  does  tend  to  revolve, 
then  Lord  Rayleigh  and  the  many  others  who  believe  as  he  does,  are 
right;  the  magnet  must  be  truly  cylindrical  and  the  disc  must  be  sym- 
metrically placed  and  be  protected  from  air  currents  by  a  sheet  of 
paper.  If  Lecher  is  right  a  bar  magnet  should  heat  if  it  is  revolved 
rapidly  on  its  axis.) 

Magnetic  Quality  oj  Iron. — The  Loud.  "Elec,"  Jan.  11,  contains  an 
inteiesting  paper  by  Prof.  Ewing  on  "Is  the  Magnetic  Quality  of  Iron 
Affected  by  Often  Repoated  Reversal.^?"  Referring  to  the  recent  observa- 
tions of  Mr.  Partridge  (see  Digest,  Dec.  29,  Jan.  512.)  be  describes  some 
experiments  made  by  himself  to  investigate  this  phenomenon;  in  these, 
small  iron  rings  were  exposed  to  a  long  continued  series  of  reversals, 
but  without  having  their  temperature  raised  by  moie  than  a  very  trifling 
amount;  the  section  of  the  rings  was  somewhat  less  than  1  sq.  cm.  ;  the 
magnetic  quality  was  carefully  examined,  to  begin  with,  by  a  graded 
series  of  cycles,  the  curve  being  plotted  for  each  ;  the  induction  ranged 
from  9,000  to  11,000  and  the  frequency  was  80;  the  rings  lemained  under 
this  action  continuously  foi  11  days,  after  which  they  were  removed  and 
at  once  tested  in  the  same  way  as  before;  he  gives  the  results  in  a  table 
and  a  curve ;  the  curves  showing  the  cyclic  processes  before  and  aftei 
are  also  given  and  show  that  no  change  was  brought  about  in  the  gen- 
eral character  of  this  cycle;  the  areas  are  given  and  the  curve  of  hyster- 
esis losses  is  plotted  ;  the  results  show  that  the  effect  described  by  Ml. 
Partridge  was  not  due  to  moleculai  fatigue  induced  by  reveisals  of  mag- 
netism ,  the  induction  was  much  higher  than  would  be  found  in  a  trans- 
former. He  adds  that  it  would  be  interesting  to  make  a  further  com- 
parison before  and  after  prolonged  baking. 

.tfanganese  Steel.— According  to  Lond.  "Ind.  and  Iron,"  Jan.  11,  Mr. 
Hadfield  states  that  this  metal,  which  is  piactically  nonmagnetic,  can 
be  made  magnetic  by  submitting  it  to  a  prolonged  action  of  a  tempera- 
tuie  between  500  and  600  degrees  for  two  hours. 

Resistances  oJ  Poor  Conductors. — A  papei  by  Mr.  Peirce  from  the  "Pro- 
ceedings of  the  American  Academy"  is  reprinted  in  full  in  the  Lond. 
"Elec.  Rev.,"  Jan.  11.  He  gives  the  results  of  experiments  chiefly  with 
wood,  marble,  ebonite,  etc.,  as  used  for  switchboards;  the  results,  how- 
ever, are  mostly  of  relative  value  only,  as  they  refer  to  the  distance 
'between  two  mercuiy  cups  drilled  into  the  materials.  Among  other 
things  he  refers  to  the  lesistance  of  white  marble  which  at  first  is  a 
fairly  good  conductor,  but  two  weeks  drying  in  the  sun  sometimes  in- 
creases the  resistance  10,000-fold.  Immersion  in  hot  paraflBne  is  recom- 
mended for  porous  bodies,  specially  if  done  under  the  receivei  of  an  aii 
pump;  a  coat  of  shellac  when  not  thoroughly  dry  often  lowers  the  insu- 
lation very  much. 

Electrical  Energy.— In  \^e  Lond.  "Elec.  Eng.,"  Jan.  11,  Dr.  Shuttle 
offers  a  theory  regarding  the  nature  of  electrical  energy;  it  apoears  that 
he  believes  an  electrical  current  to  be  an  effort  to  establish  equilibrium 
of  ether  stress. 

Work  of  an  Electrical  Current.— The  fourth,  fifth  and  sixth  Christ- 
mas lectures  by  Prof.  Fleming  on  this  subject  are  abstracted  in  the 
Lond.  "Elec.  En^.,"  Jan.  II. 

7"*!?  Work  oJ  //^rte.— Extracts  from  an  address  by  Mr.  Loewy,  the 
President  of  the  Academy  of  Sciences,  Paris,  are  reprinted  in  "L'Elec," 
Jan.  12. 

Diitri/'uliaii  of  Energy  in  the  Spectrum  of  the  Glow  Lamp. — A  paper 
of  some  length  by  Dr.  Nichols  is  published  in  the  "Phys.  Rev."  Jan- 
uary-February. He  summarizes  the  researches  of  others  which  show  that 
the  amount  of  light  for  the  energy  expended  is  much  greater  in  incandes- 
cent lamps  with  filaments  having  a  bright,  silvei-gray  surface  than  with 
jliose  having  a  dull  surface  having  the  appearance  of  lampblack,  show- 
ing the  advantages  of  the  former  kind  of  filaments.  He  describes  a  long 
series  of  experiments  made  by  himself  to  study  the  laws  of  radiation  of 
these  two  widely  different  carbon  surfaces;  he  subjected  the  filaments  to 
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very  wide  ranees  of  temperafuie  and  measured  the  distribution  of  en- 
ergy in  the  spectrum:  the  results  of  the  tests  are  given  in  curves  and 
tables;  the  areas  of  the  portions  of  the  curves  lying  within  the  range  of 
the  luminous  ravs  is  larger  in  the  case  of  bright  filaments,  which  ex- 
plain theii  superiority. 

Inftutnct  of  Electric  Current  on  Young's  Moi/u/us.—The  "Phys.  Rev." 
January-February,  publishes' a  paper  of  considerable  length  by  Mary 
Noyes  on  "Influence  of  Heat  and 'the  Electiic  Current  upon  Young's 
Modulus  for  a  Piano  Wire."  The  object  of  the  investigation  was  to  see  if 
there  is  any  indication  of  a  maximum  value  for  the  modulus  between  100 
degrees  and  200  degrees:  the  results  were  negative:  temperatures  were 
obtained  by  means  of  an  electric  current.  The  results  as  far  as  they  refer 
to  the  influence  of  the  electric  cunent,  show  that  it  perceptibly  modifies 
the  elasticity  and  that  the  effect  varies  with  the  conditions;  the  results 
are  not  sufficiently  numerous  to  deduce  the  laws;  the  results  show  that 
longitudinal  magnetization  has  no  appreciable  efl'ect  upon  the  elasticity. 

A  Theory  of  Electrical  Vision.— An  abstract  of  a  paper  by  Dr.  Turner 
read  before  the  Edinburgh  Medico  Chiruigical  Society,  with  this  title, 
is  publiibed  in  the  "Elei-.  Rev.,"  Jan.  16.  He  mentions  that  electro- 
magnetic waves  differ  from  light  and  heat  waves  merely  in  the  wave 
length  and  describes  the  detector  for  the  formet  kind  of  waves,  made  of 
a  tube  of  iion  filings  as  suggested  by  Hertz  and  his  followers.  He  gives 
Piof.  Lodge's  suggested  electrical  theory  of  vision  and  suggests  that 
selenium  affords  a  better  analogy. 

Secular  .tfag^ietic  dances.— The  "Pop.  Sc.  Mo. "  for  January  gives  a  very 
brief  account  of  Prof.  Rueckei's  recent  observations  (see  reference  in 
Digest,  Sept.  1).  The  earth  is  not  a  simple  magnet  and  each  hemisphere 
contains  a  pole  and  two  foci  of  maximum  intensity,  which  latter  aie  in 
motion  producing  the  secular  change ;  the  changes  suggest  that  they  are 
due  to  waxing  and  waning  of  forces  apparently  exerted  by  secondary 
lines  or  points  of  attraction  or  repulsion. 

Magnetic  Potential.— The  "Phys.  Rev.,"  January-February,  containsa 
short  paper  by  Dr.  Bedell.  He  considers  the  effect  of  permeability  on  the 
magnetic  potential,  and  shows  its  bearing  in  the  discussion  (to  which  he 
gives  many  references)  regaiding  the  dimensions  of  the  magnetic  pole 
in  the  electrostatic  system.  He  discusses  the  dimensions  of  magnetic 
potential  and  shows  that  in  a  uniform  medium  the  magnetic  potential 
due  to  a  current  is  independent  of  the  permeability. 

Pre-Scientific  Electricity. — An  article  of  some  length  by  Mr.  Hayden 
fiom  the  "New  Science  Review"  is  reprinted  in  "El'ty,  Jan.  25. 

Electrochemical  Actinometer. — An  abstract  of  some  length,  with  illus- 
trations, of  the  recent  paper  of  Mr.  Maiechal  (see  Digest,  Dec.  15-29)  is 
published  in  the  "Elec.  Rev.,"  Jan.  16. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Electricity  Direct  from  Coal.— The  Lond.  "Elec."  Jan.  11.  contains  a 
brief  communication  from  Mr.  Mond  which  he  states  throws  a  strange 
light  upon  the  source  of  electricity  in  Di.  Borcher's  cell  (see  Digest, 
Nov.  10,  Dec.  8-15-29).  He  gives  a  fable  of  the  following  combinations: 
when  the  annode  was  carbon  and  the  cathode  copper  the  voltage  ob- 
tained was  as  follows:  in  25  per  cent.  HCl  0.6006,  cuptic  chloride  in 
the  HCl  0.4655.  cuprous  chloride  in  HCl  0.3774,  carbon  in  copper  oxy- 
cbloride  in  HCl  and  copper  in  cuprous  chloiide  in  HCl  0.4315,  carbon  in 
copper  oxychloride  in  HCl  and  copper  in  carbonic  oxide  chloride  in 
HCl  0.4407;  when  both  the  auode  and  the  cathode  were  of  carbon  the 
results  were  as  follows:  carbon  in  cuprous  chloiide  in  HCl  and  air  the 
other  carbon  being  in  cuprous  chloride  in  HCl  and  carbonic-oxide  (carbon 
monoxide?)  0.0015  carbon  in  cuprous  chloride  in  HCl  and  air,  while 
the  other  carbon  was  in  cuprous  chloiide  in  HCl  and  coal  gas  0.0050. 
Editorially  it  is  stated  that  the  obvious  deduction  is  that  the  production 
of  a  current  in  Dr.  Borcher's  cell  was  due  to  the  corrosion  of  the  copper 
electrode  and  not  to  the  oxidation  of  the  gas  (see  also  an  article  by 
Mr.  Reed  in  The  Electrical  World,  Dec.  22,  p.  637). 

Gas  Battery.— The  Loud.  "Elec.  Eng.,"  Jan.  11,  gives  an  abstract 
fiom  the  "Jour,  of  the  Chera.  Soc."  of  a  paper  by  Mr.  Smale,  which 
appeared  in  the  "Zeit.  Phys.  Chem."  (no  dates  are  given).  The 
E.  M.  F.  was  determined  in  a  large  number  of  gas  battel ies  the  elec- 
trode being  usually  platinum  strips  coated  with  platinum  black  and  im- 
mersed partly  iu  the  gas  and  partly  in  the  electrolyte ;  the  nature  of  the 
plates  had  no  effect,  similar  lesults  being  obtained  with  gold,  platinum 
and  palladium ;  the  E.  M.  F.  appeared  to  be  independent  of  the  electro- 
lyte and  its  concentration  ;  abnormal  values  were  obtained  with  the  hal- 
ogen acids  and  many  salts,  which  he  believes  weie  due  to  secondary 
actions;  the  means  of  the  results  are:  hydrogen,  oxygen,  1.044  volts; 
hydrogen,  chlorine.  1.532  volts;  hydrogen,  bromine,  1.111 ;  hvdrogen, 
iodene,  0.530;  in  the  oxygen-hydrogen  cell  the  E.  M.  F.  falls  regularly  as 
the  temperature  increases. 

Electrochemical  Processes.— In  the  Lond.  "Elec.  Rev.,"  Jan.  11,  Mr. 
Swinburne  gives  a  brief  review  of  what  has  been  done  during  the  past 
year.  As  many  of  the  processes  aie  kept  secret  it  is  not  possible  to 
publish  accounts  of  them  ;  the  greatest  development  has  been  in  copper 
refining;  chlorate  of  potash  is  now  being  made  largely  by  simple  pro- 
cess; caustic  soda  and  bleaching  powder  are  also  being  made,  but  there 
19  less    chance  for  a  large    profit,  aii3  the  anode    difficulty  stands  where 


it  did,  the  only  promising  solution  being  a  cheap  form  of  carbon  which 
is  easily  replaced;  it  will  take  many  thousand  hp  to  make  any  appreci- 
able portion  of  the  chemicals  now  used;  important  lesults  have  been 
obtained  by  Siemens  and  Halske  and  by  Andreoli  in  the  generation  of 
ozone  ;  Vautin's  process  for  separating  silver  from  gold  by  using  gold  as 
an  anode  and  fused  chloride  of  silver  as  electrolyte,  deserves  mention 
as  a  simple  way  of  conducting  an  otherwise  troublesome  process;  sev- 
eral other  processes  are  referred  to  very  briefly ;  regarding  the  stripping 
of  tin  be  states  that  the  problem  now  is  to  find  sufficient  scrap  tin  to 
strip.  There  are  hardly  any  master  patents  to  be  gottep  for  electrolytic 
processes  and  there  is  therefoie  less  incentive  for  the  foimation  of 
companies;  companies  who  pay  little  and  who  go  to  work  with  eneigy 
and  good  management  would  do  splendidly  by  manufacturing  such 
chemicals  as  pay  best  without  being  tied  down  to  any  patented  pro- 
cesses. 

Extracting  Gold. — According  to  the  Lond.  "Ind.  and  lion,"  Jan.  11, 
Mr.  Lorsen,  a  German,  electiolyzes  a  solution  of  potassium  bromide  and 
obtains  an  alkaline  solution  of  hypobromide  and  bromate  which  is 
capable  of  dissolving  gold;  the  oie  is  treated  with  an  excess  of  this 
solutio.i  in  rotating  cylinders  after  which  it  is  filtered  and  the  gold  pre- 
cipitated by  iron  and  coal,  and  the  solution  which  then  contains  chiefly 
potassium  bromide  is  used   over  again  after  being  electrolyzed. 

Bleaching. — The  Kellner  process  is  described  and  illustrated  in 
"L'Eclairage  Elec,"  Dec.  22-29;  he  uses  an  electrode  of  copper  or  of 
phosphor  bionze,  one  side  of  which  is  platinum  plated  while  the  other 
is  amalgamated;  the  current  passes  through  successive  plates  in  series 
forming  an  approximation  to  a  numbei  of  cells,  the  fabric  to  be  bleached 
passing  between  these  plates. 

Primary  Battcries.—Mr.  Paine  in  the  Lond.  "Elec.  Rev.,"  Jan.  11 
states  that  the  current  and  constancy  of  a  battery  are  increased  by  plac 
ing  the  carbons  perpendicularly  to  the  zinc  instead  of  parallel,  the  rea 
son  for  which,  he  believes,  is  due  to  the  doubling  of  the  active  surface 

Batteries  in  .yfultiple  .-ire. — A  paper  by  Mi.  Peirce  from  the  "Pro 
ceedings  of  the  American  Academy"  is  reprinted  in  the  Lond.  "Elec 
Rev.,"  Jan.  11;  he  gives  a  mathematical  discussion  of  the  conditions 
when  cells  of  different  electromotive  forces  and  resistances  are  con 
nected  in  multiple  arc. 

Faiire  Patent.— The  British  Fauie  Patent  expired  Jan.  10;  the  Lond. 
"Elec,"  Jan.  11,  gives  an  abstract  of  the  patent  with  one  of  the  figures. 

Local  Action  in  Accumulators.— A.  translation  of  the  article  of  Mr. 
Darrieus  (see  Digest  Dec.  IS,  which  should  read  "L'Elec"  Nov.  17 
instead  of  Lond.  "Elec."  Nov.  17)  is  published  in  the  Lond.  "Elec. 
Rev.,"  Jan.   11.  • 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Testing  anif  Inspection  of  Electric  Light  Cables. — An  anonymous  aiticle 
is  begun  in  the  Lond.  "Elec.  Rev.,"  Jan.  11,  in  which  it  is  intended  to 
give  a  few  hints.  Tt  is  regretted  that  so  much  impoitance  is  attached  to 
the  resistance  per  mile  while  the  electrical  stress  which  it  will  stand 
is  generally  neglected  completely;  it  is  quite  possible  to  have  the 
former  high  and  the  latter  low,  and  the  leverse;  it  is  often  forgotten 
that  it  takes  much  longer  to  recover  from  an  electric  stress  than  is 
usually  supposed.  Regarding  the  usual  method  of  testing  the  insulation 
by  comparison  with  a  known  resistance  he  gives  a  few  hints;  if  the 
deflection  is  not  quite  steady,  then  if  the  unsteadiness  is  always  positive 
the  cable  is  probably  faulty,  while  if  it  is  someiimes  positive  and  some- 
times negative  it  is  probably  good  and  the  unsteadiness  is  caused  by  a 
bad  contact  iu  the  battery  even  though  the  "constant"  deflection  was 
perfectly  steady.  To  clean  the  end  of  a  cable  it  should  be  stripped  for  6 
inches,  lubbed  with  a  rag,  soaked  in  naphtha,  sciaped  with  a  knife  and 
then  dried  with  a  flame;  to  test  a  cable  by  pouring  water  over  the  drum 
is  quite  useless  and  very  misleading  as  it  may  appear  to  be  quite  faulty, 
although  under  water  it  would  be  quite  satisfactory,  which  is  probably 
due  to  the  fact  that  the  cable  never  gels  properly  electiified  ;  an  immer- 
sion of  less  than  24  hours  should  never  be  used. 

Voltmeter. — Nalder's  permanent  magnet  voltmeter  is  described  and 
illustrated  in  the  Lond.  "Elec,"  Jan.  11;  it  resembles  the  Weston  in- 
strument in  principle,  the  chief  diffeience  being  that  the  contacts  be- 
tween the  coil  and  the  terminals  are  made  by  means  of  platinum-irid- 
ium  pivots  and  springs  resting  against  them;  this  obviates  the  use  of 
spring  oi  flexible  connections  exerting  a  controlling  force;  the  control- 
ling foice  is  obtained  by  a  small  magnet  attached  to  the  coil  and  it  thus 
varies  with  any  change  which  may  take  place  in  the  permanent  magnet ; 
the  instrument  is  dead-beat  and  takes  about  2  watts  for  100  volts. 

Determining  the  Efficiencies  of  Dynamos  and  Motors. — In  the  serial  by 
Mr.  Ashworth  in  the  Lond.  "Elec.  Plant"  for  January  he  describes  atd 
illustrates  a  number  of  dynamometers. 

Pupillometry  and  Photometry.  — 'iHx.  Henry's  article  is  continued  in 
"L'Eclairage  Elec,"  Dec  22-29. 

.Measuring  Small  Resistances  and  Insulation  Resistances.  —  In  an  article 
by  Mr.  Fuchs  iu  the  "St.  Ry.  Rev."  for  January  he  describes  in  a  simple 
manner  a  practical  way  of  making  such  measurements  on  street  car 
motors  and  apparatus,  with  the  aid  ofa  voltmeter  and  an  ammeter.  For 
the  resistance  measurements  a  millivoltmeter  reading  from 0.02  to  3  volts 
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ii  used  for  uieasurinK  the  differences  of  potential  wbeii  a  known  current 
is  flowing  through  the  resistance;  for  insulation  ineasuremetits  a  high 
resistance  voltmeter  of  about  80,000  ohms  is  used;  a  ground  teadinK  and 
the  full  voltage  are  measured,  from  which  the  insulation  resistance  Is 
calculated,  knowing  the  lesistance  of  the  voltmeter;  up  to  39  megohms 
can  thus  be  measured  with  a  600  volt  Weston  instrument;  the  methods 
have  been  in  daily  use  for  three  years. 

EUclrical  Ttrms.— In  a  short  aiticle  on  this  subject  by  Mr.  Hacbeu- 
berg  in  the  "Elec.  Rev.,"  Jan.  16,  he  argues  in  favor  of  the  use  of  scien- 
ti6c  descriptive  terms  and  against  the  present  use  of  proper  names. 

TELEGRAPHY.  TELEPJiONY  AND  SIGNALS. 

.(J/(Vro//4o«/.— In  "L'Eclairage  Elec,"  Dec.  22-29,  Mr.  Anijan  describes 
and  illustrates  a  microphone  devised  by  himself  and  Mr.  Mercadier.  He 
states  that  microphones  made  of  grains  give  good  results  in  the  begin- 
ning but  are  apt  to  settle,  while  those  made  of  rods  do  not  give  a»good 
results  in  the  beginning  but  are  more  constant.  The  present  one  is  made 
of  carbon  rods,  slightly  inclined,  the  bottoms  resting  on  metallic  pivots 
while  the  upper  paits  rest  against  a  V-shaped  groove  in  a  block  of  cai- 
bon  on  the  diaphragm  ;  one  instrument  contains  eight  of  these  arranged 
two  in  parallel  and  four  in  series,  there  being  thus  16  contacts;  the  re- 
sistance is  7  to  8  ohms  and  the  current  required  about  0.3  ampere;  they 
can  be  regulated  by  adjusting  the  inclination;  at  the  minimum  inclina- 
tion conversation  is  practicable  with  an  artificial  line  of  240  miles  of 
iron  wire  or  10,800  miles  of  copper  wire. 

Telephonic  Efficiency. — In  a  paper  by  Mr,  Pieiard  in  the  "Bull.  I'Ass. 
Ing.  El.  Montefiore,"  Dec.  15,  he  discusses  the  telephonic  efficiency  of 
the  Van  Rysselberghe  transmitter  and  the  loss  of  energy  in  the  derived 
ciicuits  to  a  strong  self-induction.  He  concludes  that  systems  in  which 
transformers  are  used  are  inferior  as  fai  as  the  utilization  of  energy  is 
concerned,  in  comparison  with  those  in  which  the  telephone  is  in  dei- 
ivation  to  a  resistance  having  a  great  impedance. 

Telephone  Switchb.^arJ. — The  Pozdena  system  is  described  and  illus- 
trated in  the  "Zeit.  f.  Elek.,"  Jan.  1. 

Magnetic  Call. — An  electromagnetic  telephone  call  devised  by  Roulez 
is  described  and  illustrated  in  "L'Elec,"  Jan.  12. 

Cable  Signaling. — Mr.  Delany's  recent  paper  (see  Digest,  Dec.  22, 
Jan.  5),  is  referred  to  briefly  in  the  Lond  "Elec.  Rev.,"  Jan.  II,  and  it 
is  stated  that  the  experiments  aie  interesting  chiefly  from  a  scientific 
point  of  view  as  the  chief  want  at  present  is  to  increase  the  working 
capacity  by  means  of  automatic  transmission  and  not  to  go  back  to  the 
sounder;  doubt  is  also  expressed  whether  it  would  be  advantageous  to 
connect  land  lines  with  the  cables  as  the  foimer  can  be  worked  more 
rapidly. 

Muirhead  vs.  Commercial  Cable  Co. — In  an  editiri'il  in  the  Lond. 
"Elec.  Rev.,"  Jan.  11,  that  journal  expresses  a  difference  in  its  views 
with  those  expressed  in  a  lecent  numbei  of  "Engineering"  (see  Digest, 
Jan.  19),  regaiding  this  important  litigation. 

Telegraph  Poles. — According  to  the  "Elec.  Tech.,"  Dec.  31,  telegraph 
poles  in  Norway  have  a  hole  bored  into  them  several  feet  above  the 
earth,  about  1  inch  in  diameter  reaching  to  the  middle  of  the  pole,  into 
which  is  introduced  about  150  grammes  of  pulverized  sulphate  of  cop- 
per after  which  the  hole  is  plugged  with  a  wooden  stopper;  it  is  renewed 
every  three  or  four  months. 

Multiple  Telegraph. — A  continuation  of  Mr.  Baudot's  article  (the  first 
part  of  which  was  mentioned  in  the  Digest,  April  14.)  is  published  at 
some  length  in  the  "Bui.  Soc.  Int.  Elec,"  for  December. 

Telegraph  System  in  London. — An  addiess  by  Mr.  Haton  is  reprinted  in 
the  Lond.  "Elec.  Rev.,"  Jan.  11. 

Recent  Storms  and  Telegraphs.— A  shoit  article  referring  to  the  English 
lines  is  contained  in  the  Lond.  "Elec.  Rev.,"  Jan.   11. 

Telegraphs. — "Elec.  Power"  for  Januaiy  contains  an  article  by  Mr. 
Haskins,  in  which  he  gives  a  brief  history  of  the  early  American,  Eng- 
lish and  Scotch  systems,  the  latter  being  that  of  Bain. 

Magneto  Telephone. — In  "El'ty,"  Jan.  23,  Mr.  Perry  describes  how  to 
construct  a  cheap  and  serviceable  instrument  for  domestic  and  office  pur- 
poses. 

Peculiar  Telephone  Troubles. — The  arlicle  of  Mr.  Mix  abstracted  in  the 
Digest,  Jan.  19,  is  reprinted  in  full  in  the  "Elec.  Rev.,"  Jan.  16. 
MISCELLANEOUS. 

Sterilizing  Milk. — According  to  the  "Elek.  Anz.,"  Jan.  10,  a  process 
has  been  invented  in  Holland  which,  according  to  the  patent,  consists 
simply  in  subjecting  the  milk  for  some  time  to  the  "double  action"  of 
an  electric  curient,  whereby  all  the  miciobes  are  destroyed. 

Electric  Logs. — Several  forms  of  logs  for  recording  the  speed  of  ves- 
sels are  described  and  illustrated  in  "L'Elec,"  Jan.  12. 

Treatment  in  Case  of  Accidents. — The  instructions  prepared  by  a  com- 
mittee of  the  French  Academy  of  Medicine  consisting  of  Bourchard 
d'Arsonval,  Laborde  and  Gaiiel  for  the  municipal  departments  in 
Paris,  are  reprinted  in  "L'Elec,"  Jan.  12;  they  appeal  to  differ  but 
little  from  those  now  well  known. 


0&>/ff.— "La  Nature,"  J.in.  12,  givc^  un  illuntiutcd  dcbcription  uf  the 
establishment  of  St  Raphael  where  ozone  is  issued  for  curative  pur- 
poses. 

Electric  Light  as  a  Therapeutic  and  Diagnostic  Agent.— K  paper  on 
this  subject  by  Dr.  Cleaves  read  at  the  American  Blectro-Tberapcutic 
Association  is  reprinted  in  the  Lond.  "Elec.  Kev.,"  Jan.  11. 

Mattel's  Aemeay.—Tbe  leading  article  of  the  Lond.  "Elec.  Re».," 
Jan.  11,  discusses  "Matteism  on  Its  Defence." 

Educational.— An  anonymous  cor'espondcnt  to  the  Lond.  "Hlec," 
Jan  11,  discusses  the  subject  of  "labor  saving"  apparatus  as  an  instru- 
ment of  education  (see  Digest,  Jan.  12  and  26).  The  basis  of  bis  argu- 
ment is  well  expressed  in  one  of  the  opening  sentences  in  which  be 
says:  "I  believe  that  the  put-u-penny-in-the-slot-and-turn-tbe-bandle 
system  of  teaching  practical  physics  is  subversive  of  all  true  education, 
especially  with  junior  students,  and  I  think  it  has  the  additional  effect 
of  completely  spoiling  the  teachers." 

Training  o/  the  Electrical  Engineer.— Th^  "Elec.  Power"  for  Jannaiy 
contains  the  first  part  of  an  article  by  Mr.  Cahoon  in  which  he  intends 
to  point  out  the  necessity  for  supplementing  a  technical  education  with 
a  practical  course  of  training  and  to  give  the  changes  which  have  oc- 
curred in  the  course  of  training  as  given  to  students  by  one  of  the  large 
electrical  companies;  he  took  charge  of  the  "Expert"  department  of  the 
course  which  was  started  at  the  works  of  the  Thomson-Houston  Co.  ; 
the  present  portion  consists  chiefly  of  a  large  number  of  illustrations 
of  the  old  and  the  new  apparatus  made  by  that  company,  including  an 
illustration  of  a  large  1,000  kw  transformer. 

Meeting  of  the  A'orthwcstern  Electrical  Association.— Th^  greater  por. 
tion  of  the  "West.  El.,"  Jan.  26,  is  devoted  to  a  report  of  this  meeting, 
including  a  large  number  of  illustrations  of  the  exhibits. 

Moonlight  Tables  for  march,  189S. 

Herewith  we  give  Mr.  H.  W.  Frund's  table  of  lighting  hours  for  the 
month  of  March,  under  his  modified  form  of  moonlight  schedule: 


TABLE   NO.  1, 

TABLE 

NO.   2 

Standard  Moonlight 

Frund's  New 

Moonlight 

System. 

System. 

Date. 

Light. 

Date. 

Exting. 

Date. 

LighL 

Date. 

Exting. 

1 

10.10   P.  M.         2 

5.30  A.  M. 

1 

6.20  P.  M. 

2 

5.30  A    M. 

2 

11.10      "               3 

5.30      " 

2 

3 

5.30       •■ 

3 

3 

3 

It        ti 

3 

12.00  M. 

4 

12.25  A.  M.         4 

s'ioA.  M. 

4 

12.25  A.  M. 

4 

5.30  A.  M. 

S 

1.30      ■•               5 

530      ■• 

4 

620  P.  M. 

4 

12.00  M. 

6 

2.30      ••               6 

S..>0      •' 

5 

1.30  A.  M. 

5 

5.30  A    M. 

7 

3  20      "         17 

5.30      " 

5 

620  P.  M. 

5 

liOO    M. 

8 

4  00      •■         1      8 

5.30      " 

6 

2.30  A.  M. 

6 

5.30  A.  M. 

Q 

No  light.     1      9 

No  light. 

6 

620  P.  M. 

6 

12.00  M. 

10 

10 

; 

620      " 

7 

12.00     •• 

11 

11 

'• 

8 

630      '• 

8 

12.00     •• 

12 

6  30  P.  M. 

12 

9.20  P.  M. 

9 

6.30      '• 

9 

12.00    ■• 

13 

6.30       ■' 

13 

10.30      '• 

10 

630      " 

10 

12.00    '■ 

14 

6  30      " 

14 

11.50      " 

11 

630      " 

U 

12.00    •■ 

15 

630      " 

16 

1.00  A.   M. 

12 

630      •• 

12 

12.00    " 

16 

6.30      " 

17 

2.00      " 

13 

630      " 

U 

12.00    •• 

17 

6.40       '• 

18 

3.00      " 

14 

6.30      " 

14 

12.00      •• 

18 

6  40       '• 

19 

4.00      " 

15 

630      " 

16 

1.00  A.   M 

19 

640       •' 

20 

4.30      '■ 

16 

630      " 

17 

2.00       •• 

20 

640      "         ,     21 

5.00      " 

17 

640      " 

18 

3-00      •■ 

21 

6.40       '• 

22 

5.00      '• 

18 

6.40       " 

19 

4.00       " 

6  40       '■ 

23 

5.00      •' 

19 

640       " 

20 

4.30       •• 

23 

6  40       " 

24 

5.00      '■ 

20 

640       " 

21 

5.00      " 

24 

6  40       " 

25 

5.00      " 

21 

640       " 

22 

5.00      " 

25 

640       " 

26 

5.00      " 

22 

640       '■ 

23 

5.00      '• 

26 

6  40       " 

27 

5.eo    " 

23 

640       " 

24 

5.00      " 

27 

6.50      " 

28 

5.00     " 

24 

64a      " 

25 

5.00      " 

28 

8  00      " 

29 

5.00     " 

25 

640       " 

26 

5.00      •• 

29 

9  00      " 

30 

4.50       '• 

26 

650      " 

27 

5.00      " 

30 

10  00      ■' 

31 

4.50      " 

1  27  I 

650       " 

28 

5.00      •• 

31 

11.00      " 

1 

4  50      •• 

1.28 

650       •• 

29 

5.00      '■ 

29 

6.50       " 

30 

4.50       " 

30 

6.50      " 

31 

4.50       •• 

31 

650      " 

1 

4.50       " 

Note— These  schedules  are  made  up  on  sun  time.  Where  standard  lime  is 
used  and  it  varies  considerably  from  sun  time,  the  proper  deduction  or  addition 
must  be  made  to  all  the  times  here  given. 

Static  Electricity  and  Printing. 

For  years  printers,  and  others  handling  textile  and  other  kinds  of  fibrous 
materials,  have  been  troubled  duiing  cool  or  windy  weather  with  static 
electricity,  at  times  the  electricity  being  so  troublesome  as  to  make  it 
necessary  to  stop  the  machinery  many  times  a  day.  In  printing  it  often 
happens  that  two  feeders  are  lequired  to  get  the  paper  down  to  the 
grippers.  Even  then  the  trouble  is  only  begun,  for  at  times  the  paper 
will  cling  so  tightly.to  the  cylinder  that  it  has  to  be  torn  off,  or,  if  suc- 
cessful, in  leaving  the  cylinder,  it  may  cling  to  the  fly  and  cause  another 
stoppage  of  the  press  and  a  loss  of  time.  At  the  fly  table  the  paper  is 
delivered  in  such  an  ii regular  and  neven  mannei  that  much  time, 
patien;:e  and  labor  are  requited  to  stiaighten  it  out  to  be  worked,  cut  or 
folded.  At  other  times  it  clings  so  tenaciously  to  the  other  sheets  that 
the  ink  is  transferred.  The  trouble  is  not  in  any  particular  kind  of 
paper,  although  some  kinds  become  more  readily  electrified  than  otbeis. 
Among  electricians  who  have  made  this  a  matter  of  study  is  Mr.  L.  E. 
Bathrick,  29  West  Thirteenth  street.  New  York,  who  was  called  upon  in 
the  winter  of  1883  by  the  president  of  one  of  the  largest  printing  houses 
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in  New  York  and  asked  to  devise  something  to  aid  tbeni  in  getling  rid 
of  the  electricity  which  causes  so  much  trouble.  After  experiuunting 
18  mouths,  a  means  for  dissipating  static  electricity,  uot  only  in  the 
pressroom,  but  elsewhere,  was  discovered,  and  since  then  this  method 
has  never  failed  to  accomplish  its  object.  The  invention  consists  in  the 
employment  of  a  fibrous  material  charged  with  a  fluid  whose  nature  is 
not  divulged  by  the  inventor.  These  are  placed  in  the  path  of  the  sheets 
or  material  in  which  the  electricity  is  present  in  such  a  manner  that  it 
is  dissipated,  thus  obviating  the  trouble^that  would  otherwise  result. 


The  Cahall  Vertical  Boiler. 


Knowles  Air  Pump  and  Jet  Condenser. 


The  style  of  vertical  single  acting  air  pumps,  in  combination  with  a 
jet  condenser,  illustrated,  manufactured  by  the  Knowles  Steam  Pump 
Works,  <)5  Liberty  street.  New  York,  is  applicable  to  all  kinds  of  con- 
densing engines,  in  connection  with  electrical  and  other  power  plants. 
It  has  shown  high  eificiency  undei  all  kinds  of  service,  due,  partly,  to 
the  vertical  single  acting  air  cylinder,  which  produces  a  continuous  flow 
of  the  condensing  water  and  vapors  in  one  direction,  doing  away  with 
thejntermittentlactionlproducedfin'a'double  acting  pump,  and  partly  to 


The  vertical  water  tube  boiler  we  illustrate  is  manufactured  by  the 
Aultman  &  Tayloi  Machinery  Company.of  Mansfield,  0.,for  which  H.  H. 
Collins  &  Company.Bank  of  Commerce  Building, Pittsburgh, Pa.,  are  sole 
agents  in  the  United  States.  As  will  be  seen  it  consists  of  two  drums 
arranged  one  above  the  other  and  connected  with  four-inch  vertical 
tubes  which  are  expanded  in  the  diums  at  each  end.  The  upper  or  steam 
diuni  has  an  opening  through  its  centre  for  the  exit  of  gases;  as  the 
water  line  is  only  about  a  foot  above  the  bottom  of  the  drum,  this 
leaves  five  feet  of  vertical  heating  surface  above  which  slightly  super- 
heats the  steam,  theieby  precluding  any  possibility  of  priming. 

A  feature  of  the  boiler  is  the  external  circulating  pipe  which  leaves 
the  upper  drum  be'.ow  the  water  level  and  is  carried  down  outside  the 
brick  work  to  a  poiut  just  below  the  tube  sheet  of  the  lower  drum, 
where  it  enters.  The  circulation  in  this  pipe  is  very  lapid  and  positive 
in  one  direction  ;  the  water  in  the  pipes  connecting  the  drum  ascends 
to  the  steam  drum,  delivering  there  a  mixtuieof  «ateiand  steam,  the  for- 
mer of  which  then  enters  the  circulating  pipe,  is  carried  down  to  the  mud 
drum,  and  then  again  arises  with  its  mixture  of  steam.  As  this  mixture 
of  steam  and  water  coming  from  the  upper  ends  of  the  tubes  in  the 
boiler  is  in  the  proportion  of  about  half  steam  and  half  water,  the  water 
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The  C.\hali-  Vertical  Boiler. 


the  perfection  of  the  valve  geai,  which  controls  the  pump  when  running 
at  any  speed.  The  motion  of  the  valve,  which  is  adjustable,  even  while 
the  pump  is  in  operation,  is  taken  from  the  beam  connecting  the  two  air 
buckets  through  the  medium  of  crossheads  and  links,  and  is  transmitted 
by  means  of  a  connection  and  bell  crank  to  a  small  D  slide  valve.  On 
the  rod  of  this  valve  are  placed  two  adjustable  collars,  which  can  be 
adjusted  to  shorten  oi  legthen  the  stioke  of  the  pump  at  pleasure.  This 
valve  controls  an  auxiliary  steam  piston  which,  in  its  turn,  moves 
another  oidinary  D  slide  valve,  distributing  steam  to  the  main  steam 
cylinder.  The  valves  in  the  buckets  and  valve  plates  are  not  of  the  old- 
fashioned  beam  engine  type,  but  consist  of  a  large  number  of  small  disc 
valves  that  are  more  efficient,  and  whose  aggregate  aiea  is  gieater  than 
a  single  one.  The  condensei  has  an  attachment  that  is  almost  indis- 
pensable, and  consists  of  an  automatic  device  for  preventing  the  con- 
densing water  fiom  rising  above  a  certain  height  in  the  condenser,  and 
so  obviating  any  possibility  of  serious  damage  thiough  flooding  the 
cylinders  of  the  main  engines  with  water.  Without  the  condenser  this 
air  pump  is  also  veiy  effective  for  marine  engines,  in  which  capacity  it 
has  already  done  excellent  service. 


in  the  boiler  consequently  circulates  21S  times  thiough  the  course  de- 
scribed before  finally  becoming  steam.  This  steady  and  rapid  ciiculation 
insuies  a  uniform  temperature  of  water  in  all  the  tubes,  thus  relieving 
the  boiler  from  the  possibility  of  destructive  strains  from  unequal  ex- 
pansions. 

The  boiler  rests  upon  four  iron  biackets  riveted  to  the  lower  or  mud 
drum,  supported  upon  four  piers  of  the  foundation,  the  entire  strnctuie 
standing  without  contact  with  the  brickwork,  and  thus  allowing  the 
freest  expansion. 

The  gases  escape  through  a  central  opening  in  the  uppei  drum,  the 
upper  tube  sheet  having  a  ciicular  opening  in  its  centre,  which  leaves  a 
central  open  space  between  the  tubes  which  gradually  nariows  to  the 
bottom  of  the  tube  sheet.  In  this  space,  which  is  in  the  foim  of  an  in- 
verted cone,  deflected  plates  are  introduced  which  cause  the  gas  to  be 
alternately  thiown  out  and  in  throughout  the  whole  heating  space,  giv- 
ing them  a  sweep  at  neaily  right  angles  to  the  tubes  and  thereby  extract- 
ing the  heat  from  the  gases  until  they  become  very  nearly  of  the  temper- 
ature of  the  water  contained  in  the  boiler. 

The  external  combustion  chamber  is  roofed  over  witli  a  heavy  fire- 
brick arch  which    becomes  incandescent   shortly  after  the   boiler  is  fired 
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and  radiates  directly  oil  to])  of  tbegrecu  coal,  its  iuteiise  heat  Ibuaciiabliiii; 
the  Cahall  boiler  to  be  operated,  it  is  claimed,  with  less  smoke  than 
other  boilers.  The  space  occupied  by  these  boilers  is  very  small,  that 
for  a  250-hp  boiler  being  9  feet  front  by  17  feet  long. 


A  Model  Isolated  Plant. 

The  new  building  of  the  Philadelphia  /mjiihrr,  as  a  part  of  its  modern 
equipment,  contains  a  very  complete  lighting  and  power  plant.  dc°'Bned 
and  inslalkd  by  \V.  C  Mclulirc- \-  CiiniDany,   Philadelphia,  and  fi.i       liui, 


Fig.    1. — OxK  or  thk 


.1';neraT( 


the  Eddy    Electric    Manufacturing    Company,  Windsor.  Conn.,  i^upplied 
the  dynamos  and  motois. 

The  generating  plant  consists  of  two  40-kw  lighting  generators  and  one 
90-kw  220-voU  power  generator.  Each  machine  is  directly  connected  to 
a  McEwen  engine  running  at  a  speed  of  300  revolutions  per 
minute.  The  connection  between  the  engine  and  dynamo  shaft  is  by 
means  of  a  rigid  Sanged  coupling  securely  fastened  by  bolts,  no  bearing 
being  used  between  the  armature  of  the  dynamo  and  the  engine  box.  .An 
outboard  bearing  is  provided,  however,  at  the  commutator  end  of  the 
machine,  which  is  supported  by  a   pillow  block  made    adjuftable    to  the 


slots  and  core  being  also  thoroughly  insulated  by  micanile.  The  whole 
armature  and  commutator  aie  thoroughly  ventilated  by  apertures  and 
ducts  for  the  free  passage  of  the  air.  The  field  coils  are  wound  on  metal 
spools,  the  series  and  shunt  coils  occupying  sepaiute  compartments. 

The  machines  are  all  highly  finished  and  present  an  appearance  in 
accord  with  the  attractive  engine  room  in  which  they  are  placed.  Their 
behavior,  too,  is  fully  on  a  par  with  their  appearance,  and  they  handle 
their  full  loads  and  often  large  overloads  without  the  least  sparking  or 
undue  heating.  The  whole  combination  of  engines  and  dynamos  makes 
■^o  little  noise  and  vibration  as  to   be  hardly  noticeable  in    the  adjoining 

inoniS. 

Directlyjbelted^to  each  'printing  piess  is  a  slow  speed  motoi,  that  on 
die  largest  press  being  of  40-hp  at  47S  revolutions,  and  those  on  each  of 
the  smaller  presses  of  2S-hp  at  52  revolutions.  These  motors  are  of  the 
multipolar  consequent  pole  type,  with  steel  frames  and  ironclad  arma- 
luies.  Their  construction  is  such  as  to  insure,  as  far  as  possible,  against 
danger  fiom  accident,  cither  mechanical  or  electrical. 

The  type-setting  machines  are  run  by  one  lOhp  motor,  and  the  stereo- 
typing room  has  a'so  a  10-hp  motor.  The  high  speed  plate-lift  connect- 
ing the  stereotyping  and  pressiooms  is  operated  by  a  5-hp  motor.  The 
photographers'  room  and  pneumatic  tube  system  each  employ  a  2-hp 
motor,  and  a  ;i-hp  motor  operates  the  lift  from  the  basement  to  the  first 
floor;  this  latter  is  a  link-belt  device,  and  cariies  papers  from  the  press- 
room to  the  delivery  room. 

While  the  2  kw  lighting  machines  have  bad  ample  opportunity  for 
showing  theii  excellent  qualities  under  severe  circumstances,  frequently 
carrying  large  overloads  for  several  days,  in  the  shape  of  current  for 
displaying  lighting,  it  remained  for  the  90  kw  machine  to  prove  the 
worth  of  its  design.  This  machine  furnished  current  for  the  motors  in 
the  building,  including  those  running  the  presses.  It  is  a  frequent 
(iccuirence  for  the  full  load  to  be  tnrown  on  and  off  several  times  a 
minute,  and  at  no  time  during  its  run  does  it  have  a  steady  load,  a  con- 
dition peculiar  to  laige  press  work,  the  sharpness  and  frequency  of  the 
vaiiations  exceeding  those  of  the  well-known  trolley  load.  Under  these 
trying  conditions,  these  machines  behaved  admirably,  sparking  at  the 
commutator  being  imperceptible;  their  behavior  was  the 'wonder  and 
admiration  of  all  the  visitors  present  at  the  recent  formal  opening  of 
the  new  building.  The  regulation  also  came  in  foi  a  generous  shaie  of 
well  deseived, praise. 

The  switchboard  in  the  engine  room  was  furnished  by  W.  C.  Mclntire 
S:  Company,  and  is  composed  of  two  panels  of  slate :  one  for  the  gener- 
ators and  feeders  of  the  lighting  system  and  the  othei  for  the  power  sys- 
tem. These  panels  contain  Weston  illuminated  dial  switchboard  instru- 
ments, switches  for  dynamos  and  feedeis,  ground  detector,  fuses,  etc. 
The  wiring  of  the  building  is  done  on  the  thiee-wire  convertible  system 
with  a  switch  so  arranged  on  the  switchboard  that  the  load  may  be 
thrown  on  the  regular  three-wire  system  of  the  Edison  Illuminating 
Company  or  on  either  one  or  both  of  the  lighting  geneiators.  When  the 
system  is  operated  from  the  lighting  dynamos  it  becomes  virtually  a 
two-wire  system  at  110  volts.  There  are  altogether  1,200  lights  installed 
throughout  the  building. 

In  like  manner  the  panel  for  the  power  system  has  a 
double-throw  switch  so  airanged  as  to  peimit  the  motors 
throughout  the  building  being  thrown  on  the  street  circuit 
should  the  power  dynamos  be  disabled  by  any  cause. 


A  New  Cleat. 

A  new  cleat,  which  we  illustrate  herewith,  is  being 
placed  on  the  market  undei  the  name  of  the 
".Simplest"  by. the    Electric    Heat  Alarm    Company,    145 


Fig. 


-Dynamo  Room. 


engine  healings  by  means  of  wedges.  The  bearing  sleeve  itself  is  of  the 
spherical  self-aligning  type,  and  felf-oiling  from  a  reservoii  in  the  box. 
The  aimatures  are  of  the  iron-clad  type,  with  conductors  consisting  of 
copper  bars  of  rectangular  section  embedded  in  slots  cut  in  the  core. 
These  bars  are  connected  at  the  ends  by  copper  strips,  bent  spirally  and 
so  arranged  as  to  prevent  any  crossing  of  conductors,  and  the 
bars  are   placed  in  micanite    tubes  befoie    inserting    into   the    slots,  the 


Nkw  Single  Cleat 

High  St.,  Boston,  Mass.  The  claims  made  for  the  cleat  are  its  simplicity 
on  account  of  comprising  only  one  piece ;  it  anchors  the  wire  without 
cutting  or  bending  it,  and  there  is  no  breakage;  it  can  be  put  up  inde- 
pendently of  the  wire  and  can  be  used  for  nearly  all  sizes  of  wires,  and 
two  different  sizes  may  be  used -with  the  same  cleat.  It  is  also  claimed 
that  by  actual  test  it  proved  to  be  a  better  insulator  than  the  usual  two- 
piece  cleats. 
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Vertical    Duplex   Boiler   Feed   Pump  and    Automatic   Exhaust 
Relief  Valve. 


Id  our  last  issue  we  published  a  description  of  the  Blake  vertical  Iviiii 
air  pump  and  jet  condenser,  mAnufactuied  by  the  Geo.  F.  Blake  Manu- 
facturinc  Company,  15  Liberty  street,  New  York,  as  applied  to  the  lour 
1,000  hp  engines  at  the  West  End  electric  power  station  in  rhicago. 
The  accompanying  engraving  represents  the  Blake  vertical  duplex  boiler 
feed  putups  that  are  used  so  satisfactorily  in  the  same  plant.  T|jis  is  the 
same  type  of  pump  that  has  been  adopted  by  the  United  States  Navy  in 
all  the  later  large  naval  vessels,  where  they  have  made  a  good  record  on 
account  of  theii  efficiency,  compactness  and  minimum  weight.  The 
valve  is  of  the  regular  standard  Blake  construction,  ariangedwith  adjust- 
able collars  on  the  valve  rods,  which  can  be  set  to  legulate  the  length 
of  the  stroke  of  the  pump,  even  when  running.  The  area  through  the 
water  valves  is  unusually  large,  thus  permitting  a  high  rate  of  speed, 
an  important  advantage  in  cast  of  fire  or  other  emirgencies.  The  removal 
of  the  bonnet  shown  on  the  front  of  the  water  cylinder  gives  ready 
access  to  all  the  valves,  the  latter  being  held  in  position  by  a  special 
ioim  of  valve  bolt,  which  is  designed  to  also  hold  the  seats  in  place  and 
prevent  any  possibility  of  their  coming  loose.  The  water  cylinders  are 
supplied  with  adjustable  packing,  which  can  be  replaced  by  removing 
the  follower  plate  from  the  upper  side  of  the  water  piston. 

In  addition  to  the  outfit  of  air  and  boiler  feed  pumps  at  the  Chicago 
station,  the  Blake  automatic  exhaust  relief  valve  is  used  on  the  gener- 
ating engines.  As  its  name  implies,  it  is  an  automatic  device  for  lelieviijg 
the  back  pressure  in  the  low  pressure  cylinders  of  the  main  engines,  in 
case  of  the  failure  of  the  vacuum  due  to  air  leaks,  cessation  of  the  injec- 
tion water,  or  accident  to  the  air  pumps.  Its  use  and  operation  is  so 
clearly  shown  in  the  cut    that  a  brief   description  only  is  necessary.     As 


of  a  material  that  is  not  affected  by  heat,  and  does  not  adhere  to  the  seat 
and  cau.se  the  valve  to  stick  when  the  lelief  is  needed.  The  valve  was 
originally  designed  to  only  go  with  the  Blake  condenser,  but  as  it  has 
proven  so  successful  for  other  purposes  the  above  company  has  placed  it' 
oo  the  market  for  general  application. 

Electric  Heating. 

Among  the  other  modern  conveniences  that  will  be  employed  on  the 
Metropolitan  Elevated  Electric  Railway,  of  Chicago,  are  electric  beat- 
ers, for  which    the  contract   has  been   awarded    to   the.  Central    Electric 
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Fig.  1,— Heater  Under  Cross  Seats. 

Heating  Company,  26  Cortlandt  St..  New  York.  The  form  of  the  heater 
is  shown  in  Fig.  1,  and  the  method  of  wiring  in  Figs.  2  and  3,  the 
former  being  for  motor  cars  and  the  latter  for  trailer  cars.     The  first  cars 
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Figs.  2  and  3. — Motor  and  Trailer  Car  Wiring.    " 


to  be  heated  will  be  55  motor  and  100  trailer  a  cars,ll  of  which  are  38 
feet  8H  inches  long,  7  feet  10  inches  wide,  with  a  centre  height  of  8  feet 
6%  inches  and    a   side  height  of   6  feet  TK  inches.     The  capacity  of   the 
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Vertical  Feed  Pump. 

soon  as  the  pressure  of  the  accumulated  steam  in  the  exhaust  pipe 
reaches  the  pressure  of  the  atmosphere,  the  valve  lises  quickly,  allow- 
ing the  steam  to  escape  and  the  engine  to  lun  non-condensing.  As  soon 
as  the  vacuum  is  again  obtained,  the  pressure  on  the  top  of  the  valve 
tends  to  close  it.  Instead,  however,  of  suddenly  dropping  to  its  seat,  as 
an  ordinaiy  check  valve  would  do,  and  pound  itself  to  pieces,  the  valve 
gently  seats  itself,  through  the  compression  of  the  condensed  steam 
beneath  the  dash  pot  piston.  This  water  slowly  escapes  thiough  the 
annular  space  provided  by  a  loose  fit  between  the  piston  and  the  dash 
pot,  and  cushions  the  valve  before  it  seats  itself.     The  valve  face  is  made 


Automatic   Exhaust   Valve. 

cars  is  2,233  cubic  feet  and  the  total  glass  surface  208  square  feet.  As 
shown  in  Figs.  2  and  3,  each  car  will  have  12  heaters  connected  four  in 
series  and  each  of  the  three  series  of  each  car  on  an  independent  switch. 
With  all  the  circuits  on  the  heaters  will  take  144  amperes  at  500  volts,  or 
7.000  watts.  The  heaters  placed  at  the  side  seats  are  to  be  34  inches  long, 
7  inches  high  and  2'A  inches  wide.  The  other  four  are  smaller,  being 
21  andTxZii  inches.  Each  series  of  the  laiger  heaters  takes  2,600  watts  and 
the  four  smallei  1,800.  It  is  estimated  that  with  all  of  the  heaters  on 
the  car  temperature  will  be  kept  between  56  and  60  F.  when  the  outside 
temperature  is  from  zero  to  10  degrees  F. 
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Test  of  Steam  Pressure  Regulator  on  a^Dynamo  En);ine. 


The  accompanying  chart  shows  a  result  that  will  be  inleirsting  to 
steam  users.  The  chart  was  made  by  two  Edson  recotdiiig  gauges.  Foi 
convenience  of  comparison,  two  lines — one  indicating  the  initial  or 
boiler  pressure,  and  the  other  the  delivery  pressure — were  traced  on  one 
chart.     The  &gures  at  the  top  of    the  chart  indicate   the  hour.     The  light 


ftom  any  lloui  <>(  the  building,  by  simply  pulling  a  cord  counectrd  to 
the  knife  switch.  The  starter,  which  is  controlled  entirely  by  the  cui 
rent,  giadually  cuts  out  the  starling  resistance  when  the  current  is  turned 
on  the  motor,  and  immediately  replaces  the  saiue  when  the  current  is 
turned  olT.  With  this  airangement  it  is  only  necessary  to  tun  the  motor 
when  the  elevator  is  needed,  and  when  idle  all  wear  and  tear  and  con- 
sumption of  current   are  done  away  with.     It  is  stated  that   one   user  of 
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Diagram   Showing   Operation   of   Pressure   Regui,ator. 


parallel  lines  repiesent  the  scale  of  pressure— ten  pounds  to  each  space. 
The  upper  irregular  line,  varying  from  seventy  pounds  to  nearly  ninety 
pounds,  indicates  the  boiler  pressure— about  forty-four  pounds— as  legu- 
lated  by  a  four-inch  Foster  pressure  regulator,  supplying  steam  to  three 
dynamo  engines  and  one  steam  siphon.  Two  engines  were  running  con- 
stantly, while  one  engine  and  the  siphon  were  opeiated  intermittently. 
This  eflScient  regulation  was  obtained  by  the  new  Class  "W"  pressure 
regulatoi,  manufactured  by  the  Foster  Engineeiing  Company,  Newark, 
N.J.  

Automatic  Switching  Apparatus  for  Electric  Eievators. 

The  apparatus  we  illustrate,  manufactured    by   the    Automatic    Switch 
Company.  Equitable  Building,  Baltimore,  Md.,  is  intended    to    be    used 


arly    $200    iu 


the  apparatus  saved  on  his  regular  meter  bill  for  cuirent  i ^    ., — 

one  year,  and  another  cut  his   current   bill   down    from    $35  to  J7.S0   per 
month. 


New  Type  of  Gasoline  Engine. 


In  view  of  the  constantly  increasing  demand  for  gas  and  gasoline 
motors,  the  Quast  Gas  and  Gasoline  Engine  Company,  Bucyrus,  O.,  has 
brought  before  the  public  a  new  type  of  engine  of  this  class,  which  we 
illustrate.  In  this  engine  an  explosion  lakes  place  at  every  other  levo- 
lulion,  but  the  force  of  the  explosion  is  regulated  by  a  governor,  which 
controls  the  amount  of  fuel  entering  the  cylinder.  The  engine  opeiales 
under  the  well-known  four-cycle  principle. 

The  novelty  in  this  engine  is  that  there  is  but  one  valve,  which  accom- 
modates both  the  suction    and   the   exhaust.     It  is  of   the  lotating  type. 


Electric  Elevatok  Automatic  Switch. 


Gasoline    Engine. 


in  connection  with  the  ordinary  freight  elevatoi,  diiven  by  an  electric 
motoi,  and  started  and  stopped  by  the  ordinary  belt  shifting  ariange- 
ment,  with  the  motor  running  continuously  in  one  direction,  whethei 
the  elevator  is  in  operation  or  not. 

Experience  has  shown  that  many  freight  elevators  are  in  actual  use 
only  a  small  fraction  of  a  working  day,  and  that  the  rest  of  the  time  the 
motor  is  running  idly,  consuming  current  and  wearing  out  bearings  and 
commutator  simply  to  be  in  readiness  when  needed.  The  automatic 
motor  starter  and  knife  edge  switch  shown  is  designed  to  obviate  the 
useless  running  of  the  motor,  by  making  it  possible  to  start  and    stop    it 


being  automatically  oiled  and  operated   in    such  a  manner  that  cleaning, 
grinding  and  re-grinding  are  not  necessary. 

The  ignition  of  the  compressed  charge  in  the  cylinder^  is  effected  by 
an  electric  spark,  which,  without  question,  is  the  best  possible  way. 
The  Quast  ignitoi  consists  of  two  small  electric  cells,  which  are  espe- 
cially constructed  for  this  purpose.  The  spark  is  so  strong  and  effective 
that,  so  fai,  the  speed  of  the  engine  has  not  been  high  enough  to 
cause  it  to  fail  to  ignite,  although  the  engine  experimented  with,  a 
12  hp  actual,  was  running  at  950  revolutions  a  minute,  exploding  every 
other  revolution.     There  is  absolutely  no   smell    to  the  igniting  device, 
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and  the  chemicals  of  the  cells  need  not  be  leplcnished  for  two  years, 
but  the  cells  have  to  be  connected  to  an  electric  circuit,  either  incandes- 
cent or  arc,  foi  about  three  hours  every  six  months,  which  can  easily  be 
done,  the  life  of  the  cells  themselves  being  about  six  years. 

A  small  oil  pump,  woiked  and  controlled  by  the  governor,  draws  gaso- 
line from  the  undergiound  oil  tank  to  the  engine,  and  forces  it  into  the 
air  mi.\er,  no  vaporizer  being  used  ;  this  takes  place  only  during  the  oul- 
stioke  of  the  engine  piston  when  it  is  drawing  in  a  charge. 

Owing  to  the  valve  and  igniting  arrangement  the  engine  can  be  run 
with  safely  at  a  very  high  speed,  and  has  given  great  regularity.  Various 
tests  made  have  given  a  gasoline  consumption  of  -^s  of  a  gallon  per 
horse  power  per  10  hours.     One  of  these  tests  lasted  three  days. 

Efficiency,  economy,  quiet  and  smooth  tunning,  general  reliability 
combined  with  simplicity  and  neatness  of  design  are  the  chief  points 
claimed  for  it.  The  engine  is  started  without  any  delay,  and  the  speed 
and  the  point  of  ignition  are  regulated  without  stopping  the  engine. 
For  electric  lighting  this  has  the  qualifications  of  steadiness  and  high 
rate  of  speed,  which  has  so  often  been  lacking  in  other  forms  of  the 
same  class. 

New  Trolley  Wire  Hanger. 

A  new  line  of  overhead  railway  material  is  being  placed  upon  the 
market  by  the  Thompson-Brown  Electiic  Co.,  97  High  St.,  Boston, 
Mass.,  of  which  we  illustrate'twolforms'orinsulated  ,lrolley'wire  hangers. 


S  to  75  hp.  In  a  sub-station  will  be  located  nine  160  kilowatt  trans- 
formeis  for  the  motors,  and  for  1,200  incandescent  lights  for  the  mills. 
Two  electiically  operated  blowers,  of  three  hp  each,  will  be  used  for 
cooling  the  translormers. 


Test  of  a  Steam  Separator. 


Prof.  R.  C.  Caipenter,  of  Cornell  University,  recently  made  a  test  of  a 
Stratton  separator  and  in  his  report  states  that  "the  icsults  show  that  this 
apparatus  is  piactically  perfect  and  removes  all  the  moisture  that  can  be 
taken  from  steam  by  mechanical  means."  This  separator,  which  is 
manufactured  by  the  (Joubert  Mfg.  Co.,  14  Chuich  St.,  New  York,  is  of 
the  type  largely  employed  on  United  States  men-of-war,  and  is  shown 
in  vertical  section  in  the  accompanying  illustration. 

In  making  the  tests  Prof.  Carpenter  surrounded  a  poition  of  the  steam 
pipe  leading  to  the  separator  with  water,  in  order  that  as  great  a  pei- 
centage-of  moisture  as  possible  might  be  present  in  the  steam.  The  dis- 
charge of  steam  from  the  separator  was  led  to  a  surface  condenser  where 
it  was  condensed  and  caiefully  weighed;  the  rlrip  of  watei  discharged 
was  led  to  a  barrel  standing  on  a  scale  and  also  accurately  weighed.  A 
throttling  calorimeter  was  placed  in  the  discharge  steam  pipe  of  the  sep- 
arator, aud  measurements  showed  that  while  the  steam  supplied  to  the 
separator  contained  from  5  to  21  per  cent,  of  moisture  that  leaving  it 
contained    in  every  instance    less    than  1  per  cent.      The    separator  was 


Trolley  H.\ngeks. 

In  these  hangers  the  common  fault  of  ears  breaking  under  severe  straint 
has  been  reduced  to  a  minimum,  by  attaching  them  to  the  bell  in  two 
places  instead  of  one.  The  bell  is  in  the  form  of  a  bent  tube  with  ex- 
panded ends,  and  the  two  lugs  aie  joined  together  and  Tun  entirely 
through  thi;.  tube.  In  manufacuring,  the  ear  with  the  connecting  lugs 
is  cast  first,  and  the  bell  is  then  cast  around  the  arch  formed  by  the 
two  lugs  joined  together,  thus  obviating  any  possibility  of  the  ears  be- 
coming detached  from  the  bell  by  breaking  of  insulation  or  unscrewing, 
as  is  very  often  the  case  in  other  forms  of  hangers.  The  insulation  con- 
sists of  haid  rubber,  and  is  completely  protected  by  the  metal  bell.  It 
is  claimed  that  the  simplicity  of  the  design  eliminates  all  machine 
work,  thus  enabling  this  type  of  overhead  material  to  be  manufactured 
in  a  thoroughly  first-class  manner,  at  considerably  less  cost  than  other 
forms. 


A  Large  Power  Transmission  Plant. 


The  Pelzer  Manufacturing  Company,  of  Pelzer,  S-  C,  has  contracted 
with  the  Geneial  Electric  Company  for  a  three-phase  electric  tran^^mis- 
sion  plant  that  will  be  exceptionally  large  and  inteiesting.  At  the  gen- 
erating station,  thtee  miles  from  the  cotton  mills  owned  by  the  company, 
there  will  be  three  slow  speed  generators  of  750  kilowatts  each,  directly 
coupled  to  water  wheels.  These  dynamos  will  generate  current  at  a 
potential  of  3,300  volts,  and  the  current  will  be  fed  directly  to  the  trans- 
mission wires  at  this  pressure.  The  transmission  line  will  consist  of 
eighteen  No.  00  wires,  this  size  having  been  selected  in  preference  to 
larger  wire  to  leduce  the  line  drop  as  much  as  possible  under  the  exist- 
ing conditions.  At  one  mill  will  be  located  a  400  hp  synchronous  motor 
leceiving  current  directly  from  the  wires.  There  will  be,  in  addition, 
more  than  twenty  induction  motors  in  various  looms.  Of  these,  four- 
teen will  be  HO  hp  molois,  and  the  otbeis  will  be  of  vaiious  sizes,  from 


Steam  Separ.\tok. 


woiked  up  to  its  full    capacity  and    there  was  no    appteciable  reduction 
of  pressure. 


Mght  Navigation  in  Indian  Waters. 


Some  interesting  experiments  have  been  lately  carried  out,  says  the 
Indian  Engimcr,  on  the  s.s.  "Scinde,"  with  regard  to  the  possibility 
of  night  running  in  the  .Sunderbunds  by  the  aid  of  the  electric  search 
light.  Recently  a  large  party  assembled  on  board  to  witness  the  trial 
run  cf  the  plant  (which  consisted  of  a  25,000-cp  projector  worked  by  a 
Marshall's  veitical  engine  and  dynamo  placed  on  the  upper  deck)  off 
Koila  Ghat.  The  search  light  was  thrown  on  different  vessels  down  the 
river  with  the  long-distance  lens  on,  and  then  put  on  the  bank  with  the 
diveiging  lens.  The  trial  proved  in  every  waj-  satisfactory,  and  she 
left  Calcutta  the  next  morning,  making  a  most  successful  run  to 
Naraingunge,  on  the  Brahmaputra,  and  back  in  twelve  days. 


financial  3nteUigence. 


The  Electrical  Stock  Market. 


New  Yokk.  Jan.  26,  1895. 

GENERAL  ELECTRIC  continues  in  its  undcnionstiative  couise.  Ihougb  Iheit 
bav€  been  developments  of  consequence  enough  to  lend  a  deal  of  strengtb  to  its 
quotations.  Tbe  management  of  the  company  has  realized,  at  length,  the  neces- 
sity of  checking,  to  some  extent,  the  lecent  onslaughts  made  on  its  ciedit,  and 
the  directors,  after  a  five  hours'  session  on  Wednesday  in  Boston,  issued  Ibis 
manifesto:  "Wbeieas.  various  printed  statements  (favorable  and  unfavoiablej 
regarding  this  company  and  its  business,  have  heietofoie  appeared,  most  of 
them  in  a  manner  calculated  to  give  Ibc  impression  that  they  are  issued  either 
with  tne  sanction  of  this  company. or  from  information  furnished  by  its  officers; 
and.  whereas.  In  point  of  fact,  and  almost  without  exception,  such  statements, 
if  made,  are  uuof^cial.  and  while  often  having  some  foundation  in  fact,  are  so 
inexact  as  to  be  to  a  great  extent  misleading;  now,  therefore,  be  it  resolved, 
that  the  Board  of  Directors  desires  to  caution  tbe  public  against  assuming  that 
any  casual  statements,  whether  favorable  or  unfavorable,  emanate  from 
sources  competent  to  furnish  information  respecting  this  company;  and 
resolved,  further,  that  this  board  now  state  for  tbe  information  of  stockhold- 
ers that  the  company  is  entirely  free  from  floating  debt.  Since  tbe  date  of  the 
last  annual  report  the  company  has  purchased  Jl, 127,000  of  its  debenture  bonds, 
using  for  this  purpose  tbe  proceeds  of  various  accounts  and  assets  which  bavc 
been  liquidated  since  the  date  of  the  said  report."  Relative  to  tbe  last-men- 
tioned matter— the  purchase  of  debenture  bonds— it  can  be  stated  that  $100,000 
of  these  bonds  were  bought  within  very  recent  days.  The  company  put  by  tW,- 
000  in  December  for  interest  and  set  aside  a  little  mere  for  another  deposit,  and 
still  has  over  S400.000  in  bank  to  meet  notes  payable  of  $2,827  and  endorsroents  of 
$35,000,  a  tolal  of  $37,827.  The  cash  balance  over  this  indebtedness  is  more  any 
day  than  the  bills  or  accounts  payable  in  tbe  auditor's  ofiBce.  Meantime,  busi- 
ness continues  to  improve.  Everywhere  contracts  are  being  placed.  For  in- 
stance, the  Pittsburgh  branch  has  just  been  awarded  the  contract  to  put  an  elec- 
tric power  plant  in  the  Great  Southern  Hotel  at  Columbus,  O.,  at  its  bid  of  $10.- 
000.     Other  like  important  sales  have  also  been  made  oi  are  being  concluded. 

WESTINGHOUSE  ELECTRIC  issues  have  developed  no  new  features  of  inter- 
est, although  they  betray  no  signs  of  weakness,  by  reason  of  the  momentary 
wane  of  interest  in  their  doings.  The  company  secured  a  very  imxiorlant  con- 
tract this  week,  tbe  West  End  Street  Railway  Company  of  Boston  placing  with  it 
an  order  for  269  motors,  Tbe  price  is  said  to  be  an  extremely  low  one — less  than 
$250  per  motor  being  tbe  figure  mostly  mentioned— but  in  such  quantities  and  on 
a  cash  basis,  that  there  is  money  in  the  deal  for  the  Westinghonse  Company.  The 
6  per  cent,  scripof  the  company  has  slackened  off  a  little;  97  is  bid  where  a  few 
weeks  ago  98  was  freely  offered.  Only  a  limited  quantity,  however,  finds  itswiy 
to  market,  and  transactions  are  not  very  significant. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  128  130 

Edison  Electric  111.,  New  York '.  .  .   .  100            98  100 

"        "        Brooklyn 100  108  110 

Boston 100  124  128 

Philadelphia 100  120  125 

Edison  Ore  Milling 100             13  15 

Electric  Storage  Co..  Philadelphia 100            35  40 

General  Electric 100             33^  34 

General  Electric,  pref 100             67  70 

Westinghonse  Consolidated,  com SO             31^  32Ji 

pref 50             49H  50 

BONDS, 

Edison  Electric  111.,  New  York 1,000  108  109 

Edison  Electric  Light  of  Europe 190            75  85 

General  Electric  Co.    deb,  S's 1,000            90H  91 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone 100  191}^  192 

American  District  Telegraph 100  35            40 

American  Telegraph  &  Cable 100  92             93 

Central  &  South    American    Telegraph 100  102  105 

Commercial  Cables 100  140  145 

Erie  Telephone 100  49            50 

Gold  &  Stock    Telegraph 100  106  110 

Mexican  Telegraph 100  180  190 

Mexican  Telephone 100  75            80 

New   England  Telephone 100  67             69 

New  York  &  New  Jersey  Telephone 100  97            98 

Postal  Telegraph-Cable 100  SO            5S 

Western   Union    Telegraph 100  87)4         87^ 

AMERICAN    DISTRICT    TELEGRAPH    stock  came  into  unusual  notice  this 

week   by  reason  of   the  fight  for    control  that  developed  at  the  annual  meeting 


this  week.  It  has  been  claimed,  ever  since  earnings  have  been  tailing  orl,  that 
there  is  too  much  Western  Union  in  the  company  and  that  American  Diairicl 
interests  are  frequently  sacrificed  to  Western  Union,  The  latter  corporation 
owns  but  4,000  of  the  40.000  American  District  shares,  and  yet  it  has  five  of  the 
thirteen  directors  and  all  the  ofBcers.  Tbe  Western  Union  people  say  the  dimi- 
nution of  general  business  is  responsible  for  the  decrease  in  earnings  and  that 
it  is  of  great  value  to  the  American  District  to  have  tbe  privilege  of  distributing 
Western  Union  messages  for  which  it  gets  3  cents  a  message.  Whatever  the 
merits  of  the  controversy,  the  Western  Union  people  won  the  day  and  re-in- 
stalled practically  the  old  Board  of  Directors  in  charge  of  the  American  District 
Company.  The  annual  report  shows  gross  earnings  for  the  year  of  $538,288.8 
decrease  of  $97,698.  Tbe  total  net  revenue  was  $68,411  a  decrease  of  $31,649.  as 
compared  with  1893,  making  the  total  surplus  $109,101,  The  dividend  of  1  per 
cent,  paid  in  May.  1894.  called  for  $38,440.  leaving  a  net  surplus  of  $70,660  applic. 
able  on  December  31,  1894,  for  dividend  purposes.  No  action  has  as  yet  ,  how- 
ever, been  taken  in  the  matter, 

ERIE  TELEPHONE  AND  TELEGRAPH  stock  is  very  quiet.  Its  officers,  how- 
ever, draw  alttention  to  the  fact  that,  notwithstanding  the  dull  limes,  the  ccro, 
pany  shows  a  net  gain  of  770  subscribers  for  thefiscal  year  ending  December  31, 
1894.  as  against  107  for  1893. 

EDISON  ELECTRIC  ILLUMINATING  of  Boston  continues  to  rule  strong.  It 
now  is  quoted  dividend-on,  the  directors  this  week  having  ordered  a  distribution 
on  February  1  next  of  1^2  per  cent, 

ELECTRIC  TRACTION  STOCK  MARKET  prices  continue  to  hold  firm, 
though  there  is  very  little  open  buying  just  at  present,  A  good  many  transac- 
tions are.  however,  being  made  en  the  quiet,  and  there  is  a  deal  of  gossip  to  lend 
diversion  to  the  various  sales  and  purchases.  Long  Island  and  Brooklyn  Trac- 
tion, especially  the  former,  are  still  under  the  weather  on  account  of  the  continu- 
ance of  tbe  strike  on  their  lines,  and  the  bonds  of  their  various  consolidated 
lines  have  weakened  a  little.  In  Boston  the  buying  of  West  End  commrn  con- 
tinues, and  the  New  York  traders  insist  that  it  is  for  New  York  interests  who 
are  seeking  control.  Among  out-of-town  stocks  dealt  in  here.  Worcester  Trac- 
tion is  firm,  upon  tbe  declaration  of  a  3  per  cent,  dividend,  payable  February 
1,  while  Columbus  Street  Railway  is  strong  on  the  showing  made  by  the  annual 
report  just  published.  The  net  income  during  1894  was  $297,448.  a  gain  over 
1893  of  $93,559.  and  the  road. after  paying  a  first  dividend  of  $45,000.  has  a  surplus 
of  $75,800.  Tbe  floating  debt,  amounting  to  $450,834  at  tbe  beginning  of  tbe  year. 
has  been  entirely  paid  off.  leaving  the  company  free  of  all  floating  debt  with  a 
cash  surplus  in  the  treasury.  A  quarterly  dividendof  1  per  cent.,  available  Feb- 
ruary 5,  has  been  declared,  and  the  road  promises  to  pay  at  least  4  per  cent, 
during  the  year. 

PHILADELPHIA  TRACTION  has  been  conspicuous  in  the  Quaker  City  trad- 
ing. The  strength  of  its  quotations  is  attributed  to  the  expectation  that  net 
profits  during  the  coming  year,  after  rental  and  interest,  will'amount  to  $1,500, - 
000,  or  10  per  cent,  on  the  present  capital  stock.  This,  however,  is  shortly  to  be 
increased  to  $20,000,000,  the  proceeds  of  tne  new  $5,000,000  issue  to  be  used  for 
trolley  improvements.  Duquesne  Tract  ion(Pittsburgh)  is  also  strong  upon  a  report 
that  the  long  expected  dividends  are  at  length  to  be  begun  at  the  rate,  it  is  staled. 
of  $1  per  share  or  2  per  cent.  It  has  been  earned, and  the  money  is  in  the  road's 
treasury. 

ELECTRIC  TRACTION  STOCKS. 

Bid.       Asked 


Union  Ry.  Co.  (Huckleberry) 

Brooklyn  Tractiou.  pref 58 

"  "         com 11 

Lone  Island  Traction ij^ 

Rochester  St  Ry 36 

Colnmbus  St.  Ry 45 

Louisville  St.  Ry.  pref 87 

"  "      "       com 37 

Cleveland  Electric  Ry £9 

Cleveland  Citv  Ry 68 

North   Shore  Traction 23 

New  Orleans  Traction 14!-i 

New  Orleans  Traction  pref S6;^ 

Worcester  Traction  pref 77  ' 

com 12W 

Metropolitan  Traction.  Philadelphia 9^ 

Philadelphia  Traction 86K 

People's  Traction 43^ 

Binghamton  R.  R.  common lOO 

BONDS. 

Bid. 

•Union  Ry.  1st.  mtge  6s los 

•Westchester  Electric  1st.  mtge.  Ss 98 

Rochester  St.  Rv.  1st.  5s 95 

•Columbus  St.  Ry.  1st  5s 95 

Columbus  Crosstown  1st.  Ss 95 

•Binghamton  Railroad  Co.  Ss 99 

•With  accrued  interest 

Electric  Construction  &  Supply  Co.,  com 15  7J^ 

pref IS  7H 

Fort  Wayne  Electric 100  IJ4 

*Ex  div. 


130 


156 
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Special  (Eorresponbence, 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,  i 

Room  91,  Hatlieway  Buildini.',  blU  Atlantic  Ave,         V 

Boston,  Jauuary  26,  1895.  | 

WEIR  &  COMPANV  will  open  a  sales  store  at  225  Dutlon  street.  Lowell. 
Mass..  on  ^February  1,  1895.  and  carry  a  supply  of  general  electrical  goods  and 
contract  for  all  kinds  of  electrical  work. 

THE  BRADBURy-STONE  ELECTRIC  STORAGE  COMPANY.  Lowell,  Mass., 
lias  elected  as  it  president.  Hon.  John  C.  Burke,  of  the  law  firm  of  Marshall. 
Burke  &  Marshall. 

MR.  GEO.  UAMILTON  POOR,  manager  of  the  W.  S.  Hill  Electric  Co.,  Bos- 
ton, and  Miss  Jennie  Euphrasia  Campbell,  were  united  in  marriage  January  16. 
and  have  just  returued  to  Boston  after  a  brief  wedding  trip.  Mr.  Poor  has 
gained  for  himself  universal  popularity  and  hosts  of  friends  throu?lrt)ut  the 
electrical  fraternity,  who  will,  with  us.  wish  for  him  and  his  charming  bride 
complete  and  uninterrupted  happiness  and  prosperity. 

MR.  A.  W.  TOPPA^.  formerly  with  the  General  Electric  Co..  as  meter  ex- 
pert and  salesman,  is  now  represeuting  in  New  England  the  Thompson  and 
Allen  Co..  of  Philadelphia,  arc  light  supplies,  and  also  the  Commercial  Electric 
Co.,  of  Indianapolis,  dynamos  and  rootois,  with  ofSce  at  65  Sudbury  st.  Bos- 
ton. Mr.  Toppan  is  a  hustler  and  is  well  acquainted  with  the  electrical  field  in 
New  England.  He  will  also  make  a  specialty  of  handling  second-hand  elec- 
trical apparatus  of  all  kinds. 

THE  SIBMENSHALSKE  ELECTRIC  COMPANY.  Chicago,  is  now  represented 
in  New  England  at  No.  31  Milk  street,  by  Mr.  Henry  C.  Radford  and  Mr.  Hollis 
O.  Spaulding.  both  of  whom  are  well  and  favorably  known.  Mr.  Radford  was 
for  a  number  of  years  identified  with  the  Edison  company  and  the  General 
Electric  Co..  while  Mr.  Spaulding  will  be  remembered  as  the  first  manager  of 
the  motor  department  of  the  Thomson-Houston  Co..  with  which  for  a  long 
period  he  was  conspicuously  connected. 

THE  THOMPSON-BROWN  ELECTRIC  COMPANY.  Boston,  is  introducing  a 
new  and  varied  line  of  streec  railway  appliances  and  specialties,  of  which  they 
have  already  an  abundance,  and  still  more  to  come,  and  all  of  which  are  the 
inventions  of  Mr.  Geo.  Thompson,  president  of  the  company.  The  specialties 
will  undoubtedly  attract  quick  attention  and  recoguilion  from  (he  trade,  com- 
bining as  they  do  extreme  cheapness  and  thorough  efficiency,  added  to  which 
the  company  has  taken  the  agency  of  the  well-known  Harthan  tower  wagon. 
The  company  is  doing  an  excellent  business,  and  with  these  new  specialties 
occupies  an  enviable  position  for  pushing  and  cultivating  the  trade. 

MR.  H.  C.  HiiWKS,  president  of  the  Anchor  Electric  Company,  Boston,  has  iust 
returned  from  an  extended  business  trip,  visiting  agencies  of  the  company, 
establishing  new  agencies  and  looking  after  business  generally,  which  he  says 
shows  a  gradual  and  continued  improvement,  the  outlook  all  around  in  the 
electrical  trade  arguing  a  brighter,  steady  and  healthy  future.  The  Anchor 
company  is  certainly  forging  ahead  rapidly,  and  everj-  day  shows  increased 
business.  The  three  large  front  windows  of  the  salesroom  of  the  company  have 
been  rendered  extremely  attractive  the  past  week  by  a  conspicuous  display  of 
specialties— veritable  "Hawkeye"  views  of  the  interior  of  the  establishment. 


PiTTSBURQM  NOTES. 


their  nrc  lighting  plant,  ^and  when  the  bids  were  examined  it  was  found  that 
the  West inghouae  Electric  and  Maiiutacluring  Company  and  the  Western  Electric 
Company  were  the  lowest  bidders,  there  being  a  difference  of  $1,000  between 
them  in  favor  of  the  Chicago  concern.  However,  when  the  matter  was  brought 
before  Councils  it  was  found  that  in  the  common  branch  of  that  body  a  majority 
of  the  members  were  in  favor  of  giving  the  contract  to  the  Wcstiughouse  Com- 
pany, for  the  reason  that  in  view  of  it  being  a  home  concern,  and  also  be- 
cause they  believe  the  Westinghouse  apparftus  to  be  tuperior.  the  local  bid 
was  cheaper,  and  they  voted  in  favor  of  the  Westinghouse  bid.  Select  Council, 
on  the  other  hand,  looked  at  the  matter  differently,  and  they  awarded  the  con- 
tract to  the  Western  Electric  Company.  In  this  manner  the  affair  stood  until  a 
conference  committee  was  appjiuted.  composed  of  members  of  both  Councils. 
This  committee  awarded  the  contract  to  the  Westinghouse  Company,  and  as  far 
as  Councils  were  concerned,  the  aflfair  was  settled.  It  now  remained  for  the 
Mayor  ol  Allegheny  to  approve  the  action  of  Councils.  But.  contrary  to  expec- 
tations, he  vetoed  the  ordinance  giving  the  contract  to  the  Westinghouse  Com- 
pany, and  the  result  is  that  the  matter  stands  to-day  where  it  was  six  months 
ago.  It  has  been  an  interesting  contest  so  far.  The  Western  Electric  Company 
was  represtnted  by  Mr.  Chase,  of  the  New  York  office,  and  the  Westinghouse 
Company   by  their  various  local  representatives. 


Pittsburgh.  Jan.  26.  1895. 

LAST  WEEK  was  dividend  week  among  the  local  electric  railroads.  The 
West  End  Passenger  Railroad  Company  declared  a  semi  annual  dividend  of  1 
per  cent.,  the  Pittsburgh,  Allegheny  and  Manchester  Traciion  Company  2J.1  per 
cent.,  the  Citizens'  Traction  Company  a  semi-annual  dividend  of  3  per  cent., 
and  the  Seconci  Avenue  Traciion  Company  a  dividend  of  1  per  cent. 

THE  STUPENDOUS  CONTRACT  of  moving  the  Westinghouse  electric  works 
from  their  old  location  on  Garrisson  alley  to  the  new  plant  at  East  Pittsburgh 
is  rapidly  progressing.  A  small  army  of  workmen  are  already  employed  there. 
The  electric  railway  motoi  department  is  now  in  full  operation,  and  epery  day 
other  departments  are  being  removed  from  the  crowded  shops  in  Pittsburgh. 
About  300  feet  of  the  upper  (ioor  ot  the  warehou.se  has  been  converted  into  the 
general  offices  of  the  company,  where  al'  the  officers  and  clerks  will  be  located. 
This  arrangement  will  greatly  facilitate  the  office  work,  because  it  will  place 
the  offices  and  works  in  close  proximity.  The  sheet-iron  department,  the  black- 
smith shop,  carpenter  shop,  as  well  as  the  drying  and  dipping  departments,  are 
now  being  completed  and  it  is  expected  that  after  Feb.  1  the  process  of  removal 
will  be  conducted  more  rapidly  than  heretofore. 

THE  WESTINGHOUSE  MACHINE  COMPANY  some  time  ago  purchased  a 
large  tract  of  land  adjoining  the  site  where  the  new  works  of  the  Westinghouse 
Electric  and  Manufacturing  Company  are  located,  and  the  machine  company  is 
now  making  arrangements  for  the  erection  of  a  new  plant.  The  Westinghouse 
machine  works  are  at  present  situated  on  Peun  avenue,  in  this  city,  and  when 
the  new  plant  is  completed  the  company  will  make  a  specialty  of  the  manufact. 
ure  of  high-class  engines  for  the  operation  •of  electric  generators.  The  new 
works  will  consist  of  a  main  building  610  feet  in  length,  and  230  feet  wide,  iu 
addition  to  which  a  blacksmith  shop  and  power  house  will  be  constructed.  The 
site  for  the  new  works  is  at  East  Pittsburgh  on  the  Pennsylvania  Railroad 
about  twelve  miles  from  this  city.  The  Westinghouse  interests  are  all  gradually 
being  concentrated  there.  With  the  completion  of  the  machine  works,  the 
Westinghouse  air  brake  shops,  the  Westinghouse  Electric  and  Manufacturing 
Company's  works,  the  plant  of  the  Fuel.  Gas  and  Manufacturing  Company,  all 
companies  of  which  Mr.  Westinghouse  is  president,  will  be  located  together. 

THERE  HAS  BEEN  a  great  deal  printed  in  the  local  papers,  as  well  as  in 
some  of  the  electrical  journals,  regarding  the  awarding  of  the  electric  light 
contract  by  the  city  of  Allegheny.  This  matter  has  now  been  hanging  fire  since 
last  August,  and  to-day  it  is  just  as  much  unsettled  as  ever.  The  facts  in  the 
case  are  simply  these:    Allegheny   City    advertised    for  ^bids  on  an  addition  to 
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Western  Notes. 


Branch  Office  of  The  Electrical  World.     ) 

936  Monaduock  Building,  Chicago,         > 

January  26.1895.  J 

THE  METROPOLITAN  lELECTRTC  COMPANY  recently  received  a  letter 
from  a  well-pleased  customer,  in  which  he  stated  that  for  the  first  time  in  all 
his  experience  with  supply  houses,  every  article  was  received  in  splendid  con. 
ditiou  and  just  as  ordered,  Cousidering  that  the  invoice  of  goods  embraced 
nearly  everything  in  the  Metropolitan's  catalogue,  they  naturally  feel  proud  of 
this  compliment. 

THE  FJTZSIMMONS  TELEPHONE  COMPANY,  ot  Cincinnati,  has  secured 
the  order  Jor  telephones  in  the  new  Springfield  (O.)  exchange,  taking  it  from 
seven  competitors.  A  public  exibition  was  given,  the  Fitzsimmons  winning 
easilj-.     It  was  a  very  decided  victory. 

THE  DEARBORN  ELECTRIC  COMPANY'S  little  catalogue  ia  meeting  with 
much  favor.  It  is  handsomely  gotten  up,  and  in  such  shape  that  a  man  cannot 
help  wanting  to  keep  it  close  to  him, 

THE  CHICAGO  BELTING  COMPANY  seems  to  be  one  of  the  houses  that  has 
taken  special  pains  to  be  ready  for  the  expected  acttivity  in  Spring  work.  It 
has  a  fine  line  of  belting  for  engine  room  work,  and  is  well  equipped  to  handle  it. 

HENRY  L.  PRATHER  has  opened  an  office  in  the  Monadnock  Block,  where  be 
willmakc  Western  headquarters  for  the  well-known  Cleveland  firm  of  Dorner  & 
Dultou. 

MR.  FOREE  BAIN,  an  electrical  engineer  well  known  iu  the  South  and  West 
has  opened  an  office  in  the  Monadnock  Building.  Chicago,  and  extends  a  cordial 
invitation  to  his  friends  to  call  on  him.  He  is  making  a  specialty  of  designing 
machinery  in  which  electricity  is  applied  to  new  uses  to  hasten  and  cheapen  the 
process  of  manufacture  in  the  industrial  arts.  He  also  devotes  considerable 
time  and  is  meeting  with  success  as  an  expert  in  patent  causes. 

©eneral  VUvos. 


New  Incorporations. 


THE  GOPKSTOWN  ELECTRIC  LIGHT  AND  POWER  COMPANV.  of  Goffs- 
town.  N.  H  ,  has  been  incorporated. 

THE  BOUDREAUX  DYNAMO  BRUSH  COMPANY,  Chicago,  III.,  has  been 
incorporated  wilh  a  capital  slock  of  J2S.(XX). 

THE  INTERSTATE  TELEPHONE  COMPANV,  Kansas  City,  Mo.,  has  been 
iiicorpoialed  by  C.  B.  Riley.  Gecif,e  McLean  and  George  J.  Twiss. 

THE  VICKSBURG  ELECTRIC  LIGHT  COMPANY.  Vicksburg.  Miss.,  capital 
slock  S125OC0.  has  been  incorporated  by  Joseph  Hirsh.  Chas  E.  Armstrong  i>nd 
others. 

THE  ST.  LOUIS  TELEPHONE  COMPANY,  Clayton.  Mo.,  capital  slock  $50,000. 
has  been  incorporated  by  M.  B.  Greensfelder,  E.  W.  Warfield,  O,  H.  Benois. 
and  others. 

THE  DANVILLE  TELEPHONE  COMPANY.  Danville  HI.,  has  been  incor- 
porated by  Elliott  E.  Boudinrl,  Wm.  W  Tohey  and  John  White.  The  capital 
slock  is  $25,000. 

THE  E.  S  KAROLY  ELECTRICAL  CONSTRUCTION  COMPANY,  Chicago. 
II..  capital  stoc  $12  000,  has  been  incorporated  by  E.  S.  Karoly.  V.  Meiriman 
and  J.  H.  Weber. 

THE  MISSOURI  TELEPHONE  MANUFACTURING  COMPANY,  St.  Louis. 
Mo.,  capital  stock  $2,000,  has  been  incorporated  by  Isidor  J,  Kusel,  Russell 
Parker  and  others. 

THE  CARTERSVILLE  LIGHT  AND  POWER  COMPANY,  Cartersville,  Ga.. 
capital  slock  $100,000.  has  been  incorporated  by  P.  W.  French,  P.  P.  Symonds. 
W.  E.  Merrill,  and  others. 

THE  NEW.MAN  CANNING  AND  ELECTRIC  LIGHT  COMPANY,  Newman. 
III.,  capital  stock  $14,000.  has  been  incorporated  by  R.  Thomas,  Joseph  Vandine. 
L.  E.  Boot.  W.  J.  G.  Pound  and  J.  H.  Scotten. 

THE  YORK  TELEPHO-NE  COMPANY.  York.  Pa.,  capital  stock  $10,000.  his 
been  incorporated  by  C.  A.  Eisenhart  and  others,  for  the  purpose  of  construct- 
ing, purchasing,  or  leasing  telephone  lines,  etc. 

THE  BATSDORF  CONSTRUCTION  COMPANY,  St.  Louis,  Mo.,  capital  stock 
$10,000  to  $50,000.  has  been  incorporated  by  Harry  Batsdorf,  Helen  E.  Batsdorf. 
Julia  E.  Rood,  Thos.  S.  Rood  and  Thos.  C.  Vance. 


Fbbkdary  2,  1895. 


THE     ELECTRICAL    WORLD 


157 


THE  SNOQUALMIE  FALLS  ELECTRIC  POWER  COMPANY.  Sncquslmir. 
Wash  .  capilal  slock  fJ.rOO.CCO.  has  bctii  oijaiiiitd  loliaiDiii't  tUclilcal  mcig.v 
flora  Ihe  falls  of  ihe  Snoquslimt  River  lo  Sralllr  and  clhci  points. 

THE  ASSOCIATED  WATER.  GAS  AND  El.RCTKIC  LIGHT  COMPANY. 
.Vcvada.  Mo.,  capilal  slock  $.^.000.  has  been  incorpoiutcd  liy  I'.  J.  Tygard.  of 
Butler,  as  president,  and  C.   F.  Slraluiu  as  secretary  and  treasurer. 

THE  O.^KLAND  RAILWAY  COMPANY.  Royal  Oak.  Mich  .  capilal  slock 
JSO.OOO.  has  been  incotporalfd  hy  George  Ilendr  ie  and  cther>  lo  ccnslrnct  and 
maintain  a  siicei  railway  tclwrcn  Rcysl  Oak  and  Detroit  and  Poniiac 

THE  A.MERICAN  DUREAU  OP  ELECTRICAL  ENGINEERING  INI'ORMA 
TION  AND  EMPLOY.MEN  r.  Chiceiio.  Ill  .his  been  incoipo'ulcd  hy  Clinlnn  E. 
Woods   Francis  E    Diatvc  and  P.  Maiden.     The  capilal  slock  is  $1  COO  COO. 

THE  SPIRAL  WIRE  COMPANY.  Portland.  Me  .  capital  stock  Jl  000,000.  has 
been  formed  to  do  electric  lishtin^.  and  to  supply  electric  power.  Wni.  C. 
Burnham.  Jas.  W.  Bnggs  aad  Gorhain  Grayj  Boston.  Mass..  arc  the  promoters. 

THE  ELECTRI/.SD-AIR  MEDICAL  CO.MPANY.  Milwaukee.  Wis.,  capilal 
slock  {SO.OOO,  has  been  incorporated  by  B.  J.  Harrison,  H.  O.  Brown  and  E.  D. 
Valentine,  all  of  Milwaukee,  to  manufacture  aud  sell  Dr.  Harrison's  inveution 
of  electrizing  air. 

THE  RAWSON  ELECTRIC  COMPANY,  Elyria.  O.,  capital  stock  550,000.  has 
been  incorporated  to  purchase,  manufacture  and  sell  telephones,  electrical  sup- 
plies; construct  telephone  lines,  etc.  H.  C.  McKinley.  J.  B.  Coffinberry  and  T. 
M.  Brush  are  the  organizers. 

THE  NANTUCKET  ELECTRIC  COMPANY.  Nantucket.  Mass..  capital 
stock  IJO.OOO.  has  been  incorpDrated  to  generate  and  supply  electricity  for  light, 
heat  and  power,  Fred.  H.  Porter,  president:  John  R.  Bacon,  treasurer,  and 
W.  A.  Clark,  Jr..  are  the  promoters. 

THE  LINDNER  AND  REMIG  MANUFACTURING  COMPANY.  New  York, 
has  been  incorporated  by  Ernst  Lindner.  New  York:  Theo.  H  Mulch.  Ml.  Ver- 
non, and  Philip  W  Remig.  Brooklvn.  N.  Y.,  lo  manufacture  gas.  electric, 
water.steara  and  other  irltings  and  6xlures. 

THE  TRI-STATE  TELEPHONE  AND  TELEGRAPH  COMPANY.  Cinciatiati. 
O.  capilal  slock  $250,000.  has  been  incorpoiaicd  by  M.  S.  Porbus.  Chas.  W. 
Baker  and  others,  for  the  ourpose  of  operating  a  telephone  and  telegraph  busi- 
ness in  the  Stales  of  Ohio.  Indiana  End  Ken:uckv. 

THE  MOUNTAIN  STREAM  WATER  COMPANY.  San  Diego.  Cal..  capital 
slock  $10,000,000.  has  been  formed  lo  deal  in  water  and  water  rights,  operate 
water  works,  and  operate  electric  light  and  power  plants.  J.  M.  Howells.  Chi- 
cago. HI.;  John  D.  Works,  Lewis  R.  Works.  San  Diego.  Cal  .  are  interested. 

THE  WELLSTON  AND  JACKSON  BELT  RAILWAY  COMPANY.  Wellston. 
O..  capital  stock  JSOO.OOO.  has  been  formed  to  construct  and  operate  or  acquire  a 
railroad  to  be  operated  by  steam,  electric,  or  other  motive  power.  Harvey  Wells. 
J.  C.  Clutts.  Chas.  L.  Currier,  A.  D.  Lutz    and  P.  H.  Alfred  are    the  promoters. 


Telegraph  and  Telephone. 


BLACK  ROCK.  ARK.— Address  the  Mayor  concerning  the  establishment  of  a 
telephone  system. 

LUMBERTON.  MISS.— .\  company  has  been  organized  to  construct  a  telephone 
line  to  McComb  City. 

PETERSBURG,  V.\.— Address  W.  M.  Habliston  for  information  regarding  the 
proposed  telephone  system. 

DE  SOTO.  MO.— W.  H.  H.  Thomas  and  others  will  establish  a  telephone  ex- 
change.   The  capital  slock  is  $2.OC0. 

WAUSAW.  WIS.— Wausaw  business  men  are  making  an  effort  to  establish  a 
telephone  sj-stem  in  that  city  to  connect  it  wifh  neighboring  towns. 


Electric  Light  and  Power. 


WELLS,  MINN.,  is  considering  proposals  for  a  municipal  plan'. 

NEWBERG,  ORE.— .^11  electric  light  plant  will  prjbably  be  established. 

SWEET   SPRINGS.    MO.,  is   making  an  effort   to  establish    an  electric   light 
plant, 

DANSVILLE.  N    Y.-The  electric  light  plant  has  been  sold  for  $8.CC0  to  Chas. 
H.  Rcwe. 

BILOXI,  MISS —The  Biloni    Electric  Light   Plant  has    declared    a  dividend  of 
10  per  cent. 

BIRMINGH.^M.  ALA.— It  is  reported    that  a  $200,000  electric    light  plant    is  to 
be  established. 

ORLANDO.  FL.\.— .An  effort  is  being  made   to   secure  a  franchise  for  an  elec- 
tric lighting  plant. 

LEWISTON.  ME.-Address  the    Mayor    concerning    the    establishment  of    an 
electric  light  plant. 

TOPEKA.  KANS.— Address  the  Citv  Clerk  regarding  the  eslahlishnjent  of    an 
electric  light  plant 

LENOIR  CITY.  TENN.-The  Lenoir  City"  Car  Works    has  let  the  contract  for 
its  electric  light  plant. 

TROY.  .ALA —Address  the  Mayor  concerning  the  improvement    of    it.-;  electric 
light  and  water  works. 

DALLAS,    TEX.— C.  Warfieid  and  others  are  endeavoring  to  secure  a  franchise 
for  an  electric  light  plant. 

MONTREAL —There  is  a  prospect  of  the  Montreal  Street  Railway  building  a 
belt  line  to  Universiiy  street. 

NEWMAN.  GA.— Address  the  Mayor  concerning  the  purchase  of  the  Newman 
Light  and  PQwer  Company's  electric  light  plant. 

NORTH  TORONTO.— The   Town  Council    is    applying    to  the    legislature  for 
power  to  purchase  the  Metropolitan  Street  Railway. 


L\NCASTER.  PA.— A  company  Is  being;  organlced  wilb  a  capital  ilock  ol 
$5,000,  to  establish  an  electric  light  and  power  plant. 

CLEVELAND.  TENN.— AdJresi  Ihe  Mayur  regarding  the  issuance  of  HO.OOO 
of  bonds  for  an  electric  light  plant  and  water  works. 

ROCK  RAPIDS.  IOWA.— II  is  rumored  at  Rock  Rapids  that  Joel  W.  Hopkins, 
of  Cranville,  III.,    will  build  an  electric  light  plant  here. 

BALTIMORE,  MD.-The  Ml.  Washington  Electric  Light  and  Power  Company 
has  purchased  a  site  for  its  proposed  electric  light  plant. 

HOWARD  CITY.  MICH.— The  Council  has  appointed  a  commiltee  to  inveiti' 
gate  the  advisability  of  purchasing  the  electric  light  plant. 

IVANHOE.  VA  — The  Blue  River  .Mineral  Company  is  in  Ihe  market  for  an 
electric  dynamo  for  eight  arc  lights,  wilb  all  nectssary  fillings. 

CLEVELAND.  1  EN.N.— The  city  contemplates  holding  an  election  lo  vote  on 
the  question  of  issuing  bonds  on  electric  light  plant.     Address  the  Mayor. 


The  Electric  Railway. 


KH.NT.  O.  — An  electric  railway  is  to  he  built. 

S.WANNAH,  GA.— The  Electric  Railway  Company  has  appointed  a  temporary 
receiver, 

BLYRIA.  O— The  !UPi  of  $35.0GO  has  been  subscribed  for  an  electric  railway 
between  Elyria  and  Oberlln. 

FREDERICKTON,  MD— An  electric  railway  is  proposed  from  Pirdericklon 
to  Middlelown.  Md. 

WALPORD,  ONT. -.An  electric  iailw?y  will  be  constructed  in  Ihe  spring. 
Address  Dr.  J.  A.  McLcay. 

GREENSBURG.  PA.— The  Ligonier  Valley  Railroad  Company  will  subslitule 
electricity  for  steam  on  its  road. 

CLEVELAND.  O.— The  Cuyahoga  Suburban  Railway  Company  has  increased 
its  capital  stock  from  $10  000  to  $50,000. 

VENICE.  ILL.— Work  on  the  construction  of  a  new  street  railway  to  Madison 
and  East  St.  Louis  is  about  to  be  begun.  ^ 

AFEX.  N.  Y. — The  construction  of  an  electric  railroad  from  Apex  to  Cantjous- 
ville,  Delaware  County,  will  soon  be  commenced. 

PITTSBURGH.  PA  —An  electric  railway  is  to  be  built  from  Pittsburgh  to 
Washington.  Pa.,  through  the  Chartiers  Valley. 

SIOUX  CITY.  lA.— The  Soulh  Sioux  City  and  Covington  Street  Railway  will 
extend  their  lines  and  substitute  electricitv  as  a  roolive  power. 

WILMERDING.  PA.— The  Wilmerdiug  Electric  Railway  has  secured  the  right 
of  way  for  an  electric  road  lo  Moss  Side,  and  work  is  to  begin  at  once.. 

NEW  LONDON.  CONN.— A  company  is  being  formed  with  a  capital  slock  of 
B200.000  to  construct  au  electric  road  between  New  London  and  Norwich. 

INDIANAPOLIS.  IND— The  county  commissioners  have  granted  a  franchise 
to  the  Indianapolis,  Franklin  and  Greenwood  Electric  Railway  Company. 

VICKSBURG.  MISS.— The  Interstate  Transportation  Company  will  build  a 
trolfey  electric  line  from  its  gravel  pits  near  Vicksburg  to  the  Mississippi  River. 

HILTON.  N.  J.— The  citizens  of  Hilton  will  meet  to  discuss  electric  railway 
franchises  on  Springfield  avenue.  The  South  Orange  Township  Coramittee  has 
been  invited. 

ROCKY  HILL.  N.  J.— Montgomery  lowuship  and  Rocky  Hill  borough  have 
granted  a  franchise  to  the  New  York  and  Philadelphia  Traction  Company  for 
an  electric  road. 

BETHLEHEM.  PA.— It  is  said  that  the  scheme  for  the  erection  of  the  Betble- 
hem-Nazareth  electric  railway  is  being  worked  secretlj*.  and  by  spring  time  all 
the  stock  will  be  taken. 

HELEN.A.  MONT  —The  H»len»  Rapid  Transit  Line  has  been  consolidated 
with  the  Helena  Eleciric  Railway  Company  and  is  now  known  as  the  Helena 
Power    and  Light  Company. 

WEEHAWKEN.  N.  J.— -A  proposition  is  on  foot  lo  tunnel  the  Palisades,  so  as 
to  establish  a  direct  coinmunicalion  by  electric  cars  between  North  Hudson  and 
the  West  Shore  ferry  at  Weehawken. 

GETTYSBURG.  PA.— The  Gettysburg  Electric  Railway  Light.  Power  and 
Heating  Company  has  been  sold  to  J.  L.  Murphy,  of  Chicago,  and  John  Con- 
nelly, of  Philadelphia,  for.  it  is  stated.  $250,000. 

WESTCHESTER.  P.A.— 3.  M.  Pattersou.  of  the  Pennsylvania  Traction  Com- 
pany, proposes  to  take  out  a  charter,  in  the  near  future,  for  a  proposed  eleciric 
railway  from  Westchester  to  Uuionville  and  Kennelt  Square. 

WALTHA.M.  JIASS.— At  a  recent  meeting  of  the  Board  of  Aldermen  a  right 
was  granted  to  the  Newton  Street  Railway  Company  to  extend  its  system  on| 
through  Crescent  Park  to  Forest  Grove.     Operations  have  just  beg^in. 

SPRINGFIELD.  MO.— The  Metropolilan  Electric  Railway  Company  has  in- 
stalled a  power  generator  and  metallic  circuit  for  motors,  the  underwriters  no 
longer  permiltiirg  the  supply  of  power  to  stationary  motors  from  the  trolley 
circuit. 

NORTHPORT.  L.  I..  N.  Y.-The  citizens  of  Ibis  place  are  agitating  the  ques- 
tion of  organizing  a  company  to  operate  a  trolley  read  to  the  statioDS  of  the 
L.  I.  R.  R..  wilb  tbe  idea  in  view  of  eventually  extending  the  road  across  Long 
Island. 

ST.  GEORGE.  S.  I..  NY. -It  is  reported  that  the  Stalen  Island  Rapid  Transit 
Company  intends  to  extend  its  system  through  the  interior  of  the  island.  Ap- 
plication is  to  be  made  for  permission  to  change  its  motive  power  from  steam 
lo  electricity. 

BLOOMFIELD,  N.  J.— The  receiver   of    Ihe  Suburban  Traction    Company  has 

announced  that  estimates  will  be  immediately  obtained  and  contracts   made  for 

the  change  of  Ihe  line  of   the  road  through    East   Orange  and  Bloomfield  lo  the. 

trolley  system. 

GENEVA, °.N.  y.— Tbe  Fall  Brook  Railway  Company  bas   refused  to  allow  tbe 
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Geneva  and  Waterloo  Electric  Hue  to  cross  its  tracks:  but  for  this  objection 
cars  could  run  between  Geneva  and  Waterloo,  as  the  poles  and  trolley  wires 
have  been  installed. 

ROCKFORD  IIX.- An  electric  railway  from  Harvard  to  Delavan.  Wis.,  by 
way  ol  Walworth.  Pontana  and.Genevs  Lake.  i«  contemplated  by  Chicajio  and 
Minneapolis  cnpilali^ts.  This  road  will  connect  with  the  Chicnfto  Milwaukee 
and  St.  Pnul  al  Delavan. 

WHSTCHKSTER.  I'A.— S.  M.  Paterson,  of  the  Pennsylvania  Traction  Com- 
pany, proposes  to  take  out  n  charter  in  the  near  future  for  a  proposed  electric 
railway  from  Westchester  to  Unionville.  thence  to  Kennett  Squaie,  Toughkena- 
mon.  Avondale,  West  Grove  and  Oxford. 

PORTLAND.  O.— The  proprietors  of  the  electric  railway  to  Portland  propose 
buildinj;  the  line  through  New  Middletown  and  Petersburg  to  Enon  Valley. 
Henry  W.  David  and  Zeb  Currey.  of  Youngstown ;  Robt.  Hilands.  ot  Cleveland, 
and  Surveyor  Jones  represent  the  company. 

CHICAGO.  ILL.— The  General  Electric  Railway  has  been  incorporated  with  a 
capital  stock  of  $5,000,000.  The  company  proposes  to  build  and  operate  an  ex- 
tensive electric  railway  system,  employing  a  new  and  improved  underground 
trolley  system  recently  invented  by  Henry  Brandenburg. 

PORTLAND,  ME.— Jacob  A.  Wtnslow,  A.  R.  Small.  A.  D.  Boyd,  and  F.  C. 
Boyd,  with  theii  associates,  have  formed  the  Portland  Electric  Railway  Com- 
pany, with  authority  to  operate  a  road,  beginning  at  the  intersection  of  Cross 
and  Free  streets  in  Portland,  and  running  to  the  town  of  Cape  Elizabeth. 

CHESTKK.  PA.— The  directors  of  the  Media.  Middleton  and  Aston  Trolley 
Company  paid  to  the  Chester  City  Council  and  the  Supervisors  of  Chester  County 
$4,100  for  a  right  of  way  through  the  two  places.  It  is  the  intention  of  the 
directors  to  award  the  contract  for  the  construction  of  the  road  in  the  near 
future. 

GREENFIELD.  MASS.— A  syndicate  of  capitalists  in  the  eastern  part  of  the 
State,  headed  by  H.  T.  Prince,  of  Leominster,  proposes  building  an  electric 
road  from  Greenfield  to  Turner's  Falls*  via  Cheapside  and  Montague  City,  at  an 
estimated  cost  of  $50,000.     The  resident  directors  are  P.  A.  Pond,  F.  P.  Lowe,  E. 

A.  Hall  and  N.  S.  Cutler. 

HACKENSACK.  N.  J.— The  National  Trolley  Company  has  been  organized 
with  a  capital  of  $50,000.  Ex-ASsemblyman  Delos  Culver,  of  Jersey  City,  is  the 
pre'sident.  The  company  will  operate  under  the  charter  of  the  New  Jersey  and 
New  York  Biidge  Company,  and  will  establish  electric  roads  between  Fort  Lee, 
Englewood  and  Hackensack. 

FONDA.  N.  Y.— R,  T.  McKeever.  superintendent  of  the  Fonda.  Johnstown  and 
Gloversville  Railroad,  and  Deputy  State  Treasurer  I.  Ledloe  Hees,  of  Fonda, 
have  purchased  three  horse  railroads  which  connect  the  villages  of  Herkimer. 
Mohawk.  Ilion  and  Frankfort,  in  Herkimer  County.  The  roads  will  be  consoli- 
dated and  operated  by  electricity. 

PORT  BYRON.  N.  Y.— The  people  are  looking  forward  with  high  hopes  to  the 
construction  and  equipment  of  an  electric  railroad  between  this  place  and  the 
city  of  Auburn  the  coming  season.  It  is  understood  that  the  rights  of  way  have 
already  been  secured  or  surely  will  be  in  the  near  future,  and  that  the  neces- 
sary capital  is  backing  the  enterprise. 

WINDHAM.  N.  H.— Mr.  Barker,  of  Windham,  is  to  iutroduce  a  bill  in  tht  New 
Hampshire  Legislature  to  incorporate  the  Merrimac  Valley  and  St.  Lawrence 
Railway.  This  bill  contemplates  the  construction  of  an  electric  railroad  from  the 
State  line,  connecting  with  the  Lowell.  Lawrence  and  Haverhill  system,  through 
Nashua.  Manchester,  and  on  up  the  Merrimac  Valley. 

WASHINGTON,  D.  C— Mr.  Turpin.  of  Alabama,  has  introduced  a  bill  in  the 
House  to  incorporate  the  Washington  and  Brighton  Railway  Companj'.  The  in- 
corporators aie  Horatio  Browning,  Clarence  F,  Norment.  Levi    Woodbury.  Wm. 

B.  Webb,  F.  P.  May  and  R.  F.  Baker.  The  company  proposes  to  operate  an 
electric  railway  between  Washington  and  Chesapeake  Bay. 

EAST  ORANGE,  N.  J.— At  a  meeting  of  the  East  Orange  Township  Committee 
Mr.  Watson  Whittlesey,  receiver  of  the  Suburban  Traction  Company,  was 
present,  and  stated  that  he  bad  received  word  that  day  from  the  Chancellor, 
permitting  him  to  expend  $14,000  in  equipping  the  company's  line  through  East 
Orange  with  electricity.    The  work  is  to  be  commenced'at  once. 

PHILADELPHIA,  PA.— The  Board  of  Directors  of  the  Philadelphia,  Castle 
Rock  and  West  Chester  Railway  Company  will  probably  begin  work  on  the  new 
trolley  road  on  the  Philadelphia  pike  this  spring.  Their  plan  is  to  build  a 
trolley  road  from  Sixty-third  street  to  Castle  Rock,  and  ground  has  already  been 
purchased  near  Llanerch  station  for  the  erection  of  a  power  house. 

ATLANTIC  CITY.— At  a  meeting  of  the  stockholders  of  the  Brigantine  Transit 
Company,  the  old  board  of  o6ficers  were  re-elected,  and  it  was  decided  to  double 
track  the  line,  which  operates  from  the  Atlantic  City  inlet  to  the  upper  end  of 
Brigantine  Beach.  This  is  the  road  which  follows  the  contour  of  the  beach, 
near  the  ocean,  and  which  has  so  frequently  been  damaged  by  high  tides. 

MERRIMACK.  N.  H.— A  bill  to  incorporate  the  Merrimack  Valley  and  St. 
Lawrence  electric  road  has  been  presented  to  the  New  Hampshire  Legislature 
by  Representative  Wilcomb.  of  Chester.  The  incorporators  are  Tbos,  Sanders, 
Chas.  Corliss.  E.  B.  Fuller  and  others.  The  road  is  the  scheme  of  Chas.  Corliss 
of  Haverhill,  and  will  pass  through  Salem.  Windham    Hudson  and  Nashua. 

BROAD  LAKE.  PA.— A  large  meeting  of  taxpayers  of  Whitpain  township. 
Montgomery  County,  was  held  for  the  purpose  of  considering  the  advisability 
of  allowing  the  Ambler  Electric  Company  to  lay  tracks  along  the  Upper  Dublin 
Turnpike,  from  Conshohocken  to  Ambler.  After  a  thorough  discussion  the 
meeting  favored  the  trolley,  the  only  opposition  relating  to  the  route  proposed. 

NVACK.  N.  Y.— It  is  rumored  that  a  new  telephone  company  known  as  the 
Rockland  County  Telephone  Company  has  been  organized  by  a  number  of  well- 
known  citizens  for  the  purpose  of  giving  this  county  complete  telephonic  com- 
munication. It  is  said  the  certificate  of  incorporation  has  already  been  61ed  with 
the  Secretary  of  State  at  Albany.  Nyack.  Haverstraw.  Suffern.  Hillburn, 
Sloatsburgh,  Spring  Valley  and  other  places  are  to  be  connected. 

CLEVELAND.  O.— It  is  reported  that  Congressman  T.  L.  Johnson  and  his 
brother.  Albert  Johnson,  are  to  retire  from  the  board  of  directors  of  the  Cleve- 
jand  Electric  Street   Railway    Company,  which,  with    the  Cleveland  City  Cable 


Company,  now  controls  every  street  car  line  in  the  city.  It  is  believed  that  if 
the  Johnsons  retire  the  cable  and  electric  companies  will  consolidate.  This 
would  result  in  a  deal  of  about  $20,000,000.  and  effect  a  street-car  monopoly  in 
Cleveland. 

NEW  BRIGHTON.  S,  I..  N.  Y.— The  Staten  Island  Terminal  Electric  Com- 
pany will  build  a  surface  railway  for  a  distance  of  about  three  miles  from  the 
ferry  landing  at  St.  George,  and  form  a  loop  with  such  spurs  and  branches  as 
may  be  necessary,  which  luop  shall  terminate  in  the  village  of  New  Brighton. 
The  capital  is  $50,000.  and  the  directors  arc  H.  Bergholtz,  De  F.  Van  Vleet,  F. 
C.  Cornell.  D.  Thomson,  antl  others,  of  Ithaca ;  P.  Leuchter,  Port  Richmond, 
S.  L.  and  Grant  Crabtree.  New  Brighton.  S.  I. 

DOYLESTOWN.  PA.— A  tnass  meeting  of  taxpayers  was  held  in  the  Blue  Bell 
Hotel,  at  Ambler,  to  protest  against  the  granting  of  a  trolley  franchise  over  the 
Upper  Dublin  aTid  Blue  Bell  turnpike,  as  requested  by  the  Norristown  and 
Ambler  Elt^ctric  Railway.  The  trolley  people  have  secuied  the  franchise  of  sev- 
eral streets  in  Ambler  borough,  and  desire  to  build  a  connecting  link  to  Har- 
monville.  etc.  The  refusal  of  the  supervisors  to  grant  the  right  to  build  on  the 
turnpike  probably  will  cause  an  indefinite  postponement  of  the  line. 

NEWTON,  MASS.— The  Newton  Street  Railway  Company  is  anxious  to  obtain 
a  location  for  a  single  track  road  from  its  present  line  on  Washington  street. 
Newton,  to  Watertown.  thence  to  Bemis.  and  through  various  streets  to  connect 
with  the  line  now  operated  by  the  company  between  Watertown  and  Waltham. 
It  is  understood  that  there  is  practically  no  opposition  to  the  plan,  and  that  it 
will  be  very  geneially  favored  at  the  hearing  to  be  given  by  the  Newton  Board 
of  Aldermen  on  February  18th. 

KUTZTOWN.  PA.— W.  A.  Heller  and  A.  E.  Swartz.  representing  the  new 
Traction  Company  of  Allentown.  which  is  to  conect  that  city  with  Kutztown  by 
means  of  an  electric  road,  has  mad**  application  to  the  borough  County  of  Kutz- 
town for  permission  to  lay  tracks  on  the  streets  of  that  town.  The  entire  right 
of  way  from  Allentown  to  Kutztown  has  been  secured,  A  car  and  power  house 
will  be  erected  in  Kutztown,  and  it  is  also  proposed  to  furnish  the  borough  with 
electric  lights. 

DETROIT.  MICH.— The  Detroit  Street  Railway  is  having  plans  prepared 
under  the  direction  of  J.  F.  Randall,  its  electrical  and  mechanical  engineer,  for 
a  power  house  and  three  large  car  barns.  Foi  the  power  house  it  will  purchase 
direct-coupled  generators  and  cross-compound  Corliss  engines.  There  will  be 
four  engines  of  750  horse-power  each,  and  two  of  250  horse-power  each.  It  s 
estimated  that  this  will  furnish  double  the  power  required  for  the  entire  sys- 
tem. For'  further  partiulars  address  the  engineer  or  H,  A.  Everett,  general 
manager  Detroit  Railv^ay  Company,  Detroit.  Mich. 

PALMYRA.  N.  Y.—The  completion  of  the  Palmyra  electric  light  plant  has 
been  delayed  by  a  farmer  who  owned  both  sides  of  the  road  and  who  refused  to 
allow  poles  to  be  set  on  his  property.  As  a  consequence  Senator  John  Raines 
has  introduced  a  bill  in  the  legislature  providing  that  electric  light  and  power 
companies  may  acquire  land  by  condemnation  proceedings  if  the  price  of  land 
cannot  be  agreed  upon  by  the  owner  and  the  corporation  which  proposes  to 
purchase.  If  this  bill  goes  through  the  railway  company  will  operate  with 
current  brought  from  Littleville  to  Palmyra,  a  distance  of  five  miles. 

SPRINGFIELD.  MO.— L.  C.  Hatler.  of  Bolivar.  Mo  .  has  organized  a  company 
for  the  purpose  of  building  a  telephone  line  between  Springfield  and  Bolivar, 
This  would  give  Springfield  telephone  connection  with  Bolivar.  Fairplay. 
Humausville.  Hermitage.  Pittsburgh.  Urbana.  Buffalo  and  Conway.  Mo.,  as  there 
is  being  constructed  a  line  from  Bolivar  to  Fajrplay  and  Humansvitle.  which  will 
connect  with  a  line  in  operation  fiom  Humansville.  via  Hermitage.  Pittsburgh. 
Urbana  to  Buffalo,  in  Dallas  County,  and  Conway  in  Laclede  County,  and  it  is 
only  a  question  of  a  very  short  time  when  there  will  be  a  connecting  line  with 
Lebanon,  which  will  give  communication  with  all  north  Missouri. 

NEW  GERMANTOWN,  N.  J. -The  stockholders  of  the  Rockaway  Valley  Rail- 
way have  elected  as  directors  J.  N.  Pidcock,  W,  N.  Sutton.  J.  E.  Melick,  W. 
Amiz,  H.  M,  Lovenign  and  others.  The  railroad  extends  from  Whitehouse  to 
the  top  of  the  hill  near  Peapack,  and  before  the  extensions  were  made  to  Mend- 
ham  and  Morristown  its  expenses  exceeded  its  receipts  by  about  $10,000  a  year. 
The  branch  of  the  road  running  to  Peapack  may  be  abandoned.  The  company 
has  under  consideration  the  project  of  building  a  new  line  to  Somerville,  to  con- 
nect with  the  Central  at  that  place,  and  exteud  two  miles  further  to  South 
Somerville.  Surveys  have  already  been  made  and  construction  will  probably 
begin  at  an  early  day. 

ELKHART.  IND.— The  Indiana  Electric  Railway  Company,  which  recently 
purchased  the  Elkhart  Electric  road  and  the  tracks  and  franchises  of  the  Indi- 
ana Electric  Power  Company,  is  now  rebuilding  the  old  Elkhart  road,  and  as 
soon  as  spring  opens  will  commence  on  the  interurban  line  between  Elkhart 
and  Goshen ;  60-pound  T  rails  are  being  used.  The  road  will  be  about  25  miles 
long,  and  one  of  the  best  in  the  West:  it  has  about  three  miles  of  track  now 
ready,  and  will  be  completed  by  July  I.  It  will  be  operated  by  steam  and  water. 
W.  W.  Hatch  has  the  contract  for  both  track  and  overhead  work.  The  New 
Castle  Car  Company,  of  New  Castle,  Pa.,  is  furnishing  the  cars,  and  the  steel 
is  being  supplied  by  the  Illinois  Steel  Company,  and  the  overhead  material  by 
the  Ohio  Brass  Company. 


Miscellaneous  Notes- 

THE  BROOKLYN  ELECTRICAL  SOCIETY  will  give  a  smoking  concert  at  315 
Washington  street.  Brooklyn,  on  Thursday  evening.  January  31.  begiuning  at  8 
p.  m.  This  society  is  composed  of  over  100  young  men  interested  in  various 
branches  of  the  electrical  trade  and  includes  also  a  number  of  steam  engineers, 
who  are  anxious  to  acquire  a  knowledge  of  electricity.  The  object  of  the  enter- 
tainment is  to  provide  suitable  headquarters,  with  a  library  and  laboratory  that 
can  be  available  night  and  day  to  members. 

MR.  A.  H,  BAUER,  chief  electrician  of  the  Pullman  Company,  died  in  New 
York  on  the  I5th  inst..  and  was  buried  in  Baltimore  two  days  later.  Mr.  Bauer 
for  a  number  of  years  was  in  the  telegraph  service  of  several, difftrent  com- 
panies, aud  from  1SS2  to  1888  was  engaged  in  the  storage  battery  business,  with 
the  Electric  Storage  Battery  Company  of  Baltimore  and  the  Electrical  Accumu- 
lator Company  of  New  York.    Id  the  latter  year  he  was  appointed  electrician  of 
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ihe  Pullman  Company,  a  positiou  which  he  occupied  at  Ihe  (Imc  of  hiH  <)fath. 
Mr.  Uau<;r  was  well  knowu  in  electrical  circles,  where  his  untimely  death  will 
be  much  regretted. 

THE  BUFFALO  NIAGARA  FALLS  POWER  GRANT.— The  Buffalo  HU-clrical 
Society  has  received  tbefollowinfi;  invitation  to  act  in  conjunction  with  the  Hnffalu 
Street  Committee  and  Committee  of  Councilmen  :  "Your  association  is  herewith 
earnestly  requested  to  act  in  conjunction  with  Ihe  Street  Committee  and  the 
Committee  of  Councilmen  in  regard  to  the  petition  of  the  Niagara  Foils  Power 
Company  for  a  grant  to  brinp  theii  power  into  this  city.  As  this  question  is  of 
extraordin  ry  importance  and  proportions  I  iihitll  feel  obliged  to  you  to  appoint 
an  advisory  committee  from  vour  assfH:iation  to  act  with  the  committee  having 
this  subject  under  consideration  and  to  secure  »  speedy  solution  thereof  for  the 
best  interests  of  the  city  at  large.  The  next  meeting  has  been  set  down  to  thc 
24th  inst..  at  Chamber  of  the  Board  of  Councilmen  at  2:30  p.  m."  President 
Frank  C.  Perkins  appointed  the  Executive  Committee  of  the  society  to  act  in 
this  capacity,  and  a  meeting  of  the  committee  was  held  to  consider  the  invita- 
tion, which  was  accepted,  and  the  Society  will  assist  the  Street  Committee  in 
every  way  possible. 


(Crabe  ani^  3nbustnal  Hotcs. 

THE  LEWIS  &  FOWLER  MANt'KACTURING  COMPANY,  of  Brooklvti.went 
inio  Ihf  bands  of  a  receiver  on  Januaiy  9,  1805. 

THE  PERKINS  ELECTRIC  SWITCH  MANTH.^CTCRING  COMPANY.  Harl- 
ford.  Conn.,  repoil?  that  it  is  very  luiicli  overrun  willi  work  and  has  commenced 
running  nights  in  its  niacliirre  shop  in  order  to  catch  up  witli  its  orders. 

THE  I'lTTSHURGII  WHITE  METAL  COMPANY.  I.73<)  Liberty  street.  Pitts- 
burgh. Pa.,  makes  nine  grades  of  anti-frictiou  metai.  and  has  been  engaged  in 
the  manufacture  of  this  material  for  ten  years.  The  metalsare  not  given  fancy 
names,  but  graded  according  to  their  quality  and  corresponding  prices  charged. 

PIEPER  BROTHERS.  San  Jose.  Cal..  have  issued  a  neat  catalogue  containing 
descriptions  and  illustrations  of  the  Pieper  electric  dental  engine  and  motor. 
TItese  apparatus  are  the  result  of  many  years'  experience  and  give  evidence  ot 
skillful  design. 

CHAS.  A.  SCHJEREN  &  COMPANY.  45  t^erry  street.  New  York,  have  issued 
a  72-page  pamphlet  devoted  entirely  to  the  subject  of  belts.  Much  information 
relating  to  belt  leather  and  the  manufacture  of  belts  is  given  that  will  interest 
users  of  belts. 

J.  E.  H.AM,  general  agent  for  Kerite  wires  and  cables,  reports  having  con- 
tracts for  over  one  hundred  and  fifty  miles  of  telephone  cables  of  standard 
Kerite  construction.  One  order  covers  an  amount  of  cable  only  exceeded  by  the 
order  of  Ihe  N.  Y.  C.  &  H.  R.  R..  which  was  for  300  miles  of  Kerite  cable. 

L.  F  JORD.iN.  P.)rttand.  Me.,  has  issued  a  sheet  containing  illustrations  of 
the  various,  forms  of  the  Jordan  mast  arm.  Among  the  claims  made  are  that 
this  mast  arm  is  simple  in  construction,  durable,  neat,  with  a  greater  range  of 
position,  and  enabling  more  lamps  to  be  trimmed  in  a  given  time  than  any 
other  arm  on  the  market. 

THE  PRENTISS  TOOL  AND  SUPPLY  COMPANY  reports  that  it  has  on  hand 
at  its  salesrooms.  115  Liberty  street.  New  York  City,  a  number  of  rare  bargains 
in  second  hand  metal  working  machinery,  all  first-class,  high-grade  tools- 
many  of  which  have  never  been  used.  .Ml  of  them  are  as  complete  as  when  they 
left  the  factory,  and  many  have  chucks,  tools  and  special  attachments. 

THE  FOSTER  ENGINEERING  COMPANY,  of  Newark.  N..  J.,  has  just  l  e. 
ceived  an  order  from  the  Anheuser-Busch  Brewing  .Association  of  St.  Louis,  for 
two  of  the  largest  reducing  valves  it  has  ever  made.  They  are  of  the  new  •'Class 
W  construction.  18  inche.-;  and  14  inches  in  size,  respectively.  There  are  few. 
if  any.  pressure  regulators  of  equal  size  in  any  service. 

THE  PHILLIPS  ELECTRIC  MOTOR  COMPANY.  Paterson.  N.  J  .  calls  oui 
attention  to  the  fact  that  in  mentioning  its  orgaizalion  in  our  last  issue.  Ihe 
company  was  erroneously  styled  the  "Phillips  Electric  Waler  Company."  The 
principal  business  of  the  company  will  be  Ihe  manufacture  of  single  pha.=e 
alternating  current  motors. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin.  Conn.,  has  closed 
its  purchasing  agent's  office  in  Philadelphia,  and  hereafter  all  purchases  will 
be  made  from  the  office  of  the  company  at  East  Berlin.  Conn.  Mr.  W.  E. 
Stearns,  who  lately  occupied  the  position  of  purchasing  agent,  has  severed  his 
connection  with  the  company  and  accepted  an  important  position  with  the  Penn- 
sylvania Steel  Company 

HUt;0  REISINGER.  38  Beaver  St..  New  York,  has  issued  a  circular  stating 
that  as  it  has  come  to  his  knowledge  that  inferior  qualites  of  arc  lamp  carbons 
are  continually  being  offered  and  sold  to  the  trade  under  the  spurious  denomin- 
ation of  "Electra"  carbons,  he  calls  special  attention  to  the  word  "Electra" 
having  been  duly  registered  by  him  as  a  trademark  for  his  high  grade  direct 
and  alternating  current  carbons. 

THE  STOREY  MOTOR  .AND  TOOL  COMPANY.»nianufacturers  of  the  Storey 
motor  and  dynamo,  whose  headquarters  has  heretofore  been  located  in  New 
York  City,  announces  that  hereafter  its  main  oflSce  will  be  at  the  factory  in 
Philadelphia,  corner  of  York  street  and  Sedgeley  avenue.  A  New  York  office 
will,  however,  be  maintained  at  120  Liberty  St..  with  Mr.  N.  M.  Garland  in 
charge. 

THE  ONONDAGA  DYNAMO  COMP.ANY.  Syracuse.  N.  Y,.  has  rec-ntlv  com- 
pleted an  82-kw  generator  for  the  Westminster  Coal  Company.  Wilkesbarre.  Pa., 
where  it  will  be  used  to  operate  a  mine  locomotive  and  a  drilling  apparatus  at 
that  company's  mines.  The  machine  was  recently  slarted  up  at  the  Onondaga 
Works  in  the  presence  of  a  number  of  electricians,  without  a  hitch  of  any  kind 
being  encountered. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  reports  itself  very  well 
pleased  with  the  recent  convention  of  Ihe  Norlhwestern  Electrical  Associa- 
tion, held  at  Milwaukee,  and  claims  to  have  received  some  substantial  returns 
in  Ihe  way  of  orders,  and  meeting  new  trade  which  gives  promise  of  future 
business.  It  feels  very  much  like  refuting  Ihe  statement  which  is  so  often 
made  ibat  cpDveqtioo  meetings  aie  monopolized  by  the  supply  men.  at  least  so 


far  as  it  refers  to  Ihe  Norlhwrslein  meetings,  as  it  critaiuly  has  nut  held  true 
of  any  of  Ihe  nieelinR>>-at  which  Ihty  have  been  present. 

THE  NICHOLSON  FILE  COMPANY.  Providence.  R  I.,  has  i^sued  a  hand- 
somely cloth  bound  and  profuarly  illustrated  catalogue  of  ill'  manufacture*  of 
files,  isfps  and  special  tool«  used  in  connection  with  these.  The  pages  are  11 
by  14  inches  in  size  and  Ihe  fine  quality  of  paper  useil  biings  out  admirably  Ihe 
well-executed  and  handsome  cuts.  Many  of  the  pages  containing  cuts  of  looU 
are  relieved  by  colored  views  at  Ihe  hotloni  or  corner  showing  among  other 
rnatlcrs  of  interest  Ihe  various  factory  operations  of  manufacturing  files,  etc  . 
and  also  the  variout^  buildings  and  offices  of  the  company. 

THE  CENTRAL  MANUFACTURING  COMPANY,  of  Chattanooga.  TeilD  .  ia 
meeting  with  much  success  in  its  sales  of  |>ole  line  material  and  electrical 
moldings.  The  company  manufactures  yellow  pine  cross  anus  and  insulator 
pins  and  brackets  of  spilt  live  while  oak  timber.  II  also  makes  genuine  black 
locust  pins  and  electrical  moldings,  and  claims  that  its  goods  are  equal  to  any 
in  the  market.  Gcvernment  tests  made  of  its  yellow  pine  cross  arms  showed  a 
tensile,  cross  breaking  moduluaand  breaking  load  of  21.300.  13.300  and  5.060  lbs., 
respectively,  as  against  10.700.  6.620  and  3.830  lbs.,  respectively,  with  cross  atma 
made  of  white  Northern  pine. 

THE  GERSON  ELECTRICAL  COMPANY.  809  Sansom  St.,  Pbiiadelpfaia.  was 
incorporated  January  7.  for  the  purpose  of  manufacturing  electrical  specialties. 
The  company  is  capitalized  at  $50,000  fully  paid,  of  which  $5,')50  has  been 
subscribed  to.  and  fS.500  has  been  paid  in  cash,  Ihe  latter  being  over  10  per 
cent,  of  the  capitalizalion.  and  on  January  24  purchased  the  partnership  of 
Louis  Jay  Gerson  and  Charles  Heritage,  doing  business  under  Ihe  name  of  the 
Gerson  Electrical  Company,  office  situated  at  809  Sansom  St.  In  purchas- 
ing this  concern,  the  corporation  has  assumed  all  assets  and  liabilities  of  the 
partnership  mentioned. 

THE  SPERRY  ELECTRIC  RAILWAY  COMPANY,  of  Cleveland,  has  re- 
ceived Ihe  following  letter  from  W.  B.  Brennan.  superintendent  of  the  Chicago 
General  Electric  Railway  Company :  "Your  electric  brake  which  is  attached 
to  our  new  cars  with  new  .«tyle  Sperry  controller  is  creating  a  furore  in  the 
electric  railway  world  in  Chicago.  There  isn't  a  day  but  what  I  have  men  con- 
nected with  the  electric  railways  here  to  examine  your  brake.  I  had  a  repre- 
sentative of  the  St.  Paul  and  Minneapolis  Street  Railway  Company  here  yester- 
day, and  he  was  very  anxious  to  learn  what  the  cost  of  the  brake  would  be 
and  also  how  he  could  replace  i^ome  of  their  old  Sprague  No,  6  motors  with 
Sperry  whaleback  and  electric  brake." 

E.  P.  ROBERTS  &  CO.  AND  H.  W.  WOODWARD.  Cleveland.  O..  announce 
that  they  have  made  arrangements  through  which  they  may  be  of  much  assist- 
ance to  inteuding  exhibitors  during  the  coming  Electric  Light  Convention  in 
that  city.  Space  has  been  engaged  in  the  Hollenden  Hotel,  and  exhibits  from 
firms  will  be  received,  exhibited  and  returned,  without  requiring  the  presence 
of  any  representative  of  the  firm.  Competent  attendants  will  be  present  to  dis- 
tribute circulars  for  each  exhibit,  take  addresses,  etc.  In  addition  a  souvenir 
directory  and  street  railway  guide  and  map  will  be  published,  descriptive  of 
Cleveland  and  its  electrical  interests,  in  which  adverttsing  space  will  be  reserved 
for  business  announcements. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY,  PITTSBURGH.  PA., 
held  its  annual  meeting  on  fuesday.  January  22.  1895.  and  the  old  Board  of  Direc- 
tors was  reelected  as  follows:  George  Westinghouse.  Jr..  Mark  W.Watson.  J.  W. 
Dalzell.  James  H.  Willock.  John  B.  Jackson.  George  B.  Hill.  John  Moorhead.  Jr.. 
Robert  Pitcairn.  Joseph  W.  Marsh.  The  gross  business  for  the  year  1894  was$963.- 
464.  which  is  an  excess  of  S101.551  over  the  business  for  the  year  1893.  Out  ol  the 
net  profits  for  the  year,  tour  quarterly  dividends  of  \'i  per  cent,  each  have  been 
paid,  or  S60.000  in  all.  The  capital  stock  is  il. 000.000.  luUy  paid  up,  with  a  sur- 
plus of  fSSI.OOO.  The  company  has  practically  no  debts,  except  for  current  pur- 
chases for  the  months  of  December  and  January.  The  prospects  fortheyear  I895 
are  very  good,  the  unfilled  orders  carried  over  from  last  year  amounted  to  $58,000. 
in  addition  to  which  the  third  annual  contract  with  the  Philadelphia  Traction 
Company  for  lead  covered  underground  feeders  has  just  been  secured,  be.<ides 
an  annual  contract  with  an  electric  light  and  power  company  for  electric  light 
cables,  which  two  contracts  give  promise  of  at  least  S2=»,000  worth  of  business 
during  the  year.  The  Philadelphia  Traction  Company  has  bought  from  the 
Standard  Underground  Cable  Company  about  S700.000  worth  of  feeder  cables 
(principally  underground,  but  also  some  overhead)  in  the  last  three  years.  Dur- 
ing the  past  year,  the  company  has  furnished  many  underground  feeders  for 
street  railways,  and  had  at  one  time  four  separate  large  contracts  under  con- 
struction simultaneously:  two  in  Philadelphia,  one  in  Boston,  and  one  in 
Rochester.  New  York.  It  has  in  its  employ  a  large  force  of  experts  and  well 
organized  gangs  of  trained  workmen,  experienced  in  and  familiar  with  all  classes 
of  underground  and  overhead  cable  work,  whether  for  telephone,  telegraph, 
electric  light  jr  street  railway  service.  In  order  to  relieve  the  crowded  condition 
of  the  factories,  the  company  erected,  during  the  past  year,  a  two-story  and 
basement  building  adjacent  to  ils  former  factories  at  the  corner  of  Sixteenth 
street,  and  this  building  will  be  leady  for  occupancy  in  a  few  weeks.  The  com- 
pany also  expects  to  erect,  early  this  spring,  a  large  four-.story  and  basement 
building  on  the  site  of  one  of  ils  present  factory  buildings,  and  when  this  is 
completed  it  will  have  an  extensive  and  conveniently  arranged  plant,  with  suf- 
cient  capacity  to  keep  up  with  any  demands  that  may  be  made  upon  it  for  a 
good  many  years. 


Justness  Hottces 


WOVEN  WIRE  BRUSHES. -The  Belknap  Motor  Company,  of  Portland.  Me., 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BATTERY-  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street.  Syracuse.  N.  Y. 

VALUABLE  TELEPHONE  PATENTS.— (United  Stales  and  foreign.)  Ahsc- 
lulelv  controls  use  of  lelephone  systems  for  inler'or  purposes  Will  lease,  sell, 
or  form  company  to  operate  same.  Add'efS  p..  Post  OflSce  pox  1.546.  Pblladel- 
pbia.  Pa. 
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C^Ilustrateb  Hecorb  of  €kctrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  JANUARY  22.  1895. 
tin  charge  of  Wm.  A.  Rosenb.mni.  177  Times  Buildiug.  New  York.) 
1.760.  INCANDESCENT  LAMP;  M.  H.  Branin.  Lynn.  .Mass.  App.  Bled  April 
1.  1893.  Tlie  niclliod  of  sealing  in  llie  lend  wires  of  a  lamp  which  consists  in 
flanging  a  piece  of  tubing,  sealing  the  wires  into  the  unflanged  end  thereof, 
sealing  the  end  of  the  flange  to  the  neck  of  the  lamp  bulb  and  drawing  the 
tube  toward  the  lamp  base. 


recess  therein,  a  series  of  openings  extending  through  the  under  side  of  the 
top  into  the  recesses,  carbons  arranged  within  the  openings  with  their  end 


No.  532,782. —Magnetic  Brush  Holder. 

532,769.  call  GENERATOR  CONNECTION;  F.  B.  Cook.  Chicago,  III.  App. 
61ed  November  27,  1894.  This  comprises  a  main  generator  normally  con- 
nected with  a  circuit,  a  normally  quiescent  auxiliary  generator;  and  means 
actuated  by  the  operation  of  the  auxiliary  generator  for  automatically  dis- 
connecting the  main  generator  from  its  circuit  and  for  connecting  itself  in 
place  thereof. 

532.795.  ARMATURE  FOR  DYNAMO  ELECTRIC  MACHINES  OR  MOTORS: 
H.  Lemp.  Lynn.  Mass.  App.  filed  March  29.  1890.  A  sheet  iron  disc  pro- 
vided with  one  or  more  perforations  within  the  circumference  of  the  arma- 
ture windings,  and  oue  or  more  slots  connected  with  the  perforations  and 
extending  outward    to  the  edge  of  the  disc. 

532.796.  ELECTRICAL  CONDUCTOR;  E.  D.  Lewis,  Savona,  N.  Y.  App.  filed 
June  16.  1894.  An  electrical  conductor,  oblong  in  cross  section  and  grooved 
in  one  side  to  receive  a  contact  wheel. 

532,782.  MAGNETIC  BRUSH  HOLDER;  J.  C.  Henry.  Westfield.  N.  J.  App. 
Sled  December  11,  1894.  The  combination  of  a  current-collecting  device 
comprising  a  moving  and  a  stationary  part,  and  electromagnetic  means 
adapted  to  cause  the  two  parts  to  engage  with  pressure  proportioned  to  the 
transmitted  current. 

5532.789.  ELECTRIC  FAN  MOTOR;  J.  L.  Ketcher.  New  York.  N.  Y.  App. 
filed  April  26.  1894.  This  comprises  a  tubular  neck  or  stem,  a  motor  pro- 
vided with  a  pivot  stem  to  enter  the  neck  and  anli-friction  rollers  arranged 
between  shoulders  of  the  pivot  stem  whereby  it  is  relieved  of  undue  friction 
and  retained  in  place. 

532,812.  TROLLEY  WHEEL:  B.  O.  Paine.  Millbury.  Mass.  App.  filed  June  11. 
1894.  A  rotalable  trolley  wheel  mounted  to  liave  lateral  -swivelling  action  in 
combination  with  a  backwardly  and  forwardly  swinging  axle-bar  horizon- 
tally journaled  in  the  trolley  pole  head  or  fork. 

532,814.  ELECTRIC  SAFETY  DEVICE;  C.  T.  Peoton,  C.  C.  Gartland  and  P.  J. 
Casserly,  Buffalo.  N.  Y.  App.  filed  February  2,  1894.  This  consists  of  an 
auxiliary  broken  circuit  secured  to  the  field  of  a  dynamo  or  motor  at  one 
end  and  to  the  frame  at  its  other  end.  the  break  in  the  circuit  being  provided 
with  carbon  points  which  may  be  adjusted  to  and  from  each  other  so  as  to 
regulate  the  resistance  of  the  auxiliary  circuit  and  also  causelthe  current  to 
arc  when  passing  from  one  carbon  point  to  the  other. 


No.  532, 


Electric  Fan  Motok. 


532.821.  MACHINE  FOR  WINDING  AR.MATURE  COILS :  J.  Riddell.  Schenec- 
tady. N.Y.  App.  filed  October.  19,  1894.  The  Combination  of  a  frame,  a  gear 
wheel  rotating  in  the  frame  and  carrying  a  cam,  a  rack  reciprocated  by  the 
cam  form,  carrying  plates  rotating  in  the  frame,  and  gearing  interposed 
between  the  rack  and  the  form  carrying,  plates:  whereby  the  reciprocation 
of  the  rack  by  the  cam  gives  a  simultaneous  rotary  reciprocation  to  all  of  the 
form  carrying  plates. 

5.12  826.  GALVANIC  BATTERY;  C.  B.  Schoenmehl.  Waterbury.  Conn.  App. 
filed  November  14,  1893.    The  combination  with  an  insulated  top,  an  annular 


surrounding  the  ends  of  the 
netal  connections  between  the 

E.  Thomson,  Lynn,  Mass. 
nstructing  a  number  of  clamps 
lereby  the  clamps  may  all  be 
while  they  are,  however,  sup* 


in  the  lecesses.  and  metal  within  the  recesses 
carbons   whereby  they  are  retained    and  the 
carbons  secured. 

532.838.  ELECTRIC     WELDING     APPARATUS; 
App.  filed  August  13,  1889.  This  consists  in  ( 
in  series,  and  an  arrangement  of  switches    i 
used  together  or  independently  of  each  othe 
plied  with  current  from  the  same  source. 

532.839.  ELECTRIC  METER;  E.  Thomson.  Swainpscott.  Mass.  App.  filed  April 
10.  1894.  This  comprises  a  vessel  containing?  an  electrolyte,  electrodes  therein. 
a  second  vessel  adapted  to  collect  the  gas  from  the  electrodes  and  to  release 
the  same  upon  a  definite  accunnilalion,  and  means  adapted  to  vary  the  action 
of  the  collecting  vessel  in  accordance  with  variations  of  temperature. 

532.860.  ELECTRIC  ALARM  MAIL  BOX;  E.  C.  T.  Belding.  Chicago.  111.  App. 
filed  February  17,  1S94.  This  comprises  a  mail  box  containing  contact  mech- 
anism in  circuit  with  an  alarm  in  a  house,  a  push  button  controlling  the 
contact  mechanism,  and  a  secondary  electric  soundei  inside  the  box  in  the 
circuit  of  the  contact  mechanism,  thereby  operating  the  push  button  device. 

532.861.  REGULATOR  FOR  DYNAMO  ELECTRIC  MACHINES;  L.  Bell.  Bos- 
ton, Mass.  App.  filed  December  18.  1893.  The  method  of  regulating  a  dynamo 
electric  machine  having  a  separate  exciter,  which  consists  in  causing  the 
variations  of  speed  in  the  armature  of  the  main  machine  to  effect  an  in- 
verse variation  of  speed  in  the  armature  exciter. 

532,905.  TROLLEY  BREAKER;  W.  B.  Potter,  Schenectady,  N.  Y.  App.  filed 
August  4.  1894.  A  metallic  end  piece  for  a  trolley  breaker  or  line  .section 
insulator,  having  diverging  edges  adapted  to  guide  the  trolley  away  from  the 
in.'sulator  when  it  jumps  away  from  the  wire. 


e^ 


I 
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No.  532.909.— Electric  Stove. 

2.909.  ELECTRIC  STOVE;  C.  E.  Roebl.  St.  Joseph.  Mo.  App.  61ed  Janu- 
an,'  4,  1894.  This  roroprises  a  transformer  whose  secondary  coil  is  normally 
opeu.  a  series  of  high  resistance  rods  in  positive  electrical  connection  with 
one  side  of  a  convolution  of  the  secondary  coil,  the  rods  being;  grouped  in 
sections  or  gangs,  those  of  each  section  being  connected  to  a  common  block 
of  conducting  material  and  a  contact  and  adjusting  spring  therefor  whereby 
the  block  may  be  thrown  into  and  out  of  electrical  connection  with  the  other 
side  of  the  convolution  of  the  secondary  coil. 

2.930.  RAILWAY  SIGNAL;  J.  Wayland.  Newark.  N.J.  App.  filed  May  23. 
1894.  The  combination  wth  a  tread  lever,  shaft  and  clutch,  of  a  lever  loosely 
arranged  on  the  shaft,  »  connection,  weight,  and  a  pulley  arranged  on  the 
signal  shaft  and  operated  by  the  connecticn  and  the  signal  shaft. 

2.979.  TELEPHONE  TRANSMITTER;  W.A.Mason.  Sumter.  S.  C.  App. 
filed  October  26.  1894,  The  combinaticn  of  a  series  loosely  leaning  or  grav- 
itating rarbon  bars  having  fiat  sides  adjacent  to  each  other  and  an  opening 
through  their  free  ends,  and  a  carbon  electrode  passing  through  the  open- 
ing. 

3.014.  SIGNAL  BOX;  B.  J.  Noyes.  Boston.  Mass.  App.  filed  May  27.  1892. 
This  comprises  s  signal  transmitting  apparatus  and  a  local  alarm  mechan- 
ism, the  operating  levers  of  both  of  which  are  simultaneously  and  automatic- 
ally moved  by  the  breaking  or  removal  of  a  removable  front  plate. 

3.015.  TELEPHONE  SWITCHING  APPARATUS  AND  CIRCUIT;  J.  J 
O'Connell.  Chicago.  111.  App.  filed  May  1.  1894.  This  comprises  a  trunk 
circuit  extending  between  each  station  provided  with  switching  and  looping 
apparatus  at  the  receiving  and  trunking  terminals  thereof,  and  a  discon- 
necting signal  at  the  trunking  terminal;  means  for  legging  the  signal  tc 
one  side^of  the  talking  circuit  when  the  trunk  circuit  is  connected  with  the 
called  line:  and  means  whereby  on  the  disccnnection  of  the  looping  appa- 
ratus at  the  receiving  board  the  circuit  of  the  signal  is  completed  through  a 

source  of  current  at  the  receiving  board. 
3.038.     COMMUTATOR  BRUSH;     M.  R.    Hirscb.  Milwaukee.  Wis.    App.  filed 
May  31.  1894.     A  composite  sheet  for  the  construction  of  commutator  brushes 
consisting  of  alternate  layers  or  films  of  tielal  and  lubricating  material. 


The  Electrical  World. 


Vol..  XXV. 


NEW    YORK,   FEBRUARY    9,   1895. 


No.  6. 


PUBLISHED  BVBRY  SATURDAY  BY 

The  W.  J.  JOHNSTON  COHPANY,  Limited, 

253  Broadway,  New  York. 

Bvtabllshed  1874.  Incorporated  1889. 

Telephone  Call :  Cortlandt  924.        Cable  Address :  "Electrical,"  Mew  York. 


New  England  OHIce,  620  Atlantic  Ave.,  Boston. 

Western  Office,  936  rionadnock  Block,  Chicago. 

Philadelphia  Office,  927  Cheitout  Street. 


SUBSCRIPTION  IN  ADVANCE,  ONE  YEAR,  $3.00, 
In   the  United  States,  Canada  or  Mexico ;   other  forelgrn  countries,  $6 


DRY  BATTERIES. 

In  another  column  we  print  an  instructive  article  from  the  pen  of 
Dr.  Bohm  on  dry  batteries,  which  adds  considerable  information  to 
a  subject  that  thus  far.  has  been  rather  meagrely  treated.  It  will  be 
seen  that  the  term  "dry  battery"  is  a  misnomer,  as  the  action  of 
such  cells  is  absolutely  dependent  upon  the  presence  of  moisture. 
In  one  of  the  first  commercial  forms  of  dry  battery  this  moisture 
was  supplied  when  the  cell  was  set  up  for  use  by  introducing  water 
through  an  orifice  provided  for  the  purpose,  but  in  the  later  types 
the  excitant  is  placed  in  the  cell  in  a  moist  state.  As  remarked 
by  Dr.  Bohm,  the  action  of  a  dry  cell  does  not  differ  from  that  of 
an  ordinary  voltaic  cell,  which  explains  the  necessity  for  moisture 
to  act  as  the  electrolyte.  The  amount  of  moisture  necessary  is  onlj' 
so  much  as  to  supply  a  continuous  electrolytic  medium  between  the 
elements;  how  attenuated  this  medium  may  be  is  shown  in  the  old 
forms  of  laboratory  dry  cells,  one  of  which  is  in  existence  that  has 
been  continuously  in  operation  for  over  two-score  years,  supplying 
continuously  during  that  time  a  static  charge  to  pith  balls  on  an 
oscillating  arm,  the  necessary  moisture  being  derived  from  the  air. 
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CRUDE  PETROLEUM  AS  A  FUEL. 

The  abstract  we  print  elsewhere  of  a  paper  by  Mr.  A.  M.  Hunt 
gives  some  definite  practical  figures  as  to  the  value  of  crude  petroleum 
as  fuel  compared  with  coal,  which  differ  somewhat  from  correspond- 
ing data  often  printed.  The  tests  from  which  the  present  data  were 
obtained  were  made  under  practical  conditions  during  the  Midwinter 
Fair  at  San  Francisco  last  year,  and  take  into  consideration  several 
factors  usually  neglected.  It  is  shown  that  the  usual  claim  of  great 
superiority  of  oil  over  coal  is  based  upon  an  evaporative  efficiency 
of  a  boiler  unattainable  in  practice.  The  results  reached  in  the  Mid- 
winter Fair  tests  show  an  evaporation  of  14.2  pounds  of  water  per 
pound  of  oil  which,  assuming  the  theoretical  evaporation  to  be  20.7 
pounds,  gives  a  boiler  efficiency  of  about  70  per  cent,  which  is  about 
what  is  commonly  attained  in  ordinarj-  practice.  The  table  given  is 
interesting  as  contrasting  the  efficiency  nf  oil  as  often  given  with  its 
actual  efficiency,  taking  into  consideration  the  economies  resulting 
from  there  being  no  coal  and  ashes  to  handle,  etc.  The  difference  is 
not  as  great  as  might  have  been  expected;  with  oil,  for  instance,  at 
SI. 50  per  barrel  the  comparative  cost  of  coal  per  ton  is  reduced 
from  $5.51  to  S4.94.  This  scarcely  bears  out  the  great  claims  some- 
times made  for  savings  due  to  these  factors.  From  the  figures  given 
it  will  be  seen  that  oil  may  be  an  economical  substitute  for  coal 
where  the  price  of  the  latter  is  high  and  where  oil  can  be  delivered  at 
a  reasonable  cost  for  freight,  and  it  is  probable  that  these  conditions 
apply  in  many  cities  west  of  the  Mississippi  and  in  parts  of  the 
South.  The  subject  is  one  well  worth  looking  up  by  central  and 
power  station  managers  where  coal  isdear,and  to  these  the  informa- 
tion in  the  paper  of  Mr.  Hunt  can  be  recommended  as  practical 
and  reliable. 
ELECTRICAL     CONSONANCE. 

The  article  by  Dr.  Pupin,  printed  elsewhere,  is  another  illustra- 
tion of  the  value  of  analogies  in  investigating  or  explaining  an 
intricate  subject.  The  phenomena  of  sound  are  so  much  simpler 
to  comprebend  than  the  phenomena  of  alternating  circuits  con- 
taining capacity  and  inductance,  and  the  analogy  between  the  two 
may  be  made  so  convincing,  that  it  is  surprising  that  more  use  has 
not  been  made  of  this  method.  In  the  present  instance  Dr.  Pnpin 
complements  his  notable  investigations  in  resonance  by  one  along 
similar  lines  into  what,  from  analogy,  is  called  electrical  conso- 
nance. In  the  former  case  it  was  shown  how  by  a  suitable  adjust- 
ment of  capacity  and  inductance  a  circuit  may  be  turned  into 
synchronism  with    electromagnetic  waves  of  a   certain   f eiiodicitj, 
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while  in  tlie  case  under  consideration  an  effect  somewhat  similar 
with  respect  to  increase  of  current  is  produced  by  the  action  of  one 
circuit  electromagnetically  connected  with  another,  though  the 
natural  period  of  the  latter  is  not  the  same  as  that  of  the  impressed 
E.  M.  F.  acting.  Unlike  the  former  case  also,  the  current  may  be 
a  maximum  for  two  values,  as  the  primary  apparent  self-inductance 
may  be  neutralized  at  either  of  two  values  for  a  given  frequency, 
primary  self-inductance  or  secondary  resistance.  While  the 
present  contribution  of  Dr.  Pupin  is  one  of  much  theoretical  interest 
its  practical  significance  is  less  than  that  of  his  former  researches 
into  resonance  on  account  of  the  difiSculty  of  producing  the  neces- 
sary adjustments.  The  author,  while  admitting  this,  remarks, 
however,  that  as  a  phase-changing  device  the  method  may  be  of 
service  in  the  future,  particularly  in  connection  with  a  high  tension 
primary  circuit  where  a  condenser  could  not  well  be  directly  intro- 
duced into  the  circuit.  

THE  MONOCYCLIC  ALTERNATING  SYSTEM. 

Elsewhere  we  print  an  account  of  the  monocyclic  system  of  Mr. 
Charles  Proteus  Steinmefz,  compiled  from  eight  patents  recently 
granted  to  the  inventor.  The  main  features  of  the  system  are  the 
addition  of  a  supplementary  coil  to  the  usual  type  of  alternator 
generating  simple  alternating  currents,  and  the  employment  of  in- 
duction motors  having  primary  windings  similar  to  the  armature 
windings  of  the  generator.  The  main  winding  of  the  alternator 
generates  simple  alternating  currents  which  supply  incandescent 
lamps  in  the  usual  manner  and  furnish  the  working  current  of 
motors,  the  starting  torque  of  the  latter  being  obtained  through  the 
current  supplied  by  the  line  connecting  with  the  supplementary 
coils  of  the  generator  and  motor  respective!}-.  It  is  shown  that 
when  the  motors  connected  are  in  operation,  little  or  no  current  is 
supplied  by  the  supplementary  wire;  that  under-loaded  motors  will 
supply  current  to  this  line  and  over-loaded  motors  will  absorb  cur- 
rent from  it.  If  a  number  of  monocyclic  motors  are  installed  it  may 
not  be  necessaiy  to  have  other  than  a  simple  alternator,  as  the  sup- 
plementary current  for  starting  a  motor  may,  if  other  motors  are 
in  operation,  be  derived  solely  from  the  line  connecting  the  sup- 
plementary coils  of  the  various  motors,  .\nother  method  described 
which  also  allows  the  use  of  a  simple  alternator,  consists  in  the  em- 
ployment of  a  motor  generator,  which  is  supplied  with  current  from 
the  simple  alternating  mains  and  generates  an  E.  M.  F.  ofjdisplaced 
phase  for  the  supplementary  line,  thus  obviating  running  the  latter 
line  from,  perhaps,  a  distant  station.  In  addition  to  motor-gener- 
ators for  transforming  phases — called  phase  converters — static  phase 
transformers  are  also  described,  which  seem  to  be  identical  in  prin- 
ciple with  those  that  formed  the  subject  of  Mr. C.F.Scott's  notable 
paper  read  at  the  Convention  of  the  National  Electric  Light  Associa- 
tion last  year.  The  reader  will  find  man}-  other  interesting  details 
in  the  article  referred  to,  which  strikingly  illustrates  the  beautiful 
flexibility  of  the  alternating  current,  while  the  patents  furnish  in 
themselves,  it  may  be  added,  the  best  practical  treatise  on  the 
alternating  current,  within  the  limits  which  the  subject  impose,  that 
has  yet  appeared  in  print. 


THE  "DEADLY  TROLLEY"  IN  CHICAGO. 

One  would  scarcely  think  that  at  this  day  Chicago — bustling, 
hustling  Chicago  of  all  cities — would  take  up  the  absurd  cry  of  the 
"deadly  trolley, "  yet  such  seems  to  be  the  case.  Recently  the 
City  Councils  granted  important  franchises  for  trolley  roads  in 
streets  located  in  the  central  part  of  the  city,  and  immediately  both 
editor  and  cartoonist  sounded  the  alarum  and  called  upon  the  public 
to  take  measures  to  avert  a  threatened  calamity.  In  a  city  where, 
it  is  reported,  the  steam  cars  daily  claim  a  victim,  it  is  rather  incon- 
gruous to  raise  such  an  outcry,  particularly  as  experience  with  the 
steam  roads  should  have  rendered  the  citizens  so  proficient  in  dodg- 
ing, that  the  trolley  car,  even  if  it  possessed  the  dangerous  character 
ascribed,  would  seem,  after  all,  to  give  little  occasion  for  alarm. 
In  the  preseut  case,  however,  we  are  inclined  to  believe  that  the 
opposition  to  granting  the    franchise    springs  from  a  dislike    for  the 


unpopular  personage  who  is  to  be  the  recipient  of  the  favor  of  the 
Councils,  which  is  another  instance  of  the  manner  in  which  electric 
traction  has  to  bear  the  burden  of  other  evils.  The  most  striking 
example  of  this  unjust  spirit  is  in  ascribing  the  accidents  due  to  the' 
faster  speed  of  electric  cars  to  the  motive  power.  If  trolley  cars 
were  run  at  the  same  speed  as  the  horse  cars  they  have  displaced, 
there  would  be  little  or  no  occasion  for  the  cry  of  the  "deadly 
trolley, "  for  the  accidents  due  to  the  electrical  current  employed 
are  now  so  rare  on  account  of  more  careful  construction  of  lines,  as 
to  present  no  greater  element  of  danger  than  did  the  horse  traction 
system  displaced.  If  the  true  cause  of  accidents^ — high  speed — were 
not  obscured  by  the  senseless  fulminations  against  the  "deadly 
trolley,"  the  public  would  be  much  the  gainer,  as  attention  would 
then  be  directed  to  the  question  of  speed,  which  is  the  real  matter 
to  be  considered  in  relation  to  the  subject  of  accidents.  We  presume 
that  the  franchises  referred  to  were  sought  because  the  public  needs 
better  facilities  for  travel  in  the  territory  covered,  and  if  high  speeds, 
involving  danger  to  life,  are  contemplated,  the  remedy  does  not  lie  in 
refusing  to  grant  the  public  any  facilities  whatever,  but  in  regulat- 
ing the  speed.  Were  the  question  regarded  from  this  point  of  view- 
it  would  result  in  placing  the  responsibility  where  it  belongs — with 
the  public  that  demands  rapid  transit,  and  which  now  places  on 
electric  traction  as  a  system  the  burden  of  any  evil  that  ensues. 


i 


The  National  Electric  Light  Association. 

Arrangements  have  been  completed  by  the  secretary  of  the 
National  Electric  Light  Association  with  the  New  York  Central  and 
Hudson  River  Railroad  Company  for  a  special  train  to  Cleveland  of 
Wagner  vestibule,  parlor,  dining  room  and  buffet  cars,  leaving 
Grand  Central  Depot,  42d  street.  New  York,  at  9:30  a.  m.  Monday, 
February  18,  running  as  second  section  of  the  fast  mail  on  the  fol- 
lowing schedtile:  Leaving  New  York  at  9:30  a.  m.  ;  Albany,  1  p.  m.  ; 
Utica,  3:17  p.  m.  ;  Syracuse,  4:40  p.  m. ;  Rochester,  6:30  p.  m.  ; 
Buffalo,  7:25  p.  ni.  (central  time);  Erie,  9:33  p.  m.  (central  time); 
arriving  at  Cleveland,  11:55  p.  m.  (central  time).  Seats  can  now 
be  secured  on  this  train  by  applying  in  person  or  by  letter  to  the 
office  of  the  National  Electric  Light  Association. 

A  special  rate  has  been  granted  (on  certificate  plan)  of  a  fare  and 
one-third  from  all  points  in  the  United  States  east  of  the  Mississippi 
River,  Peoria  and  Chicago,  111.,  to  Cleveland.  To  obtain  this  rate 
it  is  necessary  in  purchasing  a  going  ticket  to  ask  the  agent  for  a 
certificate,  which,  when  properly  endorsed  at  Cleveland,  will  entitle 
the  purchaser  to  a  one-third  faie  returning.  That  the  best  results 
may  be  obtained  it  is  very  desirable  that  delegates  should  make 
their;rapplication  for  space  on  the  New  York  special  at  the  earliest 
possible  moment. 

The  following  gentlemen  have  charge  of  transportation  in  their 
respective  districts,  to  whom  application  can  be  made  for  all  infor- 
mation :  A.  C.  Shaw,  620  Atlantic  avenue,  Boston,  Mass. ;  H.  A. 
Cleveriy,  1,018  Chestnut  street,  Philadelphia,  Pa.  ;  E.  H.  Heinrichs, 
Westinghouse  Electric  Company,  Pittsburgh,  Pa.  ;  E.  L.  Powers, 
Monadnock  Building,  Chicago,  111. 

In  addition  to  the  papers  and  topics  heretofore  announced  for 
the  Cleveland  programme,  there  will  be  a  paper  entitled  "A  New- 
Method  of  Me.'isuring  Illumination,"  by  Messrs.  E.  J.  Houston  and 
A.  E.  Kennell}-.  Among  the  topics  for  discussion  are  "Under- 
writers' Rules  vs.  National  Electric  Light  Association  Rules,"  and 
"Practical  Demonstration  of  Protecting  Lines  fiom  Lightning,"  in 
which  Mr.  A.  J.  Wurtz  will  take  part. 
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Combination  Alternating  and  Direct  Current  Generators. 


Expert  W.  S.  Rugg,  of  the  Westinghouse  Company,  successfully 
tried  the  experiment  at  Rochester  last  week  of  working  three 
combination  alternating  and  direct  current  generators  in  multiple 
arc  as  to  both  sides  of  the  machines. 

These  generators  furnish  a  two-phase,  alternating  current  of  385 
volts  electromotive  force  from  one  set  of  brushes,  which  current  is 
"stepped-up"  to  2,000  volts  line  potential;  the  other  set  of  brushes 
furnishes  direct  current  at  SCO  volts.  In  the  experiment  all  the 
alternating  current  windings  were  put  in  multiple  arc  on  one  set  of 
bus  bars,  and  all  the  direct  current  windings  were  connected  in 
multiple  on  another  set  of  bars.  The  result  is  reported  as  having 
been  entirely  satisfactory. 
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Electrical  Difference  of  Potential. 

B\    \VM.    A.    ANTHONY. 

in  a  recent  issue  of  Tun  Hlkctkicai,  Would  I  notice  that  a  cor- 
respondent called  in  question  the  statement  that  maintaining  a 
potential  difference  consumes  no  energy  and  claims  that  if  energy 
is  required  to  establish  potential  difference  it  must  be  required  to 
maintain  it.  I  do  not  see  that  this  follows,  for  the  energy  required 
to  establish  potential  difference  is  that  represented  by  the  transfer 
of  the  quantity  of  electricity  required  to  charge  the  dynamo  con- 
ductor and  terminals — equal  io  E  Q,  where  E  is  the  potential  differ- 
ence, and  Q  the  quantity  required  to  charge  the  conductor  and 
terminals  to  the  potential  difference  E. 

Suppose  the  E.  M.  F.  of  the  machine  to  be  one  volt,  and  the 
capacity  of  the  terminals  one  farad,  then  one  coulomb  must  be 
transferred  to  create  a  potential  difference  of  one  volt.  When  this 
is  done  the  potential  difference  exactly  balances  the  E.  M.  F. ,  the 
fJow  of  electricity  ceases  and  with  it  the  consumption  of  energy. 
We  may  suppose  the  resistance,  or  self-induction,  or  both,  to  be 
such  that  any  giveu  time  may  be  required  to  effect  this  transfer.  If 
the  transfer  is  effective  in  one-tenth  second  the  average  current  is 
ten  amperes,  and  the  average  rate  of  working  ten  watts;  if  it  is 
effected  in  one  second  the  average  current  is  one  ampere,  and  the 
average  rate  of  working  one  watt.  If  it  is  effected  in  one  minute 
the  average  current  is  eV  ampere  and  the  average  rate  of  working 
id  watt.  But  in  each  case  the  total  work  done  is  10'  ergs.  This 
work  is  done  partly  in  heating  the  conductor — the  armature  winding 
— and  partly  against  the  rising  potential  difference.  In  any  practical 
case  the  capacity  is,  of  course,  extremely  small ;  the  quantity  of 
electricity  transferred  and  the  time  and  energy  involved  in  the 
transfer  are,  therefore,  extremely  small. 

But  while  it  is  true  that  no  energy  is  required  to  maintain  a 
potential  difference  once  established  it  is  not  true  that  energy  is 
not  consumed  in  connection  with  the  maintenance  of  the  potential 
difference  in  machines  of  the  ordinary  types  when  running  an  open 
circuit.  In  a  Gramme  or  Siemens  armature  the  coil  that  connects 
directly  to  the  positive  brush  at  a  high  potential  and  the  one  con- 
nected to  the  negative  brush  is  at  a  low  potential.  As  the  armature 
revolves  the  potential  of  a  given  coil  will  gradually  change  through 
a  range  equal  to  the  E.  M.  F.  of  the  machine,  and  as  it  changes  a 
quantity  of  electricity  must  flow  out  of  it  or  into  it  sufficient  to 
change  it  to  the  potential  due  to  that  E.  M.  F.  As  an  example, 
suppose  a  two-pole  Gramme-ring  machine  running  an  open  circuit 
at  a  potential  difference  of  100  volts.  A  coil  at  the  positive  brush 
is  charged  to  a  potential  of  100  volts.  It  gradually  loses  its  charge 
as  it  is  carried  toward  the  negative  brush  and  at  the  end  of  half  a 
revolution  has  entirely  lost  it.  At  the  same  time  the  opposite  coil 
in  moving  from  the  negative  to  the  positive  brush  gains  an  equal 
charge.  It  is  exactly  as  though  the  quantity  of  electricity  required 
to  charge  one  armature  coil  to  a  potential  of  100  volts  flowed 
through  the  entire  armature  winding  during  each  half  revolution. 
If  y  =  the    quantity  required    to    charge  one  coil    and   n    the  nuui- 
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ber    of    revolutions    per  minute,  ,„  is  the  time  of    a   half    revolu- 
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tion  and    g^  =  ,„   is  the  current  flowing  through  the  armature  wires. 

In 
If  r  =  the    resistance  of  the    armature  winding    considered   as  one 

(  9"\' 
continuous    wire,    then     [  ^n  )  ^  is  the  power  continually  consumed. 

In  an  alternating  current  machine  on  open  circuit  electricity 
is  being  constantly  transferred  back  and  forth  from  one  ter- 
minal to  the  other,  and  if  the  machine  is  connected  to  line,  the 
circuit  still  open,  the  electricity  required  to  charge  the  line  is  alter- 
nately transferred  through  the  machines  from  one  side  to  the  other. 
Suppose  the  line  to  have  a  capacit}-  of  one  microfarad — not  an 
excessive  capacity  for  long  distance  transmission,  especially  for  con- 
centric conductors — and  the  potential  to  be  10,000  volts,  yio  of  a 
coulomb  is  required  to  charge  the  line  to  this  potential,  and  this 
amount  must  flow  through  the  machine  during  every  half  period. 
If  there  are  250  half  pounds  per  second  there  is  an  average  current 
of  2.S  amperes.  In  other  words,  if  the  machine  were  connected  to 
line  through  S  incandescent  lamps  in  parallel  each  requiring  '< 
ampere  the  lamps  would  be  maintained  at  full  incandescence. 

The  point  I  wish  to  make  is  that  the  energy  required  to  establish 
a  potential  difference  is  accounted  for  by  the  flow  of  the  electricity 
necessary  to  charge  the  conductor  and  is  computed  exactly  as  in 
any  other  case  of  electric  flow.  When  the  potential  difference  is 
established  and  the  flow  ceases  there  is  no  longer  anything  to 
account  for  a  consumption  of  energy,  hence  no  energy  is  required 
to  maintain  the  difference. 


The  Record  of  the  Year  1894  In  Great  Britain. 

(From  Oiir  Owd  Correspondent.) 

The  past  year,  although  by  no  means  one  of  g^eat  prosperity,  has 
not,  on  the  other  hand,  been  so  bad  as  many  would  like  to  make 
us  believe.  The  total  volume  of  business  transacted  has  not, 
apparently,  been  unsatisfactory,  although,  owing  to  the  number  of 
flrnis  engaged  in  the  business,  there  has  been  the  natural  conse- 
quences: keen  competition,  keeping  down  prices,  and  each  indi- 
vidual firm's  share  of  the  total  work  being  diminutive.  Judging 
by  the  returns  of  the  various  electricity  supply  companies  for  the 
year  ending  December  31,  the  progress  of  electric  lighting  in  this 
country  does  not,  as  yet,  show  any  sign  of  slackening,  and  although 
some  contend  that  the  growth  of  central  station  supply  checks  the 
demand  for  isolated  plants,  there  have  been,  so  far  as  one  can  tell, 
a  large  number  of  orders  for  big  isolated  plants  for  railway  stations, 
goods  yards,  monster  hotels,  and  country  houses.  Ship  lighting, 
also,  is  ever  with  us  in  undiminished  popularity.  There  are,  at  the 
present  moment,  nearly  1,600,000  8  cp  lamps  connected  to  the  mains 
of  electricity  supply  companies  in  the  United  Kingdom;  the  lamps 
being  almost  equally  divided  between  alternating  and  continuons 
current  systems.  This  figure  is  an  increase  of  over  400  per  cent, 
upon  the  total  for  1893.  It  is  curious  to  note  that,  notwithstanding 
the  other  that  has  been  made  about  municipal  electric  lighting,  it 
is,  judging  by  its  lamp  connections,  still  insignificant,  compared  with 
the  electric  lighting  undertaken  by  private  capitalists.  At  the  end 
of  1894,  the  lamps  connected  to  the  mains  of  statutory  electricity 
supply  companies  amounted  to  1,200,000  in  round  figures;  the  lamps 
connected  to  the  mains  of  municipal  concerns  only  aggregating 
400,000.  This  state  of  things,  however,  is  entirely  due  to  London. 
Taking  the  provinces  alone,  there  are  36,800  lights  connected  to 
municipal  concerns,  against  300,000  connected  to  the  mains  of  com- 
panies. Our  largest  concern  continues  to  be  the  Metropolitan  Elec- 
tric Supply  Company,  which  supplies  206,000  8  cp  lamps  by  means 
of  transformers  in  consumers'  houses.  The  next  biggest  company 
is  the  Westminster  Electric  Supply  Corporation,  which  supplies 
168,500  8  cp  on  the  three-wire  system.  The  third  largest  concern 
is  the  City  of  London  Electric  Lighting  Company,  the  lamp  connec- 
tion of  which  at  the  end  of  the  year  was  136,000,  supplied  by  trans- 
formers' sub-slations.  The  total  lamp  connection  all  over  the 
metropolis,  I  may  remark,  is  not  far  short  of  one  million. 

Electric  traction  on  the  other  hand,  still  remains  in  a  state  of 
stagnation.  There  has  not  been  a  single  new  tramway  or  railway 
brought  into  operation  during  the  past  twelve  months,  and  with  the 
exception  of  the  steel-tube  underground  electric  railway  which  is  to 
run  from  Waterloo  station  to  the  City,  no  work  of  first-class  import- 
ance has  been  commenced,  nor  is  there  any  in  immediate  prospec*. 
Apart  from  climatic  and  social  causes  which  militate  largely  against 
the  success  of  tramways  in  this  country,  there  can  be  no  doubt  that 
the  continued  existence  of  the  municipal  purchase  clause  in  its 
present  state  must  inevitably  act  as  a  deterrent,  not  merely  to  the 
promotion  of  new  lines,  but  to  the  adoption  of  any  improved  system 
of  traction.  Either  the  municipalization  of  the  tramways  must  be 
thoroughly  carried  out  or  a  free  haul  must  be  given  to  private 
enterprise.  The  introduction  of  electricity  in  mines,  like  the  adop- 
tion of  electric  traction,  still  hangs  fire,  and  for  reasons  of  much  the 
same  character.  Mining  is  not  a  profitable  businses  just  at  present, 
and  most  of  the  men  and  many  of  the  managers  have  uaturally  a 
rooted  disinclination  to  give  electro-mechanical  devices  fair  play. 

The  advent  of  the  incandescent  gas  burner  has  created  something 
like  a  panic  on  the  Continent,  but  has  not  made  much  stir  with  us; 
it  being  generally  considered  that  it  is  not  likely  to  replace  the 
glow  lamp  anywhere  where  that  lamp  has  already  been  installed, 
and  that  it  need  not  be  generally  feared  that  it  will  induce  people 
to  retain  gas,  in  place  of  going  over  to  electricity.  Although  the 
tone  of  electric  business  men  has  been  a  subdued  one,  it  is  probable 
that  more  sound  business  has  been  done  in  1894  than  in  anj'  other 
year. 

Consolation  for  Cranks. 


Everyone  wrestling  with  the  forces  of  Nature  is,  in  a  sense,  says 
the  London  Engineer,  a  perpetual  motion  man.  We  cannot  think, 
it  adds,  that  all  this  means  so  much  waste  of  mental  energy.  No 
man  trained  to  think  will  say  that  he  knows  what  is  and  is  not  im- 
possible in  the  future;  at  the  best,  he  can  but  believe. 
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Ulrect-Connected  Arc  Lighting  Station. 


In  The  Electrical  Wokld  of  Pec.  29,  appeared  a  brief  an- 
nouncement of  the  starting  of  the  fiist  direct  connected  arc  light- 
ing plant  in  the  United  States.  We  are  able  this  week  to  give  an 
illustration  and  fuller  description  of  this  interesting  station. 

The  plant  was  installed  and  is  operated  by  tl;e  Mutual  Electiic 
Light  and  Power  Company,  Chicago,  the  station  of  which  is  located 
at  the  intersection  of  Eighty-ninth  and  Looniis  streets,  about  a 
mile  from  South  Englewood  station. 

The  building  is  90  x  110  feet  and  of  the  best  modem  construction, 
with  brick  walls,  terra  cotta  trimmings  and  iron  roof.  The  dynamo 
room  is  about  40  x  100  feet  and  can  accommodate  a  direct- 
connected  plant  of  over  2,000  arc  lamps  capacity,  of  the  type  installed. 

The  plant  at  present  includes  three  125  arc  Brush  dynamos  con- 
nected direct  to  three  Willans  high-speed  engines  as  shown  in  the 
illustration;  BrushAdams2,000-cp  arc  ^amps,  are  used.  Two  3,000  hp 
water  tube  boilers,  built  and  installed  bj'  the  Link  Belt  Manufactur- 
ing Company,  of  Chicago,  constitute  the  boiler  plant. 

The  shaft  of  the  Willans  engine  is  connected  direct  to  the  shaft 
of  the  dynamo  by  means  of  an  insulated  Brotherhood  coupling,  the 


it  embodies  throughout  the  best  machinery  and  best  construction, 
and  contains  all  the  latest  and  best  thought  in  the  arc  lighting 
industry. 

Maltha. 


Considerable  litigation  is  now  pending  relating  to  the  use  of 
maltha  or  insulating  compounds  and  paints,  and  the  following  infor- 
mation in  regard  to  this  material  may  be  of  interest.  "Maltha" 
was  originally  a  Greek  word  applied  to  soft  pitch  and  it  is  still  used 
in  connection  with  semi-fluid  bitumen,  which  is  found  abundantly  at 
the  pitch  or  tar  springs  of  California.  By  absorbing  oxygen  from 
the  atmosphere  the  semi-fluid  mass  gradually  hardens  into  asphal- 
tum,  and  it  is  in  this  manner  that  the  great  pitch  lakes  of  California 
have  been  formed  as  well  as  the  extensive  asphaltum  deposits  of 
Cuba  and  Trinidad.  There  is,  however,  one  respect  in  which  these 
otherwise  similar  substances  differ,  and 'that  is  in  capacity  for  further 
oxidation,  which  is  decidedly  greater  in  the  softer  varieties.  The 
hard  asphaltums  are  more  suitable  for  insulation  purposes,  and  it  is 
of  these  that  the  so-called  insulating  compounds  and  paints  are 
made.  The  soft  malthas  forming  the  basis  of  these  electrical  insu- 
lators are  concentrated  by  distilling  off  the  oil,  after  which  the 
residue  is  more  or  less  clarified  by  settling. 


Direct-Connected  Arc  Lighting  Station.     Interior  of  Dynamo  Room. 


engine  and  dynamo][resting^upon  one  bedplate  4  feet  6  inches  s  10 
feet  3  inches.  The  speed  is  500  revolutions  per  minute.  The  manu- 
facturers of  the  Willans  engine  guarantee  as  low  as  21  pounds  of 
water  per  horse  power  per  hour,  and  expect  to  show  even  better 
results  than  this  when  the  final  tests  are  made. 

The  first  dynamo  started  on  the  night  of  Dec.  17,  1894,  and 
the  last  pair  about  the  middle  of  January.  The  start  was  made 
without  a  hitch,  and  15  minutes  after  the  first  revolution  the  entire 
load  of  125  lamps  was  thrown  on  and  continued  to  operate  for  the 
balance  of  the  evening.  The  automatic  regulator  of  the  dynamo 
regulates  so  closely  that  any  number  of  lights  may  be  thrown  on 
or  off  at  will  with  impunity.  The  engine  is  very  quick  to  govern, 
easily  taking  care  of  its  end  of  the  business,  and  thus  the  two  work 
in  perfect  harmony  and  with  economy,  the  amount  of  steam  used 
being  always  approximately  proportionate  to  the  load  carried  by  the 
engine. 

This  compact  and  efficient  arc  lighting  plant  is  such  an  innovation 
in  the  matter  of  economy  of  floor  space  that  its  adoption  in  this  in- 
.stance  will  probably  change  the  character  of  all  future  arc  lighting 
stations,  especially  in  cities  where  real  estate  is  valuable.  A  space  of 
four  feet  has  been  left  between  the  floor  of  dynamo  room  and  the 
ground  which  provides  a  convenient  place  for  running  wires  from 
dynamos  to  switchboard  and  steam  pipe  from  engine  to  heaters. 
This  arrangement  also  provides  a  very  easy  method  of  installing 
additional  pairs. 

TakingMnto  consideration  this  entire  plant  from  beginning  to  end 


From  another  source  we  obtain  the  information  that  while  the 
derivation  of  the  word  "maltha"  refers  to  soft  pitch,  there  is  no 
evidence  whatever  that  the  word  was  generally  used  in  California  to 
designate  the  material  found  in  the  pitch  or  tar  springs  of  that 
State,  previous  to  10  years  ago,  when  the  word  was  first  used  there 
in  connection  with  the  residuum  resulting  trom  an  application  of 
processes  at  that  time  first  applied.  This  residuum  was  described  in 
the  patents  relating  to  it  as  being  a  "solid  residuum  of  the  distilla- 
tion of  heavy  grades  of  petroleum, "  which  we  call  "maltha," 
and  the  courts  have  taken  the  view  that  this  word  was  merely  a 
"fancy"  name  adopted  by  the  owners  of  these  patents  at  the 
beginning  of  operation,  and  in  no  way  limited  to  the  former  defini- 
tions of  the  same  word. 

There  is  more  than  one  way  in  which  these  residuums  may  be 
used  in  manufacture,  as  they  can  be  applied  both  by  reducing  the 
residuum  to  a  liquid  by  heat  and  also  by  putting  it  in  the  form  of  a 
liquid  by  the  use  of  bisulphide  of  carbon  or  other  solvents.  It  is 
claimed  that  a  long  series  of  experiments  covering  many  years  has 
shown  the  best  solvent  for  this  purpose  is  bisulphide  of  carbon,  the 
use  of  which  is  patented.  The  action  of  this  solvent  is  simply  that 
of  a  vehicle  which  passes  off  rapidly  after  fulfilling  its  office,  which 
is  that  of  depositing  on  surfaces  the  residuum  which  ha^ 
been  found  so  excellent  a  preservative  as  well  as  acid  and  moisture 
resistant. 

A  decision  of  Judge  Dallas  of  the  Circuit  Court  of  New  Jersey 
holds  as  valid  a  patent  for  the  coating  of  paper  with  a  residuum  of 
petroleum  by  means  of  the[process  just  referred  to. 
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The  Niagara  Power  Transmission  Plant. 

HY   FRANK    C.    I'ERKINS. 

The  Niagara  Falls  i'ower  Company  has  applied  to  the  city  of 
Huflalo  foi  a  franchise  to  supply  its  citizens  with  electric  current 
Ironi  the  Niagara  I'alls  plant.  Thirteen  deeds  of  right  of  way  over 
property  between  ButTalo  and  Tonawanda  in  favor  of  the  Cataract 
Construction  Company  were  filed  recently  in  the  County  Clerk's 
office.  This  gives  the  power  company  an  almost  complete  line 
between  the  northerly  city  line  of  Buffalo  and  the  southerly  line  of 
the  village  of  Tonawanda;  each  of  the  deeds  grants  the  use  of  a 
30-foot  strip  west  of  aud  adjacent  to  the  property  of  the  N.  Y.  C.  it 
H.  R.  R.  In  each  deed  it  is  specified  that  within  two  years  the  com- 
pany will  construct  and  operate  power  transmission  lines  for  power, 
lighting  and  heating  purposes,  at  its  own  cost  and  expense,  either 
above  or  below  the  surface,  the  company  agreeing  to  furnish  power 
to  each  of  the  property  owners  on  the  most  reasonable  terms  for 
which  power  is  selling.  Where  or  how  the  power  line  will  go 
through  the  Tonawandas 
has  not  been  settled,  but 
that  nghts  of  way  are 
being  secured  between 
.Niagara  Falls  and  Tona- 
wanda is  known  to  be  a 
fact. 

In  Buffalo  a  resolution 
was  defeated  before  the 
City  Council  proposing 
that  the  matter  of  dealing 
with  the  question  of  in- 
troducing current  from 
Niagara  into  the  city  be 
taken  from  the  street 
committee  and  placed 
with  a  special  committee. 
Mr.  George  Zink  pro- 
posed that  a  committee 
of  three  from  the  Board 
of  Aldermen  and  three 
from  the  Board  of  Coun- 
cilmen  and  the  incoming 
Maj'or  make  an  effort  to 
learn  what  the  cost  of 
powei  will  be  at  the  city 
line,  and  suggested  that 
the  city  might  distribute 
the  power  itself,  taking 
care  of  all  the  poles, 
wires,  etc.  "All  the  fac- 
tories along  the  canal 
could  first  be  supplied, 
and  a  belt  line  formed 
around  the  city,"  said 
Mr.  Zink.  "Then  as  the 
demand  increased,  pro- 
vision could  be  made  for 
supplying  the  central  por- 
tions of  the  city.  The  city 
could  afford  to  be  a  loser 
for  a  year  or  two  by  giv- 
ing a  cheap  rate.  A  cheap  rate  would  boom  the  city. 
Why  is  the  city  '  going  to  allow  a  company  to  come 
in  second  hand  and  take  care  of  the  distributions?  Why  not 
let  the  city  be  the  purchaser  and  the  distributor  ?  Mr. 
Zink  continued,  "For  my  part  I  had  sooner  see  the  city  rather  than 
any  corporation  handle  and  distribute  this  power.  "  The  Council 
adjourned  without  acting  on  the  suggestion.  The  following  resolu- 
tion and  others  similar  to  it  have  been  submitted  by  various 
associations  in  the  city  of  Buffalo: 

"Whereas,  the  Niagara  Power  Company  and  the  Schoelkopf  Canal 
Company  are  at  present  making  application  to  the  city  for  permis- 
sion to  use  the  public  streets  and  roadways  for  the  distribution  of 
electric  power; 

"Resolved,  That  it  is  the  opinion  of  this  association  that  in 
view  of,  the  difficulties  that  present  themselves  in  arranging  satis- 
factory terms,  it  would  be  advisable  that  a  committee  be  appointed 
to    look    into   the  subject    of  the  city  taking   the  power  at  the  city 


Fjg 


limits  and  making  the  distribution  within  the  city  limits  itself.  " 
There  is  at  the  present  time  an  animated  discussion  going  on  in 
the  city  of  Buffalo  on  the  actual  cost  of  steam  power,  the  method 
of  distribution,  and  the  maximum  price  to  he  charged  for  electric 
power.  The  BufTalo  Klectrical  Society,  the  Merchants'  Exchange, 
the  Real  Estate  Exchange  and  other  associations  have  been  invited 
to  appoint  committees  to  act  in  an  advisory  capacity  with  the  street 
committee,  and  it  is  expected  that  the  conditions  of  the  franchise 
and  the  granting  of  the  same  will  be  settled  in  a  few  days.  The 
city  officials  are  to  visit  the  Niagara  Falls  power  plant  shortly  to 
learn  the  exact  condition  of  aflfairs  at  the  present  time. 

The  State  of  Ajjairs  al  the  /br/rr //o«if. —  Leaving  the  exciting 
scene  of  discussion  in  Buffalo,  we  will  look  over  the  power  plant 
and  view  the  preparations  made  to  furnish  the  necessary  current 
mentined  by  the  company  in  the  application  for  a  franchise. 

The  first  view  the  visitor  has  of  the  magnificent  white  stone  power 
house  impresses  upon  his  mind  the  idea  that  the  work  is  near  com- 
pletion   and  the  vast    storehouse  of  energy  is  soon  to  give  forth  the 

electric  force  which  will 
operate  mills  and  fac- 
tories, propel  street  cars 
and  railway  trains,  light 
the  streets  of  the  neigh- 
boring cities,  and  heat 
the  stores  and  residences 
of  iheir  citizens.  The  il- 
lustration. Fig.  1,  shows 
the  completed  power 
bouse  at  the  right  and 
the  covered  conductor 
bridge  connecting  it  to 
the  recently  constructed 
transformer  house  at  the 
left. 

On  entering  the  power 
house  we  find  the  electric 
crane  in  operation,  as- 
sembling the  heavy  parts 
of  the  dynamos  and  other 
apparatus  which  are 
being  placed  in  position. 
The  electric  crane  was 
built  by  William  Sellers 
&  Co.,  of  Philadelphia, 
and  is  operated  by  a 
Bill  berg  electric  motor  at 
a  potential  of  220  volts. 
The  electric  elevator  is 
being  used  continuously 
to  carry  workmen  from 
the  bottom  of  the  wheel- 
pit  to  the  various  galleries 
where  they  are  busy  fin- 
ishing and  scraping  the 
bearings  of  the  vertical 
shafts.  The  elevator  was 
designed  and  constructed 
by  Otis  Bros.  &  Co., 
and  is  operated  by  a  220 
volt  direct  current  motor. 
The  switchboard  for  the  elevator  and  lighting  installation  is  con- 
structed of  marble,  and  is  enclosed  in  a  small  room.  The  electric 
motor  and  hoisting  apparatus  is  also  temporarily  enclosed  in  another 
small  building  in  the  power  house  to  keep  out  the  moisture  arising 
from  the  wheel-pit  below. 

On  going  down  the  winding  stairs  through  the  circular  open- 
ing, shown  in  the  foreground  of  Fig.  1,  the  elevator  landing  is 
aeached.  On  this  landing  one  may  see  the  perfectly  balanced  levers 
which  are  operated  by  the  governors  or  regulators  in  opening  or 
closing  the  gates  of  the  turbines.  The  gearing  may  also  be  seen 
which  connects  the  governors  to  the  dynamo  and  to  the  turbine 
shaft. 

One  may  also  pass  directly  under  the  electric  generators  and  see 
the  various  pipes  which  convey  the  lubricating  oil  and  water  to  the 
bearings.  Oue  pipe  conveys  oil  to  the  upper  bearing  of  the 
dynamo,  a  second  conveys  oil  to  the  lower  bearing  of  the  same  ma- 
chine, a  third  pipe  allows  water  to  pass  to  a  cooling  chamber  of  the 
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upper  bearing,  and  a  fourth  pipe  allows  water  to  pass  to  a  similar 
chamber  in  the  lower  bearing. 

The  Elevator  and  Wheel- Pit.— t^^  elevator  descends  to  the;[.bot- 
toni  of  the  wheel-pit,  stopping  at  the  various  galleries  and  sub- 
galleries  until  the  lowest  lauding  above  the  turbines  is  reached. 
There  are  four  galleries  in  the  wheel-pit  and  three  sub -galleries. 
Each  gallery  is  now  provided  with  four  permanent  incandescent 
lights,  the  conductors  being  run  in  iron  pipes  lined  with  insulating 
material.  Each  lamp  is  hermetically  sealed  in  closed  globe,  and 
sockets,  etc.,  are  of  rubber  and  carefully  constructed  to  keep  out 
moisture.  The  risers  run  from  the  bottom  to  the  top  of  the  wheel - 
pit  in  iron  pipes,  and  iron  junction  boxes  are  provided  on  each 
gallery  to  supply  the  necessary  lights.  This  construction  work 
was  done  by  the  Western  Electric  Company,  of  Chicago,  111.  The 
current  for  supplying  the  electric  elevator,  electric  crane  and  light- 
ing is  generated  in  a  building  near  the  rivei  next  to  the  city  water 
works.  The  boikr  is  installed  in  the  pumping  station  and  furnishes 
steam  to  a  Westinghouse  Kodak  plant.  A  100  hp  We.stiughouse 
direct  current  generator  of  220  volts  is  connected  directly  to  a  com- 
pound Westinghouse  engine.  The  current  is  transmitted  to  the 
power  house  by  an  overhead  pole  line. 

The  view  from  the  visitors'  gallery  shows  the  switchboard  and 
foundation  nearing  completion,  the  subway  running  the-  length  of 
the  power  house  and  under  the  switchboard,  the  conduits  connect- 
ing the  electric  generator  foundations  with  the  switchboard,  the 
governors  beiug  completed,  the  alternators  being  placed  in  position, 
and  the  oil-filtering  cylinders,  tank  and  pumps  being  made  ready 
to  lower  into  position  on  the  deck  at  the  bottom  of  the  wheel-pit 
just  above  the  turbines. 

The  opening  of  the  gates  which  allow  the  water  to  pass  from  the 
canal  to  the  turbines  is  to  be  accomplished  by  means  of  electric 
motors  and  suitable  gearing,  now  being  installed.  The 
motors  are  Westinghouse  8-kw  direct  current  motors  of  220  volts 
potential  and  they  are  to  be  operated  by  the  same  current  which  is 
supplied  for  the  electric  elevator  and  electric  crane.  Two  of  these 
motors  have  already  been  installed,  but  are  not  coupled  to  the 
gearing  or  connected  by  electric  conductors  as  yet. 

The  Res;ulating  Apparatus. — The  governor  is  seen  in  the  fore- 
ground   of    Fig.  1,  near    the    circular    opening    «hicb   leads   to  the 
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elevator  landing  in  the  wheel-pit.  There  is  a  visitors'  gallery,  not 
shown  in  the  illustrations.  The  levers  connected  to  the  governor  are  so 
delicately  balanced  that  it  only  requires  about  four  pounds  to  move 
the  massive  gates  of  any  turbine.  This  may  be  done  by  hand  or 
automatically  operated  by  the  governor.  The  governor  is  located 
beside  the  alternator  and  is  coupled  to  it  below  the  floor.  It  con- 
trols the  speed  of  the  generator  by  means  of  the  levers  above  men- 
tioned. This  regulator  is  of  a  new  type  and  is  very  sensitive  to 
variation  in  speed,  and  in  electrical  installations  is  said  to  have  done 
very  good  service.  This  regulator  is  calculated  to  control  the  speed 
at  a  normal  rate  of  working  within  one-half  of  1  per  cent.,  and 
within  about  3  per  cent,  if    the  load  at  the  turbine   is  increased   or 


diminished  suddenly  by  one  quarter  load,  or  1,250  hp.  This  is  a 
remarkable  result  for  any  regulator  in  hydraulic  work,  and  the 
working  of  this  apparatus  in  practice  with  this  great  plant  will  be 
watched  with  interest.  The  designers  of  the  turbines,  Messrs. 
Kaesch  &  Picard,  of  Geneva,  Switzerland,  are  also  the  designers  of 
this  interesting  regulating  device.  With  a  variation  of  from  full 
load  to  no  load,  as  in  case  of  dead  short  circuit  and  the  blowing  of 
fuses  or  the  circuit  being  opened   by  mistake,  the  engineers    claim 
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Fig.  3.— VERTiCAt,  Shavts  and  Wheel-Pit. 

the  speed  will  not  exceed  400  revolutions.  The  turbines  and 
accompanying  apparatus  are  designed  to  stand  strains  where 
the  speed  reaches  500  revolutions  per  minute,  the  normal  speed 
being  250  revolutions  per  minute. 

The  Lubricating  Apparatus. — The  lubricating  apparatus  is  especi- 
ally interesting.  The  tank,  cylinders  and  pumps  are  to  be  located 
at  the  bottom  of  the  wheel-pit  shown  in  Fig.  3;  much  attention  has 
been  given  to  these  details.  The  main  clean  oil  tank  is 
constructed  of  steel  and  is  located  near  the  roof  of  the  power  house 
over  the  door.  It  will  hold  200  cubic  feet  of  oil ;  clean  oil  is  to  be 
placed  in  this  tank,  and  conveyed  by  iron  pipes  to  the  bearings  of 
the  dynamo,  and  may  also  be  allowed  to  pass  through  the  various 
shaft  bearings;  the  latter,  however,  having  a  separate  and  indepen- 
dent means  of  lubrication.  After  having  accomplished  its  purpose 
in  lubricating  these  bearings  the  oil  is  conducted  into  the  filtering 
cylinders,  and  after  the  dirt  has  been  extracted  the  clean  oil 
passes  into  the  tank  below  the  cylinders.  The  pumps  on  the  top  of 
the  tank  then  force  the  clean  oil  into  the  large  tank  near  the  roof  of 
the  power  house.  These  pumps  are  operated  by  the  waste  water  in 
the  wheel-pit.  The  oil  which  comes  from  the  bearings  is  first 
washed  by  passing  it  through  water  in  the  filtering  cylinder  and  is 
then  forced  through  felt  in  the  upper  part  of  the  same  cylinder. 
Only  one  filtering  cylinder  and  pump  are  used  at  a  time,  the  other 
being  held  in  reserve  to  be  used  when  one  must  be  cleaned. 

The  main  shaft  bearings  have  an  independent  means  of  lubrication 
which  is  quite  novel.  A  large  cast  iron  cup  is  attached  to  the  re- 
volving shaft  below  the  bearings;  this  cup  is  several  feet  in  diameter 
and  contains  the  lubricating  oil;  a  pipe  dips  into  the  oil,  and  the 
centrifugal  force  carries  the  oil  upward  through  the  pipe  to  the  top 
of  the  bearing  and  after  thoroughlj-  lubricating  the  bearing  it  finds 
its  way  back  into  the  revolving  cup.  To  supply  the  cup  with  fresh 
oil  it  is  only  necessary  to  open  the  valve  and  allow  the  dirty  oil  to 
pass  to  the  filter  below  and  the  clean  oil  to  fill  the  cup  .from  the 
tank  above. 

Koth  the  main  shaft  bearings  and  the  dynamo  bearings  are  also 
provided  with  chambers  and  pipes  so  connected  that  cold  water 
may  be  allowed  to  pass  from  the  city  water  mains  through  the 
bearings  if  it  is  found  necessary  to  cool  them. 

The  Switchboard  and  Foundation. — -The  switches  are  all  to  be 
mounted  within  the  switchboard  foundation  and  operated  by  com- 
pressed air  by  means  of  levers  on  the  switchboard  platform  or 
gallerj-  above.  There  will  be  mounted  upon  the  switchboard  the 
various  indicators,  ammeters,  voltmeteis  and  other  measuring 
instruments  which   will   require    the  attention    of    the  engineers  in 
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charge.  It  is  uuderstood  that  the  main  switches  are  to  be  operated 
by  compressed  air  mechanism  similar  to  the  \Vesting}iouse  air-biake 
apparatus,  the  air  compressor  being  operated  by  water  power  in 
the  wheel-pit  below.  The  openings  in  the  switchboard  foundation, 
in  which'are  to  be  placed  the  plate  glass  doors  leading  to  the  cables 
and  main  switches,  may  be  seen  in  Tig.  2.  The  switchboard  is 
mounted  ou  an  iron  and  brickwork  touudatioii,  and  is  5H  feet  long, 
13  feet  wide  and  8  feet  high.  Fine  white  enamel  brick  are  used  in  its 
construction,  giving  it  a  fine  appearance.  The  side  nearest  the  gen- 
erators is  smooth,  unbroken  enameled  brickwork,  while  the  side 
opposite  the  generators  has  ten  doors  of  white  pine  with  square 
windows  of  heavy  plate  glass  opening  into  the  foundation,  where  are 
mounted  the  heavy  main  switches  and  cables.  The  switchboard 
aud  foundation  stand  just  over  the  subway,  which  contains  the  con- 
ductors leading  to  the  transformer  house.  A  metallic  staircase  leads 
to  the  gallery  of  the  switchboard,  a  metallic  rail  surrounds  the 
foundation,  and  the  floor  of  the  gallery  is  constructed  of  slate. 
The  only  foreign  measuring  instruments  to  be  used,  it  is  said,  will 
be  some  wattmeters,  while  the  voltmeters,  ammeters  and  other 
measuring  instruments  will  be  furnished  by  the  Weston  Instrument 
Company,  of  Newark,  N.  J.,  and  the  Westinghouse  Electric  and 
Manufacturing  Company  of  Pittsburgh,  Pa. 

The  £,ooO'/ip  Alternators. — The  5,000  horse-power  alterna- 
tors are  now  being  placed  upon  their  foundations  in  the  power 
house.  The  wheel-pit  is  arched  over  to  form  the  floor  of  the  power 
house,  and  a  cement  floor  has  been  laid  thereon ;  the  ends  of  the 
vertical  shafts  may  be  seen  in  illustration  Fig.  3.  The  first  genera- 
tor being  set  up  is  the  one  nearest  the  main  entrance,  the  foundation 
base  of  which  is  seen  in  the  foreground  of  Fig.  1.  The  alternator 
shown  erected  will  be  the  last  of  the  three  to  be  set  up,  but  in  the 
position  given  shows  the  other  foundations  and  governors  to  better 
advantage. 

The  two  circular  cast  iron  bases  mounted  upon  the  stone  founda- 
tion shown  in  Fig.  1  are  ready  to  receive  the  stationary  armature, 
which  is  bolted  to  a  vertical  cast  iron  cylinder.  The  mechanical 
construction  of  these  alternators  is  practically  the  same  as  designed 
by  Prof.  Forbes,  but  the  electrical  work  and  details  of  winding  are 
said  to  have  been  modified  by  the  engineers  of  the  Westinghouse 
Electric  and  Manufacturing  Company.  The  wrought  steel  ring, 
upon  which  is  bolted  the  inwardlj'  projectng  cast  iron  magnet  pole 
pieces,  forms  a  massive  fly-wheel  field  magnet,  and  is  attached  to 
the  vertical  shaft  of  the  turbine  by  a  large  steel  spider.  The  shaft 
supporting  the  rotating  fly-wheel  field  magnet  has  its  bearings  sup- 
ported by  the  cylindrical  frame  on   which    the   stationary    armature 


Fig.  4.— Subway  Under  Construction. 

rests.  The  bronze  bushings  of  the  bearings  are  provided  with 
means  for  oil  lubrication  and  for  cooling  by  allowing  water  to  pass 
through  an  outer  chamber  when  necessary.  The  highest  grade  of 
mica  insulation  is  used  throughout  the  windings  of  the  armature, 
which  consist  of  copper  bars  placed  in  the  holes  of  the  armature 
core.  There  are  two  separate  circuits  from  each  dynamo,  a  pair  of 
cables  conducting  the  current  for  each  circuit  through  a  conduit  in 
the  cement  flooring  to  the  switchboard  which  stands  over  the  sub- 
way that  runs  the  full  length  of  the  power  house.  The  alternators, 
which  are  13_!2  feet  high  each  generate  two  alternating  currents 
differing  in  phase  from  each  other   by   90   degrees  with  a  frequency 


of  25  periods  per  second.  The  current  conducted  through  each 
circuit  is  designed  to  be  775  amperes  at  a  potential  of  2,250  volts. 
The  field  coils  consist  of  bent  copper  bars  which  receive  the  current 
from  rotary  transformers  by  means  of  brushes  and  copper  rings 
fi  xed  to  the  shaft  which  supports  the  field  magnets.  The  speed  oi 
the  revolving  field  magnets  is  250  revolutions  per  minute,  and  the 
turbine  is  said  to  be  so  designed  that  the  maximum  speed  possible 
will  be  less  than  500   revolutions  per  minute. 

'J'/u-  /\oiary  Transformers. — The  direct  current  for  exciting  the 
field  magnets  of  the  alternators  as  well  as  that  utilized  in  lighting 
the  building  and  wheel-pit,  and  driving  the  motors  forthe  elevato''' 


Fig.  5. — \iE\v  OK  r.iWER  House,  Conductor  Bridge  and  Trans- 
former House. 

crane,  and  gate-gearing  will  nltimalely  be  supplied  by  rotary  trans- 
formers located  at  the  further  end  of  the  power  house  near  the  end 
of  the  switchboard  and  directly  over  the  snbway.  The  rotary 
transformers  were  designed  by  the  Westinghouse  Company  and  are 
each  of  200-kw.  capacity.  These  machines  are  of  the  six-pole  type 
and  deliver  a  direct  current  at  220  volts  potential.  Four  stationary 
step-down  transformers  will  also  be  used  in  this  connection  and  will 
be  erected  in  the  subway  just  beyond  the  rotary  transformers  at  the 
end  of  the  switchboard.  Two  of  these  stationary  transformers  will 
be  used  for  supplying  current  while  the  other  two  are  held  in  re- 
serve. The  exciting  current  delivered  by  these  rotary  transformers 
is  conducted  from  the  subway  under  the  switchboard  to  the  dynamo 
base  through  a  conduit  in  the  floor  of  the  power  house,  and  thence 
to  the  brushes  of  the  alternator  through  the  upright  iron  col- 
umns which  support  the  gallery  or  platform  of  the  generator. 
The  upright  columns  in  the  sketch  Fig.  2,  are  not  in  the  correct 
position,  but  should  be  shown  directly  in  front  of  the  alternator 
and  next  to  the  governor,  but  the  sketch  as  shown  gives  a  better 
view  of  the  platform  and  upright  columns  than  it  otherwise  would. 
Beneath  the  floor  of  the  power  house  a  pit  is  being  constructed 
about  6  feet  deep  and  18  feet  long  and  12  feet  wide,  directly  in  front 
of  the  switchboard,  and  opening  into  the  subway  under  the  switch- 
board by  a  small  archway.  Into  this  pit  the  necessary  resistance 
will  be  placed,  and  the  conductors  leading  to  it  will  be  carried 
through  tne  subway. 

The  Transfonner  House. — The  transformer  house  was  constructed 
to  hold  all  of  the  transformers  for  the  total  100,000  hp,  and  is 
nearly  completed.  The  transformer  house  is  now  occupied  by  cars 
loaded  with  parts  of  the  alternators,  including  the  top  casting,  field 
magnet  coils  and  cast  iron  cylinders  for  supporting  the  stationary 
armature.  A  car  of  cables  is  also  standing  in  the  transformer  house 
ready  to  be  laid  in  the  subway  (shown  in  Fig.  4  during  construc- 
tion), connecting  the  Pittsburgh  Reduction  Company's  works  with 
the  transformer  house  and  switchboard.  These  cables  were  fur- 
nished by  the  Geneial  Electric  Company.  The  current  for  the  Pitts- 
burgh Reduction  Company  will  be  transformed  at  the  company's 
works,  and  therefore,  no  transformation  of  this  current  will  be  made 
in  the  power  company's  new  transformer  house.  The  stationary 
transformers,  bus  bars,  and  switchboard  of  the  Pittsburgh  Reduction 
Company  are  said  to  be  rapidly  being  placed  in  position,  and  that 
the  company  will  soon  be  in  a  position  to  receive  the  current  from 
the  first  alternator  operated  at  the  power  house. 

The  current  fiom  the  alternators  will  be  a  two-phase  alternating 
current,  and  four  condactors  will  be  necessary  to  carry  the  current 
from  the  generator  to  the  switchboard  and  transformer  house  in 
two  circuits.  It  is  understood  that  instead  of  utilizing  the  two- 
phase  current  throughout,  as  was  first  planned,  it  may  be  decided, 
if  it  has  not  been  already,  to  change  the  current  at  the  transfomers 
from  a  two-phase  to  a  three-phase  current;  in  which  case  three 
conductors  will  be  employed  instead  of  four. 
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Electrical  Consonance. 


KY  M.  I.  PUPIN. 

The  question  has  often  been  asked  whether  there  is  any  dif- 
ference between  neutralization  of  self-induction  by  <  apacity  and 
resonance.  A  similar  question  is  invariably  put  by  young  stu- 
dents when  they  first  attempt  to  grasp  the  distinction  between 
consonance  and  resonance  in  the  case  of  sound.  Consonance 
means  strengthening  of  sound  emitted  by  a  vibrating  body  by 
connecting  this  vibrating  body  to  a  sounding-board,  as  for  in- 
stance, when  a  tuning  fork  is  put  upon  a  table.  Resonance 
means  equality  of  periods  of  vibrations,  and  therefore  syn- 
chronization. 

So  in  electrical  circuits  ;  the  self-induction  of  a  circuit  may 
be  neutralized  and  a  large  current  produced  in  it  by  a  given 
impressed  electromotive  force,  although  the  natural  period  of 
the  circuit  is  not  the  same  as  that  of  the  impressed  electro- 
motive force.  This  will  happen,  just  as  in  the  case  of  sound, 
when  the  circuit  is  electromagnetically  connected  to  another 
secondary  circuit  capable  of  electrical  vibrations.  The  name 
electrical  consonance  might  well  be  applied  to  phenomena  of  this 
class.     I  propose  to  discuss  a  case  of  this  kind  : 


-^ — \r 


Fig.  1. 

In  Fig.  1  let  A  be  an  alternator,  B  a  transformer,  C  a  con- 
denser in  series  with  the  secondary  of  the  transfoimer,  and  D 
an  inertia  coil  of  adjustable  self-induction.  F  is  an  electro- 
dynamometer,  and  E  is  an  electrostatic  voltmeter. 

L,et  L  be  the  self-induction  of  the  primarj-  circirit. 

Let  R  be  the  resistance  of  the  primary  circuit. 

Let  N  and  S  be  the  corresponding  quantities  of  the  secondary 
circuit  ;  let,  finally,  C  be  the  capacity  of  the  condenser. 

Denoting  now  by  x  andjy  the  primary  and  the  secondary  cur- 
rent, respectively,    we   shall  have    by    the  generalized  form  of 


Ohm's  law:- 


where   P 
moment. 

By  elimation  we  obtain 


dy         dx 
the   potential    difference  of   the  condenser  at    any 


(ZA.-./^)5+(^^^+..)g^  +  (..4-  ^^^-lx= 
=  p''  \  T2>- — A'' j^'sin  p/ -\-  pSE  CO&  pt 


Hence  the  solution 


\/p-^  L,*  -f  >?,5  *'"  'pt  -  f"! 


Where  IJ  =  /,+ 


P^M^-ri-^-N) 


J--f.s 


Awc-'^'h^'' 


Tan  <j>- 


pu 

R' 
The    zero    value    of 


the 


phase  difference  of  x  evidently 
when  ^',  the  apparent  self-induction  of  the  primary  circuit,  is 
zero.     We  shall  have  then  : 

.r=    -^    sin  pt 
R' 

To  obtain  this  neutralization  of  the  apparent  self-induction  of 
the  primary  circuit,  we  can  vary  anj-  one  of  the  four  quantities, 
viz:  L,p,  C  N.     If,  however,  for  a  given  periodic  speed/ 

then  no  value  of  L  will  reduce  L'  to  zero  for  that  speed. 
Then  either  Cor  A'  must  vary. 


The  values  of   C  and  N  which  will  reduce   I-'  to  zero,  can  be 
determined  as  follows: 

1 
Let 


P'C 


l.'^o  when  /■+rs 


-N=Z. 


■p-Z^^-S: 


I  pM'+y/p'M*-*JJS'  \  =-~^-N 


or    Z=—   ^      ,^..  ,  _  , 

2M   '  '     ^      . 

Hence,  for  a  given  frequency,  primary  co-efficient  of  self-induc- 
tion, and  secondary  resistance  there  are  two  values  of  the  capa- 
city and  also  two  values  of  the  secondary  co-efficient  of  self- 
induction  at  which  the  apparent  co-efficient  of  self-induction  of 
the  primary  circuit  will  be  neutralized.  A  case  may  arise,  how- 
ever, in  which  no  value  of  Cor  TV  can  reduce  /.'  to  zero.  This 
will  evidently  take  place  when 

p-'M*<*L''S-' 
for  in  this  case  the  expression  for 

— N  becomes  imaginary. 
/>'C 

It  will  also  be  readily  seen  that  for  given  values  of  the  electrical 

constants   of   the   two    electromagnetically    connected   circuits 

there  will  be  two  frequencies  at  which  L'  will  be  equal  to  zero. 

For  from  the  relation 


L+ 


We  obtain 


2LN-M'~LSC 
NC(LN  -   M*) 


P'=  - 


NC^LN-M') 


..  p^  ^2LN—M'—LS  C-W(2LN—M'—  LSO^  —  4LN{LN  —  M') 

2JVC{LN±M') 
Hence  there  are  two  distinct  frequencies  at  which  the  apparent 
inductance  of  the  primary  circuit  will  vanish.  It  is  plain,  how- 
ever, that  the  electrical  constants  of  the  two  circuits  may  have 
such  values  that  the  neutralization  of  the  primary  inductance 
will  be  impossible  at  any  frequency. 

These  considerations  show,  first,  that  the  neutralization  of 
the  apparent  inductance  of  a  circuit  has  nothing  whatever  to  do 
with  resonance  or  synchronization,  and  secondly,  that  the  ex- 
perimental adjustments  necessary  to  produce  this  neutralization 
are  very  much  more  difficult  and  uncertain  than  the  adjustments 
necessary  to  produce  electrical  resonance.  This  explains  why 
this  phenomenon  has  not  received  that  attention  which  at  first 
glance  it  would  seem  to  merit. 

It  is  interesting  and  instructive  to  examine  carefully  the  two 
values  of  the  secondary  apparent  self-induction  which  will 
neutralize  the  apparent  self-induction  of  the  primary  circuit. 
We  have  seen  that  at  the  point  of  neutralization  x  is  given  by  : 


R 
Where   R'=R+p' 


-sin  pt 


p>  M^  S 


But  since  L  ^  • 


we  can  also  write 


p'-  M' 


'(k-")-^"- 


LS 


Hence,  since  \Xi7~~     ) 


C-t-) 


can  have  two  values  for  which  L'^o  we 


shall  also  have  two  values  of  R'  and  therefore,  the  current  x  can 
have  two  values  when  the  primary  apparent  self-induction  is 
neutralized.  Denoting  these  two  values  by  subscripts  we  shall 
have 

E 


^+ 


^  + 


2pI^S 


pM  ^+-^piM*—4L°S- 


2pL>S 


sia  pt 


siapt 


pM^—y/pt  M*  —  4L'S' 
These  two  values  of  the  primary  current  can  and   will   gener- 
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ally  differ  considerably.  For  it  is  possible, theoretically, at  least, 
to  make  .ii  as  many  times  as  large  as  Xt  as  we  choose.  So,  for 
instance,  by  making  pjV'—\''p'AJ*—*L'S'  very  small  Xt  will 
become  very  small  indeed,  whereas  .I'l  may  be  very  large  if  we 
choose  to  take  the  trouble  to  make  it  so. 

A  numerical  example  will  assist  one  to  see  this  interesting 
relation  more  clearly.     Let 

A^  —  1       Henry. 
M=.5 
L=2 

S  =20     ohms. 
^=50 

/>  =2     -X  110=700  (very  nearly) 

The  capacities  in  the  secondary  circuit  at  which  the  apparent 

self-induction  of  the  primary  circuit  is  neutralized  will  be 

Ci=2.3    microfarads. 

<ra  =  2.03  microfarads. 

There  is  only  about  12  per  cent,  difference  in  the  two  capacities. 

But  if  we  examine  the  corresponding  apparent  resistances  of  the 

primary  circuit  we  find 

A"i=3S8  ohms. 
y?',  =  5945     " 
Hence,  the  ratio  of    the    two  possible  currents  in  the  primary 
circuit  when  its  inductance  is  zero  will  be  1  :  16.6  (about). 

We  see,  then,  that  the  neutralization  of  the  inductance  does 
not  necessarily  increase  the  primary  current.  On  the  contrary^ 
it  may  diminish  it  very  much  and  it  will  do  that  whenever  this 
neutralization  increases  the  impedance  of  the  primary  circuit. 
In  fact,  a  moment's  reflection  will  convince  us  that  the  physical 
meaning  of  the  existence  of  the  two  values  for  each  the  secondary 
self-induction,  the  capacity,  and  the  frequencj-  each  of  which 
will  neutralize  the  primary  reactance  is  simply  this.  Onevalue 
will  make  the  primary  impedance  a  maximum  and  the  other  will 
make  it  a  minimum. 

There  is,  therefore,  a  radical  difference  between  the  following 
two  distinct  methods  of  neutralizing  the  self-induction  of  a  cir- 
cuit by  means  of  a  capacity.  The  first  method  consists  in 
placing  the  condenser  in  fl'zV^rf  connection  with  the  self-induction 
which  is  to  be  neutralized.  It  gives  the  circuit  a  definite  period- 
icity, and  neutralization  takes  place  at  the  point  of  resonance  or 
synchronism.  The  capacity  acts  upon  the  self-induction  alone 
and  upon  nothing  else.  The  second  method  consists  in  placing 
the  condenser  in  a  secondary  circuit,  so  that  its  capacity  acts 
indirectly  upon  the  self-induction  which  is  to  be  neutralized.  It 
modifies,  however,  not  only  the  self-induction  but  also  the  resist- 
ance of  the  circuit,  so  that  although  it  may  sometimes  reduce 
the  reactance  it  will  not  alwaj-s  reduce  the  impedance,  but  on  the 
contrary,  it  may  increase  it  very  much.  The  neutralization  does 
not  take  place  at  the  point  of  resonance  or  synchronization;  and 
it  is  quite  natural  that  it  should  not;  for  a  circuit  which  has  no 
direct  connection  to  a  capacity  can  no  more  have  a  definite  period 
of  oscillation  than  a  body  can  have  which  is  devoid  of  elasticity, 
and  in  the  absence  of  such  a  period  there  can  be  no  resonance 
effects.  It  is,  therefore,  not  at  all  surprising  that  for  any  given 
values  for  the  electrical  constants  of  the  circuit  and  its  secondary 
there  should  be  two  frequencies,  if  there  is  any  at  all,  at  which 
the  reactance  of  the  primary  circuit  is  reduced  to  zero.  One  fre- 
quency, however,  will  give  the  minimum  and  the  other  the  maxi- 
mum impedance. 

The  following  experimental  method  was  employed  for  the  pur- 
pose of  testing  the  validity  of  the  theory  just  given. 

An  alternating  current  of  133  p.  p.  s.  was  sent  through  the 
primary  turns  (No.  12  B.  &  S.)  of  a  small  hedgehog  trans- 
former B.  (Fig.  1)  The  secondary  was  connected  to  a  coil  D  of 
adjustable  self-induction  and  to  two  large  condensers  C  in 
series  with  each  other.  The  extreme  poles  of  the  condenser  bat. 
tery  were  connected  to  a  Thomson  electrostatic  voltmeter  E.  A 
Siemens  electrodynamometer  7^  was  emploj-ed  to  measure  the 
primary  current.  The  capacity  was  gradually  varied  and  for 
each  particular  capacitj-  the  primary  current  and  the  difference 
of  potential  in  the  condenser  were  read  and  recorded.  The  fol- 
lowing table  records  the  results  of  one  of  the  series  of  these  ex- 
periments. 

The  rise  of  the  primary  current  is  gradual  just  as  the  theory 
indicates  it.  I  have  not  been  able  to  produce  a  very  large  in- 
crease, although  I  have  taken  considerable  pains  to  do  it.  The 
capacity  at  which  the  primary  impedance  is  reduced  to  a  mini- 
mum is  always  greater  than  the  one  at  which  the  impedance  is 


made  a  maximum.  Both  these  capacities  are  always  greater 
than  the  capacity  which  produces  resonance  in  the  secondary 
circuit.  The  two  capacities  can  be  made  to  approach  each  other 
as  near  as  we  choose  to  make  them.  When /»;»/»— 4/, '5«  then  the 
two  capacities  coincide.    In  this  case,  however,  there  is  neither 
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Condenser. 

4.M 

11.3 

Beluw  the 

4.36 

11.4 

•  ' 

3.68 

11.45 

3.10 

12.00 

2.48 

11.9S 

2.12 

U.6 

1.96 

U.2 

500 

9.S 

925 

1.19 

%S 
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a  maximum  nor  a  minimum  in  the  impedance  when  the  phase 
difference  of  the  primary  current  is  reduced  to  zero  by  the  varia- 
tion of  the  capacity.  As  a  rule  the  capacity  which  makes  the 
impedance  a  maximum  is  near  the  capacity  which  produces 
resonance  in  the  secondary  circuit.  Such  a  case  is  illustrated  in 
the  table  given  above. 

This  class  of  capacity  effects  does  not  present  those  very  inter- 
esting features  which  electrical  resonance  presents.  I  have 
observed  them  several  years  ago,  but  failing  to  detect  in  them 
any  purely  scientific  interest  or  technical  importance  I  have  never 
paid  very  much  attention  to  them.  This  brief  note,  however, 
seemed  necessary  in  order  to  draw  a  clear  distinction  between 
them  and  electrical  resonance.  As  a  phase-changing  device  this 
method  of  modifying  the  reactance  of  a  primary  circuit  by  a  con- 
denser in  the  secondary  will  no  doubt  do  very  good  service  some 
time,  especially  in  the  case  of  high  tension  primary  circuit  where 
a  direct  introduction  of  condensers  into  the  circuit  would  be 
neither  advisable  nor  perhaps  verj-  effective. 

Crude  Petroleum  as  Fuel. 


In  the  paper  read  by  Mr.  A.  M.  Hunt  before  the  Technical 
Society  of  the  Pacific  Coast,  the  subject  of  the  use  of  crude  petro- 
leum as  a  fuel  is  very  thoroughly  considered. 

Mr.  Hunt  describes  the  various  methods  of  burning  fuel  oil, 
which  are  as  follows:  First,  by  hearth  fires  where  the  oil  is  burned 
in  open  pans  or  on  plates,  or  in  drops  from  small  pipes  and  which 
spread  over  the  bottom  of  a  furnace.  The  bottom  of  the  furnace 
may  be  covered  with  some  porous  non-combustible  substance,  itself 
being  saturated  with  the  oil,  which  is  fed  from  a  tank  by  gravity. 
This  method  is  condemned.  Second,  where  the  fuel  comes  into 
the  furnace  as  a  gas,  being  vaporized  in  a  supply  pipe.  This 
method  is  stated  to  have  fallen  into  disuse.  Third,  by  spray  burners 
which  inject  oil  into  the  furnaces  as  a  spray  or  in  fine  jets,  or  by 
means  of  steam  or  air.  A  vast  number  of  such  burners  have  been 
devised,  and  a  number  are  in  successful  use. 

The  burner  used  at  the  Midwinter  Fair  consisted  of  a  central  tube 
about  one-eighth  of  an  inch  in  diameter  through  which  the  oil  passed, 
its  flow  being  regulated  by  a  stop  cock.  The  sleam  by  means  of  spiral 
grooves  was  given  a  rotary  motion  and  passed  out  at  the  tip  in  a 
cylindrical  sheath  inclosing  the  jet  of  oil,  catching  and  spraying  it 
into  the  furnace;  the  construction  is  such  that  the  oil  tube  can  be 
made  to  discharge  at  the  same  point  as  the  steam,  or  as  much  as 
an  inch  in  advance  of  it,  an  adjustment  enabling  the  flame  to  be 
focussed  or  sprayed  as  may  be  desired.  The  author  has  had  a  burner 
made  similar  to  the  one  described,  but  with  the  oil  issuing  in  a 
hollow  sheath  with  a  jet  of  air  inside  of  the  sheath,  and  a  surround- 
ing envelope  of  steam,  as  above.  This  should  be  equally  as  capable 
of  adjustment  as  the  previous  one  and  use  less  steam.  In  thus  using 
oil  it  should  be  thoroughly  broken  up  and  atomized  in  order  to 
insure  perfect  combustion,  and  that  burner  is  the  best  which  accom- 
plishes this  result  with  the  least  amount  of  steam  and  air,  and  at 
the  same  time  is  not  likely  to  be  disarranged  and  is  capable  of  being 
easily  cleaned  out.  A  number  of  small  burners  are  better  than  one 
or  two  large  ones,  as  in  the  former  the  oil  can  be  better  atomized, 
the  flame  better  distributed  and,  when  the  boiler  is  doing  a  small 
amount  of  work,  better  service  can  be  had  from  one  or  more  of  the 
small  burners  operated  at  normal  capacity  than  from  one  large 
burner  throttled  down. 

It  is  further  desirable  to  have  the  air  for  the  combustion  heated 
before  admittance  to  the  burner,  not  only  on  account  of  economy 
but  to  prevent  the  deposit  of  asphaltum,  which  is  apt  otherwise  to 
take  place  in  front  of  or  below  the  burner  tip.  In  some  cases  the 
oil  is  also  heated  before  entering  the  burner. 

At  the  Midwinter  Fair  the  best  results  were  always  obtained  by  so 
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manipulating  the  burner  with  the  air  full  on  as  to  get  a  blue 
Bunsen-burner-light  flame  aud  then  adjusting  the  admittance  of 
steam  aud  air  until  a  tinge  of  luminosity  began  to  show,  chasing 
through  the  furnace  in  wave&  Under  such  conditions  the  carbon 
in  the  oil  is  entirely  consumed  and  the  air  supply  limited  to  the 
point  necessary  for  its  combustion.  After  the  furnace  once  becomes 
thoroughly  heated,  there  should  be  absolutely  no  evidence  of  smoke 
issuing  from  the  chimney.  Care  should  be  taken  that  the  flame 
does  not  impinge  directly  against  the  iron  of  the  boiler,  as  overheat- 
ing of  the  metal  might  result. 

Thorough  tests  were  made  at  the  Midwinter  Fair  to  determine 
the  efficiency  of  oil  as  a  fuel,  and  the  average  result  was  that  14.2 
pounds  of  water  were  evaporated  from  and  at  212  degrees  1*.  per  pound 
of  oil,  the  highest  evaporation  of  any  test  being  15.13  pounds. 

Mr.  Hunt  remarks  that  it  is  a  very  common  thing  to  hear  oil  men 
say  that  they  have  obtained  an  evaporation  of  17  or  even  18  pounds 
of  water  per  pound  of  oil.  He  states  that  the  theoretical  evapora- 
tion of  oil  is  about  20.7  pounds  to  one.  An  evaporation  of  18  to  one 
would  indicate  a  boiler  efficiency  of  87  per  cent.,  and  assuming  that 
the  furnace  temperature  is  400  degrees  F.  the  temperature  of  the 
issuing  gas  would  be  312  degrees;  if  the  temperature  of  the  issuing 
gas  were  450  degrees,  as  would  be  more  probable  on  the  above 
assumption,  the  furnace  temperature  would  be  3,461  degrees,  an 
excessive  amount. 

Mr.  Hunt  gives  a  table  showing  the  equivalent  prices  of  oil  and 
coal.  A  third  column  is  added  which  takes  into  consideration  the 
various  economies  that  attend  the  use  of  oil,  resulting  from  the  fact 
that  there  are  no  coal  and  ashes  to  handle,  and  that  boiler  repairs 
are  less.  The  calculation  is  based  upon  the  assumption  that  a  good 
burner  should  not  use  more_  than  3  per  cent,  of  the  steam  fur- 
nished by  the  boiler,  and  that  the  weight  of  a  barrel  of  oil  is  310 
pounds.  The  comparison  is  made  with  Carbon  Hill  coal  on  a  basis 
of  an  evaooration  of  7.6  pounds  of  water  per  pound  of  oil. 

All  economies  cousidered. 
Oil  per  barrel  at  Coal  per  ton  at  Coal  per  ton  at 

$1.00 S3.66 $3.30 

1.10 4.03 3.62 

1.20 4.40 3.95 

1.30 4.77 ...    4.29 

1.40 5.14 4.61 

l.SO S.Sl 4.94 

1.60 5.87 '  .    .   .    S.27 

1.70 6.23 5.61 

1.80 6.59 5.94 

1.90 6.95      6.27 

2.00 7.21 0.60 


How  to  Build  a  Rheostat— For  Amateurs. 


The  Electric  Light  in  the  Church. 


Recently,  says  London  Lightning,  there  was  an  eclipse  of  the 
electric  light  at  Elm  Road  Baptist  Chapel,  Southsea,  and  curiously 
euough,  the  pastor  had  chosen  for  his  texts:  Proverbs  Ixxiv. ,  20 — 
"The  candle  of  the  wicked  shall  be  put  out,  "  and  Psalm  xvii. ,  28  — 
"For  Thou  wilt  light  my  candle;  the  Lord  my  God  will  enlighten 
mj-  darkness,"  a  combination  rather  cruel  to  the  electric  light,  for 
when  the  lights  went  out  some  of  the  congregation  went  out  also, 
and  obtained  candles  and  lamps,  whereupon  service  proceeded. 
The  pastor  could  not  conveniently  change  his  texts,  in  consequence 
of  what  had  happened,  and  he  may  have  been  prepared  for  the 
general  titter  which  followed  their  announcement.  .  Lately  a  some- 
what similar  case  occurred  in  an  American  church,  and  the  amuse- 
ment was  heightened  by  the  action  of  a  deacon  who  absent-mindedly 
lighted  a  match  and  applied  it  to  one  of  the  electric  lamps. 


Electrical  vs.  Sentimental  Attraction. 


An  analogy  used  by  Prof.  J.  A.  Fleming  in  a  lecture  to  explain 
the  theory  of  an  electrolytic  cell  was,  says  Loudon  Lightning,  par- 
ticularly happy.  "Imagine,"  he  said,  "a  ball- room  full  of  ladies 
aud  gentlemen  dancing  together,  but  frequently  changing  partners. 
Suppose  that  at  one  end  of  the  room  there  is  something  especially 
attractive  to  ladies,  and,  at  the  other,  something  especially  attractive 
to  gentlemen;  then  at  each  change  a  gentleman  would  take  a 
partner  nearer  the  end  of  the  room  to  which  he  was  attracted,  and 
so  with  the  ladies.  Ultimately  all  the  gentlemen  would  be  found 
at  one  end  of  the  room  and  all  the  ladies  at  the  othei.  "  It  was 
part  of  the  professor's  case.  Lightning  adds,  that  the  ladies  and 
gentlemen  should  be  mutually  attracted  to  one  another,  but  that  the 
ends  of  the  room  should  have  a  still  greater  attraction  for  them,  and 
that  what  attracted  the  one  sex  should  repel  the  other.  He  pru  ■ 
dently  forbore  to  press  the  analogy  further.  Our  contemporarj- 
thinks  that  some  of  its  readers,  less  gallant  than  the  professor,  may 
be  tempted  to  fill  up  the  hiatus,  and  suggest  what  might  be  found 
at  the  two  sides  of  the  ball-room. 


BY    G.    K.    DUNTON. 

A  very  simple  and  efficient  rheostat  may  be  constructed  at  a  very 
small  outlay  as  follows:  The  back  or  base  shown  in  section.  Fig. 
7,  and  in  the  illustration,  is  cast  iron.  The  pattern  is  easily  made 
of  V  inch  pine  stufF.  It  will  not  need  to  be  halved,  as  it  will  draw 
out  of  the  sand  in  one  piece.  It  is  12  inches  square  over  all,  4;V 
inches  deep,  including  studs.  The  stud  on  each  corner  (to  hold 
the  slate  front)  is  2  inches  long,  1  inch  in  diameter  at  the  bottom, 
%  inch  at  the  top,  cast  into  the  base.  Each  is  drilled  in  its  end 
and  tapped  to  receive  a  "14-20"  machine  screw.  The  four  bosses 
on  the  side  rims  at  the  back    are  drilled  with  }^  inch  holes. 

F'or  the  front,  procure  two  pieces  of  the  thickest  ordinary  roo6ng 
slate,  that  will  square  up  to  9  inches.  It  can  be  sawed  with  an  old 
hand  (rip)  saw.  In  each  corner  drill  ^4  inch  holes,  in  1  inch  from 
the  end  and  side,  Fig.  1  A,  front.  Cut  four  thicknes,ses  of  asbestos 
paper  9  inches  square;  lay  between  the  two  pieces  and  fasten  to- 
gether temporarily  with  ]i  inch  (short)  stove  bolts.  Select  which 
side  shall  be  the  front  and  smooth  down  with  sandstone  and 
water.  Locate  the  centre  and  strike  the  circles  for  the  segments 
L  and  H.  Fourteen  in  the  upper  circle  are  of  copper  or  brass  ^s 
inch  stock,  are  IV  inches  long,  V  inch  wide  at  the  top  and  yi 
at  the  bottom.  That  at  the  extreme  left  of  the  circle,  K,  is  of 
fibre.  Each  is  drilled  and  tapped  at  points  D  and  E  for  "6-32" 
screws.  The  segment  H  is  one  circular  piece,. the  same  stock,  3^' 
inch  wide,  aud  drilled  and  tapped  the  same  at  points  V.  9-64  of 
an  inch  holes  are  drilled  through  the  slate  where  the  holes  in  the 
segments  will  come  at  the  points  D,  E  and  F.  The  segments  in 
the  uppei  circle  should  not  come  snug  together,  but  have  a  space 
between  of  at  least  1-16  of  an  inch.    Twelve  9-64  inch  holes  should 
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Det.\ii,s  of  Rheost.\t. 

be  now  drilled  at  points  G  in  the  shape  of  a  V  from  the  edge  of  the 
slate;  also  one  each  at  C.  Carefully  drill  a  ^  inch  hole  through 
the  centre  at  B.     All  the  foregoing  is  shown  in  Fig.  1. 

Shape  twenty-six  brackets  out  of  S  inch  brass,  as  shown  in  Fig. 
3.  Drill  fourteen  of  them  at  A  with  a  9-64  inch  drill  and  at  C  only 
with  a  1-16  inch  diill.  The  other  twelve  are  drilled  at  A  and 
tapped  for  a  "6-32"  screw,  and  1-16  inch  holes  are  drilled  at  both 
points  B  and  C.  Twelve  shorter  brackets  (about  half  the  length 
of  these).  Fig.  2,  are  drilled  with  9-64  inch  holes  at  A  and  1-16 
inch  holes  at  D.  These  are  the  same  stock.  All  these  brackets  go 
on  the  back  of  the  slate  in  Fig.  1.  Thirteen  of  the  fouiteen  long 
ones  go  on  the  upper  circle  as  shown  at  D  the  screws  passing 
through  them  and  through  the  slate  and  thread  into  the  hole  tapped 
in  the  segment  on  the  front.  The  remaining  long  bracket  of 
this  fourteen  goes  under  the  binding  post  at  P.  The  short  brackets 
go  on  the  inner  side  of  this  same  circle,  at  points  E,  beginning  at 
the  second  place  from  K,  numbered  12  (see  Fig.  1,  back).  The 
other  twelve  long  biackets  go  on  at  points  G,  the  screws  coming 
through  the  front  of  the  slate  and  threading  into  them.  The  stud 
carrying  the  follower  on  its  hub  is  shown  in  Fig.  4.  The 
base  at  B  is  turned  ^  of  an  inch  in  diameter;  the  shank 
C  is  1^.  D  is  turned  to  5-16  and  threaded  with  a  "16"  thread. 
The  nut  K  is  tapped  out  "16-16"  to  screw  on  this  end.  All  the 
washers  on  this  stud  are  loose  fits;  that  at  F  is  allowed  to  slide  down 
over  the  turned  part  of  the  shank  C.  An  open  coil  spring  of  four  or 
five  turns  of  No.  16  brass  spring  wire  goes  in  between  E  and  F. 
This  stud  goes  into  the  slate  at  B,  Fig.  1,  from  the  front  and 
fastens  from  the  back,  with    the  washer  and  screw,   I  and  H,  Fig. 
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4.  The  hub  carrying  the  follower  and  wheel,  shown  iu  Fig.  5,  is 
turned  to  ^/  inch  diameter  from  round  brass,  the  ends  as  shown  at 
A  and  H  being  shaped  by  filing.  It  is  drilled  through  its  length 
with  a  2r"M  inch  hole.  The  follower  itself  is  made  from  js  inch 
sheet  brass,  shape  and  sizes  as  shown  in  l''ig.  fi.  This  fits  on  over 
the  end  A  of  Fig.  5,  the  end  being  swaged  out  to  hold  it  in  place 
firmly  and  the  surplus  metal  filed  off  smooth.  If  the  builder  is  in 
with  some  steam  fitter  an<l  can  secure  a  4  or  5-inch  wheel  off  an  old 
steam  valve,  it  will  add  greatly  to  the  appearance  of  the  rheostat. 
Otherwise  a  handle  can  be  shaped  from  ,'2  inch  brass,  3  inches 
long,  as  shown  in  Fig.  10,  and  fitted  on  to  the  end  of  U  of  the  hub 
in  Fig.  5.  The  follower  on  its  hub  may  be  slipped  on  over  the 
spindle,  the  washer  F  put  on,  then  the  spring,  the  washer  E  and 
the  nut  set  up  in  place.  There  should  be  .spring  enough  in  the 
coil  to  hold  both  ends  of  the  follower  down  firmly,  in  order  that  it 
shall  make  good  contact  with  the  segments  as  it  slides  over  them. 
Two  strips  of  1-16  inch  copper,  '.'  inch  wide,  drilled  with  9-64  of 
an  inch  holes  where  the  screws  pass  through,  connect  from  C  to  F 
at  X  and  from  C  to  L  Fig.  1,  back. 

I'"or  the  resistance  coils,  German  silver  wire  should  be  used,  if  it 
can  be  afforded  by  the  builder.  Iron  wire  can  be  used,  but  the 
resistance  is  only  half  as  great,  which  lessens  the  efficiency  in  that 
proportion.  Two  hundred  and  sixty  feet  will  be  needed.  Cut  this 
into  lengths  ten  feet  and  three  inches  each,  making  twenty-five 
lengths.  These  should  be  wound  up  into  close  coil,  spiral  springs, 
over  a  ^s  inch  arbor,  winding  very  tight;  leave  aliout  1  '^  inch  of 
wire  on  each  end  and  bend  it  up  at  right    angles  or    on  a  line  with 


Rheostat  as  Co.mpleted. 

the  length  of  the  spring.  Before  putting  the  coils  iu  place  between 
the  brackets  they  should  be  pulled  out  some,  to  make  them  nearly 
as  long  as  they  should  be  when  in  position,  leaving  just  spring 
enough  to  hold  them  tight  and  keep  them  in  place  without  sagging. 
The  end  of  the  wire  on  each  end  of  the  coil  passes  through  the 
1-16  inch  holes  in  the  bracket,  is  pulled  up  tight,  twisted  round 
into  the  shape  of  an  eye  with  round-nosed  pliers  and  the  surplus 
snipped  off.  This  holds  the  coil  firmly  iu  position ;  the  two  are 
shown  in  Fig.  7,  F.  The  plot  of  the  coils  is  shown  in  Fig.  8, 
and  is  extremely  simple  and  can  be  easily  comprehended  by  a  few- 
moments'  study.  The  two  coils  connect  one  segment  to  the  next 
to  it  around  the  series,  forming  the  wire  into  one  long  loop  of  a 
little  over  250  feet.  The  function  of  the  segments  and  follower  is 
to  switch  in  or  cut  out  of  the  circuit  more  or  less  of  this  wire  in 
equal  portions  as  the  operator  desires.  By  turning  the  follower 
way  over  onto  the  fibre  segment  the  circuit  through  the  rheostat  may 
be  opened.  If  it  is  turned  in  the  other  direction  to  L,  all  the 
resistance  is  cut  out  and  the  circuit  closed.  After  the  coils  are  all 
in  place,  the  slate  is  put  in  position  on  the  back  or  base  studs, 
with  a  1-inch  iron  washer  between  the  studs  and  slate,  then  the 
screws  with  washers  under  the  heads  are  set  down  through  the 
slate  and  screwed  fast  into  the  stud.  The  binding  posts,  which  are 
screwed  on  at  C,  front,  Fig.  1,  can  be  bought  at  any  of  the  sup- 
ply stores.  The  base  and  wheel  should  be  given  a  coat  or  two  of 
good  black  paint  and  allowed  to  dry  thoroughly.  Make  the  left 
baud  binding  post  the  positive  receiving  the  current. 


Dry  Batteries. 


N  a  certain"sense,'galvauic  batteries  may 
be  distinguished  as  closed  circuit  batteries 
and  open  circuit  batteries.  Of  the  first  type 
is  retjuired  that  they  give  a  constant  cur- 
rent for  a  certain  length  of  lime,  because 
lliey  are  often  used  for  several  hours  con- 
tinually without  interrupting  the  current. 
Tlie  typical  battery  of  this  kind  is  the  I)an- 
iell  cell;  it  consists  of  a  glass  jar  in 
which  rests  a  copper  cylinder  in  a  solution 
of  sulphate  of  copper,  and  a  porous  cup  of 
clay  which  acts  as  a  diaphragm,  and  con- 
tains diluted  sulphuric  acid,  wherein  is  a  circular  zinc  cylinder. 
Another  well  known  cell  which  gives  a  still  stronger  current  than 
the  Daniell  is  the  Grove  battery.  It  contains  a  zinc  cylinder  in 
diluted  sulphuric  acid  and  in  the  porous  cup  is  a  thin  platinum 
sheet  in  concentrated  nitric  acid.  Another  battery  of  this  kind  is 
the  Bunsen,  which  is  constructed  like  the  Grove,  but  hag  carbon  in 
place  of  the  platinum  sheet,  because  carbon  is  very  cheap.  These 
batteries  give  a  constant  current  for  quite  a  while,  but  the  salt  so- 
lutions and  the  acids  are  exhausted  before  long  and  then  have  to  be 
renewed,  and  the  zinc  cylinders  are  gradually  eaten  up. 

Open  Cimiii  Batteries. — The  open  circuit  batteries  on  the  con- 
trary are  quickly  exhausted;  they  decrease  in  strength  considerably 
if  closed  for  a  few  minutes  only,  and  they  must  rest  for  some  time 
before  they  come  up  to  the  original  strength  again,  therefore  these 
batteries  are  used  where  current  is  needed  for  a  few  moments  at  a 
time,  as  for  instance  iu  connection  with  electric  bells  in  houses, 
where,  by  touching  the  button,  contact  is  made  and  a  circuit  is 
closed  for  a  few  moments  only  at  a  time,  while  the  rest  of  the  time 
the  circuit  is  open;  hence  these  batteries  are  termed  open  circuit 
batteries.  The  typical  battery  of  this  kind  is  the  Leclanche  cell, 
which  consists  of  a  glass  jar  containing  a  solution  of  sal  ammoniac, 
in  which  is  a  zinc  rod,  and  a  porous  cup  containing  a  mixture  of 
carbon  and  manganese  dioxide  and  a  caibon  plate.  The  upper 
rim  of  the  glass  jar  and  of  the  porous  cup  has  to  be  covered  with 
parafEne  or  grease  in  order  to  prevent  the  creeping  up  of  crystal- 
lized sal  ammoniac,  which  would  settle  all  over  the  glass  jar. 
This  battery  has  been  extensively  used  for  operating  liouse  and 
hotel  annunciators,  electric  bells,  domestic  telegraphs,  telephones, 
burglar  alarms,  electric  clocks,  and  in  electric  gas  lighting,  etc.  As 
the  above  named  uses  indicate,  the  open  circuit  battery  is  employed 
principally  in  private  residences  and  hotels,  and  if  overturned  by 
accident  the  sal  ammoniac  solution  will  ruin  wooden  fixtures, 
carpets,  etc. ,  and  notably  by  this  deficiency  the  attention  of  in- 
ventors was  turned  to  the  construction  of  batteries  without  solutions 
for  open  circuit  work,  that  is,  to  dry  batteries. 

Historical  Dry  Batteries.— In  the  early  days  of  electrical  science 
it  was  believed  that  conducting  liquids  were  absolutely  necessary 
for  constructing  a  galvanic  battery.  Then  the  crude  dry  cells 
were  invented,  which  seemed  to  prove  that  no  liquids  need  to  be  in 
a  galvanic  cell.  However,  moisture  at  least  is  necessary  for  mak- 
ing a  galvanic  cell  operative.  This  has  been  proved  by  Ermann,' 
who  placed  a  dry  battery  in  an  artificially  dried  space  and  observed 
that  there  was  no  electricity  then. 

The  first  dry  cell  was  constructed  by  Behrens,'  who  used  zinc 
and  copper  plates, ,  which  were  separated  by  gold  paper  im- 
pregnated with  table  salt.  De  Luc'  employed  tin,  silver  and 
writing  paper.  Zamboni^  used  artificial  silver,  paper  and  manganese 
dioxide.  In  those  days  a  dry  cell  was  often  constructed  of  round 
pieces  of  paper,  which  were  covered  on  one  side  with  artificial  gold 
(copper  and  zinc)  and  on  the  other  with  artificial  silver,  zinc  and 
tin.  The  small  diameter  of  these  leaves  made  it  possible  that 
thousands  of  them  could  be  used  in  a  varnished  tube,  so  that  a 
pretty  strong  battery  was  obtained.  Binding  posts  svere  provided 
at  the  ends  of  the  tube,  so  as  to  allow  the  connection  of  the  battery 
for  work. 

These  crude  dry  batteries  showed  plainly  the  advantages  of  them 
in  comparison  with  the  wet  cells.  The  absence  of  solutions  in 
them  guarantees  absolute  cleanliness;  glass  jars  which  easily  break 
are  not  necessary;  the  cleaning  and  renewing  of  the  zincs  and  the 
refreshing  of  the  solutions  is  dispensed  with,  which  renders  the  dry 
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battery  cheaper  and  more  pleasant  in  use,  and  prevents  disagreeable 
interruptions  while  the  same  are  in  operation.  Although  quite  a 
number  of  dry  batteries  have  been  constructed  within  the  last  ten 
years  by  various  iuventors,  still  the  dry  cell  has  not  received  that 
attention  by  inventors  which  has  been  displayed  in  other  branches 
of  electrical  science,  and  which  this  subject  really  deserves. 

.Vodc-ni  Dry  Bat/tries.— In  the  modern  dry  batteries  zinc  is 
generally  employed  as  oue  electrode,  and  it  is  advisable  to 
provide     the     zinc    in  the  form    of  a  cylindrical     case,     and     to 


Kite.  Wvrht 

Fig.  1.— Plain  Form  of  Battery. 

mount  the  other  parts  of  the  cell  therein  so  that  the  glass 
jar  is  dispensed  with.  In  its  plainest  form  the  modern 
dry  battery  consists  of  the  zinc  case  A,  which  acts  as  the  zinc  rod 
in  a  wet  galvanic  battery,  and  is  provided  at  the  top  with  a  binding 
post  to  which  a  wire  can  be  attached,  a  carbon  plate  B,  which  is 
generally  mounted  in  the  centre  of  the  zinc  case  without  touching 
its  bottom,  and  which  is  provided  with  a  second  binding  post  for  at- 
taching the  second  wire;  a  porous  diaphragm  or  cylinder  D,  between 
the  zinc  case  and  the  carbon,  made  usually  of  paraSine  oi  wax 
paper;  an  excitant  C  around  the  carbon  plate  and  in  the  diaphragm 
cylinder  and  a  seal  on  the  top  of  wax,  pitch  or  the  like.  The 
excitant  may  contain  any  salts  which  are  used  in  wet  batteries. 
Thus  it  is  plainly  seen  that  every  one  can  construct  a  dry  cell  for 
himself;  the  zinc  cases  and  the  carbons  are  found  in  the  market  and 
only  the  excitant  has  to  be  prepared.  The  excitants,  whose  composi- 
tion is  often  a  trade  secret,  are  generally  prepared  in  a  pasty  con- 
dition. Quite  a  number  of  dry  batteries  have  been  put  on  the  market 
within  the  last  decade  and  some  of  them  will  be  described  further 
down,  when  at  the  same  time  the  components  of  the  excitants  will 
be  fiven.  .\mong  the  dry  batteries  which  are  on  the  market  may 
be  mentioned  those  of  Dr.  Gassner,  Burndey,  Br^an,  Koller,  Helle- 
sen.  Crosby,  Hussey,  Hewett  and  "The  Mesco"  of  Harry  T. ,  John- 
son. 

Hellesen's  Battery. — Although  there  is  hardly  any  evolution  of 
gas  in  dry  batteries,  still  some  gas  may  be  formed,  and  in  a  her- 
metically closed  battery  these  gases  may  force  their  way  through 
some  weak  point  or  even  injure  the  battery,  therefore  in  Hellesen's 
construction  little  openings  are  provided  in  the  top  and  above 
the  active  substances  for  allowing  such  gases  to  escape.  Hellesen's 
battery  consists  of  an  outer  receptacle  A,  and  an  inner  receptacle  B, 
of  zinc,  the  carbon  C,  which  is  surrounded  by  a  bag  H,  wherein  a 
paste  is  contained  of  di-polarizing  substances;  the  space  between 
the  bag  and  the  inner  walls  of  B  is  filled  up  by  a  thick,  slimy 
matter  containing  the    electrolyte   G,  which    causes    the    electrical 
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Fig.  2.— Bryan  Battery. 

excitation.  .Above  the  bag  a  layer  £■,  of  plaster  of  paris,  or  the  like, 
is  put  in,  and  on  the  top  is  a  layer  of  pitch.  The  space  between  the 
inner  and  outer  receptacle  contains  sawdust  or  slag  wool.  The 
inner  case  B  has  two  small  air  holes  a  in  the  portion  where  the 
plaster  of  paris  is.  The  outer  receptacle  A  has  two  small  air  holes  d 
near  the  bottom.  Any  gases  arising  in  the  electrolyte  G  will  pass 
through  this  mass,  through  the  plaster  of  paris  and  leave  through 
the  hole  a  going  through  the  sawdust  or  slag  wool,  and  will  pass 
out  through  the  little  holes.  The  carbon  is  provided  at  the  top 
with  a  metal  head  C,  in  form  of  a  binding  post,   and    the  inner  re- 


ceptacle B  is  provided  with  a  wire  or  binding  post,  which  p.-\si;es 
through  the  pitch,  so  that  the  current  can  be  taken  off. 

Bryan's  Battery. — Bryan  has  invented  a  battery  for  especial  use 
in  connection  with  electric  belts.  It  consists  of  a  semi -cylindrical 
zinc  case  A,  which  is  flat  on  the  inner  surface  so  that  it  can  be 
fastened  on  the  belt,  a  carbon  plate  J?  and  an  excitant  C,  enveloping 
the  carbon  plate  B  inside  of  the  case  A.  A  strip  of  paraffine  paper 
insulates  the  carbon  from  the  zinc.  The  excitant  consists  of  sul- 
phate of  iron,  six  parts;  bisulphate  of  mercury,  one  part,  and 
sulphate  of  calcium,  6ve  parts,  all  bj-  measure.  Water  is  added  to 
this  mixture  until  the  whole  is  plastic;  it  dries  out  in  time  and 
hardens.  The  sulphate  of  calcium  acts  merely  as  a  body  for  the 
active  ingredients  of  the  excitant.  The  compound  forming  the 
excitant  may  be  filled  into  the  case  while  in  a  plas>tic  condition. 
The  top  through  which  the  excitant  is  introduced  is  sealed  with 
wax. 

Koller' s  Battery. — In  Roller's  dry  battery  the  excitant  consists 
of  plates  of  exciting  material  in  a  gelatinous  consistency;  the  dia- 
phragms in  the  cell  are  made  of  perforated  sheets  of  waterproof 
insulating  material,  for  instance,  gutta-percha  paper,  paraffine 
paper,  or  wax  paper.  In  order  to  prepare  these  plates  agar-agar  is 
boiled  in  sixteen  to  thirty  times  its  weight  of  water  until  its  struc- 
ture is  lost,  when  six  parts  of  sugar  sj-rup  may  be  added  to  prevent 
the  drying  and  shrinking.  The  mass  is  evaporated  to  a  desired 
densit}',  and  before  it  solidifies  metallic  salts  are  stirred  in  there  in 
diy  form  or  as  concentrated  solution;  these  salts  give  the  electric 
excitation  in  these  batteries.  .Any  salts  which  may  be  used  in  a 
galvanic  battery  can  be  emplojed,  except  those  which  prevent 
agar-agar  from  coagulation.  Sulphate  of  copper,  for  instance,  will 
prevent  the  coagulation  if  too  long  in  contact  with  the  liquid 
agar  mass.  The  amount  of  salts  stirred  in  the  agar  mass  is  the 
same  as  would  be  used  in  a  solution  for  this  respective  size  in  a  wet 
battery.       The    pasty  or  solid  mass,  with  the  excitant  salts,  are  cast 


^ 


Fig.  3.— Hellksen  Battery. 

into  blocks,  these  blocks  are  cut  into  plates,  which  are  inserted  be- 
tween the  plates  of  the  cell,  the  diaphragms  are  mounted  so  that 
the  perforation  of  one  diaphragm  stands  against  the  full  part  of 
the  other.  In  the  sketch  A  is  the  zinc  plate,  B  is  an  agar  plate 
containing  sulphate  of  zinc;  then  follow  two  diaphragms  C  with 
space  F  between  them,  then  comes  an  agar  plate  containing  sul- 
phate of  copper,  then  comes  a  copper  plate.  The  copper  and  zinc 
plates  are  provided  with  binding  posts  so  that  the  current  can  be 
taken  off. 

The  Efficiency  of  Dry  Cells. — The  time  which  a  dry  battery  will 
last  depends  upon  the  work  it  is  to  perform.  For  ordinary  call  bell 
or  burglar  alarm  service  it  will  last  from  one  to  two  years.  It  is 
asserted  that  a  dry  battery  rang  an  electric  bell  for  over  two  hun- 
dred hours  without  interruption,  a  result  which  can  hardly  be  ob- 
tained by  the  use  of  a  Leclanche  battery.  A  primary  clock  may 
be  driven  by  a  dry  battery  for  over  half  a  year.  A  primary 
clock  connected  with  a  secondary  clock  can  be  driven 
by  three  batteries  for  over  nine  months  without  being  stopped 
for  a  moment.  The  electromotive  force  of  dry  batteries  varies 
from  1.30  to  1.50  volts.  Prof.  Eric  Gerard,  at  the  Electro  Tech- 
nical Institute  in  Liege,  Belgium,  found  1.44  volts  E.  M.  F.  and 
0.32  ohms  internal  resistance.  The  amperage  varies  according  to 
size;  some  show  six  to  eight  amperes.  The  dry  batteries  are  manu- 
factured in  various  sizes,  the  outside  dimensions  of  the  most  used 
sizes  are,  height  4^4  to  1y%  inches,  and  the  diameter  is  from  2J^  to 
7^  inches.  For  working  bells  a  small  cell  will  answer,  while  for 
telephone  service  a  cell  1Y%  inches  high  and  4J|  inches  wide  is 
generally  employed. 
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Electrical  Power  Transmission.— XII. 


BY   I,OUIS  BULL.    PH.  I). 

On  long  lines,  tbe  direct  current  has  tbe  advantage  of  producing 
no  inductance  in  tbe  line,  an  advantage,  however,  which  does  not 
apply  to  plants  of  voltage  such  as  would  be  ordinarily  used  on  long 
lines,  and  which,  therefore,  can  advantageously  be  operated  only 
as  single  units.  Such  a  single  unit  system,  arranged  for  alternating 
currents,  can  have  tbe  inductance  of  tbe  circuit  completely  nullified 
by  tbe  simple  expedient  of  strengthening  the  field  of  tbe  motor. 
In  plants  of  niodfrate  voltage,  involving  distribution  of  power,  and  in 
such  plants  only,  does  this  property  of  avoiding  inductance  become 
of  any  value,  and  we  shall  see  later  that  even  here  the  advantage 
is  more  nominal  than  real,  on  account  of  the  trifling  inductance 
found  in  alternating  lines  up  to  a  distance  at  which  direct  current 
distribution  would  become  inadvisable  on  account  of  limited  volt- 
age. In  cases  of  distribution  direct  current  voltages  of  over  1,000 
volts  are  nearly  impracticable  on  account  of  the  difficulty  of  wind- 
ing motors  of  moderate  size  for  more  than  this  voltage.  If  the 
number  of  units  be  considerable,  tbe  three  wire  system  affords  some 
relief  in  this  particular.  When,  therefore,  distances  of  several  miles 
are  to  be  covered  and  power  is  to  be  distributed,  direct  current  is 
at  a  disadvantage  by  reason  of  the  available  voltage,  which  com- 
pels a  considerable  lowering  of  the  efficiency  of  the  system,  or  a 
very  great  increase  in  the  amount   of    copper. 

It  must  be  remembered,  however,  that  in  several  particulars  direct 
current  has  peculiar  advantages.  In  the  first  place,  itmust  beadmitted 
that  a  direct  current  is  decidedly  less  dangerous  than  an  alternating 
current  of  the  same  nominal  voltage,  so  far  as  the  question  of  life  is 
concerned.  The  difference  between  the  two  is  probably  even  greater 
than  would  be  indicated  by  the  difference  in  maximum  voltage. 
.'\n  alternating  current  has  a  maximum  voltage  of  approximately 
1.4  times  its  mean  effective  voltage,  and  in  addition  to  this  an  alter- 
nating current  is  certainly  intrinsically  more  dangerous  by  reason 
of  the  greater  shock  to  tbe  nervous  system  produced  by  the  alterna- 
tions of  E.  M.  F.  The  ease  of  transforming  alternating  current 
to  a  lower  voltage  partially  obviates  this  objection,  but  the  fact 
remains.  So  far  as  dangers  of  fire  aie  concerned,  the  direct  current 
has  the  power  of  maintaining  a  much  more  formidable  arc  than  an 
alternating  current  of  the  same  effective  voltage;  but,  on  the  other 
hand,  the  alternating  current  has  somewhat  greater  maximum 
voltage  with  which  to  start  the  arc,  so  that,  practically,  honors  are 
even.  It  is  a  mistake,  however,  to  suppose  that  the  increased  maxi- 
mum voltage  in  an  alternating  current  embodies  greater  danger  of 
leaking,  or  breaking  down  insulation  under  all  circumstances. 
Under  many  conditions  it  is  highly  probable  that  the  electrolytic 
strain  from  direct  current  on  insulating  materials,  particularly  when 
damp,  may  be  more  destructive  than  the  added  electrostatic  strain 
of  an  alternating  current.  Within  any  voltages  now  employed,  the 
total  difference  is  probably  immaterial.  In  tbe  matter  of  one  of 
the  great  dangers  to  an  overhead  line  and  apparatus,  i.  e.,  injury 
from  lightning,  direct  current  has  a  very  material  advantage  in 
that  it  is  possible  to  use  coils  .of  considerable  self-induction  in  con- 
nection with  such  circuits,  so  as  to  keep  oscillatory  discharges,  like 
lightning,  out  of  the  machines.  This  is  well  shown  in  the  singular 
freedom  of  arc  lighting  stations  from  serious  damages  to  the 
machines  by  lightning,  as  compared  with  stations  containing  other 
kinds  of  electrical  apparatus.  In  this  case  the  magnets  of  the  arc 
machines  themselves  act  as  a  powerful  inductance,  tending  to  throw 
the  lightning  to  earth.  High  voltage,  shunt  wound  dynamos  and 
alternators  are  much  more  sensitive  in  this  respect.  As  a  conse- 
quence, part  of  the  price  one  has  to  pay  for  tbe  privilege  of.  utiliz- 
ing alternating  currents  is  extra  care  with  respect  to  protective 
devices  against  lightning.  In  the  present  state  of  the  art,  the  best 
field  for  transmission  and  distribution  of  power  by  direct  currents 
is  in  problems  involving  distribution  over  moderate  distances, 
within,  say,  a  couple  of  miles  from  the  centre  of  distribution,  and 
even  then  in  problems  where  lighting  is  not  an  essential  part  of  the 
work.  The  voltage  of  lighting  circuits  is  determined  by  the  voltage 
of  the  lamps  which  can  be  employed  upon  it,  and  this  is  so  limited 
that  if  lighting  is  to  be  done  on  the  same  circuit  as  power  distribu- 
tion there  are  very  few  cases  where  such  a  combined  system  can  be 
successfully  used. 

At  all  long  distances  direct  current  is  at  a  disadvantage  in  the 
matter  of  available  voltage  where  distribution  is  employed,  and  has 
no  very  material  advantages  for  single  unit  work.  Nothing  short  of 
a  revolution  in  the  art  of  making  commutators  can  render  the 
direct    current   thoroughly   available    for    high    voltages,  and  even 


then  only  in  fairly  large  unitii.  In  this  lies  its  weakness.  Its 
strength  is  largely  in  its  present  firm  foothold  in  electrical 
practice,  and  the  fact  that  standard  apparatus  of  this  kind  is 
available  everywhere  and  is  manufactured  in  large  quantities  by 
numerous  makers.  It  is,  furthermore,  interchangeable  to  a  degree 
which  will  never  be  true  of  alternating  current  machinery  until 
there  is  far  greater  unity  in  alternating  current  practice  than  we  are 
likely  to  have  for  some  years  to  come. 
The  Line. 

The  line  is  the  most  critical  part  of  a  power  trans- 
mission system,  for  on  its  integrity  depends  the  continuity  of 
service  without  which  even  the  most  perfect  apparatus  is  com- 
mercially useless.  In  most  cases  the  customer  who  uses  .electrical 
power  neither  knows  the  efficiency  of  his  motor  nor  cares  much 
about  it  so  long  as  the  machine  goes  steadily  along  without  tbe 
annoyance  and  expense  of  frequent  repairs.  Hut  if  the  service 
frequently  fails,  suspending  the  operation  of  all  his  machinery  while 
repairs  are  being  executed,  the  electric  motor,  so  far  as  he  is  con- 
cerned, is  a  commercial  failure,  and  a  nuisance  to  boot,  and  no 
representations  of  cheap  power  can  be  of  much  avail  when  a  single 
stoppage  may  cause  more  loss  than  could  be  recompensed  by  free 
power  for  a  month. 

Modem  dynamos  and  motors  of  almost  every  class  are  reasonably 
efficient  and  reliable,  so  that  as  a  rule  the  line  is  the  weakest  portion 
of  the  system.  More  particularly  is  this  the  case  when  the  distance 
of  transmission  is  great  and  many  miles  of  line  must  be  guarded, 
inspected  and  kept  in  perfect  working  order.  In  such  lines  not  only 
is  the  actual  labor  of  maintenance  increased,  but  the  principal  en- 
gineering difficulties  will  there  be  encountered.  With  apparatus  of 
the  character  even  now  available,  the  future  of  electrical  power 
transmission  depends  in  very  large  measure  on  the  development 
that  takes  place  in  tbe  construction,  insulation  and  maintenance  of 
the  line,  together  with  the  solution  of  certain  electrical  problems 
that  arise  as  the  line  grows  longer.  It  is  therefore  important  to  go 
into  the  matter  very  carefully,  as  regards  not  only  tbe  general 
arrangements  and  the  electrical  details  of  the  work, but  with  respect 
to  methods  of  construction. 

We  may  thus  with  advantage  divide  our  consideration  of  the  line 
into  three  heads.  First,  the  line  in  its  general  relations  to  the 
plant,  considering  it  merely  as  a  conductor.  Second,  the  line  as  a 
special  problem  in  engineering.  Third,  the  line  as  a  mechanical 
structure.  Of  these  heads  the  first  has  to  do  with  such  questions  as 
the  proper  proportioning  of  the  line  as  a  part  of  the  system,  its 
function  as  a  distributing  conductor,  and  its  bearing  on  the  general 
efficiency  of  the  plant  of  which  it  is  a  part.  Next  come  up  for 
examination  the  electrical  difficulties  that  inhere  in  the  line,  and 
finally  the  materials  of  construction  and  the  methods  of  applying  them. 

One  of  the  first  questions  that  arises  in  designing  a  plant  for  the 
transmission  of  power  is  the  character  and  dimensions  of  the  con- 
ducting system  in  their  relation  to  the  rest  of  tbe  plant.  Efficiency 
is  generally  the  first  thing  thought  of — cost  comes  as  a  gloomy  after- 
thought— and  between  these  two  service  is  only  loo  frequently 
neglected.  In  taking  up  a  transmission  problem  the  layman's  first 
query  generally  is,  "How  much  power  will  be  lost  in  the  line?" 
and  when  the  engineer  answers,  "As  much  or  as  little  as  you  please,  " 
the  subject  of  line  design  is  opened   up  in  its  broadest  aspect. 

Whenever  an  electrical   current   traverses   a   conductor  there   is  a 

necessary  loss  of    energy  due  to  the  tact  that  all  substances  have  an 

electrical  resistance  which  has  to  be  overcome.     The  energy  so  lost 

is  substantially  all  transformed  into  heat  which   goes  to   raising  the 

temperature  of   the  conductor,  and   indirectly   that  of  surrounding 

bodies.     The  facts  in  the  case  are  put    in    their   clearest    and    most 

E 
compact  form   by  Ohm's  law,   (7=  ir>'       This  states  that  the  current 

is  numerically  equal  to  the  electromotive  force  between  the  points 
where  the  current  flows, divided  by  the  resistance.  Hence,  this  E.  M.  F. 
equals  the  current  multiplied  by  the  resistance  between  these  points. 

E^  CR. 
This  tells  us  at  once  the  loss  in  E.  M.  F.  between  the  ends  of  any 
line  provided  we  know  the  current  flowing  and  the  resistance  of 
the  line.  And  inasmuch  as  the  energy  transmitted  by  the  same 
current  varies  directlj-  with  the  working  E.  M.  F.  a  comparison  of 
tbe  loss  in  volts  determined  as  above,  with  the  initial  E.  M.  F. 
applied  to  the  circuit,  shows  the  percentage  of  energy  lost  in  the 
line.  Obviously  its  absolute  amount  in  watts  is  equal  to  tbe  E.  M. 
F.  lost,  multiplied  by  the  current,  i.  e.,  C  E,  or  from  the  above,  C' 
R,  if  we  prefer  to  reikon  in  terms  of  the  resistance. 
(To  be  continued.) 
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Practical  Notes  on  Dynamo  Calculation.— XXV. 


BY   ALFRED   K.    WIKNKK. 

Chaplet  4^.— Pole  Pieces. 
(a<  Material. 

The  pole  pieces,  if  the  shape  aud  the  construction  of  the  map- 
net  frame  permits,  should  be  of  wrought  iron  or  cast  steel  in 
order  to  reduce  their  size,  and  therefore  their  mafjnetic  leakage, 
they  beings  of  the  hig-hest  magnetic  potential  of  any  part  of  the 
magnetic  circuit.  In  forging,  care  should  be  taken  that  the 
"grain"  or  texture  of  the  iron  runs  in  the  direction  of  the  lines 
of  force.  The  pole  pieces,  however,  usually  have  to  embrace 
from  .7,to  .8  of  the  armature  surface  (compare  Chapter  1),  and 
are,  therefore,  particularly  in  the  case  of  bipolar  machines,  otten 
comparatively  large.  If  in  such  a  case  their  cross  section,  in 
order  to  give  sufficient  mechanical  strength,  is  to  be  far  in  ex- 
cess of  the  area  needed  for  the  magnetic  flux,  there  is  no  gain 
in  using  wrought  iron  or  cast  steel,  and  the  pole  pieces  should  be 
made  of  cast  iron.  The  cast  iron  used  should  be  as  soft  and  free 
from  impurities  as  possible.  It  is  preferable,  whenever  practi 
cable,  to  have  it  annealed,  and,  if  not  too  large  in  bulk,  to  have  it 
converted  into  malleable  iron;  this  is  especially  to  be  recom- 
mended for  small  machines. 

An  admixture  of  aluminium  has  been  found  to  increase  the 
permeability  of  the  cast  iron;  by  addinj,'-  IJi  percent.,  by  weight, 
of  aluminium,  the  maximum  carrying  capacity  of  the  cast  iron  is 
increased  about  5  per  cent.,  by  3  percent,  admixture  it  is  increased 
7  per  cent.,  and  by  adding  6  per  cent,  of  aluminium,  the  induction 
increases  about  9  per  cent.;  above  7  per  cent,  of  admixture,  the 


Fig.  106 


Fig.  )07 


Fig.  108 


Fig.  109 


Figs.  106  to  117.— Types  of  Pole  Pieces. 

permeability  decreases,  and  at  12  per  cent,  addition  of  aluminium 
the  gain  in  magnetic  conductivity  falls  down  to  7  per  cent. 
From  this  it  follows  that  an  addition  of  from  6  to7  per  cent.,  by 
weight,  of  aluminium  is  the  proper  admixture  for  the  purpose  of 
improving  the  magnetic  qualities  of  cast  iron,  which  is  explained 
by  the  fact  that  the  latter  percentage  is  the  limit  from  which  up 
the  hardening  influence  of  the  aluminium  upon  the  cast  iron  be- 
comes appreciable. 

In  large  multipolar  machines  combination  frames  consisting 
of  wrought  iron  magnet  cores,  cast  iron  yokes,  and  cast  steel 
pole  pieces,  give  excellent  results,  having  the  advantages  of  the 
high  permeability  and  uniformity  in  the  magnetic  qualities  of 
the  wrought  iron,  of  cheapness  of  the  cast  iron,  and  of  reduction 
in  size  of  the  cast  steel  pole  pieces,  and  being  easier  to  ma- 
chine, requiring  less  chipping  and  being  more  easily  finished 
than  a  magnet  frame  made  entirely  of  cast  steel. 

A  material  which  a  few  years  ago  was  quite  a  favorite  with 
dynamo  builders,  but  which  since  has  to  a  great  extent  been 
displaced  by  the  cheaper  cast  steel,  is  the  so-called  "Mitts 
metal  "  or  cast  wrought  iron,  obtained  by  melting  down  scrap 
wrought  iron  in  crucibles  and  by  rendering  it  fluid  by  the  ad- 
dition of  a  small  quantity  of  aluminium.  The  trouble  with  this 
material  was  that  a  great  many  extra  precautions  had  to  be 
taken  to  procure  sound  castings,  and  that  as  a  rule  the  castings 
were  rough  and  difficult  to  work  on  account  of  their  toughness. 
The  magnetic  value  of  Mitis  metal  differs  very  little  from  that 
of  cast  steel,  its  permeability  at  the  inductions  used  in  practice, 
being  but  a  trifle  lower  than  that  of  the  latter. 

Edges  and  sharp  corners  are  to   be  avoided   as  much   as  pos- 


sible, for  if  they  protrude  sufficiently  they  will  act  to  a  certain 
extent  as  poles  and  give  cause  to  a  source  of  loss.  In  castings 
thin  projection.s  are  apt  to  chill  while  being  cast,  thus  making 
them  quite  hard  and  destroying  their  magnetic  qualities;  when 
necessary  for  mechanical  reasons  they  should  therefore  be  cast 
quite  thick  and  massive  and  mny  afterwards  be  planed  or  turned 
down  to  the  required  size. 
(b)  Shape. 

The  pole  pieces  have  for  their  object  the  transmission  to 
the  armature  of  the  magnetic  flux  set  up  by  the  field  magnet, 
and  the  establishment  of  a  magnetic  field-space  around  the 
armature.  The  shape  to  be  given  to  them  must  therefore  effect 
the  concentration  of  the  lines  of  force  upon  the  armature  and 
not  their  diffusion  through  the  air.  This,  in  general,  is  achieved 
by  making  the  polar  surfaces  as  large  as  possible  and  bringing 
them  as  near  to  the  armature  as  mechanical  considerations  per- 
mit, and  by  reducing  the  leakage  areas  of  the  free  pole  surfaces 
as  much  as  possible.  For  practical  rules  of  fixing  the  distance  be- 
tween the  pole  corners  and  the  clearance  between  armature 
surface  and  pole  pieces  for  various  kinds  and  sizes  of  armatures 
see  Tables  XLVII.  and  XLVIII.,  Chapter  34,  respectively. 

Since  Foucault  or  eddy  currents  are  produced  in  all  metallic 
masses,  either  by  their  motion  through  magnetic  fields  or  by 
variations  in  the  strength  of  electric  currents  flowing  near 
them,  the  pole  pieces  of  a  dynamo-electric  machine  are  seats  of 
such  currents  which  form  closed  circuits  of  comparatively  low 
resistance  and  thereby  cause  undue  heating.  These  currents  are 
strongest  where  the  changes  in  the  intensity  of  the  magnetic 
field  or  of  the  electric  current  are  the  greatest  and  most  sudden; 
this  is  the  case,  and  consequently  the  eddy  currents  are  strong- 
est at  those  corners  of  the  pole  pieces  from  which  the  armature 
is  moved  in  its  rotation,  for  owing  to  the  distortion  of  the  mag- 
netic field  by  the  revolving  armature  a  density  greater  than 
the  average  is  created  at  the  corners  where  the  armature  leaves 
the  pole  pieces  and  a  density  smaller  than  the  average  at  the  cor- 
ners where  it  enters.  In  order  to  reduce  and  eventually  to  avoid 
the  generation  of  these  eddy  currents  in  the  pole  pieces  as  well 
as  in  the  armature  conductors,  it  is  therefore  necessary  to  prevent 
the  crowding  of  the  magnetic  lines  towards  the  tips  of  the  pole 
pieces  and  to  so  arrange  the  poles  that  the  magnetic  field  does  not 
suddenly  fall  off  at  the  pole  corners,  but  gradually  decreases  in 
strength  towards  the  neutral  zone.  This  object  in  a  smooth  arm- 
ature machine  can  be  attained  (1)  by  gradually  increasing  the 
air-gap  from  the  centres  of  the  poles  towards  the  neutral  spaces  in 
boring  the  polar  faces  to  a  diameter  larger  than  their  least  dia- 
metrical distance  apart,  thus  giving  an  elliptical  shape  to  the  field 
space  as  illustrated  in  Fig.  106;  (2)  by  providing  wrought  iron 
pole  pieces  with  cast  iron  tips  forming  the  pole  corners  and 
terminating  the  arcs  embraced  by  the  pole  faces  ( see  Fig.  107  and 
108);  or  (3)  by  establishing  a  magnetic  shunt  between  two  neigh- 
boring poles  in  connecting  the  pole  pieces  either  by  a  cast  iron 
ring  of  small  sectional  area  (Dobrowolsky's  pole-bushing)  or 
by  placing  thin  bridges  across  the  neighboring  pole  corners, 
as  shown  in   Figs.  109  and  110,  respectively. 

The  ellipsity  of  the  field  space  has  the  advantage  that  it  con- 
fines the  lines  of  force  within  the  sphere  of  the  pole  faces  bv 
proportionately  increasing  the  reluctance  towards  the  pole  cor- 
ners, thus  preventing  an  increase  of  the  magnetic  density  at 
any  particular  portion  of  the  pole  piece.  The  application  of 
cast  iron  pole  tips  with  wrought  iron  (or  cast  steel)  pole  pieces 
does  not  prevent  the  crowding  of  the  lines  at  the  pole  corners,  but 
by  reason  of  the  low  permeability  of  the  cast  iron  reduces  their 
density  to  a  figure  below  that  in  the  wrought  iron,  and  con- 
sequently effects  a  graduation  of  the  field  strength  near  the 
neutral  space,  the  maximum  density  being  in  the  wrought  iron 
at  the  point  where  the  cast  iron  tips  are  joined.  In  the  pole 
bushitig  or  its  equivalent,  ihe  pole-bridges,  the  reach  of  the  mag- 
netic field  is  greatly  increased,  the  percentage  of  the  polar  arc 
being  practically  =  100,  and  also  a  more  or  less  gradual  decrease 
of  the  field  strength  at  the  neutral  point  is  obtained,  but  the 
length  of  the  non-sparking  space  is  greatly  reduced  and  thereby 
its  uncertainty  increased,  thus  making  the  proper  setting  of 
the  brushes  a  verj-  difficult  operation. 

It  has  also  been  recommended  to  laminate  both  the  pole  pieces 
and  the  magnet  cores  in  the  direction  parallel  to  the  armature 
shaft  in  order  to  prevent  the  production  of  eddy  currents,  but 
this  can  only  be  applied  to  small  dynamos,  asthe  addilicnal  ces t 
connected  with  such  a  lamination  in  large  machines  wcnld  be  in 
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no  proportion  to  the  small  gain  obtained.     Besides,  there   is  an-  25,  anil  therefore,  capable   of    supplying    a  total    E.  M.  I',    of    ap- 

other  reason  against  lamination;  a  laminated  magnet  frame  is  proximately    1,200  volts    at    terminals,  with  a   current  strength    of 

very  sensitive  to  the  fluctuations   in    the   load   of    the  machine,  approximately  10  amperes  and    au  external  activity  of  about  12  kw. 
vrhich  naturally  react  upon  the  magnetic  field,  and    in  following  This   machine,  when    complete,  closely    resembles  the   generator 

these  fluctuations, an  unsteady  mag-netization  isproduced,  which,  shown  in  Fig.  107.     Referring  to  I'ig.  106,  the  field  magnet  frameof 

in  turn,  again    tends    to  increase  the  fluctuations   causing    its  cast  iron  is  shown  at  M,  M,  iM,  i1/,  the  field  coils    being  wound  on 

variability;  while  in  a    solid    magnet    frame    the  eddy    currents  spools  and  filling  the  spaces  indicated.      The  shaft   of    the   machine 

induced  l)y  the  changes  of  magnetization  caused  by   the  fluotua-  is    supported  in    bearings   11  B,  &ni\   space    is  left  on   the   shaft  for 

tions  of  the  load  tend  to  counteract  the  very  changes  producing  a  commutator  at  C,  and  a  driving    pulley  at  1^'.     The   bipolar  field 

them,  and  therefore  exercise  a    steadying   influence    upon    the  poles  produced  by  the  M.  M.  F.  of  the  magnet  coils  M,  M,  M,  M, 

field,  thus  reducing  the  fluctuations  in  the  external  circuit  of  the  are    &\iQfi\\  a.\.  P  P,  P' P' ■       The    Gramme-wound  ring    armature  is 


machine. 

An  expedient  sometimes  used  instead  of  laminating  the  pole 
pieces  is  to  cut  narrow  longitudinal  slots  in  the  pole  pieces.  Fig. 
Ill,  thus  laminating  a  portion  of  the  pole-pieces  only.  These 
slots  at  the  same  time  serve  to  increase  the  length  of  the  path 
traversed  by  the  lines  of  force  set  up  by  the  action  of  the  arma- 
ture current,  and  to  thus  reduce  the  armature  reaction  upon  the 
magnetic  field,  checking  the  sparking  connected  therewith. 

When  the  commutator  brushes,  after  having  short-circuited 
an  armature  coil,  break  this  short  circuit,  the  sudden  reversal 
of  the  current  in  the  same,  produced  in  passing' the  neutral  line 
of  the  field,  together  with  the  self-induction  set  up  by  the  extra 
current  on  breaking  causes  a  spark  to  appear  at  the  brushes, 
which  may  be  considerable,  since  in  the  comparatively  low  re- 
sistance of  the  short-circuited  coil  a  small  electromotive  force  is 
sufficient  to  produce  a  heavy  current.  If  a  dynamo,  therefore, 
is  otherwise  well  designed,  that  is,  if  the  arjnature  is  subdivided 


shown  at  A  A  A.     The  dimensions  of  the  machine  are  indicated  in 
inches  on  the  figures. 

119.  The  field  winding  consists  of  100  lbs.  of  No.  10  B.  &  S.  gauge, 
single  cotton-covered  copper  wire,  the  total  resistance  of  the  four 
coils  in  series  being  15.75  ohms  hot.  The  armature  core  is  composed 
of  soft  charcoal  iron  wire  of  the  cross-section  shown.  It  is  wound 
in  15  layers  of  No.  10  B.  &  S.  gauge,  and  contains  about  9,4.50 
wires,  each  having  a  cross-section  of  0.00817  square  inches,  or  a  total 
cross-section  of  77.2  square  inches  =  498.1  square  cms.  The  armature 
is  wound  in  100  sections  of  No.  14  E.  &  S.  gauge,  double  cotton-cov- 
ered copper  wire,  in  57  turns  each,  or  5,700  turns,  making  a  total  of 
115  lbs.  of  wire,  with  a  total  resistance  of  28.8  ohms  hot,  but  which 
being  connected  in  two  parallel  halves,  as  represented  in  the  figure, 
has  a  joint  resistance  between  brushes  of  7.2  ohms.  Assuming  10 
amperes  to  flow  through  the  machine,  the  drop  in  the  armature  will, 
therefore,  be  72  volts,  and  the  drop  in  the  field  magnets  157.5,  mak- 


into  a  sufficient  number  of  sections,  if  the  field  is  strong  enough      ing    the  total    drop  in    the  machine   229.S.     When,   therefore,    the 


so  as  not  to  be  overpowered  by  the  armature,  and  if  the  thickness 
of  the  brushes  is  so  chosen  as  to  not  short-circuit  more  than  one 
or  two  armature  sections  each  simultaneously,  and  as  not  to 
leave  one  commutator  bar  before  making 
connection  with  the  next  strip,  then  the 
sparking  at  the  commutator  can  be  re- 
duced to  a  practically  unappreciable  de- 
gree by  so  shaping  the  pole  surfaces 
as  to  give  a  suitable  fringe  of  magnetic 
field  of  graduated  intensity,  thus  not 
only  causing  the  current  in  the  short- 
circuited  coils  to  die  out  by  degrees,  but 
also  compelling  the  coils  to  enter  the 
field  of  opposite  polarity  gradually. 
This  is  achieved  by  giving  the  pole  cor- 
ners an  oblique,  or  a  double  conical,  or  a 
hyperbolical  form,  as  illustrated  by  top 
views  in  Figs.  112,  113  and  114,  respect- 
ively. 

For  the  purpose  of  counteracting  the 
magnetic  pull  due  to  the  armature  thrust 
in  bipolar  machines,  see  Chapter  24,  the 
pole  pieces  are  often  mounted  eccentric- 
ally, leaving  a  smaller  gap  space  at  the 
side  averted  from  the  field  coils  than 
at  the  side  towards  the  same,  Fig.  115; 
or  in  case  of  wrought  iron  or  steel 
pole    pieces,  cait  iron  pole   tips  are  used 

at  the  side  towards  the  exciting  coils  and  wrought-iron  or  steel 
tips  at  the  other,  Fig.  116.  Both  the  eccentricity  of  the  pole 
faces  and  the  cast  iron  pole  tips,  if  suitably  dimensioned,  have 
the  effect  of  increasing  the  reluctance  of  the  stronger  side  of  the 
field  in  the  same  proportion  as  the  density  rises  on  account  of  the 
dissymmetry  of  the  field,  thus  making  the  product  of  density  and 
permeance  the  same  in  both  halves. 

(To  be  continued.) 

Electrodynamic  riachinery.— XXV. 

BV  EDWIN-  J.    HOr.STON  AND  A.    E.    KENNELLY. 

118.  In  order  to  show  the  application  of  the  foregoing  principles 
to  the  calculation  of  the  E.  M.  F.  produced  in  an  armature  of  the 
Gramme  type,  we  will  take  the  case  of  a  bipolar  Gramme  wound 
armature  from  dimensions  given  by  Mes.srs.  Owen  and  Skinner  in  a 
paper  read  before  the  American  Institute  of  Electrical  Engineers, 
May  16,  1894,  to  which  paper  the  reader  is  referred  for  fuller 
particulars  of  construction  and  results. 

Fig.  106,  reproduced  from  Ihe  paper  referred  to,  shows  a  vertical 
and  a  longitudinal  cioss-section  of  the  machine,  which  is  a  bipolar 
constant  current  Gramme-wound  generator  of  the  Wood  type,  in- 
tended for  the  supply  of   any  number  of    arc  lamps  in  series  up  to 


pressure  at  the  machine  terminals  is  1,200  volts,  the  E.  M.  F.  gener- 
ated by  the  machine  is  practically  1,430  volts,  or  1,430  X  10'  =  1.430 
X  10"  C.  G.  S.  units  of  E.  M.F. 


Fig.  106.— Gramme  Type  Arc  Machine. 

120.  The  formula  for  determining  the  E.  M.  F.  generated  by  a 
bipolar  armature  is 

E  =  <i  nw  C.  G.  S.  units  (Sec.  45). 

Consequently,  i^  = 

n  w 

The  speed  of  this  generator  is  stated  to  be  1,000  revolutions  per 
minute,  or  16.67  revolutions  per  second,  and  w  is  5,700,  therefore, 

4>  _     J'*3  X  j 0       =:1.505X10«.  The  total  flux  through  the  armature 

16.67  X  5.700 
is,  therefore,  l.S  megawebers. 

121.  Assuming  that  the  M.  M.  F.  required  for  this  machine  were 
not  known,  it  could  be  calculated  in  the  following  way.  We  first 
determine  the  flux  density  in  the  various  parts  of  the  circuit,  and 
from   that  the   reluctivity  and   reluctance  of    the  various  portions. 

The  cross-section  of,  the    armature  core,  as  already  stated,  is  498 

square  cms.  and  if  the  flux  goes  through  each  side  or  cross-section  of 

the    armature,      the     intensity     in     the     armature    is,     therefore, 

0  75   V   10^ 

_•_-  '^  =  15,060  gausses.     The  arc  covered  by  each   pole-piece 

is  approximately  55  cms  and  the  effective  breadth  6.5"  =  16.5  cms, 
so  that  the  area  of  the  polar  surface  is  approximately  55  X  16.S  = 
907.5  square  cms.     The  total  flux  passes  through  this  surface,  and  the 


176 


THE     ET.ECTRICAL    WORLD. 


Vol.   XXV.  No.  6 


mean  intensity  in  the  air  gap  is      gg'T^  "^  i.dSS  gausses. 

122.  Fig.  lOS  represents  diagramatically  the  arrangement  of 
magnetic  circuits  through  the  machine,  where  M,  M,  M,  M,  repre- 
sent the  field  magnet  cores,  P  P'  the  pole-pieces  and  A  A  the  arma- 
ture.     Hig.  109  represents    diagramatically   the  voltaic    analogue  of 


Fig.  107.  —Gramme  Type  Arc  Machine. 

the  magnetic  circuits,  where  Mx  Ah  M,  Mi  are  four  batteries,  whose 
E.  M.  Fs.  correspond  to  the  M.  M.  Fs.  of  the  field  magnet  coils  i1/' 
and  3P,  form  one  circuit  through  the  field  frame,  a  certain  mean 
length  of  the  pole-pieces  and  a  mean  length  in  the  armature  a, 
together  with  the  two  resistances  R  I?  in  the  air  gaps.  A  similar 
circuit  is  provided  for  the  E.  M.  Fs.  yl/^and  M*,  through  the  air-gap 
resistances  R  and  R,  and  the  mean  lengths  of  armature  and  pole- 
pieces.  The  equivalent  arrangement  of  circuits  is  represented  in 
Fig.  110,  where  M  71/ are  E.  M.  Fs.,  each  equal  to  M,  while 
the  resistance  of  the  double  circuit  through  the  field  fiame  is  one- 
half  of  that  of  either  of  the  resistances  represented  in  Fig. 
109. 

The  flux  through  the  field  cores  will  be  greater  than  the  flux 
through  the  armature  by  reason  of  a  certain  leakage  which  occurs 
over  the  surface  of  the  magnetic  circuit.  This  leakage  is  represented 
diagramatically  in  Fig.  109  as  taking  place  in  a  branch  circuit  or 
doited  semi-circle  around  the  field  coils,  but  in  reality  the  leakage 
lakes  place  in  an  extended  S3'stem  of  branched  or  derived  circuits 
between  the  polar  surfaces  and  portions  of  the  entire  field  frame. 
The  calculation  of  the  various  reluctances  in  the  air-path  offered  to 
leakage  is  very  complex,  and  it  is  preferable  rather  than  to  attempt 
such  calculation,  to  refer  to  experimental  data  already  acquired  with 
machines  of  similar  type.  The  leakage  factor,  or  the  ratio  of  total 
flux  through  the  field  magnet  cores  to  the  total  flux  passing  from 
Ihem  through  the  armature,  for  a  machine  of  this  type,  is  approxi- 
mately 1.7,  so  that  since  the  useful  flux  passing  through  the 
armature    from    each  circuit  M  M,  and  71/,    7l/„  Fig.   109,    is  0.75 


Figs.  108  and  109.— Diagram  of  Magnetic   CiRcmi  and  Vol- 
taic Analogue. 

megaweber,  the  flus  through  the  field  cores  may  be  taken 
as  0.75  X  1.7  =  1  275  megawebers.  The  cross-section  of  the  cores  is 
found  to  be  176.8    square  cms,  so  that  the  intensity  in  them  is  ap- 

,    1.27S  X  10« 
proximately  — jy^g —  =  7,211  gausses. 


123.  The  reluctivity  of  the  armature,  consisting  of  soft  wrought 
iron  at  a  density  of  1.5  kilogausses,  is  approximately  0.004S  (Fig. 
47),  the  mean  length  of  the  flux  paths  through  the  armature  38  cms. 
and  the  cross  section  498  square  cms.     The  reluctance  of  each  side 

of   the   armature    a    (Figs.  109    and  110)  is,  therefore,  38  X  0.0045 

'498 
=  0.000343  oersted.  The  joint  reluctance  of  the  armature  will,  there- 
fore, be  0.00017  oersted,  but  since  the  armature  does  not  consist  of 
continuous  sheets  of  iron,  but  of  wires,  and  the  flux  has  to  penetrate 
from  wire  to  wire  downward  through  small  air-gaps,  the  total 
effective  reluctance  of  the  armature  will  be  approximately  0.001 
oersted.  The  length  of  the  air-gap  or  entrefer  is  1.22"  —  3.1  cms, 
and  thearea  as  already  determined,  907. 5  square  cms, so  that  the  reluct- 
ance in  each  air-gap  will  be  — =  0.003416  oersted,  the  total  re- 

907.5 
luctance  in  the  air  as  seen  in  Fig.  110  will  be  0.006832  oersted. 
The  reluctivity  of  the  cast  iron  in  the  field  frame  at  a  mean 
intensity  of  7,211  gausses  maybe  taken  as  0.009  (Fig.  47).  The 
length  of  the  mean  path  in  the  field  on  each  side  of  the  machine 
is  approximately  152.4  cms,  and  its  cross-sectional  area  176.8  square 
cms,  so  that  the  reluctance  in  each  half  of  the  field  will  be  approxi- 
mately .i55il  X  0.009  =  0.00776  oersted.  The  total  flux  being 
'    176. 8 

divided  between  the  two  sides  of  the   field,  the   joint  reluctance,  as 
represented  in  Fig.  110,  will  be  0.00388  oersted. 
The  drop  of  magnetic  potential  in  the 

reluctance  of  the  armature  {*  J?) 

will  be 1.5  X  10'  X  0.001  =  1,.500 

The    drop    of   magnetic   potential  in 

the  reluctance  of  the  air  .  1.5  X  10«  X  0.006832  =10,248 

The    drop    of    magnetic   potential  in 

the  reluctance  of  the  field         .        2.55  X  10"  X  0.00388  =  9,894 

21.642 
Since  one    gilbert  =  0.7854   ampere-turn,    the   total   M.  M.    F.  in 
the  circuit    will  have  to   be  17,000  ampere- 
turns,  or  8,500  ampere-turns  on  each  of  the 
spools  M  M  31  M. 

124.  The  preceding  calculation  is  open 
to  errors  from  several  sources  in  the  absence 
of  definite  experimental  data,  namely: 

(1)  The  assumed  leakage  factor  maybe 
inaccurate. 

(2)  The  mean  lengths  of  the  flux  paths 
in  various  portions  of  the  circuit  may  be 
inaccurate. 

(3)  The  assumed  increase  in  the  reluct 
ance  of  the  armature  due  to  its  being  formed 
of  wires  instead  of  solid  sheets  may  be  in- 
accurate. 

(4)  The  reluctivity  of  the  cast  iron  em- 
plo3-ed  in  the  machine  may  not  be  that  of 
the  sample  of  cast  iron  assumed. 

In  this,  as  in  all  constant-current  machines,  means  are  provided 
for  maintaining  a  nearly  constant  current-strength  in  the  circuit 
despite  changes  in  the  load,  but  a  consideration  of  such  means  and 
of  the  requirements  of  the  magnetic  circuit  to  permit  such  regulation 
will  preferabl}'  be  postponed  until  armature  reaction  has  been 
studied.  (To  be  continued. ) 
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Fig.    110.  —  Diagram 
ok  Voltaic  Ana- 
logue. 


The  Ellhu  Thomson  Prize. 


To  the  Editor  of  The  Electrical  World: 

Sir: — I  notice  in  your  issue  of  Jan.  26,  in  giving  an  account  of 
the  "Elihu  Thomson  prize"  in  France  that  you  have  accorded  me 
more  credit  than  is  justly  my  due.  The  second  sum  of  5,000  francs 
awarded  to  Dr.  Oliver  Lodge  for  his  paper  was  the  result  of  a  sub- 
scription started  by  Mr.  Ernst  Thurnauer  in  Paris,  and  t"  which 
fund  others  contributed  as  well  as  myself.  In  fact,  the  credit  of 
having  secured  the  duplication  of  the  original  prize  is,  I  believe, 
due  to  Mr.  Thurnauer,  who,  before  \  knew  anything  of  the  matter, 
had  gone  to  work  upon  it,  with  the  result  which  has  been  an. 
nounced. 

I  wish  publicly  to  thank  not  only  Mr.  Thurnauer,  but  also  the 
gentlemen  who  took  such  a  warm  interest  in  the  contest  and 
awarded  the  prizes,  as  well  as  the  other  subscribers  to  the  second 
fund.  I  appreciate  your  kindly  remarks  in  your  editorial  dealing 
with  this  subject.  Elihu  Thomson. 

Lynn,  Mass. 


AVi/ir.— The  object  of  this  deparlnient  is  to  give  a  ciiResI  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  periodi- 
cals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will 
admit,  .\bstracts  made  by  the  authors,  editors  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  oflSce  of  The  Electrical  Wori-I).  922  Chest- 
nut street.  Thev  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  .«hould  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English.  French  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals, 
or  of  such  electrical  journals'as  are  not  regularly  abstracted,  will  send  the  com- 
piler a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 

AWf.-Owing  to  the  l.irge  amount  of  matter  this  wei-k  some  of  the  abstracts 
had  to  be  held  over  until  next  week. 

DYNAMOS.  MOTORS  AND  TRANSFORMERS. 

Dynamos  If^ithout  Commulnlors. — "L'Eclairage  Elec,"  Jan.  5, 
contains  a  short  paper  by  Mr.  Malagoli  on  the  rotatinpr  alternating  6eld 
and  its  utilization.  He  discusses  alternating  levolving  vectois  and  states 
that  ''an  alternating  revolving  vector  can  be  considered  as  the  resultant 
of  two  constant  and  equal  vectors  one  revolving  to  the  right  and  the  othci 
to  the  left  and  excited  besides  from  another  movement  of  rotation  in 
common  to  the  right  or  to  the  left  according  to  the  direction  of  rotation 
of  the  levolving  alternating  vector.  One  of  the  vectors  being  thus  ex- 
cited from  two  velocities  equal  and  contrary  will  remain  fixed  whilst 
the  other  turns  with  a  velocity  double  that  of  the  alternating  revolving 
vector  and  in  the  same  direction  as  this  one:"  a  diagram  is  given  to 
illustrate  this.  Appyling  it  to  a  Gramme  ring  winding  with  permanent 
connections  at  the  end  of  the  diameter  and  supposing  that  an  alternating 
field  revolves  around  this  ring  such  that  the  zero  lines  coincide  with  this 
diameter,  he  shows  that  the  windings  will  be  the  seat  of  a  constant  E. 
M.  F.  of  the  same  intensity  during  the  whole  period;  "from  that  which 
precedes  it  easily  follows  that  one  could  construct  a  continuous  cut  rent 
dynamo  having  two  equal  magnetic  fields,  the  one  fixed  and  the  other 
Te\olving,  with  separate  or  with  self-excitation,  without  the  use  of  a 
Pacinotti  commutatoi  but  simply  with  two  sliding  contacts  between 
which  passes  the  exciting  current  of  a  revolving  field."  He  states  that 
it  is  furthermore  possible  to  apply  these  results  to  the  construction  uf  a 
transformei  excited  by  an  alternating  cuirent  which  would  furnish  a 
continuous  current  without  any    revolving  part. 

Dynamo  Wilhout  Iron. — Mr.  Coerper.  in  a  communication  to  the 
"Elek.  Zeit. ,"  Jan-  3,  states  that  a  number  of  years  ago  his  company 
buili  an  8-hp.  dynamo  somewhat  like  that  suggested  by  Mr.  Pietzker  (see 
Dig  St,  Jan.  12),  but  found  that  there  are  no  advantages  gained. 

Design  of  Large  Allernalors. — In  a  brief  communication  to  the  Lond. 
"Klec.  Rev.,"  Jan.  18,  Mr.  Kennedy  in  reply  to  Mr.  Armstrong,  of 
Schenectady,  states  that  the  London  Electrical  Supply  Company,  after 
many  years  of  experience  with  coreless  disc  alternators,  have  just  ordered 
another  one  of  1,000  kw,  thus  confirming  his  contention  that  coreless 
disc  dynamos  are  perfectly  successful  "and  much  .superior  to  the  horrible 
designs  embodying  gigantic  rickety  masses  of  laminated  iron  stampings. 
5    »  ^ye  juay  look  forward  to  an  American  inventor  in  a  few  years 

discovering  the  coreless  disc  armaiure,  and  extolling  its  virtues,  in  the 
same  way  they  discovered  the  constant  current  dynamos  years  after  they 
were  abandoned  here." 

Synchronous  Motors. — .\  mathematical  paper  of  some  length  by  Mr. 
Sleinmetz  is  published  in  the  "Elek.  Zeit.,"  Jan.  10-17.  Tt  does  not 
admit  of  being  abstiacted ;  in  the  conclusion  he  gives  a  numerical  ex- 
ample. 

Theory  and  Calculation  oj  Xon-synchronous  .'ifolors.—A  mathematical 
article  by  Mr.  Legrand  is  begun  in  "L'Eclaiiage  Elec,"  Jan.  5. 

Starling  .Motors. — In  the  "Elek.  Zeit.."  Jan.  10,  Mr.  Menges  dis- 
cusses the  subject,  with  special  reference  to  the  recent  article  of  Mr. 
Egger  (see  Digest,  Tan.  12),  giving,  however,  nothing  new, 


The  "Western  IJIectrician,"  Jan.  25,  was  not  received. 

First  Polyphase  Motor. — The  article  by  Prof.  Thompson  abstracted  in 
the  Digest,  Feb.  2,  is  reprinted  with  the  illustration  in  the  "Elec. 
Rev.,"  Jan.  30. 

Dynamo  Design. — In  Mr.  Harrison's  serial  in  the  "Elec.  Age,"  Jan. 
26,  he  discusses  the  choice  of  the  metals  for  the  field  magnets. 

Dynamo. — The  one  with  liinged  pole  pieces  described  ill  the  Digest, 
Feb.  2,  is  illustr.Ued  in  the  "Elec.  Kev.,"  Jan.   30. 


LIGHTS  AND  LIGHTING 

The  Elect ric  .Trc.— The  Lond.,  "Elec,"  Jan.  1«,  begins  the  publica- 
tion of  a  paper  by  Mrs.  Ayrtou  in  which  she  will  give  a  very  short 
abstract  of  the  most  important  points  and  deductions  of  the  paper  by 
Prof.  Ayrton  which  he  read  at  the  Chicago  Congress  in  1S93,  the  only 
copy  of  which  was  unfortunately  destioyed  by  fire;  it  will  be  followed 
by  some  later  experiments  and  investigations  which  she  is  conducting 
in  the  form  of  a  continuation.  The  paper  does  not  admit  of  being 
abstracted,  as  some  of  the  most  valuable  information  is  contained  in  the 
form  of  numerous  diagrams  and  curves,  but  the  following  will  give  an 
idea  of  the  treatment  of  the  subject.  The  experiments  to  which  Prof. 
-Ayrton  directed  his  special  attention  are  briefly:  "1,  Obtaining  curves 
connecting  the  steady  final  values  of  the  potential  differences  between 
the  carbons  with  the  curient  for  different  currents,  lengths  of  arc  and 
sizes  of  carbons,  cored  and  uncored.  2.  Obtaining  the  time  variations  of 
the  potential  dinerence  between  the  carbons  with  various  constant  cur- 
rents, various  constant  lengths  of  arc,  and  with  the  ends  of  the  carbons 
variously  shaped.  3.  Obtaining  the  time  variation  of  the  potential 
difference  between  the  carbons  when  the  current  was  suddenly  changed, 
and  the  length  of  the  arc  was  kept  constant.  4.  The  distribution  of  po- 
tential throughout  the  arc.  5.  The  influence  of  varying  the  current  and 
the  length  of  the  arc  on  the  depth  and  width  of  the  crater.  6.  The 
candle-power  and  efficiency  of  the  arc,  with  various  currents,  potential 
differences  and  lengths  of  aic  "  The  lamp  used  was  hand  regulated,  an 
illustiation  of  which  is  given;  the  differences  of  potentials  between  Ihe 
carbons  was  measured  by  making  contacts  by  means  of  two  thin  carbon 
rods  pressing  by  means  of  springs  against  the  large  carbons  near  the  arc. 
Bv  the  length  of  the  arc  is  meant  the  vertical  distance  between  the  point 
of  the  negative  carbon  and  the  horizontal  plane  drawn  through  the  edge 
of  the  crater  of  the  positive,  as  meaiuied  on  an  image  10  times  full  size, 
formed  on  a  screen.  The  optical  arrangements  are  shown  by  diagrams; 
a  set  of  curves  are  given  for  the  voltage  and  the  cuirent  in  aics  of 
various  lengths  with  various  sizes  of  carbons ;  the  voltages  were  not 
measured  until  aftei  the  current  had  been  flowing  for  a  considerable 
time,  the  length  ot  the  arc  being  kept  constant  during  Ihe  whole  of  this 
time  giving  the  carbons  an  opportunity  to  acquire  their  noimal  shape; 
the  time  required  vaiied  from  about  10  minutes  to  over  an  hour.  The 
voltage  generally  falls  with  increase  of  current  for  a  constant  length  of 
are;  when  the  positive  carbon  is  cored  this  is  true  only  foi  long  arcs 
but  for  short  silent  arcs  the  voltage  lises  with  increase  of  current; 
between  these  two  ranges  there  is  a  region  in  which  the  voltage  is  piacti- 
cally  independent  of  the  curient;  this  particular  length  is  a  little  less 
than  2  mm;  when  both  v.arbons  are  cored  it  diminishes  to  ^i  mm;  when 
both  carbons  are  solid  there  is  no  length  of  silent  arc  for  which  the  volt- 
age is  independent  of  the  cuirent;  for  very  small  currents  whether  one, 
lioth,  or  neither  of  the  carbons  are  cored  the  voltage  falls  rapidly  with 
increase  of  current.  If  the  voltage  is  kept  constant  and  the  arc  length- 
ened and  maintained  at  this  length  the  cutrent  is  larger  and  not  smaller 
than  it  was  for  the  shorter  length.  For  a  constant  voltage  the  apparent 
resistance  of  the  silent  arc  when  in  the  normal  condition  diminishes 
rapidly  as  the  arc  is  lengthened;  this  will  be  referred  to  again  in  de- 
.scribing  her  own  experiments.  For  very  short  silent  arcs  a  given 
voltage  will  send  two  distinct  currents  thiough  the  arc.  for  instance, 
with  41  volts  it  will  be  either  3  oi  21  amperes  thiougb  a  1  mm  arc, 
which  indicates  a  quadratic  equation.  In  the  hissing  or  unstable  state 
no  current  between  the  highest  for  the  silent  aic  and  the  lowest  foi  the 
hissing  arc  can  be  sent  through  the  arc  at  all,  however  cautiously  and 
slowly  the  resistance  in  circuit  may  be  varied.  The  voltage  for  hissing 
arcs  increases  with  the  length  of  the  arc  but  appeals  to  be  faiily  con- 
stant for  a  given  length,  that  is,  the  apparent  resistance  varies  inversely 
as  the  current  for  a  given  length.  There  are  two  kinds  of  hissing,  a 
sound  like  a  kettle  just  about  to  boil  which  belongs  to  a  long  arc  with  a 
small  current  but  which  is  not  accompanied  by  a  drop  in  the  voltage; 
the  othei  is  a  sharp  hissing  of  an  arc  of  any  length  when  the  cunent  is 
loo  gieat  for  a  silent  arc  to  be  maintained;  this  is  the  hissing  usually 
referied  to;  there  is  a  thiid  and  several  other  sounds  which  are  difficult 
to  classify.  The  idea  that  a  hissing  arc  is  necessarily  a  short  one  is 
dispelled  by  the  curves;  hissing  may  occur  with  any  length  of  arc  if 
the  current  is  increased  beyond  what  the  silent  arc  can  bear. 

--)»•(  ia/H/>.— .A  lecture  by  Prof.  S.  P.  Thompson  is  abstracted  in  the 
Lond.  "Elec.  Rev.,"  Jan.  18.  Numerous  experiments  with  the  arc 
were  shown;  among  other  things  he  dates  its  discovery  back  to  1801 
instead  of  ISO');  the  difference  between  it  and  the  discbarge  from  an 
induction  coil  is  that  in  the  former  the  light  comes  chiefly  from  the 
solid  matter  of  the  electrodes  and  therefore  depends  greatly  on  what 
matter  is  used,  while  in  the  latter  it  comes  mainly  from  gaseous  volatile 
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particles  and  not  from  the  solid  matter  of  the  electrodes;  in  a  biasing 
arc  there  is  a  large  transport  of  matter  but  in  the  silent  one.it  is  small ; 
the  matter  is  transported  in  only  one  direction,  from  the  pof  itive  to  the 
negative  carbon. 

Projectors.— In  the  long  serial  in  "L'Eclairage  Klec,"  )an.  5  fsee 
T)igest,  Jan.  12),  the  authors  discuss  the  influence  of  the  dimensions 
of  the  reSector,  its  focal  distance  and  the  intensity  of  the  current,  on  the 
lighting  power  of  the  reflector. 

High  foliage  Lamps.— In  a  communication  by  Mr.  Baynes  in  the 
Lond.  "Elec.  Rev.,"  Jan.  18,  he  states  that  two  years  ago  he  recom- 
icended  ihe  use  of  230-volt  lamps  at  the  Bradford  station;  exhaustive 
tests  showed  that  lamps  of  two  firms  ran  3.U00  hours  without  a  single 
breakage,  and  lequired  an  average  of  3.2  watts  per  cp ;  it  was  not 
possible,  however,  to  have  any  subsequent  ordeis  for  lamps  filled,  for 
which  reason  the  system  could  not  be  adopted.  In  such  a  system  there 
is  a  difficulty  in  dealing  with  the  arc  lamps,  as  no  small  customei  would 
agree  to  burn  4  or  5  arcs  in  series,  and  it  would  therefore  appeal 
advantageous  to  use  a  special  ciicuit  for  arc  lamps  in  series,  metered  by  a 
time  switch  ;  cheap  lamps  burning  two  small  arcs  in  one  group  might 
also  be  used. 

Incandescent  Lamp  Patent.— "ihe  Lond.  "Elec,"  Jan.  18,  gives  an 
abstract  of  the  Lane-Fox  patent. 

JVelsbac/i  Light.— The  leading  editorial  in  the  Lond.  "Elec.  Rev.," 
Jan.  18,  discusses  and  criticises  veiy  unfavorably  the  report  of  the 
Lancet  Commission,  which  it  claims  is  unsatisfactory  and  disappointing 
in  many  respects  and  fails  to  give  any  support  to  the  expressed  admir- 
ation;  the  laudatory  terms  aie  somewhat  incomprehensible  in  the  face 
of  the  figures  given.  The  editorial  states  that  from  figuies  it  appears 
that  the  Welsbach  burner  gave  the  greatest  increase  of  heat  per  cubic 
foot  of  gas  burned,  the  ratio  being  as  3  to  2;  the  common  burner  also 
gtves  less  carbon  dioxide  than  the  Welsbach ;  "the  candle-power  esti- 
mates and  the  deductions  made  from  them  are  hardly  worth  considera- 
tion;" attention  is  called  to  the  difference  between  high  luminosity  and 
high  diffusive  power,  the  latter  being  what  is  wanted  and  the  former 
being  of  no  value;  the  claims  that  the  quantity  of  light  is  greater  and 
the  gas  bill  less  cannot  both  be  substantiated,  for  if  one  obtains  the 
great  increase  in  light,  which  is  usually  the  reason  for  its  introduction, 
the  gas  bill  will  remain  the  same;  as  the  50-cp  is  the  smallest 
ptacticable  lamp,  there  will  be  an  increaie  of  light  instead  of  a  reduc- 
tion of  gas;  in  a  fog  the  Welsbach  lights  become  invisible  long  befoie 
the  common  gas  light  is  obscured,  thus  pioving  their  low  diffusing 
power;  it  believes  that  a  "complete,  thorough  and  unbiased  test  would 
reveal  very  different  facts  and  figures  from  those  given  by  the  rough, 
brief  and  unsound  investigation  made  by  the  Lancet  Commissioners." 

In  the  same  journal  the  Welsbach  light  is  defended  by  Mr.  Welch, 
whose  statements  are  criticised  in  the  above  mentioned  editorial. 

Continuous  Current  from  an  Alternating  Arc— Mr.  Peirce  in  the 
"Elec.  Eng.,"  Jan.  23,  offers  an  explanation  for  the  phenomenon 
described  in  the  Digest,  Jan.  19.  The  path  of  a  current  crossing  a 
magnetic  field  at  an  angle  will  be  displaced  lateially;  if  either  be  re- 
versed the  displacement  will  be  reversed;  this  accounts  tor  Ihe  appear- 
ance of  the  Same  in  both  directions.  He  thinks  the  unidirectional 
current  is  due  to  the  position  oi  the  electrodes  in  the  extension  of  the 
arc;  he  believes  that  if  they  are  very  small  and  placed  at  the  centre  of 
the  arc  no  current  would  flow  through  the  galvanometer  if  they  are  in 
a  plane  at  right  angle  to  the  carbons. 

Lantern  Projection. — A  brief  abstract  of  a  recent  lecture  by  Mr. 
Hopkins  is  given  with  illustrations  of  the  lanterns  in  the  "Elec.  Eng.," 
Jan.  30;  he  showed  various  applications,  among  others  the  project- 
ing microscope  magnifying  2,000  to  3,000  diameters  with  very  good 
lighting. 

Electric  Lighting  in  England.— The  "Elec.  Eng.,"  Jan.  30,  reprints 
some  of  the  statistics  and  the  map  mentioned  in  the  Digest,  Jan.  26. 

Welsbach  Burner. — A  paper  by  Mr.  Goetz  read  at  the  meeting  of  the 
North  Western  Electrical  Association  on  the  "Incandescent  Lamp  vs. 
Welsbach  Burner"  is  reprinted  in  the  "Elec.  Kev.,"  Jan.  30,  and 
"West  El.,"  Feb.  2. 

Atlanta  Exposition. — Some  other  lighting  effects  are  briefly  described 
in  the  "Elec.  Rev.,"  Jan.  30. 

POWER  AND  HEAT. 

Elastic  Couplings  for  Gas  Engines. — In  a  long  communication  by  Mr. 
Bablou  in  "L'lnd.  Elec,"  Jan.  10,  he  discusses  the  subject  from  a 
purely  practical  point  of  view  and  argues  that  if  the  coupling  is  suffi- 
ciently elastic  the  irregularities  in  the  speed  of  the  gas  engine  may 
always  be  greatly  reduced;  he  cites  the  case  in  which  this  was  done  suc- 
cessfully and  believes  the  result  would  have  been  even  better  if  the 
spring  coupling  had  been  still  more  elastic,  that  is  longei ;  the  ideal 
coupling  is  one  in  which  the  tension  does  not  vary  with  the  length  or 
extension  ;  he  believes  the  iriegularities  may  certainly  be  reduced  to 
1-10;  with  a  coupling  which  is  too  short  the  irregularities  may  be  in- 
creased as  was  found  by  Mr.  Picou  (see  Digest.  Sept.  8,  see  also  Oct.  20, 
Dec.  22  and  Feb.  21,  but  it  is  theoretically  and  piactically  possible  to 
give  the  coupling  sufficient  length  that  the  irregularities  may  be  re- 
duced to  a  small  fraction. 

Designing  Transmission  Plants.— X  paper  by  Mr.  Mountain  on  the 
design  and  efficiency  of  plants  for  the  transmission  of  power  by  elec- 
tricitjr  is  published  with    illustrations  in    the  Lond.  "Elec.  Eng.,"  Jan. 


18;  it  is  elementary  in  character  and  appears  to  be  chiefly  for    non-elec- 
trical engineers. 

Driving  Tools. —See  also  Crompton's  piesidential  address. 

/ioci  Drill!.— In  his  long  serial  on  mechanical  applications  Mr.  Rich- 
ard in  "L'Eclairage  Elec,"  Jan.  5,  gives  well  illustrated  descriptions 
of  the  Siemens  &  Halske  and  the  Thomson  &  Houston  drills  besides 
other  mechanical  applications. 

Agricultural  Applications. —Some  estimates  showing  the  advantages 
of  electric  power  over  animal  power  are  given  in  the  "Elek.  Zeit.," 
Jan.  10. 

Electric  Furnace. ~-"l.'V.\ec.."  Jan.  19,  abstiacted  from  the  "Chem. 
News"  a  description  by  Mr.  Warren  of  a  simple  electrical  furnace  fori 
demonstration  purposes  for  reducing  refraclory  earths,  which  is  used  in  . 
many  large  institutions  in  England;  the  desciiption  is  somewhat  meagre 
but  it  appears  to  consist  of  an  arc  in  which  the  materials  are  either 
placed  directly  or  by  means  of  a  tube  of  graphite  heated  by  it.  The 
materials  are  pulveiized  and  reduced  to  a  par-te  with  a  solution  of 
pyroxyline.  then  moulded  into  a  small  rod  which  is  introduced  into 
the  arc. 

Electric  Heating  of  a  Theatre.— According  totbe  Lond.  "Elec.  Eng.,^' 
Tan.  18.  the  Vaudeville  Theatre  in  London  was  recently  heated  electric- 
ally and  an  older  has  now  been  given  for  the  permanent  warming  of  the 
theatre  in  this  way ;  the  cost  is  not  expected  to  exceed  that  of  other 
systems. 

Electric  Healing  and  Cooling. — See  Crompton's  presidential  address. 

Electric  Furnace  for  Heating  Iron  Strip. — The  "Elec.  Eng.,"  Jan.  30, 
gives  a  brief  illustrated  description  of  the  Siemens  process  (described 
in  the  Digest,  March  11,  1893)  as  used  in  an  installation  in 
Montreal  for  making  horseshoe  nails.  The  furnace  consists  of  a  carbon 
tube  24  inches  long  with  a  bore  of  1  inch  and  walls  'A  in.  thick,  the  out- 
side being  encloted  in  sand  ;  a  current  of  500  amperes  at  12. S  to  15  volts 
brings  it  to  a  white  heat;  it  is  intended  for  continuous  feed  and  will 
heat  5  feet  of  strip  per  minute  ;  a  1,040-volt  alternating  current  is  used 
and  transformed  down  to  the  proper  amount. 

Travelling  Shears. — The  "West.  El.,"  Feb.  2,  publishes  an  illustra- 
tion with  a  brief  description  of  the  shears  described  in  the  Digest, 
Oct.  6. 

TRACTION. 

Accumulator  Traction. — The  "Elek.  Zeit.,"  Jan.  19,  contains  a  paper 
by  Mr.  Feldman  describing  the  Waddell-Entz  copper-zinc  accumulators 
which  are  used  on  the  line  which  has  just  been  started  in  Hagen,  Ger- 
many; the  first  test  was  very  successful;  the  line  has  numerous  cuives 
and  grades;  it  is  1.9 miles  long;  the  sharpest  curve  has  a  radius  of  about 
50  feet;  the  steepest  grade  is  4  per  cent.,  the  gauge  is  3.28  feet ;  there  are 
five  cars  for  carrying  26  passengers  each  having  one  motor  of  a  maxi- 
mum of  15  hp;  it  contains  88  accumulators  under  the  seats,  each  having 
7  negative  and  6  positive  plates,  is  12.6  inches  high  and  8x4;  the  weight 
of  the  empty  cell  is  15.4  lbs.  and  of  the  field  cell  30.8  lbs. ;  the  negative 
plates  are  made  of  a  new  work  of  fine  iron  wire  on  which  the  zinc  is 
deposited;  the  insulators  are  glass  tubes;  the  plates  are  placed  in  sheet 
steel  receptacles;  the  positive  plates  are  made  of  copper  wire  gauze  sur- 
rounded by  finely  divided  copper  and  enclosed  in  cotton  bags;  they  differ 
from  the  oldei  form  of  Comellin  and  Desmazures  in  that  the  dropping 
of  the  voltage  with  strong  currents  is  not  so  great;  the  E-  M.  F.  is  0.85 
to  0,88  volt,  their  normal  capacity  250  and  their  maximum  300^ampere- 
hours,  the  efficiency  being  claimed  to  be  independent  of  the  rate  of 
discharge  (the  ampeie-houi  and  not  thewatt-houi  efficiency  is  doubtless 
meant);  3  cells  in  series  were  short  circuited  and  gave  400  anipeies  dur- 
ing 40  minutes,  the  voltage  being  still  0.5  and  the  E.  M.  F.  immediately 
after  opening  the  circuit  0  85;  one  charge  is  intended  to  run  about  20 
miles;  the  weight  is  about  1.4  tons,  the  total  weight  of  the  loaded  car 
being  70  tons.  The  field  of  the  motor  is  excited  by  a  separate  set  of  12 
accumulatois  which  also  run  the  lights,  the  remaining  76  are  either  con- 
nected in  4  parallel  groups  or  in  2x2  or  all  iu  series,  there  being  8  points 
on  the  controller,  for  the  last  of  which  resistances  are  inserted  in  the 
field  while  at  the  first  one  the  motors  ac£  as  a  brake  charging  the  accu- 
mulatois; a  car  was  stopped  within  one-half  to  one  times  its  length  by 
means  of  this  brake  (the  previous  speed,  however,  is  not  given) ;  on  a 
down  glade  the  charging  current  is  200  to  300  amperes,  but  whether  this 
can  be  used  is  a  question,  as  the  cells  must  be  heated  during  charge. 
The  charging  installation  is  only  briefly  described ;  the  cells  are  in 
groups  of  44  and  are  placed  on  steam  heat  radiators  while  charging;  the 
charge  begins  with  0.9  volt  and  ceases  at  1  volt,  during  which  the  cells 
must  be  heated  to  about  122  degrees  ]•'.  It  is  claimed  that  foi  equal  out- 
put the  weight  of  these  as  compared  with  lead  accumulators  is  as  0.55  to 
1  and  that  the  life  of  the  plates  is  not  effected  by  the  rate  of  discharge. 
Some  further  information  about  this  type  of  accumulator  will  be  found 
under  Accumulators. 

H'carin,^  Away  of  the  Trolley  Wire. — Accordingto  the  "Elek.  Zeit.," 
Jan.  10,  Mr.  V.  Hefner-Altneck  claims  that  it  is  not  due  to  electrolysis 
but  to  the  sparks  caused  by  poor  contacts,  the  sparks  carrying  particles 
from  the  wire  to  the  wheel. 

Working  of  Electric  Railways  ill  France.— K  translation  of  the  short 
article  mentioned  iu  the  Digest,  Jan.  5,  is  published  in  the  Lond. 
"Elec,"  Jan.   18. 

Electric  Traction  System. — "1,'Ind.  Elec,"  Jan  10,  extracts  from  a 
large  work  published  by  the  Geneial  Electric  Company,  of  Berlin,  de- 
scribing their  traction  system;  8  large  illustiations  are  reproduced. 
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Electrolysis  of  Pipes.— "Vbe  "St.  Ry.  Gar.,"  Jan.  26,  leprints  the  leport 
of  Piof.  Barrtftt  (but  without  the  accompanyini;  map)  on  bis  investiga- 
tion of  the  electiolysis  of  pipes  by  escaping  railway  currents  in  Hiopk- 
lyn.  Much  of  it  is  chiefly  of  local  interest.  Extensive  measurements 
were  made  at  660  street  hydrants  coverinpr  100  miles  of  streets,  in  which 
the  difference  of  potential  between  the  hydrants  and  the  rail  was  meas- 
uied  as  was  also  between  the  hydiant  and  at  least  three  earth  points  and 
between  these  same  earth  points  and  the  rail,  also  in  some  cases 
between  hydrants  and  gas  pipes  and  the  elevated  road  structure;  he 
states  facts  which  are  now  well  understood  and  discusses  at  som*"  length 
the  distribution  of  the  earth  currents  as  found  from  his  measurements; 
the  dangerous  currents  are  generally  near  the  power  station  but  there 
are  also  such  points  in  districts  not  in  the  vicinity  of  the  power  station. 
The  lemedies  which  he  suggests  are  to  keep  the  currents  from  the  pipes 
in  all  those  regions  where  they  tend  to  flow  from  the  rails  to  the  pipes 
(the  trolley  wiie  being  positive),  by  providing  a  more  liberal  system  of 
return  conductors,  to  a  limit  fixed  only  by  considerations  of  reasonable 
co.st;  "after  everything  that  is  reasonable  has  been  done  in  this  direc- 
tion thcie  will  still  be  a  large  overflow  of  current  from  the  rails;"  the 
points  where  the  unavoidable  residue  leaves  the  pipes  should  be  care- 
fully located  and  at  those  points  special  return  wires  should  be  con- 
nected to  them  ;  this  should  not  be  done  until  an  adequate  system  of 
outlying  returns  has  been  provided  for;  he  thinks  that  the  pipes  would 
then  be  virtually  safe;  danger  spots  will  remain  to  be  hunted  out  and 
remedies  applied  to  each  specific  instance,  consisting  cTiiefly  in  electric- 
ally connecting  different  lines  of  pipes  at  suitable  points  and  also  with 
the  rails.  He  describes  in  detail  a  clamp  for  making  connections  with 
pipes,  consisting  of  a  collar,  clamping  the  pipe  through  a  lead  gasket. 
In  conclusion  he  states  that  at  present  it  is  indisputable  that  the  earth 
currents  are  causing  extensive  coiiosion  in  Brooklyn  at  an  indeterminate 
but  serious  rate  and  that  there  are  practical  means  at  command  which 
are  being  neglected  and  which  if  properly  applied  would  largely  abate 
if  not  altogether  ariest  the  destruction. 

Storage  Rail'oay  and  Lighting  Plant. — A  short  paper  by  Mr.  Condict 
read  before  the  North  Western  Electrical  Association  is  reprinted  in  the 
"St.  Ry.  Gaz. ,"  Jan.  26.  He  describes  a  small  plant  at  Merrill,  Wis. 
in  which  the  combined  railway  and  lighting  station  was  running  very 
unsatisfactorily  until  after  the  introduction  of  a  storage  battery  plant 
consisting  of  240  chloride  accumulators  with  a  capacity  of  500  ampere- 
hours  at  a  50  ampere  rate ;  the  batteries  are  divided  into  4  series  of  sixty 
cells  which  can  be  connected  either  all  in  series  for  the  railway,  or  2  in 
paiallel  for  the  two  sides  of  the  three-wire  lighting  system  ;  it  is  charged 
by  means  of  an  independent  feeder;  it  does  away  entirely  with  a  sup- 
plemental steam  plant,  by  the  addition  of  another  turbine. 

yew  York  Rapid  Transit  System.. — The"Elec.  Age, "Jan.  26,  describes 
briefly, with  an  illustration,  the  Leschziner  plans,  one  of  which  is  to  con- 
struct a  three-deck  elevated  road  through  the  middle  of  the  blocks  and 
another  a  depressed  road  running  under  private  property  in  the  middle 
of  the  blocks;  he  thinks  that  the  cost  of  the  road  would  not  be  half 
that  estimated  for  the  proposed  roads. 

yew  York  Rapid  Transit  System. — In  the  "Eng.  News,"  Jan.  31,  Mr. 
Reno  gives  a  more  detailed  description  of  his  plan  including  several 
good  illustiations. 

Tasmania. — An  illustrated  description  of  the  Siemens  line  at  Hobart  is 
published  in  the  "Elec.  Eng.,"  Jan.  30. 

Series  Traction  System. — The  article  by  Mr.  Perry  mentioned  in  the 
Digest,  Jan.  26,  is  reprinted  in  full  in  the  "Elec.  Rev.,"  Jan.  23. 

Switch  Locomotive.— Th^  "West.  E!.,"  Feb.  2,  extracts  from  the  Lond. 
"Railway  World"  a  description  of  a  switch  locomotive  of  3  tons  weight. 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 

Central  Stations  in  Germany. — In  a  review  of  the  past  year,  the  "Elek. 
Zeit.,"  Jan.  3,  states  among  other  things  that  the  introduction  of  the 
accumulators  in  cential  stations  in  Germany  has  developed  very  much 
in  the  past  year,  the  application  of  alternating  currents  in  municipal 
lighting  has  also  developed  and  the  four  following  fundamental  princi- 
ples have  found  almost  universal  application  in  the  German  central  sta- 
tions: moderately  low  fiequency,  large  units,  slow  speed,  and  direct 
coupling.  It  is  interesting  to  note  that  the  three-phase  cuirent  is  likely 
to  leplace  the  alternating  current  in  the  newer  stations,  among  the  rea- 
sons being  the  better  utilization  of  the  material  in  the  generators,  motors 
and  circuits,  and  as  it  is  now  possible  to  regulate  such  systems  as  easily 
as  the  alternating  current  systems,  there  is  no  longer  anything  standing 
in  the  way  of  its  adoption.  The  application  of  current  for  motor  pur- 
poses has  made  great  progress  during  the  past  year;  progiess  in  elec- 
trical railways  has  been  very  promising. 

Development  of  Municipal  Stations. — The  "Elek.  Zeit.,"  Jan.  10,  con- 
tains a  paper  by  Mr.  Meyer,  a  brief  abstract  of  which  is  given  in  the 
Lond. "Elec. Eng,"  Jan.  18,  in  which  he  gives  tables  showing  the  lamps 
connected,  the  capital,  income,  expenses  and  profit  of  a  number  of 
large  stations  in  Germany;  the  excess  of  income  over  expenses,  in  per 
cent,  of  capital  invested,  varies  from  a  little  over  7  in  most  of  them  to  15 
and  even  IS.  An  indirect  proof  that  such  stations  pay  is  shown  by  the 
willingness  of  parties  to  run  them  at  their  own  expense. 

Chemnitz. — The  "Elek.  Zeit.,"  Jan.  3,  publishes  a  long  and  well  illus- 
trated description  by  Mr.  Weinhold  of  this  station,  in  which  the  three- 
phase  system  is  used ;  the  machines  aie  coupled  in  parallel  without  any 
difficulty;  the  apparatus  is   that  of   tbe  firm  of   Siemens  &  Halske;  be 


gives  the  curves  of   the  curient;  the  energy  is  sold  for  18c.  per  kw-hour 
for  lighting  and  4.5c.  for  power  purposes. 

Cologne.— DetaHed  data  regarding  the  operation  of  this  station  are  pub- 
lished in  the  "Elek.  Zeit.,"  Jan.  10. 

London  Central  Stations. — The  Lond.  "Elec,"  Jan.  18,  publishes  its 
annual  supplement  in  the  form  of  a  map  of  London  giving  in  different 
colors  the  mains  of  the  various  companies  up  to  the  beginning  of  this 
year. 

Cost  of  Working  at  the  Portsmouth  Station— The  Lond.  "Elec.  Rev.." 
Jan.  18,  gives  the  results  of  some  examinations  regaiding  the  cost  of 
working  which  it  considers  are  phenomenally  good;  no  meters  exist  at 
the  works  and  the  cuiernt  is  therefore  partially  estimated;  it  believes 
that  the  results  are  without  a  parallel  in  coiporation  lighting;  it  claims 
that  the  cost  of  generating  and  distributing  is  the  most  startling  feature 
and  is  as  good  as  anything  that  has  been  done  in  any  alternating  current 
station  ;  in  the  first  half  of  the  year  of  its  existence  it  produced  and  dis- 
tributed a  kwhour  for  4.6c. 

Lighting  of  Trains. — A  brief   desciiption  of   the  system  used  in  Den- 
mark (described  in  the  Digest,  Sept.  1)  is  given  in  "L'Elec,"  Jan.  19. 
,  Load  Factor, — See  Ciompton's  presidential  address. 

Chicago.— the  "Elec.  Eng.,"  Jan.  23,  contains  a  long  and  profusely 
illustrated  description  of  the  installation  of  the  Chicago  Edison  Com- 
pany by  Mr.  Martin,  including  a  large  double-page  plan  of  the  Harrisoa 
street  station. 

Electrical  Equipment  of  the  "  Priscilla." — The  "Elec.  Rev.,"  Jan.  30, 
gives  an  illustrated  description  of  the  installation  on  this  Fall  River 
Line  steamer. 

Yarmouth.— The  "Elec.  Eng.,"  Jan.  30,  leprints  the  description  of  the 
station  mentioned  in  the  Digest,  Feb.  2. 

South  A'orwalk.—'Vhe  "Elec.  Eng.,"  Jan.  30,  published  a  short  de- 
scription of  this  municipal  lighting  plant,  including  a  table  of  results 
giving  the  consumption  of  coal,  oil,  etc.,  for  the  past  year. 

WIRES,  WIRING  AND  CONDUITS. 

Explosions  in  Conduits. — Mr.  Gilbert,  in  the  Lond.  "Elec.  Rev.,"  Jan. 
18,  gives  his  views  regarding  conduits;  he  condemns  bare  conductors; 
no  matter  how  well  made  conduits  will  admit  gas  and  water  but  they 
should  be  constructed  as  perfectly  water  tight  as  possible ;  it  is  essential 
to  have  side  chambers  to  admit  gas  and  water  and  that  compressed  air 
be  sent  through  the  entire  system  into  the  manholes  once  a  day;  every 
manhole  should  be  ventilated  at  the  curbstone ;  the  conduits  should  be 
made  with  a  cover  and  the  cables  laid  into  theui ;  he  gives  an  illustra- 
tion of  a  proposed  system  in  which  the  positive  and  negative  mains  are 
in  independent  chambers.  The  English  journals,  Jan.  18,  speak  of  a  gas 
leak  detector  in  which  the  hydrogen  flame  is  used. 

Explosion  in  Conduits. — Mr.  Higgins  in  the  Lond.  "Elec. ,"  Jan.  18, 
suggests  that  hydrogen  gas  is  generated  in  great  quantities  in  the  soil 
due  to  the  oxidation  in  iron  pipes,  which  if  not  protected  oxidize  very 
lapidly,  and  being  inodorous  the  gas  cannot  be  detected  by  its  smell. 

Explosion  in  St.  Pancras. — A  report  of  the  Board  of  Trade  inquiry  is 
published  in  the  Lond.  "Klec.  Rev.,"  Jan.  18. 

Underground  Mains. — The  Lond.  "Elec."  and  "Elec.  Eng.,"  Jan. 
18,  give  an  illustrated  description  of  the  Spenc-Doulton  system,  which 
is  claimed  to  be  the  first  attempt  to  successfully  combine  the  advantages 
of  the  drawing-in  system  with  those  of  bare  copper  strips;  it  consists  of 
tubes  of  vitrified  stoneware  suppoited  on  insulating  bridges  of  the 
same  material,  in  a  trough  of  earthenware,  concrete  or  iron  ;  the  joints 
of  the  tubes  are  bored  and  turned  and  require  no  cement;  there  is  prac- 
tically no  depreciation,  as  the  materials  are  all  imperishable;  the  first 
cost  is  not  as  low  as  that  of  bare  strips  on  insulators,  but  it  is  small  in 
comparison  with  the  advantages. 

Carrying  Capacity  of  Conductors. — An  article  on  this  subject  by  Mr. 
Talbot  is  published  in  the  "Elec.  Rev.,"  Jan.  30,  he  gives  a  brief  sum- 
mary of  a  number  of  the  published  rules. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Discharge  Thnugh  Gases.— A  royal  institution  paper  (read  April  13) 
by  Pi  of.  J.  J.  Thomson  is  reprinted  in  full  with  illustrations  in  the 
Lond.  "Elec.  Rev. ,"  Jan.  18;  it  was  mentioned  in  the  Digest,  Sept 
13;  it  is  well  woith  reading  by  those  interested.  He  believes  that  the 
discharge  through  gases  elucidates  the  connection  between  mechanical 
and  electrical  effects  and  therefore  throws  light  on  the  connection 
between  electricity  and  matter;  he  describes  a  phenomenon  connected 
with  the  passage  of  electricity  from  the  gas  to  the  electrode  and  from 
the  electrode  to  the  gas;  also  some  properties  of  the  discharge  when 
its  course  lies  entirely  in  the  gas;  in  a  tube  50  feet  long  the  discharge 
may  be  observed  through  a  rotating  mirror  and  the  luminosity  will  be 
found  to  follow  the  direction  of  the  positive  cuirent  through  the  tube 
with  an  enormous  velocity,  but  it  is  checked  at  the  negative  electrode 
where  it  lingers  some  time  before  entering  it;  there  is  an  accumulation 
of  the  positive  electricity  in  this  neighborhood  until  the  potential  fall 
is  200  to  300  volts;  there  is  difficulty  in  getting  fiom  the  gas  to  the  metal 
but  in  the  gas  alone  the  discharge  meets  with  "a  ridicuously  small 
amount  of  resistance."  He  describes  several  phenomena  in  one  of  which 
the  discharge  prefers  to  go  through  a  plate  of  mica  rather  than  through 
a  pellet  of  mercnry;  alternatiDg  discharge   hetvttn  loag  tUMOit»  io 
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a  vacuum  tube  docs  not  pass  across  the  nearest  ends  but  (toes  from  the 
tip  of  one  electrode  to  the  place  where  the  other  passes  through  the 
glass,  thus  preferring  to  pass  through  the  gas  rather  than  the  metal;  the 
diffcully  in  passing  from  the  gas  to  the  electiode  depends  largely  on  the 
gas  as  also  on  the  electiode  and  on  their  relative  positions  in  the  electro- 
chemical series;  he  explained  some  experiments  illustrating  this  point 
and  believes  that  there  is  a  temporary  formation  of  a  chemical  com- 
pound between  the  gas  and  the  metal.  He  describes  experiments  in 
which  the  discharge  passes  entirely  through  the  gas,  by  means  of  a  lube 
in  a  coil  which  induces  the  cnarges;  he  shows  in  this  way  that  gases  are 
exceedingly  good  conductors,  which  statement  he  proves  by  experiment; 
he  finds  that  the  conductivity  of  the  gas  estimated  per  ujolecule  is  about 
10,000,000  times  that  of  dilute  sulphuric  acid  and  is  greater  than  the 
molecular  conductivity  of  even  the  best  conductive  materials;  if  the 
pressure  is  diminished  below  a  certain  point  the  conductivity  again 
diminishes.  He  describes  another  experiment  in  which  he  shows  the 
effect  produced  by  a  magnetic  field  on  the  discharge:  when  the  latter 
flows  across  the  magnetic  lines  it  is  retarded  but  when  it  flows  along 
the  magnetic  lines  it  is  aided  by  the  magnetic  field. 

Modern  Theories  of  £lectricily.—fbe  Lend.  "Elec."  Jan.  18,  con- 
tains a  paper  by  Mr.  Lodge  in  which  he  discusses  and  criticises  the 
recent  article  of  Prof.  Kowland  (see  Digest,  Jan.  121 ;  it  is  partly  iu  the 
nature  of  a  ciiticism  and  partly  an  expression  of  appioval.  Regarding 
the  statement  that  electricity  no  longer  exists  he  states  that  he  would 
not  have  expressed  himself  quite  as  uureEei  vedly ;  the  expression  only 
means  that  it  is  the  ethei  which  is  now  claiming  the  lion's  shaie  of  at- 
tention, hut  this  is  hardly  a  helpful  statement;  the  explanation  of  how 
bodies  can  be  charged,  he  does  not  consider  very  luminous,  but  that  to 
explain  electrification  by  friction  be  considers  better ;  the  phrase  that 
the  lines  of  force  cannot  pass  through  a  vacuum  should  be  interpreted 
that  they  cannot  move  through  it,  as  the  vacuum  has  dielectric  proper- 
ties; he  considers  the  statement  regarding  the  earth's  magnetism  as  "full 
of  more  than  doubtful  hypotheses ;"  he  states  that  it  has  never  been 
proved  that  magnelism  is  certainly  due  to  rotation  of  something  nor  that 
rotating  ether  is  the  necessary  and  sufBcient  whirling  material,  all  that 
is  known  is  that  rotaling  electrification  is  sufficient;  a  large  number  of 
expeiiments  having  negative  results  can  be  shown  in  reply  to  the  state- 
ment that  the  spinning  of  matter  on  its  axis  magnetizes  it;  he  approves 
of  the  statement  that  it  is  air  which  causes  disruptive  discharges. 

Electrostatic  Capucity  of  n  Line  Carrying  a  Current.— A.n  Academy  paper 
by  Mr.  Vaschy  is  abstracted  in  "L'Ind.  Elec,"  Jan.  10.  In  a  recent  note 
Mr.  Potier  remarked  that  the  capacity  per  unit  of  length  is  well  defined 
while  the  electricity  is  in  equilibrium  at  the  surface  of  the  wire,  but 
not  so  when  a  current  passes;  the  present  writer  investigates  this  subject 
mathematically  when  a  continuous  current  passes  and  finds  that  the 
capacity  per  unit  of  length  of  a  cable  traversed  by  a  contirluous  ("per- 
manent") current  has  the  same  significance  as  in  electrostatics;  but  when 
the  variations  of  the  current  aie  very  rapid  one  can  no  longer  suppose 
that  the  electric  field  admits  of  a  potential  and  the  idea  of  a  capacity, 
defined  as  above,  disappears. 

Potential  m  Liquid  Moving  C'y«(/«(-/'t)/-,..— In  an  Academv  paper  by  Mr. 
Villemontee  published  in  "L'Ind.  Elec,"  Jan.  10.  he  describes  ex. 
periments  to  determine  if  the  circulating  of  a  liquid  in  large  glass  tubes 
having  the  same  cross  section  throughout  can  produce  a  difference  of 
potential  between  two  points  of  the  liquid;  his  conclusions  are  that  it 
cannot,  at  least  within  the  limits  between  which  he  experimented. 

Retardation  of  Polarization  in  Dielectrics.— A  paper  from  the  Italian  by 
Mr.  Arno  is  translated  in  the  Lond.  "Elec."  Jan.  18.  He  refers  to  the 
experiments  of  Ewing  and  Klaassen  regarding  magnetic  hysteresis  and 
points  out  an  analogy  with  dielectric  bodies  which  suggest  certain 
predictions  which  he  makes;  he  then  describes  briefly  a  series  of  new 
experiments  the  results  of  which  confirm  these  predictions. 

Conductivity  of  Organic  Salts.— ■V\x<t  Lond.  "Elec  Eng.,"  Jan.  18,  ab- 
stracts very  biiefly  a  paper  by  Mr.  Bartoli  fiom  the  "Gazzetta." 

Passage  of  an  Oscillator  Wave-train  Through  a  Plate  of  Conducting 
Dielectric- A  Physical  Society  paper  by  Mr.  Yule  is  abstracted  briefly 
in  the  Lond.  "Elec.  Eng.,"  Jan.  18. 

Diffraction  and  Dispersion  of  Electric  A'ays.— A.  p^^er  by  Messrs.  Gar- 
basso  &  Aschkinass  from  the  "Weid.  Ann.,"  Vol,  .S3,  page  534,  is  ab- 
stracted in  the  "Elek.  Zeit.,"  Jan.  3. 

Mercury  Switch  for  Electric  Use.— A  switch  is  described  by  Mr.  May- 
cock  in  the  Lond.  "Elec  Rev.."  Jan.  18.  which,  however,  appears  to 
contain  nothing  new;  the  terminals  of  groups  of  batteries  end  in  mer- 
cury cups  by  means  of  which  they  may  be  variously  combined.  The 
"West.  El.,"  Feb.  2,  leprints  the  article  with  the  illustration. 

Physical  Tapers. -The  Lond.  "Elec,"  Jan.  18,  states  that  the  first  num- 
ber of  the  "Proceedings  of  the  Physical  Society"  of  London  contains  ab- 
stracts of  physical  papers  fiom  foieign  sources  compiled  under  the 
editorship  of  Mr.  Swinburne;  this  first  set  is  said  to  contain  many  very 
interesting  subjects.  {.4s  most  of  the  more  important  physical  papers 
on  electrical  subjects  appear  in  full  or  in  abstract  in  the  leading  foreign 
electrical  joumals.  abstiacts  and  references  of  most  of  them  may  prob- 
ably be  found  in  the  files  of  the  Digest.) 

Influence  of  Temperature  on  Magnetization.  -A  paper  by  Mr.  Wilde  is 
reprinted  in  the  Lond.  "Elec  Rev.."  Jan.  18.  He  discusses  the  subject 
and  states  that  the  general  law  for  the  diminution  of  magnetization  with 
increasing  tempeiatures  is  now  completely  established;  he  describes 
and   illustiates  a  magnetometer  for   demonstrating  it;  it'consists  of  a 


suspended  needle,  one  end  of  which  is  near  the  magnetic  body  which  can 
be  heated. 

Example  of  I'iscous  //vj/f'iv/..-.— Messrs.  Gaze  and  Johnston  in  the 
Lond.  "Elec,"  Jan.  18,  give  the  results  of  expeiiments  todetermine  the 
time  effect  of  the  magnetic  lag,  by  the  use  of  Thompson's  permeameter ; 
when  the  values  of  H  were  1<12.  4K  and  24  the  time  required  for  maximum 
pull  was  5,  10  and  20  seconds  and  the  increase  over  the  initial  pull  was 
1.2,  1.6  and  0.9  per  cent,  the  second  value  being  at  the  bend  of  the  pei- 
meability  curve. 

.Magnetization  of  A'ickel  H'ire  Under  Stress  and  'Torsion.— A  paper  by 
Mr.  Nagaoka  from  the  "Weid.  Ann.,"  Vol.  .';3,  page  481,  is  abstracted  in 
the  "Elek.  Zeit.,"  Jan.  3;  he  finds  that  a  reversal  of  the  magnetization 
takes  place  under  combined  stress  and  torsion ;  that  the  torsiou  alone  is 
the  condition,  he  believes  has  not  yet  been  proved. 

Distribution  of  Energy  in  the  Spectrum  of  the  Glow  Lamp. — The  article 
by  Dr.  Nichols  abstracted  in  the  Digest  last  week  is  being  reprinted  in 
"El'ty,"  beginning  with  the  issue  of  Jan.  30. 

Degree  of  Incandescence  of  Lamps. — A  reprint  of  Mr.  Crova's  paper 
abstracted  in  the  Digest,  Nov.l7,is  published  in  the  "Elec.  Age, "Jan. 26. 

Curious  Magnetic  Phenomenon. — In  the  "Elec  Rev.,"  Jan.  30,  Mr.  Stone 
desciibcs  the  observations  of  Mr.  Burnie,  a  description  of  which  was  given 
in  the  Digest,  Dec  29. 

.Alternating  Current.— Thi    31st    "Leaflet"    by    Messis.    Houston    and 
Kennelly  is  published    in  the    "Elec.  Eng.,"  Jan.  30;    it    treats  of    im- 
pedance, reactance,  the  combination  of  alternating  currents,  etc. 
ELECTRO-CHEMISTRY  AND  BATTERIES. 

IValkcr-Wilkins  Battery.— the  Lond.  "Elec.  Rev.,"  Jan.  18,  abstiacts 
at  some  length,  including  curves,  data  and  an  illustiation  of  the  battery, 
from  the  report  made  by  Prof.  Jamieson.  The  atmosphere  is  used  as  the 
depolarizing  agent,  the  nascent  hydrogen  meets  with  the  condensed  ail 
in  the  pores  of  the  carbon  and  combines  with  it;  the  hydrogen  therefore 
"never  assumes  a  gaseous  form  and  polarization  is  prevented;"  the  life 
of  the  electrolyte  is  said  to  be  remarkable ;  the  battery  is  composed  of 
an  amalgamated  cylinder  of  zinc  immersed  in  a  solution  of  caustic 
potash  contained  in  a  porous  cup  placed  in  a  large  perforated  outer  ves- 
sel, the  space  between  them  being  packed  with  carbon,  that  in  contact 
with  the  poious  cup  being  powdered;  the  current  is  collected  by  means 
of  a  petfoiated  nickel  cylinder  embedded  in  the  carbon;  the  claims  are 
freedom  from  fumes,  simplicity  of  cells  and  solutions  and  absence  of 
local  action;  these  claims  are  corroborated  by  the  leport;  the  results  are 
given  in  tables  and  curves  which  show  an  eflSciency  of  the  zinc  ot  97  per 
cent.,  which  he  says  is  better  than  that  of  any  primary  cell  that  he  has 
tested  and  he  believes  the  cell  to  be  the  best  ot  its  kind  that  he  has 
ever  tested.  Editorially  it  is  stated  that  the  E.  M.  F.  is  low  (1.457  on 
opening  circuit^  droping  8  per  c  ent.  at  once,  and  that  it  is  not  non- 
polarizing;  it  will  doubtless  do  for  a  small  output  but  the  slow  depolar- 
izing action  is  not  sufficient  for  heavy  work.  The  complete  report  is 
published  in  the  Lond.  "Elec.  Eng.,"  in  which  it  is  stated  that  the  cost 
of  the  electrolyte  is  16c.  per  gallon  ;  also  that  the  electrolyte  would  yield 
768  ampere-hours  (but  whether  this  is  for  one  gallon  oi  for  3  quarts  is 
not  clear  from  the  way  it  is  stated). 

Electrical  Energy  Direct  from  Coal.  — 'Mr.  Tatlow  writes  to  the  Lond. 
"Elec,"  Jan.  18,  stating  that  he  tried  the  s=ime  experiment  (see  Digest, 
Nov.  10,  Dec.  8,  15.  29,  Feb.  2)  using  carbon  electrodes,  one  of  which 
was  in  cupric  chloride  and  the  oiher  in  cuprous  chloride  in  hydrochloric 
acid,  using  a  porous  partition  ;  cupric  chloride  was  used  because  the 
ail  oxidizes  the  cuprous  chloride;  the  E.  M.  F.  was  found  to  be  about 
0.2  and  when  coal  gas  was  used  it  rose  to  0.36;  a  similar  result  was 
obtained  by  churning  the  cuprous  chloride  with  petroleum  oil ;  by  using 
chromic  acid  as  an  oxidizing  agent  in  place  of  cupric  chloride  the 
E.  M.  F.  was  0.79  volts;  as  the  theoretical  voltage  for  the  oxidation  of 
either  hydrogen  or  carbon  monoxide  is  neatly  1.5  volts,  a  large  balance 
remains  unaccounted  for. 

In  a  communication  of  Mr.  Winand  to  the"Elek.  Zeit.."  Jan.  10,  he 
states  that  he  made  tests  in  1887  and  came  to  the  same  conclusion  as  Or. 
Borcher  that  coal  cannot  be  used  directly  but  should  first  be  conveited 
into  generator  gas.  He  states  that  there  is  very  little  literature  on  the 
sub-ect  and  mentions  a  patent  of  Mr.  Bernstein.  He  fears  that  the  re- 
sults of  Dr.  Borcher  are  of  interest  only  theoretically,  and  that  the 
problem  will  be  solved  in  a  way  not  yet  discoveied. 

Copper  Zinc  Acciinmtators.  —  In  a  paper  by  Dr.  Schmidt  abstracted 
briefly  in  the  "Elek.  Zeit.,"  Jan.  3.  he  gives  a  brief  description  of  this 
cell.  Among  other  things  he  states  that  thej*  should  be  heated  to  about 
86  degrees  F.  while  charging,  to  prevent  dissolving  of  the  copper  oxide, 
care  should  also  be  taken  that  the  charging  voltage  does  not  exceed  one 
volt;  but  if  some  copper  has  been  deposited  on  the  negative  electrode  it 
can  be  removed  by  reversing  the  accumulator ;  he  gives  the  voltage  as  0.75 ; 
the  weight  per  stored  kw-hour  is  about  132  pounds  which  he  says  is 
about  half  that  of  the  lead  accumulator:  the  efficiency  in  watt-houis  is 
about  60  per  cent.  ;  he  believes  there  is  a  great  future  for  this  accuii  u- 
lator  for  traction  purposes  as  it  shows  an  exceedingly  small  amount  of 
wear  and  can  be  discharged  without  injury  at  any  desired  current. 
Some  further  information  about  this  type  of  accumulation  is  given  under 
"Accumulator  Traction." 

Secondary  Battery  I\:tcnts.— The  Lond.  "El^c,"  Jan.  IS,  gives  some 
illustrated  abstracts  of  the  five  remaining  patents  which  will  expire 
during  the  year  in  England. 
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Tisting  for  Poisonous  Miiurals. — According  to  "L'Elec."  Jan.  19, 
Dr.  Kobn  at  the  Hygienic  Congress  at  Liverpool  stated  Ibat  electrolytic 
analysis  can  be  employed  to  great  advantage  in  testing  for  mineral  poi- 
sons in  tbe  body,  sucb  as  antimony,  lead,  copper,  mercury  and  cad- 
mium ;  it  will  seive  to  detect  a  one-tentb  of  a  milligram  of  tbese  metals; 
it  is  mucb  more  sensitive  tban  tbe  otber  processes,  all  tbe  more  so  be- 
cause it  can  be  applied  in  tbe  presence  of  organic  substances. 

KUctromeliillurgy ,of  GolJ.—\w  "L'Elec,"  Jan.  19,  Ml.  Andreoli  gives 
a  brief  summary,  including  data,  of  tiie  electrolytic  metbods  used  cbiefly 
in  tbe  Transvaal  Republic. 

Theory  of  EUclromctallurgy.—tXi^  first  part  of  a  paper  by  Prof. 
Crocker  is  publisbed  in  "El.  Powei,"  for  January, and  will  be  concluded 
in  ihe  ne.\t  issue;  it  will  also  appear  in  tbe  "Sc.  of  Mines  Quart."  He 
gives  tbe  physical  and  cbemical  piinciples  upon  whicb  electrometal- 
lurgy is  based  and  tbe  relation  between  the  various  quantities  involved. 
It  applies  to  electrolytic  metalluigy,  including  electrotyping  and 
plating  as  well  as  electrolytic  reduction  and  lefiuing  of  metals;  also  to 
electrical  smelting  and  electrical  working  of  metals— welding,  forging, 
etc.  Tbe  relation  between  the  electrical  quantities — current,  direct 
E.  M.  F. ,  counter  E.  M.  F.  and  the  resistances  of  generator,  leads  and 
cell — is  discussed  and  methods  of  predetermining  each  are  given.  Tbe 
foimula  for  tbe  counter  E.  M.  F.  of  an  electrolytic  cell  (covering  also 
tbe  direct  E.  M.  F.  of  voltaic  cell)  is  deduced  and  explained,  including 
the  equation  of  Helmholtz.  The  latter  is  usually  ignored  entirely  by  ' 
otber  writers  or  is  meiely  stated  without  explanation.  Tbe  fact  that 
the  E.  M.  F.  of  an  electrolytic  cell  may  have  any  value  from  about  -f3  to 
— 3  volts  is  shown,  and  the  common  fallacy  of  supposing  that  it  must  be 
a  counter  E.  il.  F.  between  1  and  2  volts  is  pointed  out.  The  distinc- 
tion between  the  counter  E.  M.  F.  and  resistance  and  tbe  use  of  aqueous 
and  nonaqueous  solutions  as  well  as  fused  electrolytes  are  considered. 
Various  formulas  are  deduced  foi  tbe  weight  of  metal  deposit  and  the 
relation  between  this  weight  and  the  chemical  composition  of  the  elec- 
trolyte is  explained,  the  latter  being  sometimes  a  puzzling  matter  to 
electrical  engineers.  The  leakage  of  cuirent  which  occurs  when  the 
counter  E.  M.  F.  is  greater  than  the  direct  E.  M.  F.  is  accounted  for. 
The  important  process  of  "selective  electrolysis"  or  picking  out  of  a 
particular  metal  or  metals  fiom  mixed  electrolytes,  also  the  converse 
process  of  depositing  alloys  and  the  chemical  and  physical  nature  of 
deposits  are  all  treated.  The  article  closes  with  a  discussion  of  the 
principles  of  electrical  heating  as  applied  to  smelting  and  working  of 
metals.     The  article  is  devoted  chiefly  to  the  fundamental  principles. 

Cold  Galvanizing  Process. — The  importance  of   the  successful    applica- 
tion  of    this    electrolytic    process*  is    discussed    favorably    in    a    recent 
paper  by  Mr.  Wood  abstracted  in  the  "Eng.  News,"  Jan.  31. 
UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Measurement  of  Self- Potential  of  Straight  Wires. — A  paper  by  Ml 
Prerauer  from  the  "Weid.  Ann.,"  Vol.  S3,  page  772,  is  abstiacted  in 
the  "Elek.  Zeit.."  Jan.  3.  He  used  Maxwell's  bridge  method  for  com- 
paiing  self  (induction)  potentials  and  considers  that  the  results  show 
that  the  method  is  sufficiently  sensitive  and  exact  to  measure  such 
potentials  up  to  500  cm  with  au  accuracy  of  1  pei  cent.,  in  wires  whose 
time  constant  lies  beween  JO  to  the  minus  3d  power  and  3.10  to  the 
minus  5th  power,  seconds. 

Determining  the  Form  of  IVaves. — A  Physical  Society  papei  by  Mi. 
Janet  is  abstiacted  in  "L'Ind  Elec,"  Jan.  10.  He  lefers  to  his  previous 
paper  on  the  determination  of  the  form  of  the  periodic  currents  as  a 
function  of  time  and  describes  a  modification  consisting  of  a  series  of 
styles  equidistant  from  tbe  others  by  which  one  obtains  a  series  of  blue 
lines  the  extiemities  of  which  represent  the  desired  curve;  tbe  descrip- 
tion is  not  as  clear  as  might  be  desired. 

Differential  Meter.— I'Sift  Aron  type  of  1893  is  briefly  described  and 
illustrated  in  "L'Eclairage  Elec,"  Jan.  5. 

Instruments  and  Measurements. — See  Crompton's  presidential  address. 

Eleetrostatic  Voltmeter. — Some  additional  information  regarding  tbe 
Rowland  voltmeter  (see  Digest,  Jan.  26)  is  given  in  the  "Elec.  Eng.," 
Jan.  23.  The  form  which  he  finds  best  is  vertical  with  only  the  quad- 
rants and  the  equivalent  of  the  needle  immersed  in  the  oil  in  the  hot. 
torn  of  the  instrument  while  the  pointer  is  free  in  the  air;  the 
constant  of  tbe  instrument  lemains  unaltered  with  time  provided  the  fluid 
is  not  changed:  with  ordinary  oil  the  spaces  can  be  so  much  smaller 
than  in  air  that  the  forces  are  immensely  greater  while  good  insulation 
is  maintained.  In  one  case  in  which  1,000  volts  were  used  a  contact 
occurred  under  the  liquid  but  the  instrument  was  not  injured  in  any 
way  although  about  a  yard  of  wire  outside  of  the  instrument  was  de- 
flagrated with  a  loud  report. 

Units  of  Light  afid  Radiation. — Prof.  Macfarlane's  Institute  paper  ab- 
stracted in  The  Electric.\i,  World,  Jan.  26,  page  95,  is  published  in 
full  in  "El'ty,"  "Elec.  Rev.,"  Jan.  30,  and  "Elec.  Age,"  Jan.  26. 

Electrical   Standards.— 'ihe  "Elec.    Age,"    Jan.    26,  reprints    from    the 
English  journals  Aug.  31  the  new    standaids  of   electrical  measurements 
for  use  for  trade  in  England  (mentioned  in  the  Digest,  Sept.  22). 
TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Telephonic  Disturbances.— "ihe  "Bull.  I'Ass.  Ing.  El.  Montefiore," 
Dec.  15,  contains  a  paper  by  Mr.  Pieiard  in  which  he  describes  tests 
made  to  determine   tbe  disturbing  efiects   produced  by  aerial   lines  such 


as  those  of  lailway  circuits.  Tbe  disturbances  began  to  be  great  when 
tbe  wires  weie  30  feet  apart  and  tbe  length  exceeded  1,.S00  to  2,000  feet; 
in  the  paper,  he  seeks  to  determine  tbe  causes;  bis  conclusions  fiom  a 
number  of  experiments  are  as  follows:  that  tbe  electrostatic  ellects  are 
those  whicb  make  themselves  felt  first  even  at  relatively  g'eal  distances 
of  150  to  1.000  feet  according  to  the  length  of  the  circuits;  that  these 
effects  alone  can  cause  serious  disturbances;  that  when  one  of  the  earths 
of  the  telephone  circuit  is  too  near  the  rails  the  derived  cuirents  may  be 
more  or  less  disturbing;  that  they  are  very  great  when  both  earths  arc 
near  the  railway  earths,  tbe  telephone  circuit  then  forms  a  shunt  circuit 
to  the  rails;  that  tbe  electiomagnetic  effects  appear  to  be  negligible  in 
all  cases  or  at  least  far  inferior  to  tbe  otbeis. 

Telephone  Loops  Without  Induction.  — In  the  "Elek.  Zeit.."  Jan.  3.  Ml. 
Rodewaldt  referring  to  a  recent  article  (abstracted  in  the  Digest.  Dec.  29) 
disagrees  with  the  statements  made ;  he  believes  the  reason  for  the 
good  results  is  an  entirely  different  one,  namely,  that  tbe  supports  for 
the  insulators  of  each  separate  loop  are  connected  metallically;  he 
believes  that  this  is  the  only  reliable  method  for  preventing  cross-talk 
and  that  in  addition,  these  supports  should  be  insulated  fiom  tbe  pole. 
In  an  editorial  reply  it  is  stated  that  while  tbe  latter  is  probable  it  can- 
not be  considered  to  have  been  proved. 

Telephony. — In  a  review  of  tie  progress  of  tbe  past  year  in  tbe  "Elek. 
Zeit.,"  Jan.  3,  aie  mentioned  tb*-  improvements  in  the  switchboard  of 
the  Western  Electric  Company  (1893  model)  the  introduction  of  platinum 
contacts  on  tbe  switchboard,  alfo  that  the  piactical  solution  of  tbe 
automatic  switchboard  appears  to  have  been  solved  by  tbe  Nissl  appa- 
ratus. 

Telephone  S-uitchboard. — An  improvement  is  described  and  illus- 
tiated  by  Mr.  Engelman  in  tbe  "Elek.  Zeit.,"  Jan.  10. 

Telegraphy. — In  a  leview  of  the  past  year  in  the  "Elek.  Zeit.,"  Jan  5, 
it  is  stated  that  a  diiect  cable  fiom  Germany  to  America  has  been  under 
consideration  and  there  are  hopes  that  it  may  be  lealized  in  the  not  very 
distant  future.  An  important  improvement  in  the  Hughes  appaiatus  is 
tbe  leplacing  of  the  brake  regulator  by  one  of  symmetrical  construction  ; 
another  improvement  is  the  introduction  of  sounders  on  many  lines;  Ihe 
Kathenau  researches  for  telegraphing  without  a  wire  are  also  mentioned 
(see  Digest,  Dec.  1.) 

Muirhead  vs.  Commercial  Cable  Co. — The  "Elec.  Rev.,"  Jan.  18,  con- 
tains a  communication  by  Mr.  Bailey  in  whicb  he  criticises  a  recent 
statement  regarding  tbe  delusion  of  supposing  that  an  accuiate  balance 
can  be  obtained  by  the  rheostat.  The  subject  is  also  discussed  in  a  short 
communication  in  tbe  same  issue. 

Railway  Signals. — An  automatic  system  for  ringing  alarms  at  crossings 
'3  illustrated  and  described  by  Mr.  Koblfuerst  in  the  "Elek.  Zeit.," 
Jan.  3. 

Motor  for  Railway  Signals. — A  weight  motor  stalled  and  stopped  from 
a  distance  by  means  of  a  current  is  described  at  some  length  and  fully 
illustrated  in  "L'Elec,"  Jan.  19. 

Telephone. — A  correspondent  to  the  "Elec.  Rev.,"  Jan.  23,  calls  atten- 
tion to  the  importance  of  renewing  the  contact  surface  in  microphones 
and  gives  a  short  description  with  sketch  of  the  Mercadier  and  Anizan 
microphone  desciibed  in  the  Digest  last  week. 

Carbonnelle  Microphone. — A  brief  description  of  tbis  apparatus  which 
was  described  in  the  Digest  Jan.  12,  is  given  in  the  "Elec.  Rev.," 
Jan.  23. 

Me.xican   Central- Railway  Telegrath  Sys/em.—The  "Elec.  Eng.,"    Jan. 
30,  contains  a  short  article  on  this  subject  by  Mi.  Guy. 
MISCELLANEOUS. 

Unconsciousness  Produced  by  an  Electric  V;i>i-/6.— "L'Elec,  "  Jan.  19,  re- 
prints from  the  "Medical  News"  a  description  of  a  case  in  whicb  a  man 
was  rendered  insensible  by  a  shock  from  a  1,000-volt  cuirent;  at  first  be 
was  blind,  then  became  delirious;  after  recovering  consciousness  be 
could  remember  absolutely  nothing  from  the  time  he  received  the 
shock  ;  he  subsequently  recovered  completely.  It  is  claimed  that  it  is 
an  aigument  in  favor  of  electrocution  that  unconsciousness  is  produced 
the  moment  the    current  is  applied. 

Methods  of  Resuscitation. — Those  recommended  bythe  French  Academy 
mentioned  in  the  Digest,  Feb.  2,  are  reprinted  in  the  Lond.  "Elec. 
Rev.,"  Jan.  18. 

Electricity  and  Plant-Growing.— "Vae  Lond.  "Elec.  Eng.,"  Jan.  11,  ab- 
stracts a  paper  by  Mr.  Baily,  of  Cornell,  fiom  the  "Transactions  of  tbe 
Mass.  Horticultural  Soc. "  The  paper  does  not  admit  of  being  ab- 
stracted. Among  other  things  he  states  that  the  arc  light  exerts  a  power- 
ful influence  on  plants,  which,  however,  varies,  due  to  the  egoit  of  the 
plant  to  adapt  itself  to  the  new  conditions;  lettuce  can  be  profitably 
aided,  and  probably  many  flowers  also.  He  discusses  expeiiments  to 
determine  the  effects  of  electric  curients  on  growing  plants,  stating  that 
it  has  not  been  proved  that  the  effects  which  have  been  noticed  were 
due  to  the  mere  electrification  of  the  soil,  as  they  may  have  been  due  to 
some  chemical  or  mechanical  effect  which  the  current  exerted  upon  the 
soil  or  the  interstitial  aii  ;  he  is  convinced,  however,  that  marked  effects 
may  be  produced  by  the  application  of  electricity  to  tbe  soil ;  atmos- 
pheric electricity  probably  exerts  a  powerful  influence  upon  vegetation. 
He  describes  some  experiments  by  Piof.  Lemstroem, the  conclusions  from 
whicb  are  that  simultaneous  action  of  electricity  and  high  temperature 
is    injuiious  to   plants,  although  if   tbe  weather   is   not   too   hot,  atmos- 
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pberic  electricity  influences'  plants  profoundly  and  usually  beneficially  ; 
it  is  probably  due  to  some  chemical  change  in  the  atmosphere;  Prof. 
Baily  expects  to  supplement  these  experiments  in  this  country. 

Lightning  Eff/cls.—The  "L'Elec,"  Jan.  19,  relates  a  case  in  which  23 
telegraph  poles  were  struck  by  lightning  piobably  at  the  same  instant; 
the  e£fect  was  different  on  all  of  them,  some  were  splintered  throughout 
while  some  were  destroyed  only  at  the  top,  in  others  the  discharge  was 
distinctly  marked  by  a  regular  spiral  encircling  the  pole. 

Artificial  Kubhtr.-  According  to  "i'Elec,"  Jan.  19.  a  more  or  less  re- 
sisting rubber  can  be  made  by  dissolving  4  parts  of  nitrocellulose  with 
7  parts  of  bromonitrotoluol ;  by  varying  the  proportion  of  the  former  it 
has  elastic  properties  greatly  resembling  that  of  rubber  and  even  of  that 
of  guttapercha;  according  to  the  "Rev.  de  Chime.  Ind.,"  the  latter 
constituent  can  be  replaced  by  nitrocumol  and  its  analogous  compounds. 

Revie-j,  of  the  Past  Yiar.—\n  a  brief  review  by  E.  H.  in  "L'Ind. 
Elec,"  Jan.  10.  he  states  that  there  has  been  no  important  discovery 
during  the  year,  and  that  progress  was  slow  but  continuous;  he  consid- 
ers the  Welsbach  gas  burner  a  most  important  competitor  to  the  electric 
light;  he  reviews  the  progress  in  several  directions  and  states  among 
other  things  that  "in  several  years,  tiansmissions  by  belts  will  be  an 
encumbered  and  superannuated  system,  an  old  process  which  one  will 
look  at  as  a  historical  curiosity."  He  refers  to  the  Heilmann  locomotive 
the  first  trials  of  which  do  not  seem  to  have  met  the  expectations  of  the 
parties  involved,  although  two  new  models  are  being  constructed.  In 
conclusion  he  says  "it  has  been  a  good  and  honest  year  which  will  have 
no  electric  history." 

Progress  in  Germany.— The  "Elek.  Zeit.,"  beginning  with  the  issue 
Jan.  3,  publishes  the  replies  of  a  large  number  of  firms  in  Germany  to 
the  questions  regarding  the  work  of  those  firms  during  the  past  year, 
including  recent  improvements,  and  an  expiession  of  opinion  on  the 
present  and  the  future  of  the  industry  in  Germany;  they  are  chiefly  of 
local  interest  

The  Monocyclic  System. 


Among  the  United  States  patents  issued  Jan.  29  are  no  less  than 
nine  granted  to  Mr.  C.  P.  Steinmetz.  Of  these  six  relate  to  systems  of 
alternating  current  distribution  and  two  to  monocyclic  motois,  of  which 
an  account  is  given  below,  and  one  to  a  new  method  of  winding  arma- 
tures. 

The  first  patent  in  date  of  application  on  alternating  current  distribu- 
tion is  of  April  2,  1894  (533.244),  and  describes  what  is  teimed  a  mono- 
cyclic system  of  distribution,  whereby  lamps  or  othei  simple  alternating 
current  translating  devices,  as  well  as  multiphased  motors,  may  be  sup- 
plied with  current  from  a  single  source  of  powei  and  a  common  sy^^tem 
of  circuits.  By  means  of  this  system  generators  may  be  installed  for  an 
ordinary  lighting  system,  and  wherever  it  is  desired  to  operate  motors  as 
well  as  lamps,  it  is  only  necessary  to  run  an  additional  main  to  the 
points  where  the  motors  are  located  and  to  maintain  upon  this  main  an 
E.  M.  F.  of  displaced  phase  so  that  between  it  and  the  simple  alternat- 
ing motors  polyphased  E.  M.  Fs.  will  exist.  This  end  is  attained  by 
means  of  .supplementary  or  phase  modifying  sourcps  of  E  M.  F.,  ar- 
ranged so  as  to  act  jointly  with  the  main  source  of  E.M.F.,but  having  a 
different  phase  relation,  so  that  by  the  combined  action  of  the  main  and 
supplementary  sources  an  E.  M.  F.  of  displaced  phase  is  maintained 
upon  the  third  or  intermediate  main  of  the  polyphased  circuit. 

The  general  method  consists  in  the  use  of  a  phase  modifying-coil  on 
the  main  generator  of  the  ordinary  simple  alternating  type,  this  supple- 
mentary coil  having  a  displaced  position  from  the  main  winding  in  the 
field  of  force  so  as  to  generate  an  E.  M.  F.  of  different  phase  from  that 
generated  in  the  main  winding.  This  coil  is  connected  at  one  end  to  an 
intermediate  point  in  the  main  winding  and  at  the  other  end  to  the  in- 
termediate main  of  the  polyphased  ciicuit,  the  outside  mains  of  the  cir- 
cuit being  connected  to  the  terminals  of  the  main  winding. 

In  Fig.  1  such  a  distributing  system  is  shown  diagiamatically.  The 
generator  comprises  an  armature  winding  A  A-,  whose  terminals  are  con- 
nected to  collector  rings  R'  R-  and  which  is  arranged  in  a  manner  sim- 
ilar to  ordinary  simple  alternating  dynamos.  The  winding  A  A-  consti- 
tutes the  main  source  of  E.  M.  F.  and  maintains  alternating  E.  M.  F. 
waves  in  the  mains  a  c  connected  respectively  to  the  collector  rings,  and 
which  constitute  either  a  simple  alternating  circuit  or  the  outside  mains 
of  a  polyphase  circuit.  The  field  of  the  generator  is  wound  with  a  coil 
.Fin  circuit  with  a  separate  shunt-wound  exciting  dynamo  .£,  and  a 
resistance  /is  provided  for  regulating  the  exciter.  For  compounding  or 
ovei-compounding  the  main  dynamo,  its  field  may  also  be  provided 
with  a  series  coil  f ,  the  current  in  which  is  rectified  by  a  commutator 
K\  a  resistance  r*  is  shown  shunting  the  commutator  brushes  to  pre- 
vent sparking,  though  this  forms  no  part  of   the  invention. 

The  intermediate  main  b  of  the  multiphase  circuit  is  connected  to  a 
third  collector  ring  R\  and  the  phase-modifying  coil  A' ,  which  occu- 
pies a  displaced  position  in  the  field  of  force,  has  one  terminal  con- 
nected to  this  collector  ring  and  its  other  terminal  to  a  point  at  or  near 
the   electrical  centre  of  the  main  winding  as  shown  in  the  diagram. 

When  simple  alternating  current  tianslating  devices  alone  are  used, 
the  phase-modifying  coil  will  be  open  circuited,  and  at  such  times  the 
system  will  operate   in  all  respects  as   any  oidinary  alternating   system, 


the  translating  devices,  such  as  lamps,  being  connected  electrically  or 
inductively  with  the  outside  mains  a  c,  and  the  inteimediate  main 
being  dead.  When  polyphase  currents  are  desired  the  phase-modifying 
coil  is  connected  to  the  intermediate  main,  and  E.  M.  Fs.  are  then 
maintained  between  this  main  and  the  mains  a  c,  respectively,  due  to 
the  resultant  action  of  the  coil  A'  and  the  halves  of  the  main  winding 
A  A-.  which  are  out  of  phase  with  one  another  and  with  that  maintained 
by  the  unmodified  action  of  the  main  winding  between  the  mains  a  c. 
When  now  translating  device?  are  connected  with  the  three  mains,  poly- 
phase currents  are  obtainable  having  a  phase  relation  determined  by  the 
resultant  action  of  the  main  and  supplementary  sources  of  electromotive 
force. 

In  the  diagram.  Fig.  1,  a  circuit  of  lamps  which  require  only  simple 
alternating  currents  is  shown  connected  inductively  through  the  trans- 
former T  with  the  mains  a  c.  At  the  right  of  the  figure  a  system  of 
transfotmeis  is  shown,  suitable  for  transforming  multiphase  currents 
derived  fiom  the  three  mains.  Two  transformers,  7"'  and  T''  are  used 
whose  primaries  are  connected  in  series  and  whose  free  terminals  are 
connected  to  the  mains  a  c,  while  the  inteimediate  main  b  is  connected 
to  a  point  between  the  primaries.  The  secondaries  are  similarly  con- 
nected. Such  an  arrangement  will  transform  the  primary  currents  into 
secondary  cutrentsof  different  potential  but  having  the  same  phase  rela- 
tion. Another  figure  in  the  same  specification  shows  in  addition  a  simple 
•alternating  geneiator  connected  between  the  mains  a  c. 

Pig.  2  shows  how  the  angle  of  displacement  of  phase  maintained  in 
the  main  6  depends  upon  the  relative  phases  of  the  component  E.  M.  Fs. 
due  to  the  phase-modifying  coil  and  main  coil,  e  represents  the  E.  M.  F. 
of  one-half  the  main  winding  A,  ^  representing  the  E.  M.  F.  due  to  the 
other  half.  A'-,  of  the  winding  and  ^  that  due  to  the  phase  modifying 
coil.  The  resultant  E.  M.  Fs.  maintained  between  the  main  b  and  the 
mains  a  c  will  then  be  represented  by  f  e^.  If  now  the  relative  value 
of  the  components  is  changed,  as,  for  example,  by  increasing  the  value  of 


Figs.  1  and  2. 

«2  while  maintaining  e  ^  the  same  as  indicated  in  dotted  lines,  the  re- 
sultant E.  M.  Fs.  will  assume  a  different  angular  position,  and  conse- 
quently the  difference  of  phase  will  be  correspondingly  changed.  To 
enable  the  adjustment  of  the  phase  relation  a  simple  method  will  be  to 
wind  the  phase  modifying  coil  in  sections  and  provide  a  switch  for  cut- 
ting more  or  less  of  them  in  circuit. 

In  this  specification  the  phase-modifying  source  of  E.  M.  F.  is  de- 
scribed as  consisting  of  a  supplementary  coil  on  the  geneiator.  It  is, 
however,  not  necessary  that  the  modifying  source  of  electromotive  force 
be  connected  with  the  main  source  directly,  and  in  a  following  applica- 
tion this  source  is  located  at  a  distant  point  of  the  line. 

In  another  patent  iNo.  533,378),  for  which  application  was  filed  April 
5,  1894,  a  different  method  from  that  above  described  is  given  for  attain- 
ing the  same  ends,  and  which  does  not  necessitate  any  change  in  the 
construction  of  the  type  of  simple  alternating  current  generator  com- 
monly installed. 

This  method  consists  in  generating  by  any  suitable  form  of  alternator 
simple  alternating  currents  which  may  be  transmitted  over  a  simple 
alternating  ciicuit  to  a  district  wheie  polyphased  translating  devices  are 
installed.  At  such  a  point  the  displaced  phase  E.  M.  F.  is  generated 
and  maintained  upon  a  separate  main,  which  with  the  mains  of  the  sim- 
ple alternating  ciicuit  constitute  a  polyphased  circuit  from  which  poly- 
phased currents  are  derived.  By  this  means  it  is  not  necessary  to  run 
the  additional  main  all  the  way  from  the  main  generating  station,  but 
only  over  such  parts  of  the  system  as  demand  polyphased  currents. 

The  displaced  E.  M.  F.  may  be  derived  at  the  desired  point  from  a 
phase  converter  or  machine  resembling  a  synchronous  or  induction 
motor,  having  a  main  winding  such  as  ordinal ily  used  in  machines  of 
this  type  and  a  phase-modifying  coil,  in  which,  when  rotated  in  the 
magnetic  field,  the  desired  displaced  E.  M.  F.  is  generated.  Fig.  3 
illustrates  diagramatically  a  distribution  system  embodying  one  form 
of  this  invention  in  which  C  is  a  simple  alternating  generator  whose 
armature  winding  is  connected  through  rings  R  I?  and  a  step-up  trans- 
former T'  to  the  mains  a  c  constituting  a  simple  alternating  circuit.  O 
is  the  field  winding  of  the  alternator,  supplied  by  a  continuous  current 
from  an  exciter  E,  which  is  regulated  by  a  resistance  R  ;  T'  and  7"  ate 
step-up  and  step-down  transformers,  and  beyond  7"  is  a  sub-circuit  a! 
c   on  which  are  shown  incandescent  lamps  L  L. 

For  the  purpose  of  obtaining  polyphase  currents  for  operating  poly- 
phase motors  installed  on  this  sub-circuit,  there  is  provided  a  phase  con- 
verter M''  which   has  an    armature  winding   A,  A',  whose  terminals  are 
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connected  lo  tbe  mains  a'  e' ,  and  which  therefore  receives  simple  alter- 
natioB  currents  from  such  mains.  This  machine  is  of  the  synchronous 
type,  having  its  field  supplied  with  continuous  currents  from  on  exciter 
K,  and  reRulated  by  a  resistance  K  in  the  exciting  circuit.  The  main 
armature  winding  A  A''  is  the  same  as  that  used  in  simple  allernatiuK 
machines.  A  pliase  modifying  coil  .-)',  connect! d  at  one  end  to  the  cen- 
tial  point  of  the  main  winding,  leads  through  a  coUcctoi  ling  to  an 
additional  or  middle  main  b'  which  with  the  single  phase  circuit  mains 
a'  if  constitute  foi  all  practical  purposes  an  interconnected  polyphase 
circuit.  The  coil  A'  occupies  a  displaced  position  lelatively  to  the  main 
coil  in  the  magnetic  6eld. 

When  so    constructed  the  armature  of   the    machine  vl/S  will  rotate,  as 
in  the  case  of    an  ordinary  synchronous  motor,  and  the    modifying  roil 


Figs.  3  and  4. 


,-1' gives'  rise  to  and^  maintains  on  tht  middle  mainj  i'  a  displaced 
E.  M.  F.  such  that  polyphase  currents  will  be  delivered  lo  translating 
devices  whose  terminals  are  joined  lo  the  three  mains.  Such  translating 
devices  are  shown  at  M' ,  M-.  M'  represents  a  motor  constructed  in  a 
manner  similai  to  machine  M'.  It  has  a  main  winding  connected  across 
the  mains  a'  d  and  a  supplementary  winding  e  coupled  between  the 
middle  main  b'  and  the  central  point  of  the  main  winding.  This  last 
coil  occupies  a  displaced  position  in  the  field  of  force  corresponding  to 
the  displacement  of  phase  existing  between  the  middle  main  and  the 
outside  mains.  M-  represents  a  three-phase  motoi  either  of  the  synchro- 
nous or  induction  type,  provided  with  a  so-called  Y  winding  and  with 
Its  different  coils  connected  to  the  mains  a'  ty  d .  One  of  its  coils, 
namely,  that  joined  to  main  6',  is  reversed,  so  that  it  may  operate 
as  a  three-phase  motor  with  currents  flowing  in  the  coils  120  degrees 
apart  in  phase,  though  in  the  diagram  it  is  assumed  that  there  is  only 
60  degrees  difference  of  phase  between  the  middle  main  b''  and  the 
outside  mains. 

A  second  illustration  to  the  same  speciBcaiion  lepresents  transformers 
interposed  between  the  motors  and  the  line. 

Still  another  ruodification  is  shown  in  which  no  change  in  the  con- 
stiuction  of  tbe  machines  now  in  common  use  is  required.  Referring  to 
Fig.  4,  G  is  a  simple  alternatoi.  Two  transformers  '!'  /■*  have  their 
primaries  connected  in  series  with  the  mains  a  c,  while  from  the  cen- 
tral point  between  them  is  run  a  third  main  b.  Jlf  represents  a  three- 
phase  motor  having  a  Y-  winding.  The  terminals  of  two  of  the  motor 
coils  are  connected  by  mains  a'  c",  with  the  secondaries  of  the  transform- 
ers, while  the  third  coil  is  connected  to  main  b'.  The  secondary  of 
the  iransiormer  T'  is  reversed  so  as  to  alter  the  phase  relation  of  the 
transfoimed  current  from  60  degrees  on  the  primary  side  lo  120 
degrees  on  the  secondary  side.  With  this  arrangement  the  ma- 
chine 71/'  will  maintain  a  displaced  E.  M.  F.  on  the  main  b',  which 
is  reflected  back  through  the  transformers  and  the  phase  relation  of  the 
primary  and  secondary  currents  altered  in  the  transformers  as  well  as 
the  potential.  In  this  way  it  is  possible  to  deal  with  currents  at  high 
voltage  by  a  thiee-phase  machine  wound  as  is  customaiy  for  compara- 
tively low  potential. 

Another  specification,  for  which  application  was  filed  April  11,  1894 
(No.  533,379),  describes  a  system  of  electrical  distribution  for  poly- 
phased  currents  whose  principal  novel  feature  consists  in  an  arrange- 
ment whereby  motors  of  the  thiee-phased  type  may  be  opeiated  from 
line  circuits  in  which  currents  flow  60  degrees  apart  in  phase, only  slight 
changes  being  required  in  the  constiuction  of  the  motors  from  that  of 
the  ordinaiy  well-known  induction  machines  of  this  class.  This  change 
consists  in  reversing  one  of  the  three  coils  of  tbe  motor  so  that  the  cur- 
rent flows  through  this  reversed  coil  in  an  opposite  direction  from  that 
in  ordinary  motors,  and  therefore  produces  the  same  effect,  so  far  as 
the  action  of  the  motor,  as  that  which  has  heretofore  been  secured  by 
urrents   diffeiing  in  phase  by  120  degrees. 

Fig.  5  shows  diagramatically  a  system  of  distribution  embodying 
the  invention,  in  which  G  is  an  ordinary  alternator  except  that  there  is 
added  a  phase-modifying  coil, as  in  the  other  cases  described,  /"are  the 
field  coils  and  E  a  shunt-wound  direct-current  exciter  controlled  by  the 
rheostat  Ji.  The  phase-modifying  coil  C  occupies  a  position  in  the  mag- 
netic field  relatively  to  the  main  coil  of  90  degrees,  thus  creating  an 
E.  M.  V.  differing  60  degrees  from  that  of  the  main  coils.  This  phasal 
relation  is  secuied  by  properly  proportioning  the  windings  of  the  main 


and  supplementary  coils,  so  that  the  resulUnt  H.  M.  Fa.  generated  by 
the  coil  C  and  the  reRpcctive  halves  of  the  main  winding  differ  in 
pli.ise  by  the  dcsiied  amount. 

For  transforming  the  currents  flowing  on  the  mains  to  a  lower  poten- 
tial, two  transformers  /',  '/',  are  used,  whose  primary  windings  aie 
connected  in  series  and  which  arc  coupled  at  their  free  terminals  and  at 
the  central  point  c.  with  the  Ihrte  mains  a  &  r.  Tbe  secondary  wind - 
lugs  of  the  transfoimers  arc  joined  in  series  and  connected  in  an  exactly 
similar  manner  to  secondary  mains  a'  b'  (f .  A  three-phase  motor,  M,  is 
provided  with  the  three  Usual  coils  e  t!  ^,  two  of  which,  e  and  ^  have 
corresponding  terminals  connected  at  a  common  joint  /,  while  the  third 
coil  has  its  opposite  terminal  connected  to  Ihe  same  joint.  The  wind- 
ing, it  will  be  o'bserved,  is  of  the  usual  Y  pattern  and  differs  from  the 
ordinary^construction  only  in  the  leversal  of  the  coil  ^.  Tbe  free  ter- 
minals.of  the  coils  are  connected  respectively  to  the  mains  a'  b'  <f. 
With  this  airangement  cunents  flow  between  the  mains  a'  d  and  b'  {", 
which  differ  by  60  degrees  in  phase,  but  by  reversing  the  direction 
of^  the_current  in  the  coil  <<•',  the  relation  of  the  currents,  so  fat  as  the 
operation  of  the  motor  is  concerned,  is  changed  so  that  the  motor  oper- 
ates in  a  similai  manner  to  any  oidinary  three-phase  motor  when  its  ter- 
minals'arelconnected  to  mains  carrying  currents  120  degrees  apart  in 
phase. 

Anothei  figure  accompanying  the  same  specification  illustrates  a  sys- 
tem similar  to  the  above  except  that  tbe  monocyclic  currents  are  not 
generated  directly  at  the  power  station,  hut  supplied  by  a  phase  con. 
verier  (motor-generator)  taking  current  from  a  simple  alternating  circuit. 

Another  patent  (No.  533,245)  for  which  the  application  was  filed  April 
13,  1894,  describes  a  system  of  electrical  distribution  for  muUiphased 
currents  by  which  currents  60  degrees  apart  may  be  converted  into  cur- 
rents 120  degrees  apaitjn  phase,  or  tbe  reverse,  thus  rendering  po.ssible 
the  generation  and  distribution  of  cuirents  60  degrees  apart  in  phase  and 
their  conversion  into  currents  differing  120  degrees  in  phase  and  suit- 
able for  operating  three-phased  motors  of  the  ordinaiy  type  or  other 
three-phased  apparatus.  By  this  method  monocyclic  currents  may  also  be 
converted  into  thiee-phased  cunents. 

The  conversion  of  one  system  into  the  othei  is  effected  by  two  trans- 
farmers  in  which  the  primal y  and  secondary  windings  occupy  relatively 
a  reversed  relation,  so  that  in  a  60-degiee  system  the  phase  of  one  of 
the  currents  will  be  changed  through  the  angle  of  180  degreet,  thus  oc- 
cupying a  phasal  relation  with  reference  to  the  other  two  currents  such 
that  all  the  three  aie  120  degrees  apart. 

Fig.  6  represents  diagramatically  the  system  of  distribution  in  which 
60  degree  or  monocyclic  currents  are  converted  into  120-degiee  or  Ihree- 
phased  currents,  G  being,  as  in  Fig.  5,  a  monocyclic   generator. 

For  converting  their  currents  into  three-phase  currents,  two  transfoim- 
eis,  7",  T'  aie  employed  whose  primary  coils  are  joined  in  seiies  at 
the  point  e.  Their  free  terminals  are  connected  to  two  of  the  mains  a 
c,  and  their  connected  terminals  at  the  point  e  are  joined  to  the  third 
main  /'.  The  secondary  windings  of  the  transformers  are  coupled  in  a 
similar  manner  to  mains  a'  b'  d ,  but  one.  of  the  secondary  coils,  as,  for 
example,  that  of   Iranifoimer  T,  is    reversed,  as  shown  in  the  diagram. 


Firr.  5. 

This  will  iesult_inlshiftiugithe  E.  M.  F.  maintained.between  the  middle 
main  b'  and  one  of  the  outside  mains  through  an  angle  of  180  degrees, 
so  that  the  phasal  relation  of  the  E.  M.  Fs.  on  the  secondary  side  of  the 
transformers  will  be  120  degrees  apart  instead  of  60  degrees  apart,  as  they 
are  on  the  primary  side.  Instead  of  reversing  one  of  the  secondary  coils, 
the  same  change  of  phase  may  be  secured  by  reversing  one  of  the 
primary  coils.  The  three-phase  currents  thus  procured  maybe  used  with 
motors,  lamps,  etc.,  as  desiied. 

In  Fig.  7  the  generator  C  is  of  the  three-phase  type,  and  the  E.  M.  Fs. 
maintained  between  the  mains  a  b  c  are  120  degrees  apart  in  phase. 
These  currents  may  be  converted  into  a  monocyclic  system  by  two  trans- 
formers, 7X  7"»,  connected  in  series  to  the  mains  a  i  r,  in  a  manner  sim- 
ilar to  the  transformers  T,  T' ,  shown  in  Fig.  6,  and  already  described. 
The  secondaries  of  the  transformers  are  connected  to  mains  a'  b',  d , 
but  the  secondary  of  transfoimer  7"!  is  reversed,  so  that  the  two 
E.  M.  Fs.  between  the  main  d  and  the  mains  a'  b'  are  60  degiees 
apart  iu  phase,  instead  of  120  degrees,  as  is  tbe  case  on  the  primary  side. 
The  secondary  currents]  'may4.be  utilized  for  operating  translating 
devices  inany.desiied  manner. 
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Motors  may  be  mn  from  all  three  mains  by  using  a  system  of  tratis- 
formeis,  7*,  7'«,  in  all  respects  similar  to  7',  V  as  described  in  connec- 
tion with  Pig.  6,  or,  by  modifying  somewhat  the  construction  of  the  ordi- 
nary three-phase  motor,  they  may  be  connected  diiecHy  with  the  mains 
a'.  ''',  c" .  This  modification  consists  in  reversing  one  of  the  coils  of  the 
motor,  as  shown  at  .1/'.  Here  the  motor  has  three  windings,  having  one 
set  of  terminals  connected  to  a  common  joint  g,  and  their  free  teiminals 
to  the  mains,  but  instead  of  the  arrangement  shown  at  M,  one  of  the 
coils,/,  is  reversed.     This  illustrates    how  motors  of   this  type   maybe 


Figs.  6  and  7. 

operated  from  the  mains  a' ,  b' ,  d  without  leconverting  the  60-degree 
currents  into  true  three-phase  currents. 

In  another  patent  ;No.  533.247),  the  application  for  which  was  filed 
Sept.  24,  1894,  is  described  a  system  in  which  two  or  more  multi- 
phased  motors  having  some  of  their  coils  connected  across  a  simple 
alternating  circuit  and  other  coils  occupying  a  displaced  position  in  the 
magnetic  field  relatively  to  the  first  named,  aie  connected  by  balance 
wire;  the  operation,  then,  of  any  one  of  the  motois  will  produce  on  this 
balance  wire  an  E.  M.  F.  of  displaced  phase  which  will  enable  any  one 
of  the  other  motors  to  be  stalled.  Of  the  two  figures  which  accompany 
this  specification  one  relates  to  three-phased  motors  (Fig.  8),  and  the 
other  to  two-phased  motors.  O  is  a  simple  alternator,  E  its  exciter,  and 
F  G  A  tiansformer.  In  one  of  the  branch  circuits,  a',  b',  are  indicated 
three  multiphased  motors,  M,  .l/>,  ,7/-,  with  Y-connected  coils.  Each  of 
these  motors  has  two  of  its  coils  connected  in  series  across  the  simple 
alternating  mains,  and  the  third  coil  connected  to  the  corresponding 
coil  of  the  other  motors  by  a  balance  wire  d. 

If  we  suppose  that  all  but  one  of  the  motors  are  disconnected  from 
the  supply  lines  a',  b'  and  the  motoi  M,  which  is  connected,  to  have  been 
started  and  to  be  running,  then  there  will  be  generated  in  the  coil  A', 
which  is  connected  to  the  balance  wire,  an  alternating  E.  M.  F.  out  of 
phase  with  the  E.  M.  Fs.  on  the  simple  alternating  lines  a'  b'.  This 
displaced  E.  M.  F.  is  communicated  to  the  balance  wire,  and  if  any 
other  motor  is  then  thrown  into  connection  with  the  simple  alternating 
lines  a'  b'  and  the  balance  wire  d  it  will  receive  in  its  coil  A'  a  dis- 
placed E.  M.  F.,  which,  co-operating  with  the  simple  alternating  E.  M.  F. 
on  the  lines  a'  b'  will  serve  to  start  the  motor  in  operation. 

It  will  thus  be  seen  that  the  operation  of  any  one  of  the  motois  will 
geneiate  on  wiie  d  a  displaced  E.  M.  F.  which  enables  any  one  of  the 
other  motors  to  be  self-staiting.  When  all  of  the  other  motors  are  in 
operation  the  balance  wire  d  may  be,  and  preferably  is,  practically  idle, 
but  in  case  of  abnormally  heavy  o:  light  load  on  part  of  the  motors  it 
will  serve  to  tiansfei  energy  from  ihe  lightly  loaded  parts  of  the  system 
to  the  overloaded  parts.  In  case  a  motor  is  put  in  connection  w  ith  the 
supply  lines  and  no  other  motoi  has  previously  been  so  connected  it 
maybe  started  into  operation  in  any  convenient  manner.  There  is  shown 
for  this  purpose  a  small  switch  s.  shunting  one  of  the  inducing  coils  of 
the  motor,  which,  with  the  proper  propoitioning  of  the  various  parts 
will  cause  the  motoi  lo  start,  even  when  under  load. 

In  another  portion  of  the  figure  are  shown  three  branch  circuits  a-  b-, 
a'  b^,  a*  b<,  which  supply  motors  Jfi.  M*.  M',  through  sets  of  transform- 
ers T-  7'%7'3  'r^,T*  7"*,  which  reduce  the  potential  on  the  motors.  The 
balance  wiie  d  is  connected  lo  a  point  between  the  primary  coils  of  each 
set  of  transformers  T-  T,  T'T',  7  *  7"<.  The  motoi  -1/='  is  shown  as  an 
induction  motor  with  -connection,  and  has  two  of  its  coils  connected 
in  series  with  the  sec     daries  of  the  transformers  T-T-,  its  third  coil 


being  connected  between  the  secondaries  of  transformers  7'2  7'».  A  syn- 
chronous motor  >1/<  is  shown  having  armature  coils  relatively  displaced 
and  connected  in  Y-connection.  These  coils  are  connected  to  collector 
rings  r\  r^,  r",  on  which  bear  brushes  i',  (^'.connected  to  outer  terminals 
of  the  secondaries  of  transformers  7  "  7'^,  and  brush  r=  connected  to  the 
junction  of  said  secondaries. 

A  field  coil  /  in  ciicuit  with  a  separate  exciter  E'  is  provided  for  this 
synchionous  motor.  JIP  represents  a  three-phase  induction  motor  having 
a  delta  winding,  one  of  its  coils  being  connected  in  series  with  the  sec- 
ondaries of  the  transformers  V  7*  and  the  junction  of  the  other  two 
coils  being  connected  to  the  junction  of  the  secondaries  of  transformers 
7'<  7'<.  The  operation  of  these  devices  is  the  same  as  that  above  de- 
scribed except  that  transfer  of  the  displaced  E.  M.  F.  and  of  energy  on 
the  balance  wire  d  is  effected  with  an  intermediate  transformation  by 
transformers  7-  T^,  T'^  7',  7*  '1*.  This  arrangement  is  applicable  to 
cases  wherein  the  motors  are  all  in  reasonable  proximity  to  the  mains  a, 
i>,  but  distant  from  one  another,  while  the  arrangement  shown  for  the 
motors  ,)/,  il/',  il/-  is  more  especially  applicable  to  the  case  of  motors  in 
proximity  to  one  another.  At  a'\  br-  is  shown  a  branch  circuit  containing 
devices  such  as  lamps  Z.,  supplied  through  a  tiansformer  7',  from  the 
mains  a,  b.  It  is  also  clear  that  simple  alternating  translating  devices 
whether  inductive  or  non-inductive  maybe  supplied  from  anyone  of  the 
branch  lines  a'  b',  a"  b",  etc. 

The  motois  shown  in  Fig.  8  aie  all  three-phase  motors,  and  it  must 
be  understood  that  ordinary  three-phase  motors  may  be  employed  as  heie 
shown  without  any  modification  whatevei.  Such  motors  in  general  as 
heretofore  constructed  have  their  three  coils  similarly  wound,  so  as  to 
be  equal  in  effect — so  that  the  E.  M.  Fs.  generated  on  the  balance  wire 
d  would  naturally  be  balanced  in  the  normal  operation  of  the  motors; 
but  this  equalit5-  of  action  is  not  necessary.  The  coils  may  have  unequal 
relative  values  in  the  different  motois— so  that  this  balance  does  not 
exist,  though  the  balanced  system  is  prefeired.  For  tnis  purpose,  how- 
ever, it  is  not  necessary  that  the  relation  between  the  coils  of  each  motor 
should  be  one  of  equality.  It  is  only  necessary  that  this  lelation  should 
be  the  same  in  the  several  motors — that  is,  if  one  of  the  coils  is  stronger 
in  effect  than  the  other  coils  in  one  of  the  motors,  the  corresponding 
coil  in  the  other  motors  should  be  stionger  than  the  other  coils  in  the 
said  motors.  It  will  also  be  clear  that  any  other  phase  relation  may  be 
used,  and  the  same  system  may  carry  three-phase  apparatus  in  one  part 
and  quarter-phase  in  another  pait,  the  balance  wires  being  separate,  that 
is,  the  three-phase  apparatus  having  one  balance  wire,  and  the  quaiter- 
phase  apparatus  anothei  balance  wire,  or  such  apparatus  of  different 
phase  relation  may  even  be  connected  to  the  same  balance  wire  by  the 
interposition  of  appiopriate  phase-cbanging  apparatus,  such  as  trans- 
formers. Such  an  arrangement  is  shown  in  another  diagram  in  the 
specification. 

The  final  patent  in  this  series  (No.  533,248),  application  for  which  was 
filed  Septembei  24,  1894,  comprises  a  set  of  mains  connected  to  and 
supplied  by  a  source  of  simple  alternating  currents,  and  associated  with 
this  set  of  mains  and  one  or  more  balance  wires  on  which  is  maintained 
an  E.  M.  F.  out  of  phase  with  the  E.  M.  Fs.  on  the  simple  alltinating 
mains.  At  various  paits  of  the  system  this  third  wire  is  connected  with 
the    tianslating   devices  which    lequire   a   displaced  E.  M.  F.   for    their 


Fig.  8. 

operation,  as,  for  example,  certain  forms  of  alternating  cuirent  motors. 
These  motors  have  some  of  their  coils  connected  across  the  simple  altei- 
nating  mains,  and  from  these  mains  in  the  normal  operation  of  the 
motors  is  derived  the  energy  which  actuates  them.  Olhei  coils  of  the 
motors  aie  connected  to  a  balance  wire  and  aie  supplied  thereby  with  a 
displaced  E.  M.  F. 

In  the  normal  operation  of  the  system,  that  is,  when  the  load  through- 
out the  system  is  normal,  including  the  load  on  the  motois,  then  the 
motors  will  derive  substantially  all  their  operating  energy  from  the  sim- 
ple alternating  mains,  and  the  balance  wire,  while  maintaining  a  dis- 
placed E.  M.  F.  on  the  coil  to  which  it  is  connected,  does  not  supply 
any  substantial  part  of  the  energy  which  is  converted  into  work  by  the 
rotation  of   the  motor.     Undei  these  circumstances   the  system   becomes 
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substantially  a  simple  alteriiatint;^  system  aud  is  capable  of  being  re|;u- 
lated  and  of  operaling  simple  allernaliug  devices  wilb  llie  same  facility 
as  the  ordinary  alternating  cunent  system.  This  i»  termed  in  the  pattnl 
the  monocyclic  system. 

Comparing  this  system  with  an  ordinary  multiphase  system  it  is  to  be 
noted  that  in  the  multiphase  system  there  are  three  or  mole  mains  cairy- 
iug  two  or  more  alternating  currents  of  different  phase,  each  of  which 
supplies  a  substantial  part  of  the  energy  required  foi  the  normal  opera- 
tion of   the  multiphase    translating   devices,  and  in   general  the   energy 


Fig.  9. 

transmitted  is  about  equally  divided  between  the  several  cuiients.  In 
the  case  of  the  monocyclic  system,  however,  as  herein  described,  only 
two  of  the  mains  and  the  simple  alternating  cuirent  carried  thereby  are 
instrumental  in  the  distribution  or  transmission  of  eneigy  in  the  normal 
operation  of  the  system.  The  other  main  or  mains  in  such  normal  oper- 
ation supply  simply  a  displaced  E.  M.  F. ,  but  do  not  have  any  substan- 
tial part  in  the  actual  transfer  of  energy.  Tliis  result  is  accomplished  by 
adjusting  the  relation  between  the  impressed  E.  M.  Fs.,  counter 
E.  M.  Fs.  and  resistances,  both  inductive  and  non-inductive,  of  the 
several  circuits. 

In  an  ordinary  multiphase  system  this  relation  is  such  that  in 
the  normal  operation  of  the  multiphase  translating  devices  the  counter 
E.M.F.  developed  in  each  blanch  or  circuit  in  such  devices  is  consider- 
ably less  than  the  impressed  E.  M.  F.  existing  in  such  branch  or  circuit. 
The  consequence  of  this  is  that  in  each  of  such  circuits  a  current  will 
flow,  consuming  energy,  and  this  energy  is  diawn  from  all  the  mains. 
In  the  monocyclic  system,  however,  as  herein  described,  the  impiessed 
E.  M.  F.  in  one  or  more  of  the  branches  or  circuits  of  the  translating  de- 
vices is  made  substantially  equal  to  the  counlei  E.  M.  F.  which  is  gen- 
erated in  such  branch  oi  circuit  in  the  normal  operation  of  the  devices, 
consequently  practically  no  current  will  flow  in  such  branches  or  cir- 
cuits, the  E.  M.  Fs.  therein  being  piactically  balanced.  Under  varia- 
tions of  load  above  or  below  the  normal,  this  balance  will  no  longer 
ex.ist  and  the  balance  wire  will  then  be  traversed  by  a  cunent.  Thus  in 
the  case  of  an  overload  on  the  device  in  question,  the  counter  E.  M.  F. 
will  fall  below  the  impressed  E.  M.  F.  in  the  branch  connected  to  the 
balance  wire  so  that  a  current  will  result  in  the  direction  of  the  im- 
piessed E.  M.  F.,  that  is,  the  device  will  absorb  energy  from  the  bal- 
ance wire. 

On  the  other  hand,  in  the  case  of  an  abnormally  light  load  on  the 
translating  device  the  counter  E.  M.  F.  in  such  device  will  rise  above 
the  impressed  electromotive  force  and  current  will  flow  in  the  direction 
of  the  E.  M.  F.,  thus  supplying  energy  to  the  balance  wire.  The  bal- 
ance wire  thus  acts  as  a  possible  means  for  transferring  and  equalizing 
the  load  throughout  the  system. 

The  displaced  E.  M.  F.  on  the  balance  wire  may  be  derived  from  the 
same  machine  that  supplies  the  alternating  current  to  the  simple  alter- 
nating mains,  or  it  may  be  derived  from  a  separate  machine.  It  is,  in 
fact,  immaterial  what  means  are  employed  to  maintain  the  displaced 
E.  M.  F. — whether  it  is  by  the  action  of  a  source  associated  with  the 
main  souice  of  simple  alternating  current— or  of  a  source  entirely  dis- 
tinct theiefrom,  or  by  the  action  of  one  or  more  of  the  translating  de- 
vices themselves.  Thus  certain  classes  of  translating  devices,  such  as 
motors  having  displaced  coils,  are  capable  of  supplying  the  displaced 
E.  M.  F.  by  their  normal  operation  while  deriving  their  operating 
energy  from  the  simple  alteinating  mains. 

The  invention  lies  not  so  much  in  the  type  or  arrangement  of  appa- 
ratus employed  as  in  the  proportioning  of  the  forces  acting  therein,  and 
of  the  resistances  opposed  to  such  forces,  so  as  to  bring  about  a  normal 
condition  of  static  equilibrium  or  balance,  as  regards  the  balance  wiie 
and  the  parts  immediately  connected  therewith. 

Fig.  9  represents  diagramatically  a  system  of  distribution  to  which 
this  method  is  applicable  and  which  includes  many  of  the  details  de. 
scribed  and  illustrated  above.  Other  illustrations  accompanying  the  speci- 
fication show  a  system  similar  to  the  above  but  in  which  the  displaced 
E.  M.  F.  is  derived  diiectly  fioni  the  main  source  of  simple  alteinating 
current,  a  system  in  which  the  displaced  E.  M.  F.  is  obtained  by  the 
action  of  the  translating  devices  themselves;  a  system  in  which  the 
displaced  E.  M.  F.  is  supplied  by  a  motor  generator  and  one  employing 
a  three  phase  generator. 

Referring   to  Fig.  9,  G  is   an   alternating   current   generator  having   a 


main  armature  coil  f^  and  as  in  the  preceding  illustrations,  an  additional 
eoil,  g' ,  angularly  displaced  Ipicfciably  90  degrees)  wilb  rtfeiencc  to 
the  main  coil,  and  connected  at  one  end  to  the  intermediate  poilion  of 
the  main  coil  and  at  its  other  end  to  a  third  collector  ring;.  The  gener- 
ator shown  is  compound  wound,  having  one  field  coil  !■'  included  di- 
rectly in  tho  simple  alternating  ciicuit  through  a  rectifying  commutator 
C,  a  resistance.  A',  shunting  the  break  of  the  commulatoi  to  prevent 
sparking;  the  other  field  coll  /■'  has  a  separate  exciter  F,. 

The  circuit  4-5  indicates  a  simple  alternating  trani^foimer  and  branch 
circuit,  the  energy  for  which  is  derived  altogether  fiom  the  main  gener- 
ating coil  g  of  the  generator;  6-7  is  a  connection  to  an  induction  motor 
.)/ having  an  inducing  winding  with  main  and  supplementary  coils  eini- 
ilaily  arranged  to  those  of  the  generator  6',  the  simple  alternating  lines 
6  and  7  leading  to  the  main  coil  m  of  the  motor  and  the  balance  wire  S 
leading  to  the  supplementary  coil  >«'.  These  coils  may  be  supposed  to 
act  upon  a  closed  coil  armatuie  in  the  usual  manner,  and  when  the 
motor  is  staitcd  from  rest  the  aisplaced  E.  M.  Fs,  supplied  to  its  angu- 
larly displaced  coils  will  fuinish  the  torque  required  for  starting. 
When  the  motor  is  running  a  counter  E.  M.  F.  is  developed  in  all  of  its 
coils,  and  the  counter  E.  M.  F.  between  the  lines  6  and  8  and  between 
the  lines  7  and  S  will  be  the  resultant  of  the  counter  E.  M.  Fs.  gener- 
ated in  the  supplementary  coils  m  m' . 

The  direction  and  magnitude  of  the  cuirent  flowing  in  the  several 
branches  of  the  circuits  of  the  motor  depends  upon  the  relation  be- 
tween the  impressed  and  the  counter  E.  M.  Fs.  in  the  respective 
branches  or  circuits.  By  properly  proportioning  the  windings  of  the 
generator  or  of  the  motor  by  piopeily  adjusting  the  impedance  of  the 
several  circuits,  the  effective  impressed  and  counter  E.  M.  Fs.  in  any 
one  of  the  branches  can  be  made  substantiall}'  equal  when  the  motor  is 
running  at  uoimal  speed  and  load.  The  motor  M  is  shown  directly  con- 
nected to  the  main  and  the  third  wire,  but  transfo'iiiers  maybe  included 
in  the  connections  if  desired,  as  shown  in  the  circuit  9-10  11. 

Patents  Nos.  533,249  and  533,250.  of  which  the  applications  were  filed 
Novembei  20  and  24,  1894,  respectively,  relate  to  a  monocyclic  motor. 

The  motor  is  represented  diagramatically  in  Fig.  10.  Its  primary 
member  is  provided  with  mains  and  "teaser"  windings  m  and  >«',  the 
collector  ling  r'  being  connected  with  a  line  making  connection,  say, 
at  the  generatoi  with  a  coil  displaced  in  phase  from  that  of  the  simple 
alternating  current  flowing  in  the  two  outside  lines  represented. 

Fig.  11  represents  three  monocyclic  motors  connected  to  a  simple  al- 
ternating circuit  and  with  theii  teaser  coils  connected  to  a  balance  wire 
3.  When  the  motors  are  in  normal  operation  the  balance  wire  will  carry 
substantially  no  current.  Currents,  however,  may  be  conveyed  ovei  this 
wire  from  one  motor  to  another  when  one  is  loaded  unequally,  or  when 
one  or  more  of  the  motors  are  starting  or  running  at  other  than  the  nor- 
mal speed.   In  starting  a  motor  of  this  chaiacter  the  field  of  the  machine 
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Figs.  10  and  11. 

should  be  left  unexcited  until  the  armature  has  been  brought  to  speed, 
as  is  now  the  common  practice  with  different  forms  of  polyphased 
motors. 


Common  Sense  Oil  Filter. 


The  oil  filter  we  illustrate,  made  by  F.  H.  Ailing,  New  Haven,  Conn., 
has  the  unique  advantage  of  the  entire  operation  of  filtering  being 
plainly  visible. 

The  filteiing  medium  is  all  submerged  in  water,  and  occupies  the 
upper  portion  of  two  bell-shaped  glasses.  The  oil  to  be  filtered  is  put 
into  the  tank  on  top  of  the  filter,  and  is  fed  down  through  the  side  pipe, 
entering  the  filter  at  the  bottom  near  the  centre.  Oil.  being  lighter 
than  watei,  immediately  rises  through  the  water  and  accumulates 
beneath  the  filtering  material,  being  enclosed  by  the  bell.  By  capillary 
attraction  and  its  gentle  pressure  upward  from  its  lighter  giavity,  it 
gradually  goes  up  through  tbe  filtering  material  in  the  lower  glass  bell, 
and  is  caught  and  required  to  pass  through  the  upper  one  in  the  same 
manner,  the  clean  oil  accumulating  on  top  of  the  water,  and  is  diawn  off 
at  the  front  faucet,  which  communicates  with  the  central  pipe.  Tbe  side 
faucet  is  to  draw  off  the  water. 
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Tliroiigli  the  difference  of  specific  gravity  of  water  oud  oil.  tlic  latter 
rises,  while  the  iron  nnd  babbitt  and  most  other  impurities  found  in  the 
oil,  being  heavier  than  water,  have  a  tendency  to  fall ;  this  tendency,  how- 
ever, is  greatly  diminished  by  the  water,  whose  specific  gravity  subtracts 
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Common  Sense  Oil  Fii,ter. 

from  that  of  these  substances,  and  thus  they  have  a  very  moderate  incli- 
nation to  drop.  As  a  result  of  these  two  modi6cations  there  is  a  very 
gentle,  but  sure,  tendency  to  separate,  and  this  condition  permits  oil 
beiug  filtered  successfully  for  any  length  of  time.  The  filtering  mateiial 
used  is  such  as  has  been  pioven  by  most  thorough  expeiiment  and  con- 
stant use  to  be  the  best,  not  only  for  some  kinds  of  oil,  but  for  all  kinds. 
The  filter  is  made  of  glass,  so  that  the  operation  is  visible. 


Automatic  Motor  Switch. 


In  order  to  prevent  the  burning  out  of  armatures  and  other  accidents 
which  not  infrequently  occur  to  electric  motors  through  accidents  oi 
caielessness  of  the  attendants,  the  Brodie  Electric  Company,  of  Man- 
chester, N.  H.,  has  brought  out  an  automatic  motor  switch  shown  in  the 
accompanying  illustration. 

The  switch  is  designed  to  open  the  ciicuit,  not  only  when  an  abnoimal 
curient  passes  through  the  armature  and  thus  to  prevent  danger  fiom 
overloading,  but  also  to  disconnect  the  motor  whenever  the  field  curient 
ceases  from  any  cause,  as  through  the  ciicuit    being   thiown    off   at   the 


exceeds  the  proper  amount,  the  magnclisra  due  to  it  preponderates  over 
that  due  to  the  field  current  mid  the  detent  leleases,  allowing  the  switcli 
to  open  and  disconnect  the  inutor;  or,  if  the  current  snjjplied  to  the 
motor  fails  from  any  cau.se,  the  magnet  immediately  lo.^es  its  pov.ei,  the 
switch  is  instantly  released,  and  the  nioloi  ispiotccted  from  the  damage 
that  might  otherwise  occur  from  the  .sudden  resumption  of  the  current 
btfoie  the  rheo-^lal  had  been  thrown  back.  In  order  to  shut  down  the 
motor  it  is  only  necessary  to  press  the  button  on  the  left  hand  side  of 
the  switch.  Wires  may  be  led  from  the  short  circuiting  contacts  to  any 
part  of  the  building  where  the  motor  is  used,  and  the  buttons  may  be 
arranged  to  shut  down  the  motoi  from  distant  points  in  case  of  accident. 
Auxiliaiy  arcing  contacts  are  provided  to  prevent  the  fusing  of  the 
switch  contacts  when  heavy  curients  are  broken. 


Automatic  Motor  Switch. 

central  station  or  any  other  reason.  It  thus  prevents  damage  which  is 
likely  to  result  if  the  curient  should  suadenly  be  thrown  on  again. 

To  accomplish  the  above  named  objects  an  oidinary  double-pole  jack- 
knife  switch  of  approved  design  is  employed  which  is  supplied  v,ilh 
special  springs  tending  to  hold  it  in  an  open  position.  Between  the 
blades  of  the  switch  is  mounted  an  electromagnetic  controlling  device 
consisting  of  a  differential  electromagnet  controlling  the  position  of  a 
detent,  which  detent  is  capable  of  engaging  with  the  switch  and  holding 
it  closed,  but  if  the  curient  increases  above  a  certain  amount  the  detent 
releases  and  the  switch  is  thrown  open.  One  of  the  spools  on  the 
electromagnet  is  in  series  with  the  motor  armature,  while  the  other  is 
traversed  by  the  field  current  of  the  machine. 

The  operation  of  the  device  is  as  follows:  Upon  closing  the  switch  the 
detent  through  the  infiuence  of  the  field  current  holds  the  switch  in  a 
closed  position  and  the  motor  may  be  staited  by  the  rheostat  in  the  usual 
way;  if,  however,  at  any  time  tbiougb  overloading  the  armature  cuirent 


Air-Blast  Transformer. 


The  development  of  transformeis  of  very  large  capacity  for  sub-station 
and  large  power  transmission  has  been  the  subject  of  much  careful  study 
and  research  on  the  part  of  the  General  Rlectric  Company,  with  the 
result,  it  is  claimed,  of  overcoming  the  difliculties  which  for  some  time 
were  considered  almost  prohibitive  of  the  use  of  very  laige  transformer 
units. 

The  principal  difficulty  met  with  in  transformer  work  is  the  matter 
of  temperature.  All  large  transfoimers  to  be  efficient  and  economical 
must  be  provided  with  artificial  means  of  cooling.  Many  methods  have 
been  from  time  to  time  proposed  for  the  artificial  cooling  of  large  trans- 
formers; such,  for  example,  as  the  ciiculation  of  oil  through  the  tians- 
former  and  a  cooling  tank  or  the  passage  of  water  or  othei  cooling  fluid 
through  pipes  within  the  transformer,  all  of  which  have  shown  themselves 
to  be  complicated  and  inconvenient.  The  Geneial  Klectric Company  has, 
however,  devised  a  simple  and  efficient  air-blast  system,  which  consists 
of  a  transformei  having  nunieious  air  ducts  through  which  cool  air  is 
constantly  foiced  by  means  of  a  blowei,  the  temperature  being  suf- 
ficiently reduced  by  radiation  from  the  walls  of  the  ducts.  This  system 
is  practically  the  same  as  that  by  which  all  large  dynamos  are  kept  cool, 
differing  only  in  that  we  are  so  fortunate  as  to  have  ip  the  dynamo  a 
rotating  armature  to  create  the  necessary  draft,  while  in  the  transformer 
a  separate  fan  has  to  be  used. 

By  means  of  the  air-blast  the  rise  in  temperature  may  be  readily  kept 
below  60  pel  cent.,  or  even  lower  if  iequired,the  200  kw  transformers  re- 
cently luanufactuied  for  the  Cataract  Constiuction  Company  having  a 
maximum  rise  of  but  35  per  cent.  The  power  required  to  supply  the 
necessary  air-blast,  of  course,  varies  with  the  transformer  capacity  in- 
stalled, and  also  with  the  distance  that  it  is  necessary  to  convey  the  ail 
from  the^blower   to    the    tiansformer.     Under  ordinary  conditions,  how- 
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ever,  it  will  not  exceed  one-half  of  1  per  cent,  of  the  total  capacity  of  the 
transformers  cooled,  and  in  large  sub-stations  it  may  generally  be  re- 
duced to  one-fourth  of  1  per  cent. 

A  simple  method  of  installing  one  or  more  large  sub-station  trans- 
formers is  to  place  them  over  a  duct  beneath  the  floor  having  suitable 
openings  beneath  each  transformer  for  the  air-blast, which  is  maintained 
in  the  duct  by  means  of  a  blower  driven  fiom  any  convenient  source  of 
power,  the  duct  at  the  same  time  serving  as  a  convenient  place  to  locate 
all  wires  coming  to  the  transformers.  The  air  passes  through  the  duct 
upward  through  the  tiansforlnei  and  may  either  escape  into  the  sur- 
rounding room  or  may  be  led  away  through  other  ducts  as  may  be  found 
most  convenient. 

Transformers  of  the  air-blast  type  are  built  in  the  following  standard 
sizes:  40,  65,  75,  100,  and  150  kw.  Special  transfoimers  of  intermediate 
or  larger  sizes  can,  however,  be  fumisbed  almost  as  promptly  as  standard 
apparatus. 


financial  intelligence. 


The  Electrical  Stock  Market. 


New  Yukk.  Feb.  2,  1895. 
,.GENERAL  ELECTRIC  has  not  seen  6t  lo  participate  in  tne  bettered  feeling 
of  most  electrical  stocks  this  week.  The  selling  of  this  slock  has  at  all  limes 
during  the  week  been  more  copspicuous  than  the  buying,  and  the  stock  has 
been  weak  when  the  rest  of  the  active  list  has  manifested  a  distinct  tendency 
;o  advance.  On  one  day  it  broke  four  points  on  gales  of  26.670  shaies.  There 
is  DO  doubt  that  a  good  deal  of  long  stock  has  come  out.  but  most  of  the  decline 
was  brought  as  the  result  of  a  well-directed  bear  campaign  engineered  by  all 
the  old  leaders  on  the  down  tack.  This  bear  campaign  has  been  long  in  con- 
templation, and  people  on  the  inside  have  had  deBnite  and  precise  information 
iu  regard  to  the  lime  and  extent  of  (all  in  General  Electric's  quotations.  The 
opportunity  came  Ibis  week  and  quick  advantage  was  taken  of  some  small 
sales  of  long  stock  following  upon  the  repeated  bear  stories  of  last  week  as 
retailed  in  these  columns.  Liquidation  was  hurried  along  by  well-circulated 
reports  that  the  annual  report  soon  lo  be  made  public  would  show  large  gross 
earnings  but  very  small  net  prohts.  The  liquidation  was  aggravated  by  the 
persistent  hammering,  and  quotations  finding  no  support,  fairly  tumbled  over 
each  other.  It  seems  as  if  insiders  have  not  been  averse  to  the  decline,  for  no 
effort  at  all  was  made  to  check  the  slump,  no  contradictions  being  made  of  the 
current  unfavorable  rumors,  nor  any  buying  for  their  account.  In  the  last 
two  days  quotations  have  bettered  a  little,  more  out  of  sympathy,  however, 
with  the  advancing  market  than  through  a  genuine  appreciation  of  value,  and 
the  stock  closes  for  tlie  week  in  a  comparatively  bad  way.  speculatively  speaking. 

WBSTINGHOUSE  ELECTRIC  issues  are  practically  unchanged,  though  a 
slight  stiffening  in  the  price  of  the  common  is  noticed.  Reports  of  current  busi- 
ness continue  good,  and  the  work  of  removal  to  the  new  Brinton  shops  is  pro- 
gressing at  a  rate  entirely  satisfactory  to  the  company's  oificials. 

POSTAL  TELEGRAPH  has  been  strong  of  late.  Its  business  has  recently 
been  increasing  by  leaps  and  bounds,  the  efiBciency  and  despatch  of  the  service 
having  been  demonstrated  of  late  on  several  noteworthy  occasions  to  a  degree 
to  invite  the  most  favorable  criticism.  President  Chandler's  policy  of  doing  a 
thing  well  is  apparently  receiving  its  due  rewards.  Very  promising  things  are 
told  of  the  company's  increasing  earnings. 

AMERICAN  BELL  TELEPHONE  is  still  sick.  It  has  been  depressed  this  week 
more  than  anything  else  by  reports  of  ever-increasing  competition,  which  is 
said  to  be  making  great  inroads  on  the  company's  revenues,  especially  in  Indi- 
ana. Ohio  and  the  other  middle  Western  States.  The  officials  have  determined 
to  push  along  the  contemplated  long-distance  extensions,  and  these  new  lines 
will  eventually  prove  a  source  of  profitable  revenue  that  will  assure  big  Bell 
Telephone  dividends  for  years  to  come.  Nothing  has  as  yet  been  decided,  how- 
ever, about  the  auction  sale  of  stock  left  over  from  subscription  or  regarding 
the  issue  of  the  remaining  $25,000,000  capital  stuck  authorized  last  year. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  128  130 

Edison  Electric  III,,  New  York 100            98  lOO 

"        "       Brooklyn 100  108  110 

Boston 100  123  126 

•'              "        "        Philadelphia 100  120  125 

Edison  Ore  Milling 100             U  15 

Electric  Storage  Co.,  Philadelphia 100            35  40 

General  Electric 100            30  30X 

General  Electric,  pref 100            65  70 

Westinghouse  Consolidated,  com SO            32  32J-4 

pref 50            49H  50 

BONDS, 

Edison  Electric  HI..  New  York 1,000  108  109 

Edison  Electric  Light  of  Europe 190  75  85 

General  Electric  Co.    deb.  S's 1,000  90  90H 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telepnone 100  190  192 

American  District    Telegraph 100  45  49 

American  Telegraphs  Cable 100  92  93 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  140  145 

Erie  Telephone 100  47  48 

Gold  &  Stock    Telegraph 100  106  110 

Mexican  Telegraph 100  180  190 

Mexican  Telephone 100  75  80 

New   England  Telephone 100  67  69 

New  York  &  New  Jersey  Telephone lOO  97^         99 

PosUl  Telegraph-Cable 100  S3  58 

Western  Union   Telegraph 100  88  88^ 


THE  ERIE  TELEGRAPH  AND  TELEPHONE  COMPANY.  Lowell.  Mas 
declared  a  dividend  of  1  per  cent,  for   the  quarter  ended   Dec.  31,  11)94.  and   re- 
ports a  surplus  of  flS9.S23.S7. 

THE  UNITED  STATES  ELECTRIC  SECURITIES  COMPANY  has  declared  a 
semiannual  dividend  of  i3.So  per  share  on  the  preferred  stock:  checks  are  being 
delivered  to  stockholders  to-day. 

THE  NEW  YORK  AND  NEW  JERSEY  TELEPHONE  COMPANY  will,  on 
and  after  March  2.  redeem  its  first  mortgage  6  per  cent.  bond*.  In  order  to  pay 
off  its  maturing  fir.sts  it  offers  for  sale  rJ75,000  S  per  cent.  30-year  gold  bonds  at 
103  and  interest. 

ELECTRIC  TRACTION  slocks  have  again  been  lively.  Long  Island  traction 
remains  weak.  Added  to  the  depressing  effect  created  by  the  strike's  occurrences 
comes  the  report  that  it  is  very  doubllul  whether  the  company  can  meet  its 
coming  interest  and  rental  obligations  and  a  forfeiture  of  important  leases  is 
thereby  threatened.  Brooklyn  traction,  loo.  continues  to  sag.  and  the  muddle.of 
litigation  following  on  the  strike  is  not  calculated  to  cheer  depressed  stock- 
holders. In  Philadelphia  there  have  been  savage  attacks  on  the  Tractions,  but 
there  has  been  a  rally,  the  most  violent  fluctuations  being  in  Metropolitan, 
Peoples  and  Philadelphia.  Consolidated  Traction  of  New  Jersey  is  also  down, 
but  Director  B.  M.  Chanley  says  "there  is  nothing  in  the  company's  affairs  to 
cause  a  moment's  alarm;  earnings  now  exceed  fixed  charges,  and  beginning 
with  spring  they  will  equal  J2.500  a  day  above  all  charges."  This  means  some- 
thing earned  for  stockholders, 

BOSTON  TRADING  has  been  confined  to  West  End.  Nothing  has  come  as  yet 
of  the  threatened  labor  troubles,  the  company  having,  it  is  reported,  made  con- 
cessions, but  the  stock  naturally  is  not  inclined  to  rise  on  such  reports. 

DUQUESNE  i'raCTION— A  Pittsburgh  slock  much  thought  of  in  the  East— has 
redeemed  the  promise  told  of  last  week  by  declaring  a  dividend  of  2  per  cent. 
($1  per  share):  checks  will  be  mailed  on  Monday.  At  present  market  prices. 
28  and  29.  Duquesne  Traction,  with  dividends  on  a  4  per  cent,  basis,  nets  the 
investor  7.15  per  cent.,  which  is  the  largest  sum  yielded  on  any  Pittsburgh 
traction  stock.  Citizens'  Traction  yields  at  current  prices,  5.10  per  cent.  Pitts- 
burgh. Allegheny  and  Manchester  6  4  per  cent:  Pleasant  Valley.  5  per  cent. ; 
West  End  Traction  4  per  cent.,  and  Pittsburgh  Traction  5  per  cent. 

BUFFALO  STREET  RAILWAY— another  "foreign"  road  dealt  in  here— makes 
a  fine  report  for  the  year  ending  Dec.  31,  1894.  Net  earnings  were  J679.fc£2, 
an  increase  of  S10S,943  over  the  figures  for  1893,  and  there  is  a  surplus  applica- 
ble to  dividends  of  $210,735.  which  is  nearly  4  per  cent  on  the  stock. 

ELECTRIC  TRACTION  STOCKS. 

Bid.  Asked 

Union  Ry.  Co.  (Huckleberry) US  125 

Brooklyn  Traction,  com H  ^3 

"     '             ■'         pref         58  62 

Long^  Island  Traction lOM  IW 

Rochester  St.  Ry 36  38 

Columbus  St.  Ry 45  SO 

Louisville  St.   Ry.  com Ji  39 

pref 87  88 

Cleveland  Electric  Ry ''  ^ 

Cleveland  Citv  Ry 68  '" 

North    Shore   Traction 23  25 

New  Orleans  Traction i*'A  ;6H 

New  Orleans  Traction  pref ^H  *'M 

Worcester  Traction  com 12)<  1* 

-      "                  ••       pref f  81 

Metropolitan  Traction,  Philadelphia W5i  9^ 

Philadelphia  Traction. 87  89 

People's  Traction *%  ■"?» 

Binghamton  R,  R.  common 100  — 

BONDS. 

Bid.  Asked 

•Union  Rv.  1st.   mtge  6s 10=  108 

•Westchester  Electric  1st.  mtge.  5s 98  101 

Rochester  St.  Rv.  1st.  Ss 95  97 

•Columbus  St.  Ry.  1st 5s 95  97 

Columbus   Crosstown  1st.  Ss 95  97 

•Binghamton  Railroad  Co.  5« 99  100 

•With  accrued  interest. 


Special  (£orresponbence. 


Pittsburgh  Notes. 


PiTTSBrRGH,  Feb.  2.  1895. 

PREPAR.ATIONS  ARE  BEING  .MADE  by  local  electric  light  men  for  a  large 
attendance  at  the  Cleveland  convention.  Owing  to  the  short  ride  between  here 
and  Cleveland  the  Pittsburgn  delegation  will  be  exceptionally  large. 

THE  PROCESS  OP  MOVING  the  Westinghouse  electric  works  from  Garrison 
.\IIey.  this  citv.  to  Brinton.  is  rapidly  progressing.  The  company  is  expected 
to  extend  a  general  invitation  to  the  guests  at  the  Cleveland  convention  for  a 
visit  to  Pittsburgh  to  the  new  works.  If  this  should  be  done  those  who  will  lake 
advantage  of  that  invitation  will  have  an  opportunity  of    seeing  many  interest- 
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ing  sights.  The  arrangemenls  and  equipment  of  machinery  in  llic  new  shops 
are  said  to  surpass  anything  in  the  world  in  a  similar  establishment,  and  the 
Westiughouse  Company  has  facilities  there  for  lurning.out  apparatus  that  have 
never  been  equalled. 

A  NU.MBER  OF  I'RO.MINENT  CITIZENS  have  inaugurated  a  move  against 
the  local  street  car  companies,  which,  if  it  should  he  successful,  will  bring 
lots  of  new  business  to  car  manfactuicrs.  A  bill  was  introduced  into  the 
Pennsylvania  legislature  yesterday  compelling  street  car  companies  to  charge 
a  reduced  fare  to  their  patrons  when  the  latter  are  obliged  to  ride  in  the  cars 
and  cannot  get  a  seat,  in  other  words,  have  to  stand  up.  It  is  said  the  bill  has 
powerful  backing  and  is  being  vigorously  pushed.  The  street  railway  business 
is  now  conducted  iu  this  city  as  near  perfection  as  possible.  During  all  the  va- 
rieties of  recent  weathers,  heavy  snow  storms,  sltet.  rain,  Irost,  etc.,  etc..  the 
operation  of  all  the  roads  was  never  impaired,  and  the  street  car  traveling 
public  were   liever   inconvenienced   by   undue  waiting    because  cars   were  not 


Western  Notes. 
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THE  NASHOLD  CLEAT  is  now  being  manufactured  to  the  number  of  100,000 
a  month,  and  still  unfilled  orders  on  hand  Feb.  2  amounted  to  120.000  cleats. 

MR.  J.  P.  B.  FISKE  has  severed  bis  connection  with  Ihe  Morgan  Engineering 
Company,  Alliance.  O.  Mr.  Fiske  was  formerly  in  the  motor  department  of  the 
General  Electric  Company. 

FRED.  W.  RICHART.  Carbondale.  III.,  has  just  completed  the  installation  of 
a  500-lighi  A.  C.  incandescent  lighting  plant,  for  Wright  Bros..  Vienna,  111., 
using  Bain  electrical  apparatus  and  Watertown  steam  machinery. 

THE  McEWEN  MANUFACTURING  COMPANY,  through  Agent  Sharp,  has 
captured  the  order  placed  by  the  great  retail  bouse  that  is  to  occupy  the  block 
between  Jackson  and  Van  Buren  streets  on  State  street.  The  McEwen  Company 
will  supply  both  engines  and  direct  connected  generators  of  their  own  make. 

THE  CARD  ELECTRIC  COMPANY.  Mansfield.  O.,  reports  the  following 
sales  of  electrical  machinerj-.  Citizens'  Street  Railway  Company.  Mansfield, 
O..  two  single  35hp  equipments  and  one  double  35hp  equipment;  Elkhart  and 
Goshen,  Ind..  five  single  3S-hp  equipments,  two  double  25-hp  equipments,  and 
two  double  35-bp  equipments;  Bloomington,  111..  Street  Railway  Company,  one 
double  25-bp  equipment:  Lincoln,  111.,  Street  Railway  Company,  one  double 
23-bp  equipment:  J.  E.  Tomlinson,  Centerville.  S.  D..  one  35-kw  multipolar 
dynamo:  E.  C.  Hargrave  &  Company.  Hinckley.  N.  V.,  one  30-kw  multipolar 
dynamo;  Manstield  Machine  Works,  Mansfield,  O..  one  30kw  generator  with 
multipolar  motor  equipment ;  The  Aultman  &  Taylor  Machinery  Company, 
Mansfield.  O..  one  30-kw  multipolar  dynamo;  Fulton  Truck  and  Foundry  Com- 
pany. Mansfield.  O..  one  30-kw  dynamo;  J.  Holt  Gates.  St.  Louis,  one  30-kw 
multipolar  dynamo;  J.  Holt  Gates.  Chicago,  one  30-kw  multipolar  dynamo; 
United  Slates  Baking  Company,  Louisville  and  Indianapolis,  two  25-kw  multi- 
polar dynamos ;  Geo.  P.  NicoUs.  Chicago,  one  15-hp  multipolar  generator; 
Niagara  Engineering  Companj'.  Buffalo,  N.  Y..  one  12-kw  machine,  besides 
numeious  other  multipolar  motors  and  dynamos  of  small  sizes.  For  the  Niles 
Tool  Works.  Hamilton,  O.,  a  large  special  iron-clad  reversible  motor  for  work- 
ing boiler-plate  rolls.  This  motor  will  be  controlled  by  special  reversible  con- 
troller with  long  lever  handle.  The  Card  Companj*  is  making  a  specialty  of 
this  class  of  work.  The  factory  is  mow  well  equipped  for  work  and  orders 
are  coming  in  fast. 


(Beneral  Hcips. 


New  Incor(>orations. 


THE  ST.  LOUIS  AND  JEFFERSON  BARR.\CKS  RAILW.W  COMPANY,  St. 
Louis,  Mo.,  capital  stock  $50,000.  has  been  incorporated. 

THE  CHICAGO  BELT  LINE  STREET  RAILROAD  COMPANY.  Chicago. 
111.,  capital  stock  SSCO.OOO,  has  been  incorporated  by  F.  J.  Phillips,  G.  P.  Loehr, 
and  Andrew  Matson. 

THE  CHARDON  TELEPHONE  COMPANY,  Cbardon.  O..  capital  stock  $2,000, 
has  been  incorporated  by  Orange  Pomeroy  and  others  to  build  and  operate  an 
exchange. 

THE  MUTUAL  AUTOMATIC  TELEPHONE  COMPANY,  Chicago.  111.,  capital 
stock  $1,000,000.  has  been  incorporated  by  Athel  E.  Mackin,  Joseph  Kelley  and 
James  F.  Dubig. 

THE  FISHERVILLE.  BARTERBROOK  AND  STUART'S  DRAFT  TELE- 
PHONE COMPANY.  Fisherville,  Va..  has  been  incorporated  by  J.  W.  Paul.  P. 
T.  Burkholder,  W.  F.  Gilkeson  and  others. 

THE  PEOPLE'S  TRACTION  COMPANY,  New  York,  capital  stock  $1,500,000 
has  been  incorporated  to  operate  a  street  surface  road  20K  miles  long.  V.  A. 
Wilcox.  B.  H.  Hibbs  and  J    A.  Bensel,  New  York,  are  the  promoters. 

THE  FULTON  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Fulton.  HI., 
capital  stock  $20,000.  has  been  formed  to  operate  an  electric  light  and  power 
plant.     C.  C.  McMahon.  Ed.  Wyatt  and  H.  S.  Remer  are  the  promoters. 

THE  YORK  LIGHT  AND  POWER  CO.MPANY.  York,  Neb.,  capital  stock 
$12,000.  has  been  incorporated  to  furnish  light  and  power  by  gas  or  electricity. 
H.  C.  Page.  Geo.  W.  Shuck.  S.  H.  Sedgwick  and  Geo.  R.  Reed  are  the  promoters. 

THE  WESTCHESTER  COUNTY  CENTRAL  ELECTRIC  COMPANY.  White 
Plains.  N.  V..  capital  stock  $75,000.  has  been  formed  to  build  and  operate  a 
street  surface  road.  F.  H.  Reed.  C.  A.  Johnson,  and  C.  M.  Nichols.  New  York, 
are  interested. 

THE  MASSACHUSETTS  CAR  COMPANY.  Saco.  Me.,  capital  stock  $500,000. 
has  been  incorporated  with  G.  A.  Hilton,   Milton,    Mass.,  ana  W.  G.  Wheildon, 


Stoneham,  Mass.,  as  treasurer,  for  the  purpose  of  manufacturing  and  dealing  in 
cars  and  railway  supplies. 

THE  RUSHVILI.E  ELECTRIC  LIGHT  COMPANY,  Kushville.  111.,  capital 
stock  $12,500,  has  been  incorporated  to  supply  electric  light  and  power.  C.  W. 
Waimnan,  John  Foote,  Chai  B.  Griffith,  J.  I",  Clarke,  Chas.  H.  Wells  and  John 
I).  Little  are  the  promoters. 

THE  METROPOLITAN  REGISTER  CuMPANY.  New  York,  capital  stock 
$10,000.  has  been  formed  to  make  and  sell  electrical  registers  and  indicators. 
J.  il.  Carson.  New  York;  J.  B.  Benton,  Elizabeth,  N.  J.,  and  J.  M.  Stoughtou, 
Yonkers,  N.  Y.,  are  the  organizers. 

THE  GRAND  ISLAND  LIGHT  AND  POWER  COMPANY,  Grand  Island, 
Neb.,  capital  stock  $50,000,  has  been  formed  to  erect,  operate  and  maintain  an 
electric  light  and  power  plant.  The  promoters  are  H.  T.  Julius' Fuetbman. 
Henry  C.  Joehnkand  W.  H.  Thompson. 

THE  MOLYNEUX  ELECTRIC  MANUFACTURING  CO.MPANY,  Buffalo,  N. 
Y.  capital  stock  $oO.OOO,  has  been  incorporated  to  make  and  sell  articles  covered 
by  the  Barton  S.  .Molyneux  patents.  The  promoters  are  H.  Walter  Webb.  Edgar 
Van  Etten  and  A.  C.  Leonard,  New  York. 

THE  BOYNTON  MULTIVOLT  BATTERY  COMPANY.  Brooklyn,  N.  Y.. 
capital  stock  $10,000.  has  been  incorporated  to  make  and  sell  electric  apparatus, 
batteries,  etc..  etc.  E.  S.  Boynton.  Brooklyn.  Abraham  Strauss  and  Peter 
Kemble.  New  York,  N.  Y.,  are  the  promoters. 

THE  CLINTONVILLE  ELECTRIC  LIGHT  .\ND  POWER  COMPANY,  Clin- 
tonville.  Wis.,  capital  stock  J8.000.  has  been  formed  to  operate  an  electric  light 
and  power  plant  at  Clintonville.  D.  S.  Stewart.  L.  M.  Stewart,  Clintonville, 
and  P.  A.  Stewart,  Morns,  Wis  ,  are  interested. 

THE  B.\LLSTON  ELECTRIC  RAILROAD  COMPANY.  Ballslon  Spa.  N.  Y.. 
capital  stock  $200,000,  has  been  formed  to  bulla  and  operate  a  street  surface 
road  10  miles  long.  Thos.  Craig,  Trenton.  N.  J.  E.  W.  Smith,  New  York  and 
F.  R.  Barnes.  Ballslon  Spa.  N.  Y.,  are  interested. 

THE  CENTR.^L  WISCONSIN  ELECTRIC  RAILWAY  COMPANY.  Oshkosh, 
Wis.,  capital  stock  $1,000,000.  has  been  incorporated  to  build  au  electric  road 
from  Oshkosh  to  Kaukauua.  W.  K.  Grueuewald,  Oshkosh;  M.  L.  Campbell. 
Neenah;  T.  E.  Ryan,  Waukesha,  Wis.,  are  interested. 

THE  JACKSON.  WELLSTON  AND  McARTHUR  RAILWAY  COMPANY. 
Wellston.  O..  capital  stock  $10,000.  has  been  incorporated  by  Isaac  E.  Adams. 
Daniel  J.  Ryan,  Edwin  R.  Sharp  and  others  for  the  purpose  of  building  and 
operating  an  electric  railroad  through  Wellston  to  Mc.^rthur. 

THE  KING  SOLOMON  MINING  AND  POWER  COMP.\SY,  Chicago,  III., 
capital  stock  $1,000,000.  has  been  formed  to  develop  and  locate  mining  property, 
and  to  furnish  light,  neat  and  power,  electric  or  otherwise:  also  lo  construct 
railways,  etc.    The  promoters  are  John    Casselman,  Arthur  B.  Lewis  and  Harry 

C.  Igel. 

THE  COMPTON  ELECTRIC  SERVICE  COMPANY,  New  York,  maximum 
capital  stock  $300,000,  has  been  formed  to  manufacture  and  sell  electrical  and 
mechanical  devices,  appliances,  apparatus,  etc.  Geo.  L.  Thomas.  Baltimore.  Md., 
Melviu  Coniplon.  Newark.  N.  J.,  and  J.  Fred  Clasby,  Elizabeth,  N.  J.,  are 
interested  parties. 

THE  ELECTRIC  PURIFIER  COMPANY.  Chicago.  III.,  capital  stock  $300,000, 
has  been  formed  to  manufacture  and  sell  electric  and  other  purifiers  and  also  to 
buy  and  operate  patents  for  the  above  purposes.  Geo.  H.  Reynolds,  A.  B  Jen- 
kins. Julius  Kessler,  Win.  T.  Rankin  Wm.  M.  Cully,  and  Henry  L.  Williams, 
arc  the  promoters. 

THE  JACKSON,  WELLSTON  -"iND  McARTHUR  RAILWAY  CO.MP.\NY, 
Wellston,  O..  capital  stock  SIO.COO.  has  been  formed  to  build,  acquire,  or  operate 
a  railroad  to  be  operated  by  steam,  electric,  horse,  or  other  motive  power. 
Isaac  E.  Adams.  Dan.  J.  Ryan,  Edwin  R.  Sharpe,  Chas.  Kinney  and  Edw.  B. 
McCarter  are  interested. 

THE  FORT  MADISON  WATER  COMPANY.  Jersey  City.  N.  .J,  capital  stock 
$275,000.  has  been  formed  to  construct,  maintain  and  operate  water  works,  gas 
works,  and  electric  light  works.  Alfred  &.  Brown,  Louis  Hallock.  Jr..  Robt.  H. 
Dillingham.  Heibert  F.  Hatch,  East  Orange,  and  Chas.  B.  Brown,  Jersey  City 
N.  J.,  are  the  promoters.  ' 

THE  UNIVERSAL  ENGINEERING  COMPANY.  Baltimore.  Md..  capital 
stock  $10,000,  has  been  incorporated  by  Geo.  W.  F.  Vernon.  Theodore  F.  Wil- 
cox. Wm.  J.  King,  Julius  Stern  and  Leopold  Stern,  to  carry  on  a  mechanical 
manufacturing  and  industrial  business  for  the  sale  and  manufacture  of  electri- 
cal instruments,  machinery  and  supplies. 

THE  LORAIN  AND  WELLINGTON  RAILW.\Y  COMPANY,  Lorain,  O.,  capi- 
tal stock  $100,000.  has  been  formed  to  construct  and  operate  a  street  railroad  to 
be  operated  by  electricity  or  other  motive  power:  also  to  furnish  electric  light 
and  power.  H.  C.  Reddington,  E.  H.  Pierce,  John  Stang.  Q.  Gillmore,  J.  W. 
Steele.  O.  F.  Carter  and  Jas.  NichoU.  Jr.,  are  the  promoters. 

THE  FREDERICK-McCABE  CONSTRUCTION  COMPANY.  Baltimore.  Md., 
capital  stock  $50.  JOO,  has  been  incorporated  by  James  F.  McCabe.  Lawrence  N. 
Frederick,  Frank  H.  Sloan.  Lawrence  P.  McCabe.  Francis  E.  Yewell,  Wm.  G. 
Stocksdale  and  Frank  SlingluflF  to  carry  on  a  general  constructing  and  electrical 
engineering  business,  make  and  sell  dynamos,  accumulators,  etc. 

THE  GUEST-BATES  MARINE  LIFE  S.WING  APPLIANCE  COMP.ANY. 
Hoboken,  N.  J.,  capital  stock  $100,000.  has  been  formed  to  manufacture  and  sell 
all  kinds  of  marine  life-saving  apparatus  and  especially  the  electric  lighting 
thereof,  etc.  The  promotors  are  Jamc;  A.  Guest.  1.020  Nineteenth  street,  N.  W., 
Washington.  D.  C. :  Jas.  H.  Bates,  321  Hudson  street,  Hoboken,  N.  J.:  Chas.  .J. 
Bates,  Englewood,  N.  J.,  and  Edw.  C.  Chew,  2,033  P  Street.  N.  W.,  Washington, 

D.  C.  

Telegraph  and  Telephone. 

MARSEILLES.  ILL.— A  telephone  franchise  has  been  granted  to  a  home  com- 
panv 

BOULDER.  COL. —  .^  new  telephone  line  to  connect  Boulder  with  the  moun 
tain  camps  is  to  be  built. 

DUBUQUE.  lA.—C.  M.  Palmer,  representing  the  National  Telephone  Com- 
pany, is'seeking  to  organize  a  new  telephone  company. 
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HHNDERSON.  N.  C.-Stfps  Bic  being  laUcii  Id  seoiiie  n  Icltphoiie  trxcl'i.nt'c 

MOKRISTOWN.  TENN.-J  U.  Cox,  of  Kiioxvillf.  « ill  .slablii-li  n  Itlephoiic 
cxchuiigr. 

COI.CHliSTUR,  ILL.— John  li.  Hall  Ims  been  (■rnntiil  ii  frnnchisc  to  put  in  a 
trlephone  system  at  this  place  and  is  in  the  market  lor  telephones  and  supplie:'. 

NORTHPORT.  L.  L-A  scheme  is  being  aRiiated  by  Justice  Wm.  A.  Strawson 
to  construct  a  telephone  line  coiitiecting  all  the  nearby  villages  with  Hunting- 
ton. 

UNION.  S.  C.—\  telephone  line  and  exchange  is  to  be  established  by  W.  D. 
Arthur,  who  desires  priaes  on  a  complete  telephone  eiiuipment  for  SO  to  100  sub- 
scribers. 

NEWARK.  O.— The  Western  Telephone  Company,  of  Chicago,  has  accepted  a 
contract  to  build  a  new  telephone  exchange,  which  alieady  has  over  200  sub- 
scribers. 

SPRINC.PIELD.  MO.— A  telephone  line  will  probably  be  established  to  con- 
uect  Springfield.  Bolivar.  Fair  Play.  Hurnansviile.  Hermitage.  Pittsburgh, 
Urbana.  BuQalo  and  Conway. 

SANDUSKY,  O.— Upper  Sandusky  is  to  have  an  independent  telephone  ex- 
change. It  will  be  constructed  at  once  by  Geo.  W.  Hale  &  Co..  who  represent 
the  Phoenix  Telephone  Company,  of  Indianapolis. 

MARSHFIELI).  WIS  — .ii  communication  from  the  business  men  of  Grand 
Rapids  has  been  received  by  Mayor  Eicho.  asking  for  co-operation  in  the  estab- 
lishment of  a  telephone  line  between  the  two  cities. 

RICHMOND.  IND  — At  the  regular  meeting  of  the  city  Council,  the  Harrison 
Teiephoue  Company  will  ask  for  a  franchise,  and  it  is  thought  the  same  will 
be  granted.     The  intention  of  the  company  is  to  put  in  a  IMC. 000  plant. 

ELIZABETH,  N.  J.— The  City  Council  of  Elizabeth  granted  a  franchise  to  the 
Elizabeth  Mutiipl  Telephone  Company  to  erect  poles,  establish  an  exchange, 
etc.,  in  the  city.     The  company  will  furnish  the  city  with  police  call  boxes. 

CHICAGO,  ILL.— The  present  lelephone  system  in  the  slockyaids  which  is 
run  in  connection  with  the  Stock  Yards  patrol,  is  likely  to  give  way  to  a  new 
telephone  system.  It  is  reported  that  packers  are  arranging  to  put  in  a  new 
system. 

UPPER  SANDUSKY,  O.— The  Phceoix  Telephone  Company  has  been  granted 
a  fianchise  to  ciect  and  opeiafe  a  telephone  system  The  lates  aie  to  be  $2  for 
business  places  and  ;1  pel  month  for  lesideuces.  The  late  now  paid  by  the 
lown  is  53  per  month.     It  is  expected  that  the  new  system    will  be  in  operation 

HAMILTON.  O.— The  franchise  recently  granted  to  a  corporation  giving  it 
the  privilege  to  string  wires  erect  poles  for  telephones  and  telegraph  purposes 
through  the  city,  has  been  sold  to  another  company.  The  new  company  was 
organized  by  the  election  ol  Jos.  B.  Hughes,  president;  F.  W.  Witaker.  vice- 
president,  and  Thos.  M.  Boyd,  treasurer. 


Electric  Light  and  Power. 


PHENIXVILLE.  pa  — Phenixville    slieels   aie    to  be  lighted  by    tlectiicity. 

STRATFORD.  CONN.— The  town  of  Stialford  is    to  have  street  electric  lights 

WAKEFIELD.  NEB —Wakefield  is  talking  of  putting  in  an  electric  light  plant. 

FLORENCE.  ALA.  — The  Cypress  Creek  water  power  is  to  operate  a  large 
electric  plant,     .\ddress  Mayor  G.  W.  Swartz. 

PORT  ARTHUR.  ONT.— W.  P.  Cooke  will  put  in  a  750- light  iucandescent  plant 
in  connection  with  the  present  railway  plant. 

CLINTON.  N.  J.— Robert  Thirkell  has  purchased  the  Clinton  electric  light 
plant  and  will  make  a  number  of  improvements. 

FRENCHTOWN.  N.  J.— It  is  lumoied  that  an  electric  light  plant  will  be  one 
of  Fienchtown's  improvement?  in  the  near  future. 

JANESVILLE.  WIS.— The  H.  A.  Doty  Light  and  Power  Company  has  been 
succeeded  by  the  Bower  City  Light  and  Power  Company. 

CLINTON.  N.  J.  — R.  Thiikell  has  purchased  the  Clinton  clectlic  light  plant 
foi  S3, MO  SO,  and  a  number  of  ini proven] enis  will  be  made. 

UTICA,  N.  Y.— Wni.  S.  DooHttle,  Cha<.  I.  Williams  and  Thos.  N.  Mooney  will 
oiganize  a  company  to  furnish  light  and  powei  to  the  city  ol  Utica. 

BROCKTON,  MASS  -There  is  a  big  scheme  afoot  in  Bicckton  for  the  oigani- 
zation  of  a  new  elecliic  light  company  on  the  co-opeiative  principle 

CHESTER,  PA  —The  stockholders  of  the  Chester  Electric  Light  and  Power 
Company  contemplate  some  extensive  improvements  it  is  understood. 

BALTIMORE.  MD  —The  Ml.  Wa.=hington  Electric  Light  and  Power  Company 
has  purchased  a  sile  at  Mt.  Wa.^ihington  upon  which  they  will  erect  a  power 
house. 

KRIE.  PA.— The  city  has  awarded  the  street  lighting  contract  to  the  Edison 
Electric  Light  and  Power  Company.  The  price  is  17  cents  per  2,000-cp  lamp  per 
night. 

FOX  LAKE,  WIS  —Fox  Lake  is  commencing  to  agitate  the  question  of  elec- 
tric lights.  The  village  has  exceptionally  favorable  conditions  for  the  location 
of  a  plant. 

J.\CKSON.  TENN.— The  Electric  Car  Company  has  been  granted  permission 
to  construct  an  electric  plant  for  lighting  the  city  with  both  arc  and  incandes- 
cent lights. 

CHELSEA.  MICH  —Address  the  Mayor  concerning  the  establishment  of  20  arc 
lights  at  SI. 680  per  year,  the  lights  to  be  2,000  cp,  and  the  contractors  to  furnish 
all  the  accessories. 

NORRISTOWN,  PA.— A  bill  was  introduced  by  Hon  B  Wilinan  Damblv 
asking  an  appropriation  fur  the  Norrislown  Hospilal  for  the  Insane  of  S12.000 
for  an  electric  plant. 

MENDON.  MICH.— W.  P.  Custard,  Alex.  Custard,  M.  Flewelin,  H.  C.  Clapp 
and  Geo.  Avis  have  organized  a  stock  company  with  a  capital  of  S12,000  to  put 
in  an  electric  light  plant. 


NuRMAL.  III.  —II  is  rontcinpliiled  by  the  nianagemenl  of  .the  Normal  elec- 
iric  lighi  plant  lo  rrmodel  the  entire  plant  next  Fummei  and  put  in  anew 
dviianlo.  engine  and  boiler. 

HARTFORD.  CONN. -Uuth  Hoards  of  the  Common  Council  have  voted  for 
aciion  that  will  result  in  placing  under  ground  all  electric  wire*  iu  the  centre 
of  this  city  except  the  trolley  wire«. 

DENVER,  COL. -The  Gilmaii  electric  plant  hail  been  purchased  by  the  Tip 
Top  Mining  Company  for  J20.000.  It  is  operated  by  water  power,  and  ia  e<|uipped 
so  as  to  supply  both  light  and  power. 

BALLSTON.  sPA.  N  Y..-The  Ballslon  Spa  Electric  Light  and  Power  Com- 
pany has  added  a  new  I2S.hp  engine  and  a  new  dynamo.  Thli  givea  22S  bp 
and  a  capacity  of  3  OOO  iucandescent  lights. 

NEW  CASTLE.  PA.— The  New  Castle  and  Tin  Plate  Company  has  awarded  a 
contract  to  the  Morgan  Engineering  Company,  of  Alliance,  C.  for  a  large  elec- 
trical plant,  comprising  electric  cranes,  eic. 

NEVADA,  MO,— The  associated  water,  gas  and  electric  light  companies 
have  effected  an  organization,  P.  J.  Tygard.  of  Butler,  is  preaident,  and  C.  F. 
Strohm,  of  Nevada,  secretary  and  treasurer. 

DALLAS,  TE.X.— C.  L.  Wakefield  and  hia  associates  are  seeking  a  franchise 
to  put  in  a  modern  plant  to  cost  $40,000,  the  object  being  to  furnish  light  and 
power  in  competition  with  the  present  company. 

LAMPASAS,  TEX.— The  Lampasas  Electric  Light,  Water  and  Power  Company 
is  in  the  market  for  electric  light  machinery,  including  lamps,  storage  battery. 
Nos,  Sand  11  wire,  insulator,  switches,  etc,  etc. 

SANDY  HILL.  N.  Y.-W.  B.  Baldwin  has  disposed  of  his  interest  in  the  Elec- 
tric Light  and  Power  Company,  the  Power  Company,  and  the  Spring  Brook 
Water  Company  to  G.  F.  Underwood,  of  Fort  Edward. 

IOWA  FALLS.  IA.— The  company  to  which  has  been  given  the  franchise  to 
construct  and  operate  an  electric  plant  in  Iowa  Falls  has  notified  the  city 
oflicials  that  it  will  not  be  able  to  carry  out  the  contract. 

HILLSBOROUGH  BRIDGE,  N.  H.— A  syndicate  of  gentlemen  have  purchased 
land  and  water  power  on  the  Contocook  River,  about  two  miles  below  this  vil- 
lage, on  the  Henniker  road,  where  an  electric  plant  will  be  eiected 

CANANDAIGUA,  N,  Y.— The  Board  of  Water  Commissioners  has  decided  to 
erect  a  power  house  somewhere  near  the  lake  and  to  transmit  the  power  from 
there  to  the  pump  house  on  Sutherland's  Point  by  electricity.  Bids  to  be  called 
shortly. 

READSBORO.  VT.-Mr.  W.  S  Kelley,  of  Boston,  formerly  a  Lowell  lesident. 
has  purchased  Howe's  Pond  in  Readsboro,  Vt.,  and  proposes  to  put  in  a  plant 
for  the  geneiation  of  electrical  power  to  be  liansmilted  to  North  Adam^  which 
is  nearby. 

CARROLLTON.  ILL.— Conrad  E.  Hensen.  of  Virden.  has  submitted  to  the 
CarroUton  City  Council  a  proposition  to  establish  and  operate  an  electric  light 
plant.  The  matter  was  referred  to  a  special  committee  to  investigate  and  report 
at  next  meeting. 

MARSEILLES,  ILL.— At  the  meeting  of  the  Council,  the  electric  light  ques- 
tion was  informally  discussed  and  the  committee  instructed  to  get  figures  from 
the  Water  Power  Company  on  the  same  number  and  location  of  arc  lights  as 
were  formerly  furnished. 

NORTH  ADAMS.  MASS. -P.  G.  Carpenter,  of  this  town,  has  sold  to  W.  S. 
Kelley.  ot  the  Boston  General  Electric  Company,  Howes  Pond  and  over  500 
acres  of  land  in  Readsboro,  Vt.  It  is  believed  that  the  electric  company  will 
build  a  large  electric  plant  there. 

LE  ROY.  N.  Y.— The  Le  Roy  Hydraulic  Electric  Company  is  circulating  a 
petition  to  the  village  board  of  trustees  asking  permission  to  erect  poles  on 
the  streets  in  order  to  furnish  light,  fuel  and  prwer  to  those  wishing  same. 
The  petition  is  being  well  signed. 

REDLAND3.  COL  —At  the  annual  meeting  of  the  Electric  Light  and  Power 
Company,  it  was  voted  to  issue  bonds  in  the  sum  of  $100,000.  The  old  issue  of 
bonds  will  be  taken  up  with  one-half  of  this  amount,  tlie  balance  being  used  to 
i  inprove  and  make  additions  to  the  plant. 

MT  STERLING.  KY.— Address  the  Mayor  regarding  an  electric  light  plant  to 
be  established..  A  trolley  system  is  also  contemplated  the  power  for  which  is 
to  be  generated  by  means  of  waterworks  eight  months  of  the  year,  and  by 
steam  the  remaining  four.    Machinery  is  wanted. 

SAGINAW,  -MICH.— A  plan  Is  under  consideration  by  the  members  of  the 
Council  to  establish  an  electric  light  plant  at  the  east  side  water  works,  and 
:ight  the  streets,  city  hall,  police  station,  parks  and  other  city  property,  thus 
saving  the  taxpayers  the  profits  which  the  other  electric  light  companies  made 
of  city  contracts. 

MARBLEHEAD,  M.ASS  — The  new  municipal  plant  was  started  up  Jan. 
22.  The  plant  has  a  capacity  of  200  arc  lights  and  l.OOu  incanaescenls.  There 
are  two  boilers  of  250  hp  each,  and  two  cross-compound  condensing  Corliss 
engines  of  200  hp  each,  with  all  the  necessary  appurtenances.  The  appropriation 
for  the  plant  was  StO.OOO. 

MILWAUKEE,  WIS.-At  the  meeting  of  the  Council  the  following  resolution 
was  adopted:  That  the  engineer  be,  and  the  same  is  hereby  requested,  to  pre- 
pare plans  and  specifications  for  the  construction  and  erection  of  a  municipal 
lighting  plant  or  plants,  suitable  for  lighting  the  streets  of  Milwaukee  by  elec- 
tricity, and  to  submit  the  same,  with  an  estimate  of  cost,  to  the  Coicmon 
Council. 

BLACKSTONE,  MASS.— As  a  result  of  the  recent  agitation  in-lhis  town  and 
Woodsocket.  the  Selectmen  of  Blackstone  have  received  an  offer  from  R.  Schef- 
baner,  ot  Paterson.  N.  J.,  to  put  in  a  plant  in  this  place  He  offers  to  put  in 
a  plant  and  furnish  2'J  lights  per  night,  all  night  and  every  night,  at  40  cents 
per  night  on  a  contract  for  five  years,  the  town  to  have  an  option  of  buying  the 
plant  at  any  time  after  one  year  to  ten  years. 

BUFFALO.  N.  Y.-A  lOstoiy  office  building  will  be  erected  on  Ellicolt  square 
bounded  by  Mail).  Swan,  Washiugton  and  South  Division  streds.  John  N. 
Scalcheid  is  president  of  the  Ellicott  Square  Company.  Sixteen  quick-running 
elevators  will  convey  passfngeis  in  the  building,  to  be  run  by  electricity,  if  the 
transmissiou  of  Niagara  pjwer  is  completed  by  the  time  the  tuilding  is  fin- 
ished.   The  building  will  have  its  own  electric  equipment. 
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SYCAMORE.  ILL.— The  Frank  C.  Palton  Mfg.  Co.  was  granted  a  franchise 
by  the  City  Council  to  erect  another  electric  light  and  power  plaul  in  this  city. 
The  business  ot  the  Sycamore  Kleclric  Light  Co.  has  increased  so  largely  that 
tfaey  will  erect  a  new  plant  and  put  in  larger  engines  and  dynamos  on  the  laud 
recently  purchased  for  that  purpose.  The  old  electric  power  house  will  be  util- 
ized to  heat  stores  by  steam  conveyed  by  pipes  underground.  A  stock  company  is 
being  formed  for  that  purpose. 

WBYAUWEGA.  WIS.— A  special  village  election  will  decide  whether  this  vil- 
lage  will  have  electric  lights  or  not.  A  few  weeks  ago  the  Wood  &  Gumaer 
Manufactuiiug  Company  and  the  Badger  Manufacturing  Company,  of  this 
place,  made  an  offer  to  the  Village  Board,  whereby  they  agree  to  supply  the  vil- 
lage with  10  arc  lights  for  $450  per  year,  with  the  privilege  of  15  lights  at  the 
same  rate  in  consideration  of  a  20-year  franchise  being  granted  by  the  Board. 
The  Village  Board  decided  to  submit  the  question  to  the  people. 


The  Electric  Railway. 


CORSICANA.  THX.— The  city  is  considering  a  ploposition  made  through  J.  A. 
Town?end  to  build  an  electric  lailwsy. 

OGONTZ.PA.— A  new  electric  power  house  is  to  be  built  to  supply  the  People's 
Traction  Company's  trolley  extension  to  Jenkintown. 

SIOUX  CITY.  lA.— The  Traction  Company  has  let  the  contract  for  a  pow«r 
generator  to  the  Sioux  Citj-  Electrical  Supply  Company. 

ALBION.  N.  Y.— The  Waterport  Electric  Light,  Power  and  Railroad  Company 
has  adopted  the  Beecher  storage  battery  railway  system. 

ANDERSON,  IND.— The  work  of  surveying  right  of  way.  etc.,  for  Chas.  L. 
Henry's  Gas  Belt  Electric  Railway  has  been  commenced. 

COLUMBUS.GA.— The  Drake  &  Strattou  Company  has  been  granted  a  charter 
for  the  construction  of  an  electric  railroad  in  Phoenix  City. 

GRAFTON.  W.  VA.— Baltimore  parties,  it  is  reported,  are  considering  a  pro- 
ject to  build  about  SO  miles  of  electiic  line  lo  conuect  about  10  towns. 

STROUDSB0RG,  PA— The  Delaware  Valley  Electric  Railway  is  in  the  bands 
of  M.  F.  Coolbaugh  and  Edward  H.  Peters,  of  Busbkill.  as  receivers. 

BALTIMORE.  MD.— The  City  and  Suburban  Company  may  build  a  trolley  line 
along  Eager  street  in  Northwest  Baltimore.    Nelson  Perin.  president. 

CHARLOTTESVILLE.  VA.— The  Electric  Street  Railway  Company  has  pur- 
chased the  only  horse  car  line  in  the  city,  and  will  rebuild  it  for  electric  motors. 

MEMPHIS.  TENN.— The  Raleigh  Spiing  Electric  Railway  Company  will 
extend  its electricline to Raleigb  Inn.  General  Manager  Jonesmay  be  addressed. 

LONDON,  ONT.— The  London  and  Springbank  Electric  Railway  Company  is 
applying  for  a  charter  to  construct  an  electric  railway  from  London  west  to 
Springbank. 

HAMILTON.  ONT.— The  Hamilton  Iron  and  Steel  Company  is  applying  to 
the  legislature  for  power  to  construct  an  electric  tram  railway  in  connection 
with  their  works. 

MONTICELLO.  KY.— Business  men  are  trying  to  organize  an  electric  railway 
company  to  build  a  trolle3'  line  to  Burnside,  Ky.  P.  H.  Bagby  or  J.  W.  Tuttle 
may  be  addressed, 

ANNISTON.  ALA.  -It  is  stated  that  a  company  is  being  organized  to  build  an 
electric  line  from  Annistou  to  the  St.  Clair  coal  field  and  the  Coosa  River.  The 
distance  is  20  miles. 

HENDERSON,  KY.— The  Henderson  City  Council  decided  not  to  act  on  the 
proposition  to  erect  an  electric  light  plant  until  a  vote  of  the  people  could  be 
taken  on  the  question. 

MECHANICSB0RG.  PA.— The  Cumberland  Valley  Traction  Company  is  push- 
ing the  construction  of  its  line  to  Mechanicsburg.  and  expects  to  have  it  com- 
pleted by  Sept.  1,  IS^S. 

BIRMINGHAM.  ALA.— C.  A.  Avery,  of  the  company  which  has  bought  the 
Highland  Avenue  and  Belt  steam  dummy  line,  states  that  eventually  it  is  to  be 
rebuilt  for  electric  traction. 

ROME.  GA.— Eastern  parties  have  become  interested  in  the  City  Electric 
Railway  Company  and  will  construct  several  switches  and  add  two  motor  cars 
to  ils  equipment.    J.  B.  Marvin  is  manager. 

WATERLOO.  ONT.-The  Grand  Valley  Railway  Company  is  applying  for 
power  to  construct  a  steam  or  electric  railway,  to  run  from  the  town  of  Berlin 
to  Brantford,  Lestowell,  Stratford  and  Elora. 

NEW  LONDON,  CONN. -There  does  not  seem  to  be  much  show  foi  the  con- 
struction of  the  proposed  electiic  road  between  this  city  and  Norwich  as  fai  as 
can  be  learned.    The  cost  of  the  load  would  be  5350.000. 

GETTYSBURG.  Pa.— General  E.  M.  Hoffer.  of  the  Gettysburg  Electric  Railway 
Company,  which  was  sold  to  Chicago  and  Philadelphia  parties,  has  consented 
to  remain  this  year  in  the  capacity  of  president  of  the  road. 

PORT  TAMPA,  FLA— Edward  R.  Gunby  and  A  H.  Hayden  are  among  the 
incorporators  of  the  Port  Tampa  Street  Railway  Company. which  intends  build" 
ing  twelve  miles  of  electric  line  in  Tampa  and  Port  Tampa. 

SARATOG.\.  CAL. -A  new  electric  road  is  to  be  built  to  connect  Saratoga 
with  San  Jose  and  Santa  Clara.  Work  is  to  be  commenced  at  once,  and  it  will 
probably  be  completed  early  in  July.     Its  lotal  length  will  be  12  miles. 

EAST  WEYMOUTH.  MASS.— An  enthusiastic  meeting  was  held  in  G.  A.  R. 
Hall.  East  Weymouth,  in  the  interest  of  the  future  extension  of  the  franchise  of 
the  Quincy  and  Boston  Street  Railway  Company.  W.  C.  Earle  may  be  addressed. 

NEW  BRITAIN,  CONN. -John  Ciilly.  of  Hartford,  purchased  ]}4  acres  of 
land  on  North  street  in  Ibis  city  for,  it  is  thought,  a  power  house  for  an  elec- 
tiic railway  company  in  Haitfoid  which  pioposes  lo  extend  its  lines  to  New 
Britain. 

COXSACKIE.  N.  Y.— There  is  much  talk  in  favor  of  an  electiic  lailway  to 
run  from  Coisackie  to  Gieenville,  a  distance  of  13  miles.  Public  meetings  have 
been  called  and  it  is  believed  that  sufBcient  eapitsi  will  be  subscribed  to  build 
(be  load. 


PORTLAND.  ME— A  petition  signed  by  Piesident  William  R.  Wood,  of  tbe 
Poitland  Railroad  Company,  asking  for  right  lo  equip  its  lines  in  tbe  city  with 
electiiciiy  was  received  and  a  public  hearing  diiecled  at  2.J0  p.  m..  Febiuaiy 
13.  on  the  subject. 

WESTCHESTER.  PA. -It  is  proposed  lo  build  an  electric  lailway  up  the 
Weslcbester  and  Wilmington  pike.  Tbe  Wilmington  folks  are  willing  to  do  their 
share,  and  they  have  asked  Burgess  Way  it  the  people  here  would  come  forwaid 
to  help  the  mattei. 

SPRINGFIELD.  O.— A  2S-year  franchise  was  granted  by  the  County  Commis- 
sioners to  E.  S.  Corson  and  others  for  an  electric  railway  Hire  from  Springfield 
to  Clifton.  Mr.  Corson  is  backed  by  Philadelphia  capitalists  and  says  the  road 
will  be  built  next  spring. 

GREENFIELD.  MASS.— A  syndicate  of  capitalists  in  the  eastern  part  of  the 
State,  headed  by  H.  T.  Prince,  of  Leominster,  proposes  building  an  electric  road 
from  Greenfield  to  Turner's  Falls,  via  Cheapside  and  Montague  City,  at  an 
estimated  cost  of  1100.000. 

WASHINGTON,  D.  C. -The  Washington  and  Maryland  Railway  Company  is 
endeavoring  to  secure  a  franchise  for  a  line  in  the  District  to  connect  with  a 
Baltimore  road.  W.  Welsey  Schoepf  is  interested.  He  is  manager  of  the  Ecking. 
ton  and  Soldiers'  Home  line. 

LITTLE  ROCK.  ARK.— It  is  stated  that  the  General  Electric  Company  of 
Chicago  will  endeavor  to  secure  ibe  Capital  and  city  Electric  load  and  spend 
about  $75,000  in  improvem-enis  and  extensions.  B.  E.  Sunny  is  local  lepiesent- 
ative  of  the  Chicago  company. 

SOUTH  BRAINTREE.  MASS.— The  Brainlree  Street  Railway  Company  intends 
building  a  new  road  between  Braintree  and  Randolph,  and  also  making  some 
extensive  changes  in  the  line  between  Quincy  and  Holbrooke.  Chas.  J.  Beattey. 
superintendent,  may  be  addressed. 

ELLICOTT  CITY.  MD.— It  is  stated  thai  arrangements  are  bring  tnade  to 
extend  the  Edsondson  avtnue.Cattonsville  and  EllicoM  City  line  to  EHicott  City. 
The  line  is  contracted  tor  lo  a  point  within  two  miles  of  Ellicott  City.  Hon. 
John  Hubner,  of  Baltimore,  is  interested. 

WASHINGTON,  D.  C— The  projectors  of  the  East  Washington  Belt  Line  Rail- 
way Company  were  given  a  hearing  by  the  sub-committee  of  the  House  District 
Committee  upon  the  bill  authorizing  the  construction  of  that  road.  They  promise 
to  have  the  road  running  within  six  months. 

DELAV.4N.  WIS.— Chicago  and  Minneapolis  capitalists  are  interesting  them- 
selves in  a  scheme  foi  (he  construction  of  an  electric  line  from  Harvard  to  Dela- 
van  via  Walworth.  Founfsna  and  Geneva  Lake,  to  connect  with  the  Chicago 
Milwaukee  and  St.  Paul  Railway  at  Delavan. 

QTJEBNSTOWN,  MD.— It  is  now  proposed  (o  extend  the  electric  railroad  pro- 
jected from  Queenslown  to  Denton  and  Chestertown  across  the  Eastern  Shore 
of  Maryland  to  Lewes  and  Rehoboth,  Del.  Wm.  H.  Bosley,  cf  Baltimore,  and 
Wilmer  Emory,  of  Ceulreville.  are  interested. 

SCOTTDALE.  PA.— The  boiough  Council  of  Scotldale  has  gianted  the  right  of 
way  over  Broadway.  Maiket.  Piltsbuigh  and  Mulbeiry  streets  to  tbe  Scott- 
dale.  Evenson  and  Bradford  Electric  Street  Railway,  and  tbe  compauy  proposes 
to  commence  tbe  consuuclion  of  tbe  road  at  an  early  date. 

VICTORIA.  B.  C— The  Victoria  Electric  Railway  and  Lighting  Company  con- 
templates building  a  water  power  plant  of  about  l.OCO  hp  to  supplement  its 
present  steam  plant.  It  also  intends  to  increase  the  present  electrical  equip- 
ment in  the  way  of  alternators  and  street  railway  apparatus. 

OSHKOSH,  WIS —The  Central  Wisconsin  Electric  Railway  Company  was 
formed  in  Ibis  cilv  for  the  purpose  of  building  an  electric  street  line  and  inter- 
suburban  road  between  Oshkosb  and  Kaukauna.  G  P.  Kedbam,  G.J.  Kobuscb 
and  Otto  von  Schrader  are  directors.    Tbe  capital  is  $1,000,000. 

TACOMA.  WASH.  — The  Point  Defiance  Railway  has  "een  sold  to  S.  Z. 
Mitchell,  of  Portland,  who  represents  the  General  Electric  Company,  and  is 
likely  to  be  connected  with  the  Tacoma  Railway  and  Motor  Company's  lines, 
the  latter  company  being  controlled  by  the  General  Electric  Company. 

READING.  PA.— At  a  meeting  of  Council  a  report  was  received  from  the 
higbTvay  committee  lecommeuding  tbe  passage  of  tbe  bill  to  permit  the  Read- 
ing and  Soulhwestern  Electric  Railway  lo  extend  its  tracks  on  Franklin  street 
and  elsewhere,  providing  an  edging  of  granite  blocks  is  placed  on  both  sides 
ot  tbe  rails. 

OXFORD.  PA.— Two  capitalists  of  New  York  were  in  Oxford  looking  aftei 
the  interests  ot  a  proposed  electric  railway  between  Oxford  and  Newark,  Del., 
to  be  known  as  the  Oxford  and  Newark  Electric  Railroad.  They  were  guests 
of  the  Oxford  Board  of  Trade.  It  is  thought  Ihat  the  load  will  be  buiil  if  the 
right  cf  way  can  be  seemed. 

GETTYSBURG.  PA  —The  Geltysburg  Electric  Railway  has  been  sold  to  J. 
Luttrell  Murphy,  of  Chicago,  and  Waltei  B.  Kendall  and  John  A.  Connelly,  of 
Philadelphia.  The  purchasers  will  complete  the  load  to  the  Maryland  line, 
there  to  connert  with  the  Maryland  system  of  tiolley  roads.  They  are  to  obtain 
possession  of  the  fisucbise  Maich  1. 

HACKENS.'^CK.  N  J  —At  a  meeting  of  the  Board  ot  Road  Commissioners  of 
the  township  of  Richmond  an  application  was  made  by  the  Bergen  County 
Traction  Company  for  a  franchise  for  a  trolley  road.  Tbe  road  is  lo  run  from 
the  Bergen  County  line  to  Englewood.  Nothing  was  done  by  the  commissioners 
on  the  application  and  the  matter  was  laid  over. 

GREENSBDRG.  PA.— The  ordinance  passed  by  the  town  Council  cf  Jeannelle 
granting  tbe  franchise  for  the  right  ot  way  through  that  borough  to  the  Greens- 
burg,  Jeannetle  and  Pittsburgh  Street  Railway  has  been  returned  lo  Ibe  Council 
by  Chief  Burgess  A.  J.  Case  unsigned,  with  a  number  ot  exceptions  noted.  It 
is  thought  the  Council  will  amend  Ibe  ordinance. 

BELLEVILLE.  N.  J.— A  meeting  will  be  held  in  Passaic  Hall  at  which  the 
Passaic  and  Newark  Electric  Railway  Company  will  make  public  application  for 
a  franchise  enabling  tbem  to  operate  a  double-track  overhead  trolley  line  upon 
Wasbinglon  avenue  from  Franklin  township  line  to  Jeroleman  street.  Their 
application  is  viewed  with  favor  by  tbe  township  compiitlee  and  the  citizens 
at  large. 
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HARRISBURG.  PA. -General  Mauagcr  Lincoln  Ni>sley.  of  the  CUi/ciis* 
Passenger  Railway  Comi>aoy,  of  Harrlsburg,  has  resigned.  In  Ihe  recent  elec- 
tion for  president  of  the  Hast  Harrisburg  Passenger  Railway  Company.  John  Q. 
Denny,  the  present  incumbent,  was  declared  re<elected.  His  opponent.  Mr.  T. 
D.  Grecnawalt.  has  contested  the  election,  and  the  matter  will  be  settled  in  the 
Dauphin  county  courts. 

KENNEBUNKPORT.  ME.— Among  the  bills  introduced  in  the  Maine  legifia- 
tuie  t.<i  one  to  incorpoiate  the  Yoik  Counly  Electric  Railway  Company  with 
nuthoilty  to  operate  an  electric  load  thiough  Keuncbuukporl,  Lvman.  Alfied. 
Waterboro.  Limeiick.  Parsonfields.  Cornish.  Lirainglon.  Holis.  Buxlon,  Saco 
and  Biddeford.  The  capital  is  $1,000,000.  W.  A.  Robeits,  Cdgat  A.  Hubbaid  and 
others  aie  the  incoipoiatois. 

NEWBURYPORT.  MASS.— A  meeting  of  the  incorporators  and  others  inter- 
ested in  the  building  of  the  Essex  County  street  railway  under  the  legislative 
act  of  18<J3  will  be  held  at  Ipswich  the  coming  week.  The  incorporators  repre- 
sent the  business  interests  of  Newbury,  Rowley  and  Ipswich,  the  three  towns 
'hrough  which  the  d<  w  road  will  pass.  It  is  anticipated  that  wotk  will  be  com- 
menced early  in  the  spring. 

WASHINGTON.  D.  C— Representative  Childs.  of  Illinois,  introduced  in  the 
House  a  bill  to  incorporate  the  National  Central  Railway  Company.  It  creates 
Wm.  Dollin,  J.  C.  Caldwell  and  others,  of  Chicago:  John  Bell,  of  BentonHar- 
bor.  Mich.,  and  others,  a  corporation,  and  authorizes  it  to  construct  and  main- 
tain a  continuous  electric  railroad  from  the  Hudson  River  in  or  neUr  Jersey 
City,  or  from  some  point  in  New  York  City  to  San  Francisco. 

PRINCETON,  N,  J.— The  managers  of  the  Trenton  Passenger  Railway  Com- 
pany had  a  conference  with  the  Princeton  borough  authorities  in  regard  to 
right  of  way  through  the  borough.  The  company  is  planning  to  extend  its  line 
both  to  Princeton  and  Bordentowu  at  as  early  a  date  as  possible.  John  L.  Kuser. 
the  secretary  and  treasurer  of  the  company,  slated  that  nothing  definite  resulted 
from  the  conference,  but  that  they  felt  sure  they  would  get  the  franchises 
desired  eventually. 


Miscellaneous  Notes. 

THE  MONTREAL  ELECTRIC  CLUB,  at  its  recent  annual  meeting,  elected 
the  following  officers:  W.  B.  Shaw,  president:  Mr.  Edwards,  vice-president:  C. 
Dantor.  secretary. 

ROBERT  LMDLAW,  president  of  the  Laidlaw-Dunn-Gordon  Pump  Company, 
of  Cincinnati,  was  elected  treasurer  of  the  National  Association  of  Manufac- 
turers which  convened  at  Cincinnati  the  third  week  in  January.  Mr.  Laidlaw 
was  one  of  the  leading  spirits  in  organizing  the  association,  and  much  of  the 
success  of  the  convention  was  due  to  his  superior  execulive  skill  and  untiring 
energy.  The  delegation  was  banqueted  at  the  new  plant  of  the  Laidlaw-Dunn- 
Gordon  Pump  Company. 

LAWYER  SIMON  STERNE,  of  New  York,  has  obtained  from  Judge  O'Brien 
a  temporar>'  injunction  re.itraining  the  Metropolitan  Telephone  and  Telegraph 
Company  from  removing,  or  interfering  with  his  use  of  the  telephone  in  bis 
office.  The  Metropolitan  Company.  Mr.  Sterne  claims,  had  noti6ed  him  of  its 
intention  to  remove  the  instrument  on  Feb.  L  because  be  declined  to  submit  to 
what  he  considered  an  arbitrary  increase  in  rental.  The  company  claims  that 
the  expense  of  putting  its  wires  underground  and  the  furnishing  of  a  metallic 
circuit  necessitated  an  increase  in  rates.  Mr.  Sterne  says  the  rental,  as  com- 
pared with  the  rates  charged  in  European  cities,  are  entirely  too  high  and  he 
asks  the  courts  to  interfere. 

Crabe  anb  Snbustrtal  Hotes, 

R  H.  ALLING.  New  Haven,  Conn.,  is  meeting  with  success  in  introducing 
in  electric  plants  the  Common  Sense  Oil  Filter,  formerly  manufactured  by  W. 
E.  Crane,  of  Hartford. 

THE  COLBURN  ELECTRIC  MANUFACTURING  COMPANY  is  building  on 
Winter  street.  Fitchburg,  Mass.,  a  brick  machine  shop  155x43  feet  and  two 
stories  high,  with  boiler  and  engine  house  42x40  fett. 

THE  CENTRAL  ELECTRIC  HEATING  COMPANY,  Havemeyer  Building, 
New  York,  is  placing  on  the  market  an   electric  glue   pot,  in  which  the  vessel 


cuutaiuiug  the  g)uc  sctn  lu  au  electrically  heated  wtler  batb.  The  advantage, 
claimed  are  steady  temperature  and  uiininium  Bllrnlion. 

THE  VIAUUCT  MANUFACTURING  COMPANY,  Baltimore,  repoita  the  lirt  of 
some  of  the  telephone  exchanges  which  arc  using  in  magneto  telephone  exclua- 
Ively  with  great  satisfaction:  West  Winated.  Conn. ;  Great  Barringlon.Maaa. ;  Em- 
porium, Pa. ;  Vineland.  N.  J  ;  Liberty.  N.Y. ;  Reid.ville.  N.  C. ;  vlnloo,  Teno. ; 
Suflolk.  Va.,  and  Ganney.  S.  C. 

THE  OHIO  VALLEY  ELECTRICAL  ENGINEERING  COMPANY,  of  Cincio- 
nati,  O.,  has  been  retained  by  the  Kings  Powder  Company  and  the  Pelera 
Cartridge  Company  as  consulting  engineers  in  charge  of  the  work  of  io.talliag 
two  300-kw  General  Electric  generators  and  is  200-kw  Shawban-Tbreaher 
generators,  together  with  a  number  of  motors. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  is  making  a  specialty  of 
Ihealrical  electrical  devices  and  has  secured  control  of  a  number  of  lighting 
specialties  particularly  artpated  for  theatre  work.  In  fact,  this  has  becojie  $o 
important  a  department  ol  its  business  that  it  is  found  necessary  to  Issue  a 
special  catalogue  of  this  material  under  the  name  of  "Calalogue  of  Theatrical 
Lighting  Devices."  which  is  now  being  extensively  distributed. 

H.  E.  COLLINS  &  COMPANY,  sole  agents  for  Ihe  Caball  vertical  water  lube 
boiler,  manufactured  by  the  Aullman  &  Taylor  Machinery  Company,  of  Mans- 
field. O..  have  contracted  for  a  250hp  boiler,  using  blast  furnace  gas  ss  fuel,  for 
the  Seneca  furnace,  and  fora500hp  for  the  Philadelphia  Gas  Company,  al  Kelly 
Station.  Pa.,  and  for  two  boilers  for  the  Solvay  Process  Company,  at  Syracufe. 
N.  y.  Tbey  are  also  bjilding  the  boilers  for  the  new  sugar  refinery  at  Havana, 
Cuba. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Coon.,  held  its  annual 
stockholders*  meeting  on  Jan.  W.  The  following  Board  of  Directors  was 
elected:  Chas.  M.  Jarvis.  Geo.  H.  Sage.  P.  L.  Wilcox  and  Burr  K.  Field,  of 
Berlin.  Conn.:  S.  Howard  Wilcox,  of  Brooklyn.  N.  Y. ;  Julius  Burr,  of  East 
Berlin.  Conn.,  and  H.  Peck,  of  Waterbury.  Conn.  By  vote  of  the  stockholders 
the  capital  stock  of  the  company  was  increased  from  $300,000  to  $500,000.  The 
new  issue  of  slock  has  all  been  taken  by  the  old  stockholders. 

THE  BALL  ENGINE  COMPANY.  Erie,  Pa.,  continues  to  keep  its  shops  well 
6  lied  with  work  and  has  recently  taken  some  good-sized  orders.  Among 
recent  shipments  of  electric  light  engines  are  the  following :  Oskalonsa  Edison 
Light  Company,  Oskaloosa,  la.,  two  175-hp  direct-connected  engines:  Chesa- 
peake Light  ana  Power  Company.  Hampton,  Va..  one  300-hp  cross  compound 
engine;  Peninsular  Electric  Light  Company.  Detroit.  Mich.,  one  ISO-hp  cross 
compound  engine:  Dunkirk.  Ind..  Electric  Light  Company,  one  100-hp  tandem 
compound  engine;  Barnesville,  O..  Gas  and  Electric  Light  Companv.  one  80-bp 
single  cylinder  engine;  Washington.  Mo..  Electric  Light  Company,  one  50-hp 
single  cylinder  engine;  Norfolk  Navy  Yard,  one  80-hp  single  cylinder  engine; 
Yngo  Soledad  Plantation.  Liuantanamo,  Cuba,  one  3S-bp  single  cylinder  engine; 
Canon  City.  Col..  Electric  Light  and  Power  Company,  one  lOO-hp  single  cylinder 
engine;  Sweetwater.  Tenn..  Mill  Company,  one  2S-hp  single  cylinder  engine ; 
Crook.  Homer  &  Company.  Baltimore.  Md..  one  I2S-hp  single  cylinder  engine: 
L.  M.  Rumsey  Manufacturing  Company.  St.  Louis,  Mo.,  one  t)0-hp  single  cjlin- 
der  engine. 

THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  on  account 
of  conflicting  dates  with  the  convention  of  the  National  Electric  Light  Associa- 
tion, at  Cleveland.  Feb.  19,  20  and  21.  will  postpone  its  regular  monthly  meeting 
at  New  York  and  Chicago  from  Feb.  20  to  Wednesday.  Feb.  27,  189S.  The 
paper  to  be  presented  on  the  latter  date  is  by  Mr.  H.  Ward  Leonard,  en- 
titled 'Notes  on  Recent  Electrical  Engineering  Developments  in  France  and 
England,"  being  Ihe  results  of  the  author's  recent  personal  observation  in  elec- 
tric light,  railway,  central  station  and  underground  practice. 


Justness  Ttottces. 


WOVEN  WIRE  BRUSHES. -The  Belknap  Motor  Company,  of  Portland.  Me. 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

B.ATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  V. 


CSIIustratcb  ^ecorb  of  Electrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  JANUARY  22,  1895, 
[In  charge  of  Wm.  A.  Rosenbaum.  177  Times  Building.  New  York] 
533,078.  PRIMARY  BATTERY;  R.  O'Toole,  Mechanicstown,  Md.  App.  filed 
Apiil  3,  1893.  In  a  ballery  containing  oxide  of  copper  as  depolarizing 
material  caustic  soda  solution  and  zinc.  Ihe  combination  of  a  perforated  jar 
containing  the  depolarizing  material,  covered  at  top  and  bottom,  and  a  sus- 
pensory rod  passing  through  the  top  and  bottom  and  secured  to  a  cover  or 
bridge  acrcss  the  jar. 

533.083.  SYSTEM  OP  AND  APPARATUS  FOR  CONTROLLING  ELECTRIC 
CURRENTS;  W.  B,  Potter.  Lynn,  Mass.  App.  filed  Jan.  24,  1893.  A 
plurality  of  dynamo  electric  machines  each  provided  with  a  circuit  con- 
troller and  a  series  ot  electromagnetic  resetting  devices  for  such  circui 
controllers  actuated  by  a  common  circuit. 

533.084.  RECTIFYING  COMMUTATOR  AND  METHOD  OF  MAKING  SAME; 
H.  G.  Reist,  Schenectady.  N.  Y.  App.  filed  Oct.  19,  1894.  A  commutator 
composed  of  registering  portions  cut  from  a  flanged  ring  having  an 
'internal  groove  and  having  suitable  insulation  between  the  registering 
portions. 


533.100.  ELECTRIC  ARC  LAMP:  H.  O.  Swoboda,  New  York.  N.  Y.  App. 
filed  March  2.  1894.  This  comprises  a  movable  carbon  support,  device  for 
controlling  the  movement  of  the  same,  a  tilling  frame,  a  solenoid  core  con- 
trolling the  niovenienl  of  the  frame,  the  solenoid  including  a  spool  having  a 
body  portion  and  removable  end  flanges,  the  body  portion  being  so  formed 
as  to  permit  notched  flanges  to  be  slipped  en  and  locked  on  a  partial  rota- 
tion o'.  the  same. 

533.107.  ELECTRICAL  MEASURING  INSTRU.MENT:  E.  Weston,  Newark,  N. 
J.  App.  filed  March  11,  1891.  This  comprises  electromagnets,  a  ring 
pole  piece  formed  on  one  of  the  cores  of  the  magnet  and  surrounding  the 
other  core,  a  coil  surrounding  the  ring  pole,  a  bar  supporting  the  coil  and 
a  suspension  device  carrying  the  bar,  and  an  index  needle  with  means  for 
passing  a  curieni  through  the  coil  and  returning  the  latter  lo  starting  point 
after  a  deflective  impulse  has  ceased.      (See  illustration.) 

533.108.  ELECTRIC  MOTOR ;  C.  Wirt.  Chicago.  111.  App.  filed  April  23,  1894. 
A  chrono-eleclric  motor  having  a  pendulum,  a  contact  moved  thereby, 
an  electric  actuating  device,  and  a  contact  having  a  retarded  movement 
toward  Ihe  pendulum  contad,  and  a  free  movtroeni  in  the  opposite  direction. 
(See  illustration.) 
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533,130.  COMBINED  CURB.  GUTTER  AND  CONDUIT  FOR  HLECTRICAI, 
CONDUCTORS;  W.  Kingslty,  St.  Paul,  Minn.  App.  filed  Feb.  1 . 
1893.  A  combined  hollow  curb  and  Rutler  havinp  its  front  wall  flush  with 
the  surface  of  the  pavinfs,  and  with  its  rear  wall  flush  with  the  sidewalk, 
and  a  curved  removable  cover  forming  the  top  and  also  the  lace  or  gutter 
surface  of  the  hollow  curb. 

S3.VI42.  TELEPHONE  SYSTEM  ;  J.  I.  Sabin  and  W.  Hampton.  San  Francisco, 
Cal,    App.     filed   April   14,    18"M.      This   comprises    a    double    strand    cord 


No.  533,107.— Elkctrical  Mf,asuring  Machine. 

connector,  a  calling  generator,  a  key  adapted  when  depressed  to  bridge  the 
generator  between  the  strands,  and  a  second  key  adapted  when  depressed  to 
connect  the  generator  between  one  of  the  strands  and  ground. 
SS-^He.  APPARATUS  FOR  SMOOTHING  CURRENTS  OF  DYNAMO  ELEC- 
TRIC M.\CHINES;  C.  E.  Scribnci,  Chicago,  111.  App.  filed  Jan.  16. 
1892.  This  comprises  a  source  of  electricity,  several  parallel  branches 
between  the  poles  of  the  source,  a  telephone  transmitter  and  the  primary 
helix  of  an  induction  coil  in  each  branch,  and  a  source  of  counter  electro, 
motive  force  connected  in  shunt  with  the  working  circuit. 

533.147.  TELEPHONE  SWITCHBOARD  APPARATUS:  C.  E.  Scribner,  Chi- 
ago.  111.  App.  filed  May  13.  1892.  The  combination  with  the  connecting 
plug  of  a  tip  and  a  shank  electrically  connected  together  and  a  sleeve 
or  contact  piece  insulated  from  the  shank  or  tip. 

533.148.  SPRING  JACK  FOR  TELEPHONE  SWITCHBOARDS;  C.  E.  Scrib. 
ner.  Chicago.  111.  App.  filed  May  23,  1892.  The  combination  with  a  tube 
or  thimble  oT  a  narrow  test  ring  in  front  of  the  thimble  and  in.sulated 
therefrom,  the  opening  of  the  test  i.ing  being  larger  than  the  opening  in 
the  tube. 

333.154.  CIRCUIT  CLOSER  FOR  RAILWAY  RAILS:  E.  C.  Wiley.  Bristol, 
Tenn.  .\pp.  filed  May  29,  1894.  This  comprises  the  main  rail  and  circuit 
breaking  devices;  a  rigid  supplemental  rail  anchored  to  the  main  rail  at  its 
ends,  and  having  about  its  middle  a  downwardly  projecting  arm  extending 
under  the  main  rail,  and  supporting  a  portion  of  the  circuit  closing  devices. 

533.183.  AUTOM4TIC  ELECTRIC  SIGNAL:  H.  C.  Storrs.  Hartford,  Conn. 
App.  filed  April  20.  1894.  This  consists  of  two  metallic  holding  and  heat 
conveying  members  having  spirally  formed  adjacent  ends  embedded  in  a 
mass  of  non-metallic  sealing  material  of  a  fusible  or  soluble  nature. 

533.196.  COMBINED  PORTABLE  STAND  AND  WALL  BRACKET  FOR  IN- 
CANDESCENT ELECTRIC  LA.MPS:  H.  Horn.  Philadelphia.  Pa.  App. 
filed   Feb.    IS.  1892.    The  combination  of    a  swinging   lamp   a  shell  having 


No.  533,108.— Electbic  Motor. 

its  tube  screwed  into  a  portion  of  the  lamp  socket,  a  cap  between  the  shell 
and  socket,  and  a  weight  in  the  shell. 

.=33.211.  ELECTIC  ARC  L.\MP;  E.  Conrady,  Keigbley.  England.  App. 
filed  Dec.  16.  1893.  A  feed  mechanism  comprising  a  resilient  strip,  elastic 
connection  between  the  same  and  the  movable  carbon,  compound 
gripping  levers  lo  act  on  the  .strip,  and  means  for  conti oiling  the  levers. 

533.221.     BONDING    COLLAR;    M.    M.    Jacobs,    New    York.    N.  Y.     App.    filtd 


Sept.  12.  18')4.  A  bonding  collar  provided  with  a  coating  of  tin  or 
similar  substance,  grooved  or  slotted  longitudinally  and  threaded  or  rough- 
ened interiorly. 

J.223.  INCANDESCENT  ELECTRIC  LAMP:  G.  R.  Lean.  Cleveland.  O.  App. 
filed  Nov.  29.  1893.  This  comprises  the  bulb,  tubular  metallic  guides 
sealed  therein,  leading  in  wires  extending  through  the  guides,  and  insulat. 
ing  material  interposed  between  the  wires  and  guides. 

1241.  GAGB  ALARM;  W.  A.  Stafford.  Meadville.  Pa.  App.  filed  April  17. 
1894.  A  gage  having  a  dial  face  with  a  curved  slot  therein  a  segment 
having  a  stud  and  sciew  working  in  the  slot,  a  pointer  and  electric  connec- 
tions for  the  segment  and  pointer. 

1.244.  533,245.  533.247.  533.248.  533.249.  533.250.  533,378  and  533,379  are  patents  by 
Mr.  Charles  P.  Steinmetz  on  the  monocyclic  alternating  system,  and  are 
digested  on  pages  182-185. 

5.254.  SIGNALLING  TELEGRAPH;  F.  A.  Turner.  Chelsea.  Mass.  App. 
filed  July  27,  1893.  This  consists  of  a  strip,  a  punch  adapted  to  act  con- 
tinuously during  a  break  in  the  main  line  and  a  drop  adapted  to  enter  the 
perforation  in  the  strip  caused  by  continuous  punching,  and  a  stop  for  the 
punching  controlled  by  the  falling  of  the  drop  to  interrupt  the  operation  of 
the  punch. 

).246.  WINDING  FOR  DYNAMO  ELECTRIC  MACHINES;  Charles  P.  Stein- 
metz. Schenectady,  N.  Y.  A  method  of  winding  dynamo  armatures,  and 
more  particularly  those  of  machines  in  which  the  cross  or  end  connections 
overlap  at  the  end  of  the  armature  or  fields.  Such  overlappings  exist  in 
direct  current,  alternating  and  polvphased  machines  in  which  there  is  more 
than  one  tooth  per  pair  of  poles.  The  invention  consi.-its  in  arranging  the 
coils  in  separate  sets  or  sections,  whose  combined  effect  is  the  same  as  that 
ontinuously  overlapping  coils  now  used,  but  whose  end-bars  or  cross- 
i,  while  overlapping  in  each  set.  do  not  overlap  those  of  other  sets, 
ables  each  set  to  be  removed  independent  of  and  without  disturbing 
the  others,  and  also  enables  the  magnetic  structure  to  be  divided  into  two  or 
more  separate  parts. 

.259.  ELECTRIC  LOCOMOTIVE:  S.  L.  Wiegand.  Philadelphia.  Pa.  App. 
filed  Oct.  23.  1890.  This  comprises  a  shaft,  helical  pinions  tuining  there- 
with and  engaging  toothed  wheels,  lurning  in  planes  diagonal  to  the 
Shalt  and  pinions,  combined  with  and  located  upon  the  axles  of  the  car 
wheels. 

5.261.  BONDING  DEVICE  FOR  ELECTRIC  RAILWAYS;  J.  J.  Ziramlee  and 
A.  Bournonville.  Philadelphia.  Pa.  App.  filed  Nov.  30,  1894.  A  bond  for 
an  electric  conductor  having  limbs  on  the  end  thereof,  the  same  being 
adapted  to  be  tightened  in  position. 


of  the 
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533.269  RECORDING  AMPERE  METER;  W.  H.  Bristol,  Hoboken.  N.  J.  App 
filed  July  26.  1894.  This  comprises  a  stationary  coil, a  movable  coil,  two  flexible 
conducling  supports  for  the  coil  and  connecting  with  the  terminals  thereof, 
a  recording  arm.  a  flexible  support  for  same,  and  a  knife-edge  conuection 
between  the  movable  coil  and  the  support. 

533.270.  ELECTRICAL  MEASURING  INSTRUMENT;  W.  H.  Bristol.  Hoboken, 
N.  J.  App  filed  Sept.  24.  1894.  An  armature  composed  of  a  thin  disc  of 
iron  and  a  reinforcing  plate  of  non-niagnelic  material. 

533.309.  APPARATUS  FOR  STOPPING  ENGINES;  L.  C.  E.  Meyer.  Paris, 
France.  App.  filed  Aug.  22,  1894.  This  corap'i.ses  a  slop  valve,  a 
brake  consisting  of  a  flywheel  roller  path  eccentric  thereto,  and  rollers  of 
yielding  material  actuated  by  compression  in  the  gradually  contracting 
.space  between  the  roller  path  and  the  flywheel,  and  electromagnetic  mech- 
anism for  closing  the  stop  valve  and  discharging  the  roller  inio  the  roller  path. 

533  318.  CONTROTLER  OR  SWITCH  FOR  ELECTRIC  MOTORS:  W.  J.  Pohl- 
man.  Woodbrook.  Sid.  App.  filed  Nov  17.  1894.  This  comprises  a 
series  cf  contact  arms,  a  rotatable  ciicuit  breaker,  escapement  mechanism 
for  intermittently  rotating  the  circuit  breaker,  a  dental  instrument  provided 
with  a  rotatable  spring-impelled  finger  piece,  a  flexible  shaft  connecting  a 
dental  instrument  with  a  motor,  and  a  cord  passing  through  eyes  on  the 
flexible  shaft  and  connected  at  its  ends  with  the  escapement  mechanism, 
and  a  rotatable  spring-impelled  finger  piece  or  drum. 

.=;33.323.  SYSTEM  FOR  AND  METHOD  OF  ELECTRICAL  DISTRIBUTION 
OP  ENERGY:  W.  Stanley,  Pittsfield.  Mass.  App.  filed  Nov.  3.  1894. 
This  consists  in  running  alternators  so  as  to  generate  currents  of  like 
phase,  transforming  the  separate  currents  into  currents  of  a  different  poten- 
tial, and  combining  such  transformed  currents  so  as  to  produce  in  the  work- 
ing circuit  a  combined  current  of  potential  like  to  that  of  the  transformed 
currents.        {See  illustration). 

533,398.  AUTOMATIC  ELECTRIC  SAFETY  SYSTEM  FOR  RAILROADS:  R. 
R.  Snowden  and  A.  C.  Ives.  Ocala,  Fla.  App.  filed  Jan.  26.  1894.  A 
traveling  car  carrying  a  circuit  and  having  short  circuit  connections,  one 
l>ortion  of  which  is  made  movable  and  yielding  to  the  force  of  the  air  pies- 
sure  when  the  car  is  in  luoliou  to  open  the  shunt. 
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SHOCKS  PROM  SECONDARY  ALTERNATING  CIRCUITS. 

In  commenting  several  weeks  ago  ou  a  letter  from  a  Demerara 
correspondent  descriliin};  a  fatal  accident  from  electric  shock,  we 
remarked  that  it  could  not  have  been  due  to  the  primary  voltage  as 
asserted,  this  opinion  being  based  upon  the  assumption  that  the  only 
leakage  in  the  system,  as  stated,  was  that  from  points  of  defective 
insulation  found  in  the  transformer.  In  this  issue  several  corre- 
spondents point  out  that  shocks  from  the  primary  voltage  of  an  alter- 
nating system  through  contact  with  the  secondary  circuit  are  not 
unusual,  and  are  due  to  the  fact  that  in  addition  to  a  contact  be- 
tween the  primary  and  secondaiy  in  the  transformer  there  is  also 
present  a  ground  connection  with  the  primary  at  some  point  or 
points  of  the  system.  It  is  very  reasonably  shown  that  in  an  alter- 
"natin^  system  numerous  opportunities  for  leaks  to  ground  from  the 
primary  are  provided  by  the  many  transformers  and  their  connec- 
tions and  by  contacts  with  trees  and  otherwise.  As  a  consequence, 
if  the  insulation  between  the  primary  and  secondary  is  defective, 
or  both  are  grounded  on  the  iron  of  the  transformer,  a  circuit  con- 
taining the  primary  voltage  may  be  completed  by  contact  with  the 
secondary,  and  without  the  latter  being  affected  or  the  fuses  blown 
if  the  resistance  interposed  in  the  ground  connection  is  that  of  the 
human  body.  Several  methods  have  been  proposed  to  obviate  this 
danger.  One  consists  in  so  winding  the  transformer  coils  as  to 
reduce  the  amount  of  primary  voltage  that  may  be  introduced  into 
the  secondary  circuit  through  a  contact  between  the  coils.  Another 
method  provides  for  grounding  of  the  secondary  momentarily  at 
short  intervals  of  time  by  means  of  clockwork.  Still  another  con- 
sists in  grounding  the  iron  of  the  transformer,  though  this  does  not 
provide  for  a  direct  contact  between  the  primary  and  secondaiy 
when  both  are  free  of  grounds  on  the  transformer.  In  one  instance 
of  which  we  know,  the  superintendent  of  a  large  alternating  plant 
grounded  the  secondary  in  his  house  through  a  relay  of  consider- 
able resistance,  so  arranged  as  to  break  the  house  circuit  in  case  of 
the  secondary  being  subjected  to  the  primary  voltage. 


THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

The  catalogue  of  members  in  the  January  number  of  the  Trans- 
actions of  the  American  Institute  of  Electrical  Engineers  shows  a 
most  gratifying  growth  of  the  membership,  which  numbered  913  on 
February  1,  an  addition  of  79  names  since  September  1  of  last  year. 
Referring  to  previous  catalogues,  we  find  that  the  membership 
has  more  than  doubled  since  May  1,  1890,  at  which  time  it  was  427. 
On  January  1,  1892,  the  membership  had  increased  to  583,  ou  June 
1,  1893,  to  690,  and  on  September  1,  1894,  to  834.  The  average 
monthly  increase  in  the  periods  above  given  has  been  7.8,  6.3, 
7.2,  and  16,  respectively,  so  that  the  last  five  months,  by  this 
comparison,  show  the  largest  rate  of  increase.  Since  June  1, 
1893,  the  increase  in  the  entire  membersip  has  been  32  per  cent., 
while  that  of  Chicago  is  70  per  cent.,  and  of  Philadelphia  and 
San  Francisco,  157  per  cent,  each;  the  membership  of  Boston 
remains  the  same,  that  of  Brooklyn  has  increased  SO  per  cent., 
and  of  New  York  only  22  per  cent. ,  or  at  less  than  the  average 
rate.  While  the  great  increase  in  Philadelphia  is  to  be  ascribed  to 
the  influence  of  the  annual  meeting  held  there  last  spring  and  the 
election  of  Piof.  Houston  to  the  presidency,  that  of  Chicago  is  un- 
doubtedly due  to  the  institution  of  its  local  meeting,  and  of  San 
Francisco  to  the  effort  made  to  obtain  a  sufficient  membership  to 
follow  in  Chicago's  footsteps.  At  present  Washington,  Baltimore, 
Schenectady,  Philadelphia  and  Pittsburgh  also  have  a  sufficient 
membership  to  hold  local  meetings,  and  as  the  value  of  the  Trans- 
actions and  the  vigor  of  the  Institute  would  be  notably  increased  if 
these  places  wsre  to  take  advantage  of  the  opportunity  thus 
afforded,  it    is  to  be  hoped  that,  at    least  iu  the  thiee  latter   places, 
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the  members  will  soon  take  the  matter  under  consideration.  Were 
this  done  and  the  meetings  instituted,  we  feel  that  the  increased 
interest  in  the  Institute  and  its  work  would  not  be  confined  to  these 
localities  alone,  and  that  the  result  would  be  to  very  soon  carry  the 
membership  beyond  the  one  thousand  mark. 


THE  LATEST  SENSATION. 

Quite  a  little  excitement  seems  to  have  been  caused  by  the  re- 
cently published  stateaients  regarding  the  possible  introduction  of  a 
very  serious  rival  to  the  electric  light.  We  refer  to  the  recent  acci- 
dental discovery  that  coal  dust  and  lime  can  be  chemically  com- 
bined, forming  a  substance  resembling  coal  and  called  "calcic 
carbide"  which  possesses  the  very  peculiar  property  that  if  placed  in 
water  it  changes  into  slacked  lime  or  "whitewash"  and  acetjlene 
gas,  the  richest  illuminating  gas  known,  having  an  illuminating 
power  of  15  times  that  of  ordinary  gas.  If  this  gas  can  thus  be  pro- 
duced so  that  iu  illuminating  power  it  will  be  equal  to  ordinary  gas 
at  30  cents  per  thousand,  as  is  claimed  in  a  recent  estimate,  it  cer- 
tainly will  become  a  very  serious  rival,  but  fortunately  these  figures 
are  mere  estimates,  and  until  they  are  substantiated  they  need  not 
worry  the  managers  of  central  stations,  or  those  who  install  and 
manufacture  electric  lighting  apparatus.  The  published  statements, 
all  of  which  have  been  abstracted  at  some  length  in  our  Digest, 
come  from  enthusiasts  and  may  therefore  be  taken  with  a  few  grains 
of  salt.  For  example,  in  one  of  the  estimates  the  cost  of  an  electrical 
horse-power  per  hour  is  assumed  at  the  absurd  figure  of  .28  cent 
It  is  satisfying  to  the  electrical  engineer  to  know  that  this  curious 
compound  can  be  produced  only  in  the  electric  arc,  and  that  if  its  pro- 
duction on  a  large  scale  is  undertaken  there  will  be  a  large  demand 
for  electrical  machinery.  While  it  has  yet  by  no  means  been 
demonstrated  that  the  gas  thus  produced  will  be  a  serious  rival  to 
the  electric  light,  yet  it  will  be  well  to  watch  the  developments. 
Should  it  turn  out  that  central  stations  are  affected  by  it,  then  why 
not  take  the  bull  by  the  horns  and  erect,  in  connection  with  each 
central  station,  a  few  good  sized  electric  furnaces  for  producing  this 
material;  this  will  form  an  excellent  and  flexible  substitute  for  the 
much  desired  day  load,  enabling  the  engines  to  be  used  to  their  full 
power  during  the  whole  twenty-four  hours.  Although  the  machin- 
ery in  continuous-current  stations  is  not  as  well  adapted  for  an  elec- 
tric furnace  as  it  might  be,  yet  it  does  not  seem  that  there  would  be 
any  insurmountable  difEculties.  Until  the  manufacture  of  this  mate- 
rial has  been  undertaken  on  a  large  scale,  however,  it  is  too  early 
and  quite  needless  to  make  any  estimates  of  whether  it  would  pay 
central  stations  to  go  into  the  business  of  making  it. 


ELECTROCUTION. 

The  unwarranted  assertion  made  some  months  ago  by  D'Arsonval 
to  the  effect  that  execution  by  electricity  as  practiced  in  New  York 
State  does  not  produce  true  death,  reopened  a  discussion  far  from 
agreeable  to  the  electrical  public,  and  offered  an  opportunity  for 
sensationalism  of  which  due  advantage  was  taken  by  the  newspaper 
press  in  general  and  by  one  P.  J.  Gibbons  in  particular— the  latter, 
we  regret  to  note,  being  encouraged  by  several  of  our  electrical 
contemporaries,  who  apparently  did  not  recognize  the  absurdity  of 
his  claims.  In  order  to  definitely  settle  this  distressing  subject  the 
New  York  State  authorities  very  wisely  concluded  to  request  the 
attendance  at  an  execution  of  a  committee  whose  conclusions  in  the 
matter  would  be  accepted  as  authoritative,  not  only  in  this  country, 
but  abroad  among  those  influenced  by  D" Arson val's  authority.  To 
this  end  Dr.  Augustin  H.  Goelet,  the  eminent  therapeutist,  and  Mr. 
A.  E.  Kennelly  were  invited  to  witness,  on  January  28,  the  execu- 
tion of  a  negro  murderer  at  Sing  Sing,  and  in  this  issue  we  publish 
the  result  of  the  observations  made  by  these  gentlemen  and  the  gen- 
eral conclusions  founded  upon  them.  It  will  be  seen  that  the  ver- 
dict is  open  to  no  misconstruction,  and  emphatically  pronounces 
that  death  in  the  case  witnessed  was  instantaneous  and  painless, 
with  absolutely  no  possibility  of  resuscitation.  There  should  have 
been  no  question  of  this,  and  it  is  diflBcult  to  see  how  one  with  the 
standing  in  the  scientific  worid  of  D'Arsonval  could  have  been  led 
into  the  gross  error  of  asserting  otherwise.   That  over  18  horse-power 


of  energy,  racking  and  rending  such  a  delicate  organism  as  the 
human  frame  for  almost  a  minute  and  disintegrating  its  fluids,  could 
do  otherwise  than  produce  a  fatal  effect  is  beyond  belief.  How 
destructive  is  the  effect  of  this  energy  was  shown  by  the  post- 
mortem examination,  when  it  was  found  that  the  blood  circulatory 
system  was  destroyed,  numerous  blood  vessels  of  the  brain  ruptured 
and  the  blood  itself  changed  so  as  to  be  no  longer  capable  of  sup- 
porting life.  As  the  method  of  electrocution  practiced  at  Sing  Sing 
is  the  same  as  in  other  prisons  in  New  York  Stale,  the  general  con- 
clusion as  to  its  absolute  efficiency  may  be  accepted  as  final  in  all 
cases,  and  should  definitely  put  to  rest  a  harrowing  suVjject.  It  will 
be  noted  that  the  report  disclaims  any  inference  that  may  be  drawn 
from  it  as  to  the  fatal  effect  of  ordinary  electric  shocks.  Through 
the  short  duration  or  high  resistance  of  a  contact  under  these  cir- 
cnmstances,  the  energy  expended  may  be  very  small,  and  the  effect 
merely  to  suspend  animation,  which  may  be  again  restored  through 
the  application  of  the  necessary  treatment,  a  knowledge  of  which 
should  be  acquired  by  all  electricians. 


First  Annual  Convention    of   the   Indiana   Electric    Light    and 
Power  Association. 


The  first  convention  ■  of  the  Indiana  Electric  Light  Companies, 
which  met  on  Jan.  30,  1895,  iu  the  club  room  of  the  Hotel  English, 
Indianapolis,  was  a  success  in  every  respect,  and  reflected  much 
credit  on  the  gentlemen  in  charge  of  its  organization  and  conduct. 

The  meeting  was  called  to  order  at  2  p.  m.,  by  Chairman  H.  W. 
Frund,  who,  in  an  opening  address,  said  that  the  object  of  the 
Indiana  Electric  Light  Association  was  not  to  further  the  interests  of 
its  members  in  a  mercenary  sense,  but  to  secure  the  mutual  benefit 
resulting  from  an  interchange  of  ideas  born  of  practical  experience, 
to  the  end  that  they  may  not  alone  cheapen  the  production  of  elec- 
tric light,  heat  and  power,  and  protect  themselves  from  imposition 
from  whatever  source,  but  also  to  render  better  service  in  all 
branches  of  their  business,  thus  benefiting  their  patrons  while  fur- 
thering their  own  interests  in  a  legitimate  business  way. 

J.  D.  Edwards  was  chosen  secretary  pro  tern.  A  committee  of 
ten  on  organization  reported  a  constitution  and  rules  similar  to  those 
of  the  National  Electric  Light  Association,  excluding,  however, 
supply  men  and  manufacturers  of  apparatus  and  confining  active  mem- 
bership in  the  association  to  those  who  are  owners  of  electric  light 
and  power  plants  or  representative  managers.  After  the  report  of 
the  committee  and  adoption  of  a  constitution,  the  supply  men  and 
others  not  interested  in  lighting  companies  left  the  room,  and  at  an 
election  of  officers  then  held,  the  following  named  gentlemen  were 
unanimously  elected  without  ballot: 

President,  J.  W.  Rouey,  Richmond;  vice-president,  W.  K.  Smith, 
Union  City;  secretary,  James  Boyce,  Muncie;  executive  committee, 
H.  W.  Frund,  Vincennes;  H.  A.  Smock,  Martinsville;  C.  C.  Perry, 
Indianapolis;  J.  W.  Morrison,  Frankfort,  and  J.  D.  Edwards, 
Decatur. 

The  night  session  was  called  to  order  by  President  Roney,  at  which 
various  committees  were  appointed  and  a  discussion  held  in  refer- 
ence to  lighting  interests.  The  secretary  was  directed  to  forward 
blank  applications  to  all  Indiana  electric  lighting  companies  not 
represented,  and  the  membership  fee  was  fixed  at  S5.00  per  annum. 
The  next  meeting  will  be  held  in  August,  in  Indianapolis,  if  called 
by  the  president  and  executive  committee.  The  annual  meetings  are 
thereafter  to  be  held  on  the  first  Wednesday  in  February  of  each 
year.  The  following  gentlemen  were  in  attendance  at  the  meetings: 
E.  W.  Boden,  C.  H.  Keriin,  Cambridge  City;  J.  W.  Cole,  Green- 
castle;  L.  Wohlgemuth,  Rochester;  L.  F.  Putnam,  Attica;  T.  W. 
McNamee,  Wabash;  O.  C.  Irwin,  Greenfield;  Z.  F.  Graham,  Wash- 
ington; W.  K.  Smith,  Union  City;  Jas.  A.  Halstead,  Jos.  S.  C. 
Sarver  and  E.  W.  Smith,  Brazil;  H.  A.  Smock,  Martinsville;  O.  L. 
Moorman,  Winchester;  J.  D.  Edwards,  Decatur;  Victor  E.  Seiter, 
Logansport;  J.  W.  Morrison,  Frankfort;  J.  W.  Roney,  Richmond; 
James  Boyce,  Muncie;  C.  E.  Latta,  Goshen;  W.  Wilkemeyer, 
Evansville;  J.  W.  Draper,  Ligonier;  H.  A.  Root,  Michigan  City; 
C.  C.   Perry,  Indianapolis;  H.  W.  Frund,  Vincennes. 


Cold  Light. 

In  a  recent  Royal  Institution  lecture  a  piece  of  photographic 
paper  moistened  with  liquid  air  was  held  within  a  few  feet  of  an 
arc  lamp  and  it  was  found  that  it  was  not  acted  upon  by  the  light. 
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The  National  Electric  Light  Association. 

The  next  annual  nieftinj;  of  the  National  Klcctric  l-ig'''  Associa- 
tion, to  take  place  at  Cleveland  next  week,  bids  fair  to  be  exceed- 
ingly interesting,  both  in  the  scope  and  the  character  of  the  work 
laid  out,  as  will  be  seen  from  the  complete  programme  of  the  con- 
vention given  below 

A  meeting  of  tlie  Executive  Committee  will  be  held  in  Parlor  138, 
Hollenden  Hotel,  at  9  a.  m.  on  Tuesday,  Feb.  19,  and  the  morn- 
ing session  will  commence  at  10:30  o'clock  in  Army  and  Navy 
Hall.  Following  an  address  of  welcome  by  the  Mayor  of  Cleveland, 
President  M.  J.  Francisco  will  open  the  convention  with  the  usual 
presidential  address,  and  the  following  programme  will  then  be 
taken  up: 

Paper,  by  N.  W.  Perry,  "The  .Storage  of  Hnergy  E.ssential  to 
Central  Station  Economy:  How  It  May  Be  Accomplished,  and  the 
Economies  Resulting."  Discussion  by  John  W.  Ivangley,  W.  M. 
Stine  and  M.  J.  Perry. 

Report  of    Committee    on    Relations    between  Manufacturing  and 
Central  Station  Companies;  Frederic  Nicholls,  chairman. 
Afternoon  Session,  2  o'clock. 

Paper,  by  E.  J.  Houston  and  A.  E.  Kennelly,  on  "A  New  Method 
of  Measuring  Illuminalion.  "  Discussion  by  W.  A.  Anthony,  C.  D. 
Haskins,  W.  S.  Howell,  Edward  Weston  and  L.  Stieringer. 

Report  of  Committee  on  Data;  H.  M.  Swetland,  chairman.  Dis- 
cussion by  W.  "R.  Gardener,   E.   h.  Powers  and  H.  W.  Sexton. 

Paper,  by  Walter  E.  Harrington,  on  "Correct  Method  of  Protect- 
ing Electric  Circuits.  " 

Questions  and  Answers.     What  Is  It  You  Wisli  to  Know? 

WEDNESDAY,    FEB.    20. 

Morning  Session,  10  o'clock. 

Paper,  by  Edward  Weston,  on  "Some  Economies  in  Electric 
Light  and  Power  Stations." 

Paper,  by  C.  N.  Black,  on  "Large  Arc  Bj'uamos.  "  Discussion  by 
S.  M.  Hamill,  J.  J    Wood,  F.  W.  Rollius'aud  E.  R.  Weeks. 

Topic.  "How  to  Light  Large  Cities."  Discussion  by  Frederic 
Nicholls,  Geo.  A.  Redman,  Jas.  I.  Ayer,  E.  F.  Peck,  C.  R.  Hunt- 
ley, Robert  Lindsay,  F.  H.  Clark,  T.  C.  Smith   and  J.  F.  Morrison. 

Report  of  Committee  on  Finance;  John  A.  Seely,  chairman. 

Questioiis  and  Answers.     What  Is  It  You  Wish  to  Know? 
Afternoon  Session,  2.30  o'clock. 

Paper,  by  E.  A.  Leslie,  on  "The  Operation  of  High  Tension 
Currents  Underground  from  a  Physical  and  Financial  Standpoint." 
Discussion  by  H.  J.  Smith,  W.  H.  Browne,  C.  H.  Wilmerding,  John 
A.  Seely  and  C.  L.    Edgar. 

Paper,  by  L.  B.  Marks,  on  "Arc  Carbons  and  the  Rating  of  Arc 
Lamps. ' ' 

Topic,  "Incandescent  Lighting  vs.  Other  Methods."  Discussion 
by  H.  T.  Edgar,  E.  F.  Phillip?,  W.  S.  Barstow,  E.  A.  Arm- 
strong, J.  Gwynn  and  B.  P.  Holmes. 

Questions  and  Answers.    What  Is  It  You  Wish  to  Know? 
Evening  Session,  8  o'clock. 

Topic,  by  A.  J.  Wurtz,  "Practical  Demonstrations  of  Protecting 
Lines  from  Lightning.  " 

THURSDAY,    FEB.    21. 

Morning  Session,  10  o'clock. 

Paper,  by  Dr.  Louis  Bell,  on  "The  Monocyclic  System.  "  Dis- 
cussion by  A.   E.  Kennelly,  L.B.  Stillwell  and  J.  F.  Kelly. 

Report  of  Commitee  on  Rules  for  Safe  Wiring;  Wm.  J.  Hammer, 
chairman. 

Topic,  "Underwriters'  Rules  vs.  National  Electric  Light  Associa- 
tion Rules."  Discussion  by  Wm.  Brophy,  C.  H.  J.  Woodbury,  J. 
J.   Burleigh  and  A.  W.  Field. 

Afternoon  Session,  2.30  o'clock. 
Election  of  officers. 

Special  rale  railroad  tickets  will  be  good  from  three  days  before 
the  convention  until  three  days  after. 

The    following    is    a  list  of    those  who  have  engaged  seats  on  the 
Electrical  Special,  leaving  New  York  on  Monday,  the  18th  inst.,  at 
9:30  a.  m.,  via  New  York  Central  road: 
Jas.  p.  McQuaide.  E.  F.  Peck. 

C.  O,  Baker.  Jr..  Mrs.  E.  P.  Peck. 

Mrs.  C.  O.  Baker.  Jr..  A.  J.  Purinton, 

A.  J.  Belden.  Cecil  P.  Poole.' 

Mrs.  A.  J.  Belden.  Chas.  D.  Shain, 


H.  J.  Smith,  E.  H.  Johnson. 

Mrs.  H.  J.  Smith,  A.  J.  Martin, 

M.  J.  Francisco.  Jos.  Sachs, 

Mrs.  M.  J.  Francisco,  P.  L.  McLaren, 

I.  H.  Francisco,  F.  W.  Harrington, 

Don  Francisco,  P.  S.  De  Ronde. 

C.  H.  Mclntire,  Mrs.  F.  S.  De  Ronde 
Mis.  C.  H.  Mclntire. 


W.  J.  Johnston. 
Mrs.  W.  J.  Johnston. 
R.  O.  Heinrich, 

E.  W.  Little, 
T.  C.  Martin. 

F.  A.  Scheffler. 
Mrs.  F.  A.  Scheffler. 
John  A    Seely, 

S.  L.  Coles. 
Edward  Weston, 
A.  E.  Bakewell. 
Geo.  M.  Phelps. 


special  car  on  the  Lake  Shore  Railroad,  leaving  Chicago  at  8:30  p.  m. 
Monday,  Feb.  18.  The  railroad  officials  have  made  particular 
arrangements  for  the  comfort  and  convenience  of  the  party,  and 
the  prospect  is  good  for  a  pleasant  time  en  route. 

On  nagnetlc  Potential.* 

HV    I-HEKHKICK    IM'.HELI  . 

Inlroditclioii. 
In  1882  Prof.  Clausius  discussed  at  length  the  dimensional 
formula;  of  the  e'ectrostatic  and  electromagnetic  systems 
and  derived  the  dimensions  for  magnetic  pole  (>«)  from  a  con- 
sideration of  the  equivalence  of  a  magnetic  shell  and  a  circuit 
carrying  a  current  of  electricity,  as  first  pointed  out  by  Ampere; 
thus. 

Area  X  current  —  magnetic  moment  =  ml.  (i) 

III  the  electromagnetic  system  this  gives  a  magnetic  pole  the 
rfimensions  M^  L  T~' ,  which  accords  with  Maxwell  and  subse- 
quent writers.     In  the  electrostatic  system,  however,  this   gives 

to  magnetic  pole  the  dimensions  M  /'  T~*,ior  which  Max- 
well gives  yV'  L^ .  The  reasoning  of  Clausius  was  apparently 
correct,  and  he  concluded  Maxwell  was  in  error.  This  conclu- 
sion was  indorsed  by  Prof.  Everett.  The  discussion  which 
followed, "On  the  Dimensions  of  a  Magnetic  Pole  in  the  Electro- 
static System  of  Units,"  needs  merely  a  mention  here. 

Prof.  J.  J.  Thomson  pointed  out  that  the  equivalence  of  a 
circuit  and  a  magnetic  shell,  as  given  by  Ampere,  is  correct  only 
in  a  medium  with  permeability  equal  to  unity.  The  factor  /«, 
denoting  the  permeability  of  the  medium,  should  be  introduced 
into  the  general  statement,  and  (i)  should  be  written — 

/'  X  current  X  area  =  magnetic  moment.  (2) 

In  the  electrostatic  system,"  has  the  dimensions  j?/°  A" '7"';  hence 

;//  has  the  dimensions  At-  /.  ,  as  given  by  Maxwell.  In  the 
electromagnetic  system  permeability  is  a  number  without 
dimensions,  and  the  presence  of  //  as  a  factor  in  (2)  does  not 
affect  the  dimensions  of  m.  Prof.  Thomson  derived  these 
same  dimensions  from  the  expression  for  the  work  done  in  carry- 
ing a  pole  around  a  circuit.  He  also  pointed  out  that  the  factor 
n  should  enter  into  the  expression  for  the  attraction  between 
magnetic  poles;  thu.s, 


mm ' 


(3) 


The  Western  contingent    of    the  convention  delegates  will  go  by 


Prof.  Clausiu.s,  however,  still  considered  that  he  was  cor- 
rect, maintaining  that,  if  a  circuit  and  magnetic  shell  are  equiva- 
lent, they  must  be  mutually  replaceable,  and  that  a  change  in 
the  medium  would  affect  one  as  the  other.  Prof.  Everett 
subsequently  concluded  that  Maxwell  was  correct,  obtaining  the 
dimensions  of  Maxwell  from  the  galvanometer  law  and  the  law 
of  Faraday,  although  he  did  not  see  wherein  Clausius  was  wrong 
in  obtaining  his  results  from  the  equivalence  of  a  circuit  and  a 
magnetic  shell.  Helmholtz,  too,  .showed  lack  of  confidence  in 
the  equivalence  of  the  magnetic  shell,  and  stated  that  the 
Ampere-Weber  hj'pothesis  must  be  looked  upon  as  neither  veri- 
fied nor  even  completely  worked  out.  He  gave  no  consideration 
to  the  nature  of  the  medium,  which,  as  Prof.  Thomson 
pointed  out,  has  a  most  important  bearing  on  the  question.  It 
was  left  for  Dr.  Eodge  to  point  out  that  a  distinction  should  be 
made  between  the  permeabilities  of  the  medium  of  the  space 
correspondiug  to  the  space' of  the  equivalent  shell  and  of  the 
exterior  medium.  It  was  he  who  pointed  out  that  the  magnetic 
moment  of  a  circuit  is  equal  to  the  product  of  the  current,  the 
effective  area,  and  the  permeability  of  the  interior  space;  the 
magnetic  moment  is  entirely  independent  of  the  permeability  of 
the  surrounding  space.  The  failure  to  recognize  this  fact  was 
the  cause  of  the  erroneous  views  which  had  been  set  forth  by 
such  distinguished  scientists. 

It  is  the  purpose  of  this  paper  to  consider  the  effect  of  permea- 
bility upon  the  magnetic  potential  due  to  a  magnet  or  a  current 
of  electricity,  and  to  show  more  definitely  the  bearing  of  some  of 
the  above  relations. 

The  expressions  for  the  magnetic  potential  at  a  point,  as  or- 
dinarily given,  are 

m 
magnetic  potential  due  to  a  magnet  =  V=  ^~^'<       (■*) 

magnetic  potential  due  to  a  current^  V  =  IQ.  (5) 

In  (5)  /  denotes  the  current,  and  Q  denotes  the  solid  angle 
subtended  by  the  circuit  at  the  point,  the  potential  of  which 
is  under  consideration. 

•  From  the  Physical  Review, 
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In  the  electroiiiag-netic  system  these   equations  lead  to  the  fol-  Vor  media  ot/ier //lan  air  equa.tioa  {IS)  still  holds.     If /'^  is   tlic 

lowing  dimensions  for  magnetic  potentials :  permeability  of  the  space  r.i/erior  to  the  space  occupied  by  the 

m  _JH^/,  T^'  _  .,i   ,  J  y-    1  .     (6)     [from  (4)J  magnetic  shell   to  which  the  current  is  considered  equivalent, 

r   "          /,           ~            '              '  instead  of  (12)  and  (13),  we  have  [see  equation  (10)  ]  : 

,      ,         ,  . ,,     dm      dm        1  Idm  cos  a 

r=  /a=  A/'  L'-   J-'  ■                   (7)     I  from  (S)]  dy=  ^  ^-  — ■  =  ^ ^ (16) 

These  equations(6  and  7)  agree  with   each   other   and   with    the  f        J           ^ 

..         i„  ,,:.,i   ;„    tua   oio.-fi-,T„a,rti..tir   tvs-  it  W  IS  thc  pcrmeaDi li t V  of  thc  / «/<';-70r  spacc,  or  that  occupied 

dmensions  for  magnetic  potential  in   the   electromagnetic   sys  ■      i      »               ■.-,,,•.     ^     t,,,  >          u 

,,        •                1    .;ii  K„  f^,..,H  i-r^rro^t  by  the  equivalent  magnetic  shell,  instead  of  ( 14  ),  We  havc 

teiii  as  usually  given,  and  will  be  found  correct.  '                                           ,i_       ,,,                                          n-i 

In   the   electrostatic   sy.stem,    e<iuations   (4)   and   (5)   give   the  ,        '«'«  -I'l'dA.                                         (1,) 

bubstituting(l/)  in  (16),  we  have 
dimensions: 

,fli   /  f              .         ,  ,,,     I'i  IdA  cos  rt    /'/    ,, 

V="'='^''  '■'    ^   M-  ir-\               (8)     [from  (4)  J  ''''^=«"        V           =„     ■^''"                             d^) 

>-              /,  ^                           '^' 

l'-=JQ  =  M''  j}  T~';                  (9)     [from(S)]  V='m                                             (19) 

These  equations  (8)  and  (9)  are  not  concordant,  although  derived  c 

from  (4)  and  (5),  which  gave  correct   results   in   the  eleclromag-  This  is  the  expression  for  the  magnetic  potential  at  a  point /', 

netic  system.     Equation  (9)  will  be   found    to   be    correct;   equa-  due  to  a  current  /,  in  a  circuit  subtending  the   angle  H  at  the 

tions  (8)  and  (4)  are  not.  point  P,  when  ,i'^.  is  the  permeability  of  the  space  occupied  by  an 

If  we  denote   the   permeability  of   the   space   exterior  to   the  hypothetical  equivalent  shell,  and  //j  is  the  permeability  of  the 

magnet  by  /'j,  surrounding  medium. 

in.  In  all  cases  usually  considered  w.  =  W£;  that  is,  in  any  uniform 
K=S                                                    (10) 

y.^r  medium,  the  magnetic  potential  due  to  a  current  is 

which  accords  with  (3),  and  is  true  in  any  system  of  units.  ,.    .    ,           ^      .     ^  ,,            ~      ^.,.. 

,      .       ,     ^                  .            1       ^,      ,■           v,^^  „f  „  „,.>  ;if  o/o'/-o.  and  IS  independent  of  the  permeability  of  the  medium. 

In  the  electromagnetic  system  the  dimensions  of /i  are />/  X  /    ;  ^  \ ■[_ 

hence /"does  not  affect  the  dimensions  in  this  system,  and  (6)  and  q„   a  Proposed  Modification  of   tlie  Generally  Accepted    Teni  = 

(7)  are  correct.  perature  Co-efficient  of  Resistance  for  Copper  Wires. 

In  the  electrostatic  system  the  dimensions  of  /'Z.  -'  7"'.     Hence  

the  dimensions  of  magnetic  potential  derived  from  (10)  are:  ^-^  a.   e.  kexnelly  and  Reginald  a.  fessenden. 

In  a  paper  entitled  "  Some  Measurements  of  the  Temperature 

m          M"^  L                i   ,fl   ^    a  Variation  in  the  Electrical  Resistance  of  a  Sample  of  Copper," 

t/ A/"    /  -      /  ' —                         Mil  *                        *  i        ' 

'^  ~  li^r~  L—'T'L  ~                         '  read  at  the  International  Electrical  Congress  in    Chicago.  1893, 

,  .  ,                     ...    ,„,    „„  .  .„ .  and    also    published  Ifi  ,the     Physical   Review,   Vol.    I.,   No.    4, 

which  agrees  with  (9),  and  is  correct.  J"                                ^  ^u\.  ^x.    ,.               *                o^   •      .     I 

page  260,  the  authors  showed  that  the  temperature  co-efficient  of 

/«  a  Uniform  Medium  the  Magnetic  Potential  Due  to   a   Current  resistance   at   any  temperature  (/"centigrade)  between  20°  and 

ts  Independent  of  Permeability.  250  c.,  of  a  sample  of  good  commercial  copper  wire,   which  ap- 

The  introduction  of  /i  in  the  expression  for  the  magnetic  po-  pgared     by   chemical  analysis  to  have  a  high  degree  of  purity, 

tential  due  to  a  magnet  (4)  gives  the  same  dimensions  to  magnetic  could   be  very  closely  represented  by  the  formula, 

potential  (see  11)   as  derived  from    (5),    the  expression   for   the  Pt  =  Po  (1  +  0.004065/')            .                    (1) 

magnetic  potential  due  to  a  current.     That  the  permeability  of  Recent   determinations   by  Messrs.    Dewar  and   Fleming  and 

the  medium  should  be  taken  into  consideration,  as  above,  in  the  Messrs.  Swan  and  Rhodin  *  concur  in  giving   a  linear   relation 

expression  for  the  magnetic  potential  due  a  magnet  is  clear  ;  but  between  the  temperature  and  resistance  of  copper, 

should  we  not  expect  the  permeability  to  enter  into  a  similar  As  the  results  of   measurements   made  to  determine  the  tem- 

manner  in  the  corresponding  expression  for  the  magnetic  poten-  perature  co-efficient   in  annealed  copper  wire,  we   have  for  the 

tial  due  to  a  current  (see  5)?     The  equiv..alence  of  a  current  and  range  from  0"  C.  to  100°  C.  assuming  a  linear  relation, as  follows: 

a  magnetic  shell  as  stated  bj'  Ampere  would  lead  to  this  conclu-  Benoit 373 

sion.     Such,  however,  is  not  the  case;  equation  (5)  holds  true  as  Mau'hips^"'' ^.°"'^ .'.'. 4^? 

it  is  written.    The  magnetic  potential  at  a  point  due  to  a  current  Siemens [ass 

is    independent  of     the    permeability— a     fact  the    explanation  Dewar  and  Fleminir 424 

of    which    merits  attention.  Kennelly  and  Fessenden 406 

Swan  and    Rhodin 415 

In  air  the  magnetic  potential  at  a  point  due  to  a  current  may  

be  obtained  from  the  principle  of  the  magnetic  shell  as  follows.  „,.       we  obtain  as  the  mean 4076 

...        ,  ,           ,    ,,           .  1.         I    ,           ,  We  therefore  suggest   that   Since   the   exact    temperature   co- 
Consider  the  circuit  replaced  by  a  shell  consisting  of  elementary  ~-   .      .  ■         .       ^j   1         -J         J     ■         -1                     -L, 

.        ,       ,.         .           ,     ,        ,.   ,               ,  emcient  IS  not  yet  determined,  and  since  it  may  possibly  vary  in 

magnets,  with  axes  m  the  direction  of  the  thickness  of  shell.  .-re         .              ,         ,                  .                       .   ,            ^i     ,.,,'.       , 

°  ditterent  samples  of  copper  in  commercial  use.  that  the  simple 

If  ;•  and  r'  are  distances  of  the  point  Pirom  the  two  poles  of  one  x           i 

of  these  elementary  magnets,  of  length  /  and  pole  strength  di/i,  n  ■=  po(l  +  0  004  t)                                    C) 

the  magnetic  potential  at  the  point  P,  due  to  this  magnet,  is  ,„^y  ^e  accepted   provisionally  for  all  practical  purposes,  or,  in 

jrr^<^"' _ «''«                                         /jT)  other  words,  that  the  resistivity  of  copper  be  considered  to   in- 

r          r  crease   by  0.4  per  cent,   per   degree   centigrade   of   temperature 

Inasmuch  as  the  length  of  the  magnet  is  small  compared  with  elevation  reckoned  from  the  resistivity  at  zero  centigrade. 

its  distance  from  the  point   P.  for  r    we  may  write  r+Zcoso,  Should  the  corrected  co-efficient  be  subsequently  determined 

where  a  is  the  angle  between  the  axis  of  the  magnet  and  a  line  to  be  0.0041,  formula  (2)  would  become, 

connecting  it  with  the  point /".     Hence  P(  = /).  [l  +  0.004  (/— 6)]                              (3), 

f\                1          \_  Idm  cos  a_                 ,..,.  Pe    being  the  resistivity  at  6°  C. 

dl   ~  '^"'\r       r  -\-  I  cos  a/             P        '  Similarly,  if  the    co-efficient   ultimately    accepted  should    be 

the  last  term  being  obtained  by  approximation.     But  from  the  0.0042,  the  corresponding  formula  would  be, 

equivalence  of  a  magnetic  shell  in  air  (.see  1)  we  have  '''  —  f'''  [1  +  0.004  (/— 1_)J                            (4), 

Idm  =  IdA-                                         {\A\  ''"   being  the  resistivity  at  12°  C.  and  for  an  accepted  co-efficient 

of  0.0043 

where  </.-/ represents  the  polar  area  of  an  elementarj'   magnet.  o    =n         fi -L  n  004  (/— 1"  ^iil                          (^) 

Making  this  substitution  in  (13),  and  remembering  that  „                   ^,      -^           ^    \           ^.       ,-»     ^  ., 

.  .  Consequently,  if  we  adopt  equation  (2)  at  the  present  time,  we 
dA  cos  a        ,„  ....   •              J-                         ,         1-        ■         •            X           ,             ,      . 
J =dii,  obtain,  pending  more  exhaustive  inquiry,  a  formula  much  sim- 
pler, more  convenient,  and  probably  more  nearly  accurate  than 
the  solid  angle  at  P subtended  by  the  polar  surface  of  the  ele-  t„^t„f  Matthiessen,  while  any  future  correction  can  only  have,  it 
mentary  magnet,  we  have  would  seem,  an  influence  upon   the  standard  or   datum  tempera- 
dV=  IdU;  and  V  =  lU                               (15)  ture  and  a  comparatively  trivial  quantitative  effect  within  ordin- 
This  reasoning  holds  true  for  air  ;  but  (12),  (13),  (14)  are  true  only  ary  temperature  ranges, 
for  air,  or  a  medium  whose  permeability  is  unity.  '        •  p.  R.  s.,  June,  1894^ 
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Does  Execution  by  Electricity,  as  Practiced  in  New  York 
State,  Produce  Instantaneous,  Painless  and  Absolute 
Death?— Observations  Alade  at  the  Execution  of  David 
Hampton,  at  Sing  Sin^,  Jan.  28,  189S. 

BY  A.    E.    KENNELLY    AND  AUGDSTIN   H.    GOELET,    M.    D. 

Some  obseivalions  by  D'Arsonval,  of  Paris,  having  led  him  to  the 
unwarrauted  conclusion  that  in  electrical  executions  as  practiced  iu 
New  York  Slate  the  death  of  the  criuiiual  was  not  produced  by  the 
passage  of  the  current,  but  by  the  knife  of  the  surgeon  during  the 
subsequent  autopsy,  considerable  discussion  has  lately  arisen  as  to 
the  correctness  of  D'Arsonval's  opinion. 

On  the  28th  of  last  November,  The  Electrical  World,  in  the 
desire  to  defiuitely  settle  this  question,  directed  a  letter  to  Governor 
Flower,  of  New  York  State,  requesting  that  at  the  next  electrical 
execution  scientific  witnesses  should  be  selected  whose  duty  should 
be  to  make  such  observations  as  would  throw  light  upon  the  matter. 
This  recommendation  was  favorably  received  and  the  writers  were 
appointed  to  perform  this  very  unpleasant  duty  on  the  occasion  of 
the  twenty-fourth  electrical  execution  in  New  York  Slate. 
The  following  observations  were  made: 

An  alternating  current  was  used  in  the  execution,  which  was  sup- 
plied from  an  alternator  having  a  frequency  of  approximately  102.3 
cycles,  or  204.6  alternations  or  reversals  per  second,  with  an  arma- 
ture specially  wound  for  a  maximum  E.  M.  F.  of  2,500  volts  effec- 
tive. The  field  excitation  of  this  alternator  was  controlled  by  means 
of  a  rheostat  inserted  in  the  exciter  circuit  and  situated  in  the  exe- 
cution chamber. 

The  electrodes  consisted  of  flexible  brass  gauze  sheets  firmly 
attached  to  sj)oiiges  which  were  saturated  with  an  aqueous  solution 
of  common  salt.  The  upper  electrode  was  fitted  into  a  cap,  shaped 
to  conform  with  the  top  of  the  criminal's  head,  and  provided  with 
a  chin-strap  which  held  it  firmly  in  position.  The  lower  electrode 
consisted  of  a  similar  flexible  brass  gauze  plate  about  8"  x  3"  and 
its  moistened  sponge,  attached  bj-  a  strap  to  the  calf  of  the  right 
leg.  The  criminal  was  placed  in  a  sitting  position  in  a  stout  chair 
to  which  he  was  confined  by  straps.  The  criminal  was  a  negro, 
short,  but  young  and  of  robust  physique. 

Preparatory  to  the  execution,  in  order  to    test    the  circuit,  a  bank 
of  20  incandescent  lamps  in  series  was  placed  in  circuit  in  the  chair, 
when  a  pressure  of  1,740  volts  effective  was  observed  on  both  Weston 
and  Cardew  voltmeters,  and  this  pressure  was  then  maintained. 
The  following  are  the  detailed  observations  made: 
11.18.45     Criminal  entered  room. 
11.18.50     Sealed  iu  chair.     Straps  applied. 

11.19.58     Electrodes  adjusted  and  connections  made  with  same. 
11.20.13     Current  applied    at   pressure   of    1,740  volts.     Ammeter 
nearly  dead  beat,  indicating  approximately  8  amperes 
steady  through  body  of  criminal. 
11.20.17     Pressure    intentionally    slowly    reduced,     and     current 

falling  slowly  to  1.8  amperes. 
11.20.42     Pressure    intentionally    increased    to    a    maximum     not 

observed,  the  current  increasing  to  4  amperes. 
11.20.50     Pressure  again  reduced    to  about    150  volts,  the  current 

falling  to  1.3  amperes. 
11.21.10     Circuit  broken,    current   off.     Period    of    application  57 

seconds  in  all. 
11.21.20  Chest  was  examined  and  no  action  of  the  heart  could 
be  detected.  At  this  time  a  marked  hj'perajmia  or 
redness  of  the  skin  co%-ering  the  chest,  especially  the 
upper  part,  was  observed.  This  paled  on  pressure, 
the  color  returning  slowly.  There  was  marked  pallor 
of  the  face,  slight  froth  in  the  mouth,  and  pupils  of 
the  ej'es  were  dilated. 
11.25.00    The  criminal  was  officially  pronounced  dead. 

The  moment  the  current  was  turned  on,  the  whole  body  was 
thrown  into  a  condition  of  intense  tetanic  rigidity,  the  hands  were 
contracted  or  closed  tightlj',  and  the  extremities  stiaightened  as 
much  as  the  straps  would  permit.  While  the  current  was  on,  there 
was  some  frothing  at  the  mouth,  but  there  was  no  audible  sound, 
and  no  evidence  of  sensation  or  suffering.  Death  was  evidently 
instantaneous  and  painless. 

At  11.33  a.  m.  the  body  was  placed  on  fhe  table  for  examination. 
At  this  time  the  rectal  temperature  was  100.8  degrees  F. ,  and  the 
sphincter  was  relaxed.  The  superficial  veins  of  the  extremities, 
especially  those  of   the  arms,  were    empty   and  collapsed.     Incision 


of  the  scalp  and  through  the  skin  of  the  chest-wall  showed  that  all, 
or  nearly  all,  of  the  blood  in  the  body  had  been  driven  into  the 
heaj  and  upper  part  of  the  chest  and  neck,  and  that  rupture  of  the 
over  distendeil  vessels  had  allowed  extravasation  of  blood  to 
take  place  into  the  cellular  tissues  of  the  scalp  and  under  the  skin 
covering  the  upper  part  of  the  che-st,  especially  near  the  neck. 
Here  the  extravasated  "blood  appeared  to  be  congealed.  Iu  marked 
contrast  with  the  condition  of  affairs  in  this  location,  incision 
through  the  abdominal  wall  showed  the  tissues  to  be  almost  blood- 
less. Incision  into  the  tissues  under  the  location  of  the  leg  elec- 
trode showed  the  same  bloodless  condition.  On  removal  of  the 
skull-cap,  and  puncture  of  the  dura  inaler  (membrane  lining  the 
interior  of  the  skull  and  enclosing  the  brain  j  a  great  quantity  of 
dark  blood  escaped,  showing  that  there  had  been  an  extravasation 
into  the  cranial  cavity.  This  was  found  to  be  due  to  the  rupture  of 
the  blood  vessels.     This  blood  coagulated,  but  not  firmly.     A  speci- 
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Diagram    of    Electrical  Connection.s,  Omitting  Switches. 

men  preserved  remained  fluid  and  unchanged  for  days,  except  that 
the  color  became  brighter.  It  was  estimated  that  at  least  two 
quarts  escaped  from  the  scalp  and  cranium  in  removing  the  brain. 
On  removing  the  dura  vialer  the  vessels  on  the  surface  of  the  brain 
were  seen  to  be  distended  and  there  was  evidence  of  rupture  in 
many  places.  The  same  condition  prevailed  throughout  its  interior, 
and  congealed  blood  was  found  at  the  base  of  the  brain,  a  condi- 
tion incompatible  with  either  consciousness  or  life. 

On  opening  the  chest  cavity  the  lungs  appeared  normal,  but  ex- 
travasation of  blood  bad  taken  place  into  the  lung  tissues  at  the 
upper  part. 

The  heart-walls  were  thin  and  flabby;  the  blood  retained  in  the 
cavity  was  dark. 

On  opening  the  abdominal  cavity,  the  vessels  of  the  intestines, 
especially  those  of  the  small  intestines,  were  distended  with  blood. 
The  liver  was  normal  but  engorged  with  blood.  The  kidneys  and 
spleen  were  normal.     The  abdominal  aorta  was  empty. 

From  observations  made    at    the   time    of    the  application  of   the 


TIME  OF  application:     seconds  £I.cir«U 

Di.\graii  of  CrrRRENT  Strength  Applied. 

current,  which  were  abundantly  substantiated  by  the  result  of  the 
autopsy,  we  conclude  that  death  was  instantaneous  and  painless. 

The  evidence  is,  therefore,  that  a  current  of  8  amperes,  applied 
through  the  body  at  a  pressure  of  1,740  volts,  and  representing  a 
power  of  (1,740  X  8  =)  13,920  watts,  or  about  I8J3  electrical  horse- 
power, will  produce  instantaneous,  painless,  and  absolute  death ;  and 
that  the  evidence  presented  by  an  examination  of  the  brain  alone 
was  sufficient  to  demonstrate  the  absolute  impossibility  of  resuscita- 
tion. 

Although  in  our  opinion  there  is  no  hope  of  resuscitation  in 
cases  where,  as  in  this  electrical  execution,  an  alternating  current 
of  sufiScient  E.  M.  F.  is  deliberately  sent  through  the  body  of  the 
criminal,  yet  in  all  cases  of  accidental  contact  with  high  pressure 
circuits,  in  our  opinion,  efforts  for  resuscitation  should  be  made, 
since  in  most  cases  of  accidents  from  electricity,  either  from  the  im- 
perfection of  the  contact,  or  its  short  duration,  the  current  strength 
passing  through  the  body  and  the  electrical  energy  expended  thereby, 
might  only  be  sufficient  to  produce  a  loss  of  consciousness. 
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On  Potential. 


BV    Wn.lU'K     M.    STINE. 

Many  scientific  terms  are  employed  by  people  in  general  with  hut 
a  vague  conception  of  tbeir  real  physical  meaning.  Hj-  frequent 
repetition  the  term  itself  becomes  so  familiar  that  the  mind  ceases 
to  concern  itself  with  its  definition,  and  its  use  becomes  one  of 
association  merely,  without  the  ability  to  employ  the  word  in  its 
individual  sense.  Again,  Ibe  use  of  the  term  in  a  special,  but  con- 
stantly recurring  sense,  may  be  clearly  understood  as  expressing  a 
mere  relation;  but  this  leads  to  a  narrow  conceptiou  of  the  term  and 
renders  its  full  understanding  the  more  difEcult. 

Because  a  term  has  become  familiar  through  repetition  by  no 
means  is  evideuce  that  it  is  comprehended.  The  extent  to  which 
our  language  Is  built  up  from  the  Latin  and  other  tongues  has 
doubtless  led  to  much  superficiality  in  the  use  of  words.  If  our 
language  was  constructed  only  from  native  elements  each  complex 
term  would  form  a  "word-picture"  of  the  idea  which  it  is  designed 
to  express.  To  a  native  born  Greek  or  Roman  many  of  our 
abstruse  scientific  terms  would  be  clearly  comprehended,  so  far  as 
the  elementary  ideas  which  they  embody  are  concerned,  and  though 
their  restricted  scientific  definition  might  not  be  realized,  yet  the 
fundamental  idea  wouid  greatl}'  assist  in  attaining  the  scientific  one. 
These  remarks  apply  with  peculiar  force  to  the  term  "potential.  " 
Owing  to  the  widespread  interest  in  electrical  matters  there  is 
probably  no  one  term  more  commonly  employed  and  less  clearly 
understood  than  potential.  We  speak  of  the  potential  energy  of  a 
mass  of  matter  which  it  possesses  in  consequence  of  having  •  been 
raised  above  the  surface  of  the  earth  against  the  attraction  of 
gravity;  of  the  potential  energy  of  steam  confined  in  the  boiler;  of 
the  potential  energy  of  oxygen  and  of  coal,  etc.  ;  and  lastly  of  the 
potential  of  a  cell  of  batter}',  of  a  dynamo,  and  of  a  cloud  during 
a  thunder-storm — realizing  but  vaguely  the  connection  which  exists 
between  these  widelj'  varying  cases.  In  this  busy,  hurrying  age, 
people  do  not  stop  long  enough  for  definition,  but  employ  words 
in  a  hit-or-miss  fashion  in  their  eager  attempts  at  acquisition,  and 
fail  to  see  the  beautiful  relations  which  exist  betvveen  the  widely 
varying  cases  in  which  a  term  is  often  employed.  All  this  is  left 
until  attainment  has  given  leisure  to  go  back  and  look  up  matters 
of  detail.  One  of  the  greatest  benefits  which  the  popular  scientific 
periodicals  have  conferred  on  the  reading  public  has  been  the 
manner  in  which  they  have  combated  such  superficiality  by  articles 
of  clear  and  simple  definition  of  matters  scientific. 

It  is  the  purpose  of  this  article  to  consider  potential  in  its  applica- 
tions to  the  action  of  gravity,  to  chemical  reactions,  and  to  electro- 
motive force  as  applied  to  electrical  and  magnetic  phenomena. 
Potential  may  be  provisionally  defined  as  a  condition  of  stress. 
Foimerly  the  influence  of  attraction  or  repulsion  which  bodies 
mutually  exerted  upon  each  other  was  phrased  by  Newton's  third 
law  of  motion.  "To  every  action  there  is  always  an  equal  and 
contrary  reaction ;  or  the  mutual  actions  of  any  two  bodies  are 
always  equal  and  oppositely  directed.  "  At  first  these  actions  and 
reactions  were  considered  to  occur  simpiy  in  space  "at  a  distance.  " 
Clearer  thought  showed  the  absurdity  of  action  occurring  through 
simple  space;  and  the  necessity  for  a  medium,  the  ether,  as  it  is 
called,  through  which  bodies  could  mutually  influence  each  other, 
became  apparent.  Every  intervening  point  in  the  ether  would  then 
be  affected  by  this  mutual  play  of  forces.  As  the  knowledge  of 
natural  phenomena  grew  the  varieties  of  mutual  actions  also  in- 
creased until  a  broad  generalization  was  demanded,  and  these  con- 
ditions are  now  expressed  by  the  simple  statement  that  "every 
action  between  two  bodies  is  a  stress." 

Stress  expresses  either  a  condition  of  compression  or  extension, 
and  may  be  clearly  comprehended  by  reference  to  the  behavior  of 
springs.  If  a  spring  is  extended  and  fastened  to  supports,  it  tends 
to  return  to  its  original  shape,  if  perfectly  elastic,  with  a  force  equal 
to  that  causing  its  extension.  The  supports  react  upon  the  pull  of 
the  spring  to  an  equal  extent,  and  both  the  supports  and  the  spring 
are  under  an  amount  of  extension  stress-equai  to  the/orce  expended 
in  pulling  out  of  the  spring.  These  same  remarks  apply  to  a  spring 
which  has  been  compressed  instead  of  expanded. 

We  may  now  recognize  two  conditions  of  stress  which  for  sake  of 
exact  reference  may  be  classed  from  their  direction  of  action,  as 
positive  and  negative.  The  word  potential  expresses  in  general  the 
ability  to  do  or  to  act,  a  static  condition  due  to  the  equilibrium  of 
opposing  forces,  which  once  disturbed  admits  of  the  performance  of 
a  specific  action.  The  spring  as  a  body  acted  upon  is  potential  to 
the  amount  of  its  condition  of  stress.     Since  a  condition  of  stress  is 


always  due  to  the  expenditure  of  energy,  the  resulting  potential 
condition  has  a  numerical  value  equal  to  the  work  done  in  producing 
it,  and  the  energy  so  expended  now  exists  in  equilibrium  as 
potential  energy. 

When  the  equilibrium  is  disturbed  and  the  equiva'ent  action  results, 
the  potential  energy  now  becomes  kinetic  or  active.  Kinetic 
energy  is  a  condition  of  stress  in,  process  of  equalization.  Recurring 
to  the  example  of  the  extended  spring,  energy  must  have  been 
expended  upon  it  to  a  definite  extent.  In  this  condition  it  can  do 
no  work,  but  when  released  it  begins  to  do  work  to  the  exact 
amount  of  the  extension  work,  and  the  energy  is  kinetic  in  the 
equalijation  of  this  stress. 

Thus  the  term  potential  always  implies  an  exact  amount  of  energy 
in  equilibrium.  Among  the  varieties  there  exist  gravity  or  mass 
potential;  chemical  or  molecular  and  atomic  potential;  electrical 
and  magnetic  potentials.  Gravity  or  mass  potential  originates 
from  the  fact  that  all  bodies  of  matter  in  the  universe  mutually 
attract  each  other.  If  the  particular  case  of  the  attraction  which 
the  earth  exercises  upon  all  bodies  near  its  surface  be  considered, 
the  relations  found  to  obtain  here  may  be  applied  in  general  to  the 
action  of  all  heavenly  bodies.  To  raise  a  mass  of  matter  above  the 
surface  of  the  earth  requires  the  expenditure  of  energy  to  do  an 
amount  of  work  that  is  represented  by  the  force  of  the  earth's 
attraction  on  the  mass,  multiplied  by  the  perpendicular  height  to 
which  it  has  been  raised.  In  this  position  the  body  has  stored  in 
it  the  equivalent  of  this  work  as  potential  energy,  the  power  to  do 
a  like  amount  of  work,  if  allowed  to  fall  freely.  This  potential 
energy  is.  then,  the  numerical  value  of  the  stress  which  exists 
between  the  body  and  the  earth,  and  is  measured  in  terms  of  an 
appropriate  unit,  the  erg. 

The  erg,  as  a  unit,  is  regarded  as  the  amount  of  work  expended 
in  raising  -a  unit  mass  against  a  unit  attraction  through  a  unit 
distance,  the  unit  mass  being  designated  the  gramme,  the  unit  force 
the  dj'ne,  the  unit  distance  the  centimetre.  The  dyne  represents 
a  force  of  such  value  as  will,  when  acting  continuously  upon  a  gram 
mass  for  a  second  of  lime,  increase  its  velocity  by  exactly  one 
centimetre  per  second.  The  earth  as  an  attracting  body  exercises 
a  force  or  pull  on  bodies  near  its  surface  981  times  this  unit  value; 
or  the  earth's  attraction  on  a  gram  is  981  dynes. 

It  should  be  here  pointed  out  that  the  potential  energy  of  a  body 
raised  above  the  earth  must  be  distinguished  from  the  potential  of 
the  earth  on  the  body.  A  stone  weighing  10  grammes  raised  to  the 
height  of  100  centimetres  represents  potential  energy  due  to  the 
expenditure  of  10  X  100  X  981  or  981,000  ergs  of  work.  Now  al| 
masses  raised  to  this  height  represent  potential  energy  equal  to 
their  mass  in  grammes  multiplied  by  100  times  981  dynes.  It  is 
evident  then  that  the  latter  product,  100  times  981,  represents  in 
some  sense  a  unit  condition  for  this  particular  height.  Such  it 
does  in  fact;  and  this  condition  defines  the  potential  of  the  earth  on 
all  masses  at  this  particular  height.  The  potential  of  the  earth  then 
at  a  given  height  is  the  value  of  the  energj-  necessary  to  raise  a 
gramme  mass  to  this  elevation.  For  example,  the  potential  of  the 
earth  on  all  masses  at  a  height  of  100  centimetres  is  the  product  of 
1  X  100  X  981  or  981,000  ergs  or  units  of  potential.  We  may  now 
sum  this  up  in  a  perfectly  general  statement  or  law,  and  say  poten- 
tial energy  represents  the  total  stress  between  the  earth  and  a  given 
body,  while  the  potential  of  the  earth  on  that  body  represents  the 
unit  intensity  of  the  stress. 

(To  be  continued.) 

Electrical  vs.  Steam  Railroads. 
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Lord  Kelvin  .recently  prophesied  that  steam  locomotion  may 
sometime  be  superseded  by  electricity,  and  Mr.  Webb,  a  loco- 
motive superintendent  of  a  large  English  railway,  recently  stated 
that  if  the  company  gave  instructions  to  have  electric  trains  he 
would  undertake  to  have  one  ready  within  two  months.  Com- 
menting on  these  statements  the  London  Electrical  Review  says 
"surelj-  both  Lord  Kelvin  and  Mr.  Webb  were  dreaming,  and  only 
dreaming  of  the  substitution  of  electricity  for  the  steam  locomotive 
on  trunk  lines  ?" 

A  Theory  of  Electrolysis. 


In  the  article  by  Mr.  Alfred  H.  Bucherer  under  the  above  cap- 
tion in  our  issue  of  Feb.  2  there  is  a  misprint  on  the  sec- 
ond page  of  the  article;  ift  the  formulae  for  the  E.  M.  F. , 

^ =^j:  log, ^p<^-x)^p 

2  0.0819  T\?>—x)  ;r«=22.3S 

the  number  22.35  occurs  as  an  exponent,  while  it  should  be  a  factor. 
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An  Electric   Lighthouse. 

I/rHOUGH  the  first  practical 
application  of  the  dynauio  was 
tu  lighthouse  illuuiiiiatioii,  and 
the  arc  lamp  for  years  found 
its  only  practical  use  in  this 
connection,  yet  electric  light- 
houses have  increased  very 
slowly  in  number,  and  at  the 
present  time  there  is  not  one  in 
operation  in  the  United  States. 
Aside  from  governmenlal  con- 
servatism, the  reasons  offered 
for  this  apparent  neglect  of 
electricity  as  a  lighthouse  illu- 
tninant  are  that  its  use  requires 
expert  attendance  not  necessary 
where  oil  is  used,  the  danger 
from  the  light  going  out  through  an  accident  to  the  electrical  machin- 
ery or  other  apparatus  employed  is  greater,  the  cost  of  operation  and 
maintenance  is  much  larger,  and  the  question  of  supplies  is  com- 
plicated on  account  of  the  greater  quantity  and  variety  required. 
On  the  other  haud,  the  incontestable  superiority  of  the  electric 
light  where  great  intensity  is  required  has  been  recognized,  though 
slowly,  and  the  present  tendency  is  to  susbtitute  it  as  an  illuminant 
in  the  larger  lighthouses  of  the  world  not  too  diOicult  of  access,  and 
convenient  to  sources  of  certain  supply  and  expert  inspection.      The 


FiKK  ISL.\ND  Lighthouse  Lens. 


objection  that  the  arc  light  will  not  penetrate  fog  and  mist  as  readily 
as  light  from  an  oil  flame,  while  true  with  respect  to  its  rays  of 
higher  refrangibility,  loses  its  significance  in  view  of  the  fact  that 
the  quantity  of  light  which  is  emitted  of  the  same  refrangibility  as 
that  of  the  oil  flame  is  still  much  greater  in  the  ordinary  lighthouse 
arc  than  the  entire  quantity  that  can  be  obtained  from  the  other 
source. 

The  first  lighthouse  in  the  United  States  to  be  equipped  with  an 
electric  plant  will  be  that  at  Fire  Island  in  Great  South  Bay.  The 
work  has  long  been  contemplated  by  the  Lighthouse  Board,  but  not 
until  now  have  affairs  so  shaped  themselves  as  to  promise  an  early  ful- 
fillment of  the  plans.     Mechanically  nearly  everything  is  ready.     The 


slow  moving  governmental  machinery  is  all  that  intervenes  between 
the  officers  in  charge  and  a  quick  installation.  The  work  is  in 
progress,  however,  and  the  practical  success  of  the  venture  will 
decide  the  question  as  to  whether  other  lignthousea  shall  be  so 
equipped. 

Equipping  old  lighthouses  presents  some  difficulties  which  might 
not  be  encountered  if  the  houses  were  to  be  opened  for  the  first 
lime.  The  lighting  apparatus,  which  may  lake  months  to  install 
and  be  properly  adjusted,  must  occupy  the  very  same  place  as  did 
the  old  oil  lamp  outfit,  and  yet  the  light  cannot  remain  extin- 
guished for  even  an  hour  of  one  night.  The  absence  of  a  signal 
might  mean  very  serious  disaster,  and  a  light  must  be  displayed 
during  the  transition  period.  At  Fire  Island  the  difliculty  is  over- 
come by  the  erection  of  a  temporary  lantern  just  outside  the  regular 
lantern.  A  small  staging  is  being  built  on  a  level  with  the  lamp 
platform  at  the  top  of  the  house.  It  is  braced  into  position,  and  on 
it  will  be  placed  a  regularly  equipned  electric  lamp,  which  will  be 
in  use  during  the  months  while  the  electrical  installation  is  being 
made. 

Undoubtedly  the  most  interesting  part  of  the  new  apparatus  is  the 
immense  revolving  lens.  It  is  nine  feet  in  diameter,  and  was 
made  in  Paris  by  Henri  Lepaute,  who  exhibited  it  at  the  Chicago 
Exposition  last  year,  the  Government  buying  it  at  the  close  of  the 
exhibition.  It  is  a  large  prism  affair,  but,  except  in  size,  does  not 
differ  from  the  large  lenses  ordinarily  made.  It  was  originally 
intended  to  be  used  with  a  kerosene  lamp,  but  the  lighthouse  board 
decided  to  substitute  electric  lamps. 
The  huge  clam-like  arrangement 
weighs  more  than  a  ton,  yet  by  means 
of  the  mercury  trough  in  which  it 
rests  it  can  be  rapidly  revolved  by 
a  force  no  greater  than  would  come 
from  the  hand  of  a  child.  This  ease 
in  manipulation  is  a  very  necessary 
feature,  as  the  lens  must  revolve 
rapidly  enough  to  give  a  flash  every 
five  seconds. 

Resting  in  its  mercury  trough  the 
immense  lens  is  controlled  and  re- 
volved by  a  clockwork  mechanism, 
a  simple  affair  which  gets  its  power 
from  a  heavy  drop  weight  which  is 
controlled  by  a  governor.  The  only 
peculiar  feature  of  this  clockwork 
mechanism  is  its  governor.  The 
regulating  balls  of  the  latter  are  re- 
volved in  a  basin.  When  they  re- 
volve too  fast  the  balls,  coming  into 
horizontal  line  with  each  other,  press 
against  the  sides  of  the  basin  and  the 
friction  caused  thereby  regulates  the 
speed  of  the  machine.  As  will  be  seen 
from  the  illustration  the  interior  of 
the  lens  is  large  enough  to  allow 
two  persons  to  stand  within  it.  Here 
is  where  the  electric  lamp  is  placed, 
and  in  order  to  guard  against  the 
disaster  which  might  follow  a  failure 
of  one  to  work,  there  are  two  lamps, 
placed  side  by  side.  They  are  the 
ordinary  Serrin  lamp  such  as  is  used 
in  nearly  every  French  lighthouse. 
The  two  lamps  rest  on  a  turn  table 
which  is  worked  by  a  crank  from 
the  outside  of  the  lens.  For  the 
purpose  of  adjustment,  cleaning,  or 
other  necessary  repairs,  the  table 
with  the  lamps  upon  it  can  be 
slid   out    at    the    side    of    the    lens. 

It  is,  of  course,  necessary  that  the  arc  of  the  lamp  should  be  directly 
iu  the  focus  of  the  lens.  Should  it  fall  below  or  rise  above  this 
point  a  great  deal  of  the  effect  of  the  lens  would  be  lost,  as  the 
beam  of  light  would  then  tend  to  shoot  too  far  up  into  the  air,  or 
too  tar  down.  Whenever  this  does  occur,  the  fact  is  recorded  by 
means  of  a  small  double  convex  lens  placed  at  the  side  of  the  large 
lenses.  This  small  glass  projects  a  beam  of  light  on  to  a  small 
standard  at  the  side  of  the  lighthouse.  On  the  standard  is  drawn  a 
penciled  horizontal  line.  When  the  arc  is  iu  the  right  position  the 
small  ray  of  light  rests  directly  on  the  line.  When  the  ray  rises 
above  or  below  the  line,  the  lighthouse  keeper  knows  that  the  arc 
of  the  lamp  needs  readjusting. 


Fire  Island  Light- 
house, Showing 
Temporary   Light. 
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The  lamps  are  made  to  carry  carbons  of  various  sizes.  The  diame- 
ters of  those  tried  are  1  cm  carrying  25  amperes,  16  mm  carrying  SO 
amperes,  23  mm  carrying  100  amperes,  and  some  large  ones  of  4  cm 
carrying  125  amperes.  The  large  ones  do  not  give  as  satisfactory 
results  as  do  those  whose  diameter  is  23  mm,  when  measured  in  the 
photometric  room,  the  latter  giving  the  best  result  in  steadiness 
and  quality  of  light.  The  length  of  the  arc  obtained  with  each  is 
4;^  mm.  This  length  has  been  found  to  be  the  best  for  light- 
houses. The  difference  of  potential,  48  volts,  is  the  same  for  all 
sizes. 

From  calculations  made  it  has  been  found  that  the  maximum  light 
the  carbons  of  23  mm  diameter  give  outside  the  apparatus  is  above 
8,000  candle  power,  but  the  maximum  intensity  of  the  Hash,  calcu- 
lated in  the  usual  manner,  is  equal  to  from  104,000.000  to  63,000,000, 
depending  upon  the  amperage,  the  latter  figure  corresponding  to  a 
maximum  ray  of  5,400  candles,  with  a  special  distribution  of  the 
light.  These  are  all  practical  intensities  allowing  for  a  considerable 
drop — at  least  one-fifth.  Were  it  possible  to  elevate  the  lamp  high 
enough  to  overcome  the  convexity  of  the  earth  the  maximum 
flash  would  be  visible  from  a  distance  of  142  miles. 

The  current  to  the  lamp  is  brought  up  through  the  revolving 
platform  on  which  the  large  lenses  rest,  the  contact,  or  connection, 
between  the  revolving  part  and  the  stationary  part  being  completed 
by  means  of  a  small  circular   mercury    trough,  in  which  a  steel  pin 
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travels,  the  connection  being  thus  absolutely  sure;  the  other  side  of 
the  circuit  is  completed  by  a  ground. 

When  this  powerful  beacon  is  installed  in  the  present  lighthouse 
on  Fire  Island  it  will  change  that  somewhat  isolated  spot  into  an 
important  electric  station.  There  will  be  a  generating  house,  with 
all  its  accessories,  a  system  of  underground  wiring,  a  force  of  elec- 
tricians, and,  in  fact,  all  the  appurtenances  that  go  with  such  a 
plant.  The  power  house  will  be  a  corrugated  iron  structure,  52x24 
feet  in  ground  dimensions.   Its  smokestack  will  be  40  feet  in  height. 

To  guard  against  all  accident,  everything  within  the  power  house 
will  be  in  duplicate.  There  will  be  two  General  Electric  alternators. 
Type  A-25,  each  capable  of  developing  T'/z  kw.  They  will  be  geared 
(friction  style)  to  two  Ideal  engines,  each  of  which  can  develop  25 
hp  if  necessary,  although  12  hp  will  be  all  that  is  needed  to  run  the 
plant.  The  engines  will  be  supplied  with  steam  from  Fitzgibbon 
boilers  rated  at  25  hp,  and  furnished  by  W.  R.  Fleming  &  Co.,  of 
New  York. 

The  alternators  running  at  800  revolutions  a  minute  develop  a 
current  of  from  520  volts  to  550  volts  each,  and  are  each  excited 
from  a  small  1.5  kw  exciter  of  125  volts.  The  wiring  from  the 
power  house  to  the  lighthouse  200  feet  away  will  be  underground. 

The  switchboard  for  the  lighthouse  equipment  has  not  been  set  up 
yet,  but,  as  in  the  case  of  the  other  equipments,  it  will  be  in  dupli- 
cate. Each  side  of  it  will  contain  1  rheostat  for  the  exciter,  1  rheo- 
stat for  the  arc    current,  1  switch  for  the  exciter,  1   ammeter  and  1 


voltmeter,  1  station  transformer,  and  2  lightning  arresters.  There 
will  also  be  a  polechanger  and  a  ground  detector.  The  switchboard 
for  the  lamps  in  the  lens  will  be  located  in.  the  lighthouse,  of 
course.  It  is  a  simple  affair,  holding  an  ammeter  and  voltmeter 
and  four  switches,  carrying  each  25  amperes.  The  board  is  made 
by  Lepaute,  and  was  sent  from  France  with  the  lens.  The  current 
to  the  lens  lamp  is  controlled  by  means  of  a  large  water  rheostat  at 
present.  Just  what  method  of  resistance  will  be  used  when  the 
final  installment  is  made  has  not  yet  been  decided. 

The  experiments  have  so  far  all  been  made  in  the  electrical  de- 
partment of  the  Lighthouse  Board  on  Staten  Island.  The  work  of 
installing  the  new  plant  is  expected  to  be  finished  in  early  summer. 
The  first  step  will  be  the  installing  of  the  power  station,  and  then 
will  come  the  temporary  lantern  already  spoken  of.  In  this  lantern 
will  be  installed  an  old  flashing  lamp  with  a  Berjot  regulator  of 
3,000  cp  inside,  which  will  give  a  flash  upwards  of  a  million  cp. 
The  duration  of  the  flash  will  be  the  same  as  with  the  large  lens — 
one  flash  every  five  seconds. 

It  may  be  remarked  that  the  experiments  at  Staten  Island  show 
that  alternating  carbons  do  not  burn  equal!)-,  the  under  carbon 
being  used  more  rapidly.  The  reason  assigned  is  that  there 
is  a  certain  amount  of  draft  upward,  through  the  lenses  forming  a 
globe  to  the  lamp,  and  the  upper  carbon  is  thereby  subjected  to  a 
greater  temperature. 


The    Effect    of    Armature    Current    on    Hagnetic   Leakage  in 
Dynamos  and  Motors.* 


BY    HARRY   D.    FRISBEE   AND   ALEX.    STRATTON. 

Several  investigations  have  been  recorded,  which  have  had  for 
their  object  tc  determine  the  extent  and  distribution  of  magnetic 
leakage  in  dynamos  aud  motors,  and  many  formulas  have  been  de- 
duced from  a  theoretical  standpoint,  to  predict  the  magnitude  of 
the  stiay  field  of  a  machine  from  its  dimensions.  But  up  to  the 
present  time,  very  little  notice  has  been  taken  of  the  fact  that  the 
current  in  the  armature  usually  has  considerable  effect  on  the 
magnetic  leakage  of  a  machine,  and  therefore  the  present  experi- 
ments were  made  with  the  object  of  determining  the  nature  and 
amount  of  this  influence. 

With  this  end  in  view,  four  machines  were  chosen,  representing 
widely  different  types. 

I — Crocker- Wheeler  5-hp  motor  (Over  type). 

II — Crocker-Wheeler    5-hp   compound    dynamo    (Over  type). 

Ill — Iji  kw  Edison  shunt  dynamo  (Under  type  or  horseshoe  type). 

IV — 2-hp  Sprague  motor  (Consequent    pole  or  Manchester  type). 

The  two  5-hp  machines  were  exactly  alike  in  their  frames  and 
armatures,  the  only  difference  being  in  the  winding  of  the  field 
coils.  This  gave  an  excellent  opportunity  to  make  a  comparison 
between  the  effect  of  armature  reaction  when  opposed  to  a  shunt 
field  and  when  opposed  to  a  compound  field. 

The  method  of  investigation  was  to  determine  the  flux  in  various 
parts  of  the  magnetic  circuit  by  means  of  a  ballistic  galvanometer. 
In  every  position  of  the  exploring  coil  readings  were  taken,  first 
with  current  in  the  field  coil  alone,  and  then  with  the  maximum 
rated  current  in  the  armature.  In  the  case  of  tlie  compound-wound 
dynamo,  the  shunt  coil  onlj'  was  used  in  the  first  set  of  readings, 
the  series  coil  being  thrown  in  with  the  armature  for  the  second 
set.  The  differential  coils  in  the  Sprague  motor  were  not  used  at 
all,  as  differential  winding  is  now  rarely  found.  The  non-sparking 
position  of  the  brushes  was  first  found  by  running  the  machines 
fully  loaded;  but  during  the  experiments  the  armatures  were  held 
still  by  a  Prony  brake,  the  current  being  supplied  from  an  outside 
source  and  regulated  by  resistance.  The  galvanometer,  which 
was  a  D'Arsonval  ballistic,  was  placed  in  another  and  more  quiet 
building  a  few  feet  away,  where  it  gave  deflections  agreeing  gen- 
erally within  one  per  cent.,  and  often  exactly.  During  the  test  of 
the  two  smaller  machines,  the  period  (or  double  swing)  of  the 
galvanometer  was  7)2  seconds,  but  this  was  afterward  increased  to 
15  seconds  for  the  two  larger  (5-hp)  machines.  It  was  found  to 
be  necessary  to  '  'break"  the  field  circuit  and  the  armature  circuit 
independently,  in  order  to  prevent  the  armature  short  circuiting 
the  field,  and  thus  retarding  the  magnetic  discharge.  This  was 
done  by  means  of  a  double-pole  switch,  one  pole  of  which  was 
connected  to  the  field  and  the  other  to  the  armature.  The  current 
was.  not  reversed  to  overcome  residual  magnetism,  because  there 
would  be  much  more  error  introduced  than  eliminated.  The  cur- 
rent impulse  given  to  a  ballistic  galvanometer  should  be  short,  if  it 
is  to  be  measured  accurately.  But  when  the  field  of  a  machine  is 
to  be  reversed,  the  iron  must  be  demagnetized,  and  then  remag- 
netized  in    the    opposite    direction,  the  latter    process  being    much 
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slower    than  the    former,  hence    the  duration   of  the  measured  im-  minished  from  S  per  cent,  at  no  load  to  2,'.  per  cent,    at  full    load. 

pulse  in  the  galvanometer  is  increased  enoruiously.     It    was    there-  Consequently  f'  shows    in  column  III.  a   decrease  of    14  per  cent.  ; 

for    considered  better    to  submit  to  the    light  error    due  to    residual  but/,  only  10  per  cent. 

magnetism.   Furthermore,  two  of  the  machines  were  run  as  dynamos,  <>.     The  fiux    through  c  is   increased,  showing  that  the    armature 

and  the  voltage  due  to  their  residual  magnetism   wius    found    to    be  attracts  lines  of  force  from  the  upper  part  of  one  pole  piece. 

about  3  per  cent,  of  their  rated  K.     M.     1'.     The    error    introduced  h'ive-hp  Dynamo. — The  figure  and  description  given  of   the    S-bp 

was  still  smaller  than  this  percentage.  shunt  motor  apply  equally  well  to  this  machine,  the  only  difference 

lu  the  tables  the  laige  and  small    letters  refer  to  positions  of    the 
exploring  coil,  which  are  shown  in  the    diagrams.     A    small    letter  TABLE   II.     5-HP  DYNAMO. 

always  designates  a  position  opposite    to    that    represented    by    the  " 

correspranding  large  letter.       Column  I.  gives  the  fluxes  in    various 

parts  of  the  magnetic  circuit,  with    no    current    in    the    armature, 

the  maximum  flux    in  the  armature  at  no  load  being  represented  at  ^ ••■ 

100.     Column  II.  gives  the  same  with  full  current  in  the   armature,  c'.'.'.'.'.'............. 

the  maximum  current  in  the  armature  at    full    load   being    in    this  ^ 

case    represented    as  100.     Column  III.  gives    the  ratio  of  the    flux  F.'.'.. ..'. 

at  full  load  divided  by  the  flux  at  no  load.     This  column  cannot  be  i/    

found  from  columns  I.  and  II.     In  other  words,  columns  I.  and  II.  <^...-. 

merely  give  the  relative  distribution  of  magnetism  at  no    load    and        .'.'.'.'.V............. 

at    full   load,  respectively,  and  column  III.  gives  the    effect  on    the  ' 

actual  value  of  the  flux  when  the  armature  current  is  thrown  on.  \  .................. 


I. 


98.7 
S.19 
37.8 


94.1 
100 

S.74 
Z3.1 
45.3 
120.8 
139.4 


1.178 
1.2(i8 
1.359 


123.9 

130.0 

1.313 

4.57 

6.63 

1.81S 

41.3 

61.7 

1.870 

61.3 

85.2 

1.739 

U0.7 

121.0 

1  367 

115.2 

125.4 

1.362 

117.0 

127.6 

1.353 

0.14 

Fig.  1.  — S-hp.  Crocker-Wheeler  MoToTi. 

Five-hp  Motor.     The    general  proportions    of    this    machine    are 
shown  in  Fig.     1.     It  has  a  large,  toothed    armature,  with    a    small 

TABLE    I.— 5-HP  MOTOR. 


I. 

11. 

IIL 

A  

97 

100                 1 
1.9 

43.5 

58.5 
108 
115 
2  25 

37.9 

63.0 
112 
117.3 
116.7             j 

97 
100 

2.3 
18.5 
33.8 

no 

120 
3.9              1 

65.3             ! 

93.0 
119 
121.5 
121.6 

.850 

B 

C 

D 

E : 

I- 

G 

.8=02 
1  000 
.302 
.491 
.863 
.888 

d 

1.47 
1.28 

/ 

903 

f  :::::::::::::;.;:::;:;:. 

.885 

air-gap,  and  the  winding  is  of  the  "ring"  pattern.  We  may  there- 
fore expect  that  the  armature  reaction  will  be  verj'  pronounced. 
The  rated  current  is  40  amperes  at  115  volts. 

1.  The  distortion  of  the  field  in  the  air-gap,  due  to  armature 
reaction,  is  verj*  evident  from  the  increase  of  flux  through  d  and  e 
at  full  load,  and  the  corresponding  decrease  in  D  and  E,  as  will 
be  seen  from  column  III.  The  magnetic  effect  of  the  armature 
current  is  very  strong  in  the  pole  pieces,  as  they  are  close  to  the 
armature,  and  embrace  a  large  arc. 

2.  The  influence  just  mentioned  is  stronger  at  D  and  d  than  at 
E  and  e,  showing  the  increase  of  magnetic  potential  toward  the 
poles  of  the  armature. 

3.  The  demagnetizing  turns  on  the  armature,  due  to  the  "lead" 
of  the  brushes,  produce  two  results.  One  of  these  is  the  general 
diminution  of  flux  in  all  parts  of  the  magnetic  circuit. 

4.  The  other  result  is  that  the  leakage  coefBcient  is  greater  at 
full  load  than  at  no  load,  as  is  evident  from  a  comparison  of 
column  II.  with  column  I.  This  increased  leakage  coefficient  is 
due  to  two  causes:  1st,  the  increased  magnetic  difference  of 
potential  between  the  pole  pieces  at  full  load;  and  2d,  the  de- 
creased useful  flux. 

5.  The  armature  when  loaded  sucks  out,  as  it  were,  the  lines  of 
force  from  the  upper  part  of  the  coil  on  one  side,  while  it  blows 
them  back  and  keeps  them  from  leaking  on  the  other  side.  The 
leakage  between  F  and  G  is  increased  from  7  per  cent,  at  no  load 
to   10   per   cent.  •  at   full   load ;   while   between  /  and  ,g-  it   is  di- 


between    the  two  being    that  the  field  of  the  dynamo    is  compound 
wound. 

1.  The  general  increase  of  flux  at  full  load  is  of  course  due  to 
the  compound  winding;  and  if  allowance  be  made  for  this  fact, 
it  will  be  seen  that  the  reaction  of  the  armature  produces  substan- 
tially the  same  results  as  in-  the  5-hp  motor. 

2.  Notes  1  and  2  on  the  motor  apply  equally  well  to  the 
dynamo.  In  column  HI.  d  and  e  show  an  enormous  increase, while 
D  and  E  show  a  decrease,  in  spite  of  the  increase  of  flux  every- 
where else. 

3.  The  armature  flux  is  increased  less  than  the  flux  through  any 
other  part  of  the  magnetic  circuit,  and  the  leakage  coefficient  is 
increased  much  more  than  in  the  motor.  In  a  compound-wound 
dynamo,  besides  the  effect  of  the  back  ampere-turns  on  the  arma- 
ture (mentioned  in  Note  4  on  the  motor)  there  is  a  greater  mag- 
netic difference  of  potential  between  any  two  parts  of  the  magnetic 
circuit  at  full  load  than  at  no  load.  The  useless  flux  through  the 
air  is  increased  proportionally,  while  the  useful  flux  through  the 
iron  is  not  increased  nearly  so  much,  owing  to  the  decreased 
permeabilitj'  at  higher  magnetic  density. 

4.  The  phenomenon  mentioned  in  Note  S  on  the  motor  appears 
also  in  the  dynamo.     There  is  a  greater  increase  in /than  in  ^  and 


Fig.  2. — 1-S-KW.  Edison  Dynamo. 

h,  but  a  smaller  in  /^than  in  G  and  H.  But  the  leakage  between 
/and  g  does  not  seem  to  have  been  decreased,  probably  because  of 
the  general  increased  leakage  at  full  load. 

5.  Note  6  on  the  motor  applies  to  this  machine  also.  The  in- 
crease in  c  is  enormous. 

6.  The  leakage  from  the  base  to  the  armature,  through  one  of 
the  pedestals  and  shaft,  was  tested,  but  was  found  to  be  insignifi- 
cant (see  X,  column  I.  ).  This  is  because  the  parts  of  the  magnetic 
circuit  which  they  connect  are  of  equal  potential.  Yet  there  is 
quite  a  little  leakage,  from  the  field  coils  and  pole  pieces  to  the 
bearings,  as  may  be  shown  by  touching  them  with    a    screw-driver. 

7.  The    flux    through  F,  G  and  H  is    greater    than  in/  g-  and 
h  at    no  load,  but   smaller  at  full  load;  and  the    increase  of  flux  is  . 
greater    in/ ^    and  h    than    in  F,  G  and  H.       Probably    the  iron 
was  harder  on  the    side  where  the  increase  is  smaller.     At  no  load, 
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the  leakage  between  the  pole  piece  aud  the  base  is  greater  on  the 
hard  side,  because  the  flux  produces  a  greater  difference  of  po- 
tential in  the  hard  iron;  but  as  the  softer  iron  allows  more  mag- 
netism to  pass  through  it  in  proportion  to  a  greater  magnetizing 
force,  the  leakage  between  pole  piece  and  base  becomes  greater 
on  the  soft  side  at  full  load. 

TABLE  in. 


I. 

II. 

III. 

iim.o 

17.4 
73.9 
142.9 
150,0 
1S5.9 
20.0 
75.1 
145.7 
157.1 
159.6 
154.0 

100.0 
10.7 
67.1 
142.9 
150.9 
IS5.0 
20.7 
81.6 
144.8 
158.1 
158.6 
1S2.9 

lOOo 
.959 
.90-) 

1.000 

c 

/) 

/•; 

1  034 

/■. 

.993 

Edison  1.5  kw  dynamo. — Horse-shoe  type.  At  full  load  this 
machine  gives  12  amperes  at  125  volts.  The  armature  reaction  is 
evidently  insiguiBcaut.  This  is  to  be  expected  for  the  following 
reasons. 

1.  The  armature  is  of  small  diameter  aud  has  few  ampere  turns 
relatively  to  those  of  the  field  magnet. 

2.  Large  air-gap.  The  armature  has  a  smooth  core,  wound 
with  four  layers  of  conductors,  giving  a  total  air-gap  of  nearly  % 
inch.  It  is  evident  that  in  such  a  construction  the  diiTerence  of 
magnetic  potential  between  the  pole  pieces  is  so  great  that  the 
ampere  turns  on  the  armature  can  have  but  little  effect. 

3.  Drum  winding.  As  is  well  known  a  drum  wound  armature 
usually  has  less  armature  reaction  than  a  ring  armature. 

A  glance  at  the  table  will  show  that  the  flux  through  the  differ- 
ent sections  of  the  field  magnet  remained  practically  constant 
except  in  the  pole  pieces,  where  the  armature  current  causeil  a  dis- 
tortion of  the  field.  This  is  well  shown  by  the  increased  flux 
through  the  coil  (/,  aud  the  corresponding  decrease  through  coil  D, 
when  the  armature  current  was  present. 

The  increased  leakage  through  coil  c  and  decrease  in  the  leak- 
age through  coil  C  shows  that  one  pole  tip  had  become  highlv 
saturated,  while  the  other  pole  tip  was  correspondingly  relieved. 

The  leakage  coefficient  is  large. 

Leakage  coefficient — No  load  =  1.596. 

Leakage  coefficient — Full  load  =  1.586. 

The  change  in  the  leakage  coefficient  is  quite  remarkable,  as  an 
increase  is  usually  looked  for  when  the  machine  is  loaded.  The 
reason,  however,  is  not  far  to  see.  Before  the  machine  was  loaded 
many  of  the  lines  of  force  passing  out  of  the  end  of  the  pole  piece, 
through  the  exploring  coil  c,  leaked  through  the  base  to  the  other 
pole  piece.  When  current  is  passed  through  the  armature  coils, 
the  leakage  through  the  coil  c  is  increased  by  the  distortion  of  the 
field,  but  most  of  these  lines  of  force  are  drawn  into  the  armature 
so  that  the  leakage  is  a  little  less  than  before. 

livo-hp    Sprague  Motor. — Consequent   pole  or  Manchester  type. 

TABLE    IV. 


I. 

II. 

III. 

.4 

B 

100  00 
94.90 
*4  29 
59.60 

■    92  50 
100  00 
24.00 
64.61 

.981 

C 

D 

5  857 
1.042 

85  10 
89.40 
86.00 
77.00 
*4.47 
57.20 
80.10 
86.30 
81.90 
7080 
22.79 
27.35 


81.83 
84.80 
77.20 
67.25 
tl6.91 
51.47 
7310 
82.70 
81.30 
69.03 
2137 
25.10 


1018 
1.053 
1.036 


♦These  readings  not  necessarily  zeio.  as  the  centre  of  the  consequent  pole 
geometrically  is  not  necessarily  its  centre  magnetically. 
t  Induction  actually  reversed  by  armature  reaction. 

This  machine  at  full  load  gives  17  amperes.     The  reactions  in  this 
type  are  very  marked. 

1.  There  is  a  great  change  in  the  flux  through  coils  c  and  C 
where  the  field  is  much  distorted  by  the  armature  current. 

2.  The  leakage  from  the  bearings  is  excessive,  being  50  per  cent, 
of  the  maximum  flux  through  the  armature  at  no  load,  and  46  per 
cent,  of  the  maximum  flux  through  the  armature  at  full  load. 


Of  course  some  of  this  leakage  is  merely  apparent,  as  many  of 
the  lines  of  force  get  back  to  the  armature  but  most  of  them  are 
to  be  considered  as  absolute  leakage. 

Cohunn  III.  shows  that  the  leakage  was  slightly  decreased  from 
the  bearings  when  the  machine  was  loaded. 

3,     Leakage  coefficient— 'Ho  load  =  1.76. 

I^eakage  coefficient— VwW  load=1.68. 

It  is  most  remarkable  that  the  armature  reaction  actually  in- 
creased the  useful  flux.     This  is  due  to  two  causes. 

{a.  )  The  armature  was  probably  not  highly  saturated. 

{h.  )  Many  of  the  lines  of  force,  instead  of  going  through  the 
pole  pieces  against  the  opposition  of  the  armature  reaction,  poured 
into  the  armature  froui  the  field  coils. 

This  is  shown  to  be  the  fact  by  the  increased  flux  through  the 
middle  of  the  field  coils  when  the  machine  was  loaded,  while  at  the 
exploring  coils  G  and  e  the  flux  was  considerably  decreased. 


ro{ 

^ 

055^ 

Fig.  3.— 2-hp.  Sprague  Motor. 

General  Conclusions. — A  careful  consideration  of  the  machines 
shows  that  similar  actions  take  place  in  all  the  types,  the  difference 
being  principally  in  degree. 

The  following  points  are  of  interest: 

1°.  The  change  of  flux  in  the  pole  pieces  when  current  was  passed 
through  the  armature  coils  caused  increased  induction  in  one  pole 
piece  and  corresponding  decrease  of  induction  in  the  other,  this  being 
the  case  even  with  the  compound  wound  machine. 

2°.   The    magnetic  effect  of  the  armature  current  is  more  marked 

in  machines  which    have  \      \f  }  Armatures  of  large  diameter. 
(      [0.  )  Ring  winding. 

3°.  With  a  large  air-gap,  as  in  smooth  core  armatures,  the  co- 
efficient of  leakage  is  very  large,  but  this  coefficient  is  less  affected 
by  armature  reaction. 

Conversely — With  small  air-gap,  as  in  toothed  armatures,  the  co- 
efficient of  leakage  is  small,  but  this  coefficient  is  more  affected  by 
armature  reaction.  Freedom  from  armature  reaction  means  large 
increase  in  the  ampere  turns  on  the  field. 

4°.  With  proper  construction  of  the  pole  pieces,  armature  reac- 
tion is  not  such  a  thing  to  be  dreaded;  thai  is,  if  the  air-gap  pro- 
vides ample  spice  for  the  shifting  of  the  lines  of  force  con.sequent 
on  loading  the  machine,  the  armature  reaction  does  not  cause 
marked  trouble.  Indeed,  this  same  armature  reaction  can  be  made 
to  keep  the  speed  of  a  motor  constant  under  all  loads,  or  the  motor 
can  even  be  made  to  increase  its  speed  with  the  load.  In  short,  the 
advantages  of  differential  winding  can  be  obtained  in  a  simpler 
way,  and  without  the  danger  of  entirely  destroying  or  even  revers- 
ing the  field  magnetism  when  the  motor  is  overloaded. 

This  ma}-  be  inferred  from  the  fact  that  the  5-hp  C.  W.  motor, 
before  mentioned,  was  made  to  increase  its  speed  considerably  at 
full  load  by  inserting  resistance  in  the  field  winding,  thus  weaken- 
ing the  magnet.  The  same  action  would  undoubtedly  take  place  if 
the  pole  pieces  were  so  shaped  as  to  partially  throttle  the  lines  of 
force  when  the  field  was  distorted  by  armature  reaction. 


Interior  Conduit   Litigation. 


The  United  States  Circuit  Court  of  Appeals,  Judges  Lacombe, 
Wallace  and  Shipman  presiding,  on  January  22  confirmed  the  de- 
cision of  Judge  Coxe  in  the  case  of  the  Interior  Conduit  Company 
against  the  Eureka  Electric  Companj'.  The  decision  of  Judge  Coxe 
was  rendered  last  spring,  the  points  directly  in  controversy  being  the 
placing  of  a  pair  of  wires,  each  wire  forming  one  side  of  an  electric 
lighting  circuit,  into  a  pipe  made  of  insulating  material,  a  safely 
catch  being  interpolated  in  said  circuit.  The  opinion  of  Judge 
Coxe  stated  that  if  the  construction  broad  enough  to  cover  the 
defendant's  structures  is  placed  upon  the  above  claims  they  must 
be  held  invalid.  If  limited  to  a  complete  system  of  pipes  extending 
continuously  through  the  building,  "from  supply  to  consumption,  " 
the  claims  may  be  upheld.  But  the  defendant,  he  stated,  does  not 
employ  such  a  system,  and  in  no  event  is  the  third  claim  infringed 
for  the  reason  that  the  defendant  does  not  use  a  pair  of  wires  twisted 
together. 
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BY    LOUIS  BELL,    PH.  D. 

Ohm's  law  is  the  basis  of  all  computations  regarding  the  line,  and 
lies  behind  all  the  formuliv  used  for  this  purpose.  The  most 
obvious  way  of  applying  it  would  be  to  find  the  resistance  of  the 
whole  line  corresponding  to  any  required  current  and  loss  of  volts, 
and  then  to  look  up  in  a  wire  table  the  wire  which  when  taken  of 
the  required  length  woud  give  this  resistance.  As  a  matter  of  con- 
venience in  computation  a  large  number  of  formuUt  have  been 
devised  which  include  the  distance,  loss,  expressed  either  in  volts 
or  percenli'ge  lost,  energy  transmitted,  in  watts,  horse-power  and 
the  like,  and  various  other  factors,  which  may  be  convenient  for 
particular  applications.  Some  of  them  give  the  total  weight  of 
copper  required  and  others  the  area  of  the  conductor  expressed  in 
various  ways. 

Of  these  formuUt',  all  modified  from  Ohm's  law  to  suit  various 
conditions,  the  most  generally  convenient  are  those  which  give  the 
area  of  the  required  conductors  in  "circular  mils"  (/.  e.,  circles  one 
one-thousandth  of  an  inch  in  diameter),  a  barbarous  unit  familiar 
in  all  tables  of  wire  sizes,  which  unfortunately  has  obtained  too 
6rm  a  hold  on  electrical  practice  to  be  readily  shaken  off. 

Of  these  "circular  mil"  formate  one  is  subjoined  which  has 
been  found  by  the  author  to  be  most  convenient  on  account 
of     its    simplicity.       It    is  derived    from     Ohm's    law    as    follows; 

R  =    ,.     Now  for  any  length  of  wire  R^ 

Total  length  in  feet  X  resistance  of  1  foot  wire  1  mil  in  section 

Area  in  circular  mils. 
Taking  the  total  length  of  wire  as  twice  the  distance  of  transmission 
in  feet,  since  this  distance   is  particularly  in  mind,  and  noting  that 
the  resistance  of  one  "mil-foot"  of  commercial  copper   wire  is  quite 
nearly  11  ohms,  we  have 

c.  m. 

Substituting  this  value  of  R  in  the  expression  of   Ohm's  law    just 
noted,  and  solving  for  the  value  of  c.  m.  we  have, 
c.   „,.^2/;XUXC 
E 
In  this  expression  E  is  the  number  of  volts  lost,  and  11   is   taken  as 
the  '  'mil-foot"  constant,  since  it  is  large  enough  to  take  account  of 
variations  in  diameter  of  wire,     bad    joints,     flaws,    and    the    like. 
The  theoretical  value  is  nearer  10.8,  but  experience   has   shown   the 
wisdom  of  making  the  above  allowance. 

Having  found  in  any  case  the  area  of  the  required  wire  in  circular 
mils,  its  size  and  weight  per  thousand  feet  can  be  looked  up  in  any 
wire  table. 

As  a  matter  of  convenience,  the  following  table  is  inserted,  giving, 
for  the  sizes  of  wire  most  used  in  power  transmission  work,  the  area 
in  circular  mils,  the  diameter,  resistance  per  thousand  feet,  and 
weight  per  thousand  feet,  both  bare  and  with  insulation  of  the 
so-called  "weatherproof"  grade,  which  is  well  adapted  for  ordinary 
line  work.  Diameters  are  here  given  to  the  nearest  mil,  areas  to  the 
nearest  10  c.  m. ,   and  weights    to    the    nearest    pound    to    facilitate 


Circular  Mils. 

Icauge  No. 

Diameter 

Resistance 

\Vt.  per  M 

Wt.  perMtt. 

B.&S. 

IWOO 

in    Mils. 

per  M  feet. 
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167,800 
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.07797 
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105,600 

0 
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375 

83.690 

1 

289 
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253 
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66,370 

^ 

25S 

.1S6J3 

201 

245 

52,630 

3 

229 

.19714 

159 

41,740 

4 

204 

.24858 

126 

147 

33,100 

5 

182 

.31346 

100 

121 

26,250 

6 

162 

.39528 

79 

99 

reference.  The  table  is  not  continued  beyond  the  size  given,  because 

anything  larger  than  No.  .0000  is  exceedingly  troublesome  to  string, 
and  wheu  called  for  is  better  replaced  with  two  smaller  wires.  On 
the  other  hand,  wire  smaller  than  No.  6  is  seldom  indicated  by  the 
conditions  and  produces  a  mechanically  weak  line. 

The  above  formula  and  table  give  sufficient  data  for  computing 
the  general  character  of  a  transmission  line  provided  the  loss  in 
volts  is  determined.  In  actually  working  out  the  amount  of  copper 
needed  in  any  given  case  certain  details  require  to  be  taken  into 
account  which  will  be  discussed  later. 

A  glance  at  the  formula  shows  that  the  voltage  employed  is  the 
determining  factor  in  the  cost  of  the  lines.  For  a  fixed  percentage 
of    loss    doubling    the    working    voltage    will    evidently   divide  the 


amount  of  copper  required  by  four,  since  the  current  for  a  given 
amount  of  energy  will  be  reduce<l  by  one-half,  while  the  volts  lost 
will  be  doubled. 

So  in  general  the  amount  of  copper  for  transmitting  a  given 
amount  of  energy  a  given  distance  at  a  fixed  efficiency  will  vary 
invariably  as  the  square  of  the  voltage. 

If  the  distance  of  transmission  be  doubled  the  area  of  the  conductor 
will  evidently  have  to  be  doubled  also;  con>equently,  since  the 
length  is  doubled,  the  weight  of  copper  will  be  increased  four 
times.  That  is  for  the  same  energy  transmitted  at  the  same  per  cent, 
efficiency  and  voltage,  the  weight  of  copper  will  increase  directly  as 
the  square  of  the  distance.  The  advantage  and,  indeed,  necessity 
of  employing  high  voltages  for  transmissions  over  any  considerable 
distance  are  obvious.  In  fact,  it  will  be  seen  that  by  increasing  the 
voltage  in  direct  proportion  to  the  distance  the  weight  of  copper 
required  will  be  made  a  constant  quantity  independent  of  the  dis- 
tance. 

If  one  were  free  to  go  on  increasing  the  voltage  indefinitely  with- 
out enormously  enhancing  the  electrical  diflSculties,  power  trans- 
mission would  be  a  simple  task,  but  unfortunately  such  is  not  the 
case.  With  very  high  voltages  we  meet  difficulties  both  in  estab- 
lishing and  maintaining  the  insulation  of  the  line  and  in  utilizing 
the  power  after  it  is  successfully  transmitted.  The  specific  character 
of  these  limitations  will  be  discussed  later,  but  enough  has  been 
said  to  render  it  evident  that  in  establishing  a  power  transmission 
system  both  the  working  voltage  and  the  volts  lost  in  the  line 
must  be  determined  with  great  judgment. 

In  the  matter  of  economy  in  the  line,  high  voltage  is  desirable — 
first,  last  and  always.  In  systems  where  the  voltage  undergoes  no 
transformation  its  magnitude  is  somewhat  arbitrarily  fixed  by  the 
practicable  voltage  which  can  be  employed  in  the  vaiious  translating 
devices,  motors,  lamp  and  the  like.  For  example,  in  a  system  at 
constant  potential  wherein  incandescent  lamps  are  an  important 
item,  125  volts  or  250  volts  worked  on  the  three-wire  system  would 
be  the  highest  pressure  advisable  for  the  receiving  system  in  the 
present  state  of  the  art.  For  a  direct-current-motor  system  the 
corresponding  figure  would  be  500  to  600  volts  or  1,000  to  1,200 
three-wire.  Similar  limitations  indicated  elsewhere  will  bold  for 
other  classes  of  apparatus. 

When  there  is  a  transformation  of  voltage  in  the  system,  whether 
direct  or  alternating  curren  ,  so  that  the  line  voltage  is  not  fixed  by 
that  of  the  translating  devices,  it  is  advisable  to  raise  the  voltage  of 
transmission  as  high  as  the  existing  state  of  the  art  permits.  It 
must  be  borne  in  mind,  however,  that  this  general  rule  is  subject  to 
modification  by  circumstances.  It  would  be  bad  economy,  for 
instance,  to  use  very  high  pressures  and  costly  insulation  for  a 
transmission  of  moderate  length  and  trifling  magnitude.  Such 
practice  would  result  in  sending  perhaps  100  k»v  over  a  line  or 
through  a  conduit  which  could  as  easily  serve  for  ten  times  the 
power  without  great  additional  cost  for  copper.  It  is  well,  however, 
not  to  stop  at  haif-way  measures,  but  if  transforming  devices  are  to 
be  used  at  all,  to  go  boldly  to  the  highest  voltage  which  experience 
has  shown  to  be  safe  on  the  line,  or  in  the  generators  if  only 
reducing  transformers  are  used. 

For  exanijjle,  in  most  cases  of  alternating  current  work,  1,000 
volts  is  of  doubtful  utility— if  the  line  voltage  has  to  be  reduced  at 
all  it  is  better  to  get  the  advantage  of  2,000  to  5,000  volts  on  the 
line — if  raising  transformers  are  employed  the  latter  figure  might  as 
well  be  increased  to  10,000  unless  climatic  or  other  special  condi- 
tions are  unfavorable. 

It  will  be  seen  that  quite  aside  from  engineering  details,  divers 
really  commercial  factors  must  enter  into  any  final  decision  regard- 
ing the  voltage  to  be  used.  And  these  commercial  factors  are  the 
final  arbiters  as  to  the  working  voltage,  and  even  more  completely 
as  to  the  proportion  of  energy  which  it  is  desirable  to  lose  in  the 
line.  Power  transmission  systems  are  installed  to  earn  money,  not 
to  establish  engineering  theses. 

It  is  evident  to  start  with  that  whatever  the  voltage,  high 
efficiency  of  the  line  and  low  first  cost  are  in  a  measure  mutually 
exclusive.  The  former  means  large  conductors,  the  latter  small 
ones;  the  foriner  delivers  a  large  percentage  of  salable  energy  with 
a  high  charge  for  interest  online  investment;  the  latter  a  smaller 
amount  of  energy  with  a  lessened  interest  account  against  it.  At 
first  sight  it  would  seem  easy  to  establish  a  relation  between  the 
cost  of  energy  lost  on  the  line  and  the  investment  in  copper  which 
would  be  required  to  save  it,  so  that  one  could  comfortably  figure 
out  the  conditions  of  maximum  economy. 
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In  18S1  Lord  Kelviu,  theu  Sir  William  Thomson,  attacked  the 
problem  and  propounded  a  law,  known  often  by  his  name,  which 
put  the  general  principles  of  the  matter  in  a  very  clear  light,  but 
incidentally  has  been  responsible  for  not  a  little  downright  bad 
engineering. 

He  stated,  in  effect,  that  the  most  economical  area  of  conductor 
will  be  that  for  which  the  annual  interest  charge  equals  the  annual 
cost  of  energy  lost  in  it. 

While  it  is  true  that  for  a  given  current  and  line  Kelvin's  law 
correctly  indicates  the  condition  of  minimum  cost  in  transmitting 
said  current,  this  law  can  only  mislead  when  applied  to  concrete 
cases  of  power  transmission,  for  it  omits  most  of  the  important 
considerations.  It  involves  neither  the  absolute  value  of  the 
working  voltage  nor  the  distance  of  transmission,  and  for  long 
transmissions  at  moderate  voltage  gives  absurd  values  for  the  energy 
lost.  Indeed,  as  it  deals  directly  only  with  the  most  economical 
condition  for  transmitting  energy,  it  quite  neglects  the  amount  of 
energy  delivered.  In  fact,  one  may  apply  Kelvin 'slaw  rigidly  to  a 
concrete  and  quite  possible  case  and  6nd  that  no  energy  at  all  will 
be  obtained  at  the  end  of  the  line. 

In  other  words,  Kelvin's  law  while  a  correct  solution  of  a  partic- 
ular thesis  is  in  its  orgiual  form  totally  inapplicable  to  power  trans- 
mission problems. 

Various  investigators,  notably  Forbes  and  Kapp,  have  made 
careful  and  praiseworthy  attempts  to  so  modify  Kelvin 's  law  as  to 
take  account  of  all  the  facts;  indeed,  nearlj'  every  writer  on  power 
transmission  has  had  a  shy  at  the  problem. 

Perhaps  the  commonest  attempt  at  improvement  is  to  follow  the 
general  line  of  the  original  law  but  equate  the  interest  charge  on 
copper  to  the  annual  value  of  the  power  lost;  in  other  words,  to 
proportion  the  line  by  increasing  the  copper  until  the  annual  net 
value  of  a  horse-power  saved  in  the  line  would  be  balanced  by  the 
interest  charge  on  the  copper  required  to  save  it.  This  proposition 
sounds  specious  enough  at  first  hearing.  Practically,  it  produces  a 
line  of  far  greater  first  cost  than  is  usually  justified.  It  is  evident 
that  the  possession  of  a  few  extra  horse-powers  thus  saved  brings  no 
profit  unless  they  can  be  sold,  and  in  verj'  few  cases  is  a  plant 
worked  close  enough  to  its  maximum  capacity  during  the  earlier 
part  of  its  existence  to  render  a  trifling  increase  in  efficiency  of  any 
commercial  value.  When  the  plant  is  worked  at  a  very  high  cost 
for  power  or  soon  reaches  its  full  capacity  a  few  horse-powers  saved 
in  the  line  may  be  valuable;  but  far  oftener,  especially  in  water- 
power  plants,  it  would  be  cheaper  to  let  the  additional  copper  wait 
until  the  necessity  for  it  arises.  Furthermore,  it  evidentlj'  does  not 
pay  to  so  increase  the  line  investment  that  the  last  increment  of 
efficiency  will  bring  no  profit. 

(To  be  continued.) 


Practical  Notes  on  Dynamo  Calculation.— XXVI. 


BY   ALFRED   E.    WIENER. 

In  a  very  interesting  paper  entitled  '"On  the  Relation  of  the 
Air  Gap  and  the  Shape  of  the  Poles  to  the  Performance  of 
Dynamo-Electric  Machinery,"  Prof.  Harris  J.  Ryan'  has  demon- 
strated the  importance  of  making  the  pole  pieces  of  such  shape 
that  saturation  at  the  pole  corners  cannot  occur  even  at  full 
load;  for  the  armature  ampere  turns  cannot  change  the  total 
magnetization  established  by  the  field  when  the  pole  corners  are 
unsaturated.  He  further  proved  by  experiment  that  for  a 
sparkless  operation  at  all  loads  of  a  constant  current  generator 
it  is  necessary  that  the  air  gap  be  made  of  such  a  depth  that  the 
ampere  turns  required  to  set  up  the  magnetization  through  the 
armature  without  current  and  for  the  production  of  the  max- 
imum E.  M  F.  of  the  machine  shall  be  a  little  more  than  the 
ampere  turns  of  the  armature  when  it  furnishes  its  normal  cur- 
rent. As  long  as  the  brushes  were  kept  under  the  pole  faces  the 
non-sparking  point  was  wherever  the  brushes  were  placed,  no 
matter  whether  the  armature  core  was  saturated  or  not. 

In  order  to  enable  currents  to  be  taken  from  a  ma:chine  at  va- 
rious voltages,  W^.  B.  Sayers  has  proposed  to  subdivide  the  pole 
faces  by  deep,  wide  slots  parallel  to  the  armature  shaft,  Fig.  117, 
thus  providing  a  number  of  neutral  points  on  the  commutator, 
at  which  brushes  may  be  placed  without  sparking.  If,  for  in- 
stance, there  are  two  such  grooves  in  each  pole  piece,  the  total 
voltage  of  the  machine  is  divided  into  three  equal  parts,  and  by 
employing  an  intermediate  brush  at  one  of  the  additional  neu- 
tral spaces,  two  circuits  can  be   supplied   by   the   machine,   one 

'Transactions  A.  I.  E.  E.,  Vol.  VIII.,  p.  451  (Sept.  22.  1891);  The  Elec- 
trical  World,  Vol.  XVIII.,  p.  252  (Oct,  3,  1891). 


each  between  the  intermediate  brush  and  one  of  the  main 
brushes,  one  having  two-thirds  and  the  other  one-third  of  the 
total  voltage  furnished  by  the  dynamo. 

Chapter  .fj. — Base,  Zinc  Blocks,  Pedestals  and  Bearings. 

[a)  Base. 

The  Base  is  the  only  part  of  the  machine  where  weight  is  not 
only  not  objectionable  but  very  beneficial,  and  it  should  there- 
fore be  a  heavy  iron  casting,  especially  as  the  extra  cost  of  plain 
cast  iron  is  insignificant  as  compared  with  the  entire  cost  of  the 
machine.  A  heavy  base  brings  the  center  of  gravity  low,  and 
consequently  gives  great  stability  and  strength  to  the  whole 
machine. 

Besides  this  mechanical  argument  in  favor  of  a  massive  cast- 
ing there  is  a  magnetical  reason  which  applies  to  all  types  in 
which  the  base  constitutes  a  part  of  the  magnetic  circuit,  as  is 
the  case  in  the  inverted  horseshoe  type.  Fig.  68,  in  the  vertical 
single  magnet  type.  Fig.  73,  in  the  inclined  and  vertical  double 
magnet  types,  Figs.  78  and  79,  respectively,  in  the  iron-clad 
types.  Figs.  83,  85,  86,  87,  98  and  99,  respectively,  and  in  the  ver- 
tical quadruple  magnet  machine,  Fig.  104.  In  these  and  similar 
tj'pes  a  heavy  base  of  consequent  high  permeance  reduces  the 
reluctance  of  the  entire  magnetic  circuit  and  effects  a  saving  in 
exciting  power  which  usually  is  sufficient  to  repay  the  extra  ex- 
pense involved,  and  often  even  reduces  the  total  cost  of  the 
machine. 

If  the  base  forms  a  part  of  the  magnetic  circuit  of  the  ma- 
chine, constituting  either  the  yoke  or  one  of  the  pole  pieces,  its 
least  cross-section  perpendicular  to  the  flow  of  the  magnetic 
lines  should  be  dimensioned  by  the  rules  given  tor  cast  iron 
magnets,  that  is,  it  should  be  at  least  1 J3  to  2  times  the  area  of 
the  magnet  cores,  if  the  latter  are  of  wrought  iron  or  cast  steel, 
and  at  least  of  equal  area  if  they  are  of  the  same  material  as 
the  base,  i.  e.,  of  cast  iron. 

(b)  Zinc  Blocks. 

In  some  forms  of  machines,  such  as  the  upright  horseshoe 
type,  Fig.  67,  the  horizontal  single  magnet  types.  Figs.  71  and 
72,  the  consequent  pole,  horizontal  double  magnet  type.  Fig.  77, 
the  tangential  multipolar  type.  Fig.  90,  etc.,  the  magnet  frame 
rests  upon  two  pole  pieces  of  opposite  polarity,  and  if  these 
were  joined  by  the  iron  base  the  latter  would  constitute  a  stray 
path  of  very  aiuch  lower  i-eluctance  than  the  useful  path  through 
air-gaps  and  armature,  and  the  lines  of  force  emanating  from 
these  two  pole  pieces  would  thus  be  shunted  away  from  the  arma- 
ture instead  of  forming  a  magnetic  field  for  the  conductors.  In 
order  to  prevent  such  a  short-circuiting  of  the  magnetic  lines  it 
is  necessary  either  to  use  material  different  from  iron  for  the 
base,  or  to  interpose  blocks  of  a  non-magnetic  substance  between 
the  pole  pieces  and  the  bed  plate.  The  former  method  can  be  ap- 
plied to  small  machines  only,  and  in  this  case  the  magnet  frame 
is  mounted  upon  a  base  of  either  wood  or  brass.  For  large  ma- 
chines a  wooden  base  would  be  too  weak  and  too  light,  and  a 
brass  one  too  expensive,  and  resort  has  to  be  taken  to  the  second 
method  of  interposing  a  magnetic  insulator,  zinc  being  most 
usually  einplo3-ed.  These  zinc  blocks  must  be  of  the  neces- 
sary strength  not  only  to  carry  the  weight  of  the  frame  but  also 

TABLE  LIV.— HEIGHT  OF  ZINC  BLOCKS  FOR  HIGH- 
SPEED DYNAMOS  WITH  SMOOTH-CORE  DRUM 
ARMATURE. 
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to  withstand  the  tremor  of  the  machine,  and  must  be  made  higU' 
enough  to  introduce  a  sufficient  amount  of  reluctance  into  th 
path  of  leakage  through  the  base.     The  reluctance  required  in 
that  path  must  be  at  least  4  times,  and  preferably  should  be  up 
to  10  or  12  times  that  of  the  air-gaps ;  that   is,  its  relative  per- 
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meance  calculated  from  form  til  a  (114),  chapter  38,  accordiiifj  to 
the  size  of  the  machine,  should  rantje  between  ,'4  and  1';  of 
the  relative  permeance  of  the  air-gaps  as  found  from  formula 
(126)  or  (127),  chapter  39,  the  amount  of  leakage  throug'h  the  iron 
base  being-  thereby  limited  to  25  per  cent,  of  the  useful  flux  in 
small  dynamos,  and  to  S  per  cent,  in  the  largest  machines. 

This  condition  is  fultilled  if  the  heiglit  of  the  zinc  blocks,  ac- 
cording to  the  kind  and  the  size  of  the  machine,  is  from  3  to  IF< 
times  greater  than  the  radial  length  of  the  gap  space.  The  follow- 
ing tables  LIV.,  LV.,  and  LVI.,  give  the  value  of  this  ratio,  the 
consequent  height  of  the  zinc  blocks,  and  the  corresponding  ap- 
pro.ximate  leakage  through  the  base  for  high-speed  dynamos  with 
smooth-core  drum  armatures,  for  high-si)eed  dynamos  with 
smooth-core  ring  armatures,  and  for  slow-speed  machines  with 
toothed  and  perforated  armatures,  respectively  : 


TABLE  LV.— HEIGHT  OF  ZINC  BLOCKS  FOR  HIGH- 
SPEED DYNAMOS  WITH  SMOOTH-CORE  RING 
ARMATURES. 
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TABLE  LVI.— HEIGHT  OF  ZINC  BLOCKS  FOR  SLOW- 
SPEED  DYNAMOS  WITH  TOOTHED  AND  PERFOR- 
ATED ARMATURE. 
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From  the  comparison  of  the  above  tables  LIV.,LV.  and  LVI., 
it  follows  that  the  height  of  the  zinc  blocks  increases  in  a  nearly 
direct  proportion  with  the  diameter  of  the  armature-core,   and 

TABLE     LVIL— COMPARISON     OP     ZINC     BLOCKS    FOR 
DYNAMOS  WITH  VARIOUS  KINDS  OF  ARMATURE. 
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that,  for  the  same  armature  diameter,  a  smooth  drum  machine 
requires  a  higher  and  a  toothed  or  perforated  armature  machine 
a  lower  zinc  than  a  smootheriiig  dynamo.  B3'  ccnipiling  the 
results  of  tables  LIV.,  LV.  and  LVI.,  the  above  table  LVII., 
i&  obtained,  from  which  can  be  seen  that  the  heights  of  zinc 
blocks  for  smooth-ring  machines  are  from  18  to  30  per  cent,  less 
than  for  smooth-drum  dynamos,  and  those  for  machines  with 
toothed  and  perforated  armatures  are  from  11  to  20  per  cent,  less 
than  for  smooth-ring  armature  dynamos. 
(To  be  Continued.) 


Electric  Shock  from  a  Secondary  Alternating  Circuit. 

To  Ihe  Editor  of  The  Hltrliual  II  o,IJ; 

Sir  : — In  my  opinion  iliscu.sslon  of  the  possible  danger  to  life  from 
electric  current  supplying  iucanilescent  lamps  should  be  well  con- 
sidered before  being  given  to  the  public,  and,  on  the  other  hand, 
attention  should  be  called  to  conditions  that  may  not  be  generally 
understood. 

Ill  the  case  mentioned  in  yout  issue  of  Jan.  19,  it  ap|)ears  that 
a  fatal  shock  was  received  by  a  man  standing  with  bared  feet  on 
damp  earth  while  lighting  a  lamp  supplied  from  a  .=;2-volt  alternat- 
ing secondary  circuit;  that  before  and  after  the  accident  the  lamps 
burned  as  usual,  and  the  only  faults  discovered  was  a  slight  ground 
on  the  secondary  circuit;  and  that  the  insulation  was  destroyed  at 
one  point  in  the  transformer  between  the  primary  and  secondary 
wires.  In  stating  that  no  other  faults  were  discovered,  it  is  fair  to 
assume  that  the  primary  circuit  was  tested  foi  "grounds"  and  found 
clear  as  usual,  but  it  is  a  fact  that  a  ground  detector  always  shows 
a  slight  leakage;  if  it  is  small,  and  the  same  on  both  sides  of  the 
line,  then  the  condition  being  normal,  it  is  regarded  as  clear. 

Numerous  opportunities  exist  for  slight  leaks  throughout  any 
system  of  distribution,  and  in  the  case  of  the  primary  lines  of  an 
alternating  system  exceptionally  favorable  conditions  for  leaks  exist 
by  reason  of  the  numerous  transformers  and  their  connections. 
The  "insulated"  line  wire  offers  many  opportunities  for  slight 
escapes  in  trees  and  similar  places  where  the  resistances  may  be 
sufficiently  high  to  prevent  a  serious  leak  or  one  which  would  be 
called  a  ground.  When  the  man  connected  one  side  of  the  primary 
line  to  earth  through  the  defective  transformer  over  a  comparatively 
low  resistance  (the  secondary  circuit  and  his  boJy)  all  the  leaks  on 
the  other  side  ot  the  line  acted  collectively  to  establish  a  circuit  of 
sufficiently  low  resistance  to  permit  ecough  current  to  pass  to  be 
dangerous,  and  not  enough  to  overload  the  fuses  in  the  transformer 
or  branch  of  secondary. 

If  your  correspondent  has  any  doubt  as  to  this  being  the  manner 
in  which  it  occurred  let  him  connect  a  52-volt  'lamp  between  one 
side  of  the  primary  line  and  the  earth — establishing  a  good  connec- 
tion with  the  earth— and  note  the  result.  Jas.  I.  Ayer. 

New  York,  N.  Y. 
To  the  Editor  of  The  Electrical  World: 

Sir:— In  reference  to  the  article  in  The  Electrical  World  of 
Jan.  19  concerning  a  colored  man  who  was  killed  by  contact  with 
a  S2-volt  circuit,  I  would  say  that  I  find  lamps  will  burn  on  a  converter 
and  no  fuses  blow  or  lamps  burn  out  and  yet  have  the  primarj'  in 
connection  with  secondary,  through  ruptured  or  defective  insulation. 
In  a  transformer  where  the  primary  is  in  contact  with  the  secondary 
a  test  will  show  1,000  volts,  or  whatever  the  primary  is,  if  a  volt- 
meter be  connected,  one  terminal  to  the  secondary  and  the  other  to 
a  good  ground;  or  twenty  .^0-volt  lamps  connected  in  series  will  burn 
if  connected  as  above.  We  have  several  converters  in  our  station  at 
present  having  this  defect,  and  I  have  at  several  different  times 
made  the  above  test.  The  fuse  would  blow  and  the  lamps  burn  out 
if  the  defective  wiring  were  on  a  fixture  connected  with  gas  piping 
if  primary  should  be  connected  with  the  secondary  as  I  have  seen 
demonstrated  in  practice.  No  change  would  be  noticed  in  an  in- 
stallation of  lights  if  there  were  no  ground  on  the  secondary  and  no 
access  to  the  ground  through  gas  or  water  pipes,  but  it  would 
seriously  affect  a  person  .standing  on  giound  and  making  connection 
with  the  secondary.  L.  H.  Thullen. 

Lhetonia,  O. 

To  ihe  Editor  of  Tlie  Electrical  World: 

Sir: — Referring  to  the  comnuinication  in  a  recent  issue  of  The 
Electrical  World  from  a  correspondent  in  Demerara  in  regard 
to  a  fatal  shock  from  a  secondary  alternating  main,  we  have  had  a 
dozen  or  more  similar  experiences  during  the  past  six  j-ears,  though 
none  has  resulted  fatally. 

In  one  instance  our  lineman  went  into  a  damp  cellar  to  do  repair- 
ing, and  upon  taking  hold  of  the  socket  of  an  ordinary  coid  drop 
he  received  a  violent  shock,  throwing  him  down,  breaking  the  cord 
and  burning  his  hand  badly.  Upon  examining  the  transformers  in 
such  cases  we  always  find  a  "nigger"  between  the  first  few  turns  of 
the  primary  and  the  secondary,  in  most  cases  welding  the  copner 
slightly  together. 

In  all  cases  the  lamps  continued  burning  as  usual,  and  trouble 
was  discovered  only  upon  some  one  receiving  a  shock. 

These  troubles  with  us  usually  follow  a  severe  thunder  storm, 
where  the  lightning  puncturing  the  insulation  gets  to  ground 
through  the  secondary  wiring. 

Our  system  of  lines  is  rather  extended,  both  primary  and  second- 
ary, running  through  thickly  shaded  streets,  and  in  damp  weather 
always  show  considerable  leak  to  ground.  J.  B.  FooTE. 

Jackson,  Mich. 


AW;.— The  object  of  this  aepartment  Is  to  give  a  digest  of  the  principal  tech- 
nical  articles  on  electrical  subjects  appearing  in  American  and  foreign  periodi- 
cals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will 
admit.  Abstracts  made  by  the  authors,  editors  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  Thk  Electrical  World.  922  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  nf  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals, 
or  ol  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com 
pileracopy,  specially  marked,  in  which  any  important  electrical  article  appears. 
DYNAMOS,   MOTORS  AND  TRANSFORMERS. 

Calculation  oj  Multiphase  Motors.— "Vbe  "Elek.  Zeit.,"  Jai].  24,  con- 
taitis  the  fiist  half  of  au  article  by  Mr.  Cabeti,  in  wbich  he  gives  a  com- 
bined graphical  and  analytical  method  which  is  simple  and  moie  con- 
venient than  either  of  the  other  two  used  separately  and  which  can  be 
used  in  practice;  it  is  in  agreement  with  the  method  in  the  latest  edi- 
tion of  Kapp's  work  on  the  transmission  of  power. 

Theory  and  Calculation  of  A'on-Synchronous  Motors.— The  paper  of  Mr, 
Legrand  is  continued  in  "L'Eclaitage  Elec,"  Jan.  12. 

A  New  Mining  Motor.— the  6rst  part  of  a  paper  by  Mr.  Heury  A 
Mavor  read  before  the  Institution  of  Engineers  and  Ship  Buildeis  in 
Scotland  is  reprinted  in  the  Lond.  "Elec.  Eng.,"  Jan.  2S;  it  is  quite 
elementary  in  character ;  an  abstract  of  some  length  including  the  last 
part  of  the  paper  with  illustrations  of  the  motor  is  published  in  "Ind. 
and  Iron,"  Jan.  25, 

Phonograph  .l/c/or.— Detailed  data,  including  windings,  etc.,  of  this 
motor  running  with  2Ji  amperes  and  2  volts  are  given  in  the  Lond. 
"Elec.  Rev.,"  Jan,  25, 

Lindner  Dynamo  and  Portable  Motor.— K  brief,  illusttaled  description  is 
published  in  "Ind.  and  lion,"  Jan.  25:  (judging  from  the  proportions 
of  the  dynamo  it  is  of  no  special  interest). 

Dynamo  Safety  Device.— An  apparatus  intended  to  protect  dynamos 
fi cm  damage  due  to  grounds,  crosses,  etc.,  is  described  and  illustrated 
in  the  "Elec.  Eng.,"  Feb.  6;  the  piinciple  is  to  foim  an  auxiliary 
broken  circuit  which  offers  a  less  lesistance  than  the  insulation  of  the 
machine,  thus  being  always  ready  to  take  the  abnormal  charge;  the 
break  in  the  auxiliary  circuit  is  provided  with  carbon  points,  one  con- 
nected to  the  field  of  the  machine  (presumably  a  constant-current  aic 
light  machine)  and  the  other  conrected  to  the  frame.  To  ascertain 
where  the  trouble  has  occurred  the  carbons  are  separated  and  an  electric 
contact  is  made  from  any  pait  of  the  frame  to  the  brushes;  if  a  cuirent 
exiUs  It  is  the  insulation  of  the  machine  that  has  been  puncturef*,  and 
if  not,  the  trouble  is  in  the  circuit. 

Magnetic  Brush-Holder.— K  form  devised  by  Mr.  Henry  is  described 
and  illustiated  in  the  "Elec.  Eng.,"  Feb.  6;  the  carbon  brush  is  pressed 
against  the  commutator  by  an  iron  core  in  a  coil  through  which  the 
main  curient  passes;  the  pressure  is  therefore  propoitional  to  the  load 
on  the  motot. 

LIGHTS  AND  LIGHTING. 

The  EleclruArc.—the  paper  by  Mis,  Ayrton  (see  Digest  last  week)  is 
continued  in  the  Lond.  "Elec,"  Jan.  25;  it  includes  numerous  tables 
and  curves.  A  set  of  curves  shows  the  general  character  of  the  changes 
in  the  curves  caused  by  varying  the  diameters  of  the  carbons;  the  chief 
one  is  the  change  in  the  smallest  current  which  causes  hissing;  with 
both  carbons  solid,  hissing  occurs  with  a  much  smaller  current  for  a 
given  length  of  aic  than  when  the  positive  carbon  is  coied;  "even  with 
the  same  pair  of  carbons  the  smallest  current  with  which  continuous 
hissing  first  takes  place,  and  the  largest  current  with  wbich  a  silent 
arc  can  be  maintained  continuously  for  a  given  length  of  arc,  are 
almost  impossible  to  determine  with  absolute  certainty."  Hissing 
always  occurs  with  very  much  smaller  cuiienis  with  the  smaller  carbons 
than  with  the  larger  ones;  the  largest  current  which  can  maintain  a 
silent  arc  of  given  length,  that  is,  the  hissing  point,  increases  with  the 
cross  section  of  one  or  both  of  thecaibons;  the  voltage  has  always  gained 
a  fairly  constant  value  before  hissing  begins,  and  it  is  constant  for  a 
much  larger  range  of  current  before  hissing  begins  with  large  carbons 
than  with  small;  therefore  it  the  object  is  to  keep  the  voltage  constant 
foi  a  large  range  of  curients  large  carbons  should  certainly  be  used. 
One  of  the  figuies  shows  that  the   largest  current  which    can  maintain  a 


silent  arc  with  given  carbons  is  greater  for  long  arcs  than  for  short  ones, 
that  is,  if  with  a  ceitain  length  of  arc  there  is  hissing  then  by  lengthen- 
ing the  arc  and  keeping  the  current  constant  it  will  become  silent.  The 
two  following  conclusions  are  arrived  at:  1,  "The  smallest  current 
which  produces  hissing  with  a  given  length  of  aic  increases  with  the 
cross-section  of  the  carbons.  2.  The  smallest  current  which  produces 
hissing  with  a  given  pair  of  carbons  increases  with  the  length  of  arc." 
From  some  of  the  figures  it  appeals  that  increasing  the  cross-section  of 
the  carbons  has  more  effect  in  increasing  the  current  that  can  flow  with- 
out hissing,  than  increasing  the  length  of  the  arc  in  the  same  ratio. 
Regarding  silent  arcs  it  is  stated  that  the  permanent  value  of  the  voltage 
for  a  given  cuirent  and  length  of  arc  depends  but  little  on  the  cross- 
section  of  the  carbon.  Curves  connecting  the  voltage  with  the  current 
shew  that  the  curve  for  a  cored  positive  carbon  is  from  3  to  6  volts  lower 
than  with  a  solid  positive;  this  diminution  of  voltage  is  not  uniform 
with  the  length  of  the  arc  as  it  is  much  greatei  with  short  arcs  and  with 
smaller  currents.  Curves  connecting  the  appaieut  lesistance  with  the 
length  of  the  arc  are  shown;  the  simple  formula  of  Cross  and  Shepaid 
for  this  resistance  agrees  with  these  results  with  solid  caibons,  but  for 
cored  positives  no  such  equation  is  coirect.  Measurements  of  the  depths 
of  the  ciaters  were  made  and  it  was  found  that  with  a  given  cuirent  the 
depth  is  greater  the  shorter  the  arc;  the  influence  of  this  depth  on  the 
apparent  fresistance  is  greatest  with  arcs  less  than  3  mm,  and  the  two 
may  be  connected:  the  soft  coiemay  volatilize  iiioie  easily,  diminishing 
the  voltage,  or  it  may  increase  the  amount  of  volatile  carbon  given  off 
pet  second  and  thereby  inciease  the  cross-section  of  the  conducting 
medium;  she  believes  that  the  core  acts  in  both  of  these  ways;  the 
widths  of  the  crateis  were  also  measuied  and  were  found  to  vary  veiy 
slightly  with  the  length  of  the  arc  for  a  given  curient;  for  a  given 
length  the  width  of  the  crater  minus  a  constant  varies  as  the  current;  a 
simple  formula  is  given;  the  diameter  of  the  crater  does  not  vary  di- 
lectly  as  the  current,  as  stated  by  Prof.  Thompson  ;  the  width  of  the 
crater  can  have  very  little  influence,  if  any,  in  lowering  the  resistance  of 
the  arc  when  it  is  short. 

Arc  Lamp.— Viof.  Thompson's  second  Cantor  lecture  is  abstiacted 
briefly  in  the  Lond.  "Elec.  Rev,,"  and  discussed  editorially  in  the 
"Elec,"  Jan.  25.  Among  other  things  he  stated  that  there  are  such  ex- 
traordinary variations  that  it  wo>ild  be  impossible  to  use  the  crater  as  a 
standard  of  light;  the  area  of  the  crater  is  rigidly  proportional  to  the 
current  and  therefore  the  candle  power  should  be  directly  proportional 
to  the  current;  the  energy  developed  in  a  resistance  is  propoitional  to 
the  square  of  the  current,  but  in  the  arc  there  is  a  back  E.  M.  F.  and 
the  energy  is  therefore  prooortional  to  the  current;  it  remains  to  be 
proved  that  twice  the  current  gives  more  than  twice  the  light  as  is  often 
supposed;  he  believes  it  to  be  absurd  to  suppose  that  there  can  be  any 
difference  in  the  light  given  out  by  alternating  and  continuous  curient 
arcs.  The  editorial  argues  that  for  about  half  the  time  the  light  in  the 
alternating  arc  is  comparatively  small  and  that  this  is  surely  not  the 
right  way  of  utilizing  the  energy;  if  the  usual  degree  of  brightness  is 
not  maintained  the  efficiency  must  be  smaller. 

Lighting  Power  of  Projectors. — In  a  continuation  of  the  long  serial  in 
"L'Eclairage  Elec,"  Jan.  12,  photographic  experiments  with  the  light 
from  the  projectors  aie  des^rribed,  ncluding  a  number  of  illustrations 
showing  photogiaphic  images  of  wire  gratings. 

Mercury  Pump. — The  "Elek.  Anz.,"Jan.  24,  publishes  an  illustrated 
description  of  the  Bock-Kiel  pump  which  is  used  in  the  large  lamp  fac- 
tories at  Lynn  and  Newark. 

Lamp  Filaments. — According  to  the  Lond.  "  Elec,"  Jan.  25,  a  French 
firm  is  making  lamps  with  pure  graphite  filaments;  they  start  at  about 
1.7  watts  per  candle  and  last  about  500  hours,  duiing  which  time  they 
inciease  to  2.2  wa'ts  pel  candle. 

Incandescent  Lamp^  for  Explosive  L'actories.— The  Lond.  "Elec.  Eng.," 
Jan.  25,  abstracts  a  brief  description  from  a  recent  li  cture  by  Prof. 
Lewes,  of  an  incandescent  lauip  mounted  in  a  glass  tube;  the  descrip 
ticn,  however,  is  not  very  clear. 

Carriage  Lighting. — The  current  United  States  Consular  Reports 
contain  a  report  from  Fiance  on  this  subject;  the  system  used  in 
France  being  biiefly  described;  the  lamp  is  suspended  from  a  sheet  of 
lubber  to  neutr.ilize  the  vibration;  one  accumulator  (?)  weighing  2 
pounds  is  the  allowance  for  each  lamp;  an  8-cell  storage  battery  for  an 
ordinary  family  carriage  contained  in  a  box  8  inches  long,  4  wide  and 
7  deep,  will  light  the  lamp  for  18  hours,  which  is  said  to  cover  a  period 
of  1  to  2  months;  the  cost  of  recharging  varies  from  50c.  to  $1.00;  it  is 
believed   that  there  is  a  fair   prospect  that  in    the  course  of   a  few  years 
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the  majori:y  of  public  and  private  vehicles  will  thus  be  lighted:  a  2.5- 
cp  lamp  will  enable  one  to  read  in  comfort. 

.l/ea  Lighled  by  a  i6  cp  /^ai)i/>.— Some  figures  by  Mr.  Bain  are  given 
in  the  "Elec.  Rev^,"  Feb.  6;  (he  does  not,  however,  give  the  basis  on 
which  they  are  determined,  using  merely  such  terms  as  "ordinary 
illumination"). 

Brooklyn  Bridge  Car  Lighling.—'V\\e  system  which  is  being  installed 
is  described  and  illustiated  in  the  "Elec.  Rev."  Feb.  6.  and  "St.  Ry. 
Gaz.,"  Feb.  2;  the  current  will  be  bupplicd  by  means  of  the  overhead 
tiolley  system,  the  return  being  through  the  rails. 

Aiilomalic  Afercury  Piimf'.  —  \n  the  "Anicr.  Jour,  of  Science"  for  Jan- 
uary, Dr.  Pupiu  describes  a  new  form  of  pump  devised  by  himself  which 
is  claimed  to  be  more  rapid  and  convenient;  no  cocks  are  used;  an  ab- 
stract with  illustration  is  published  in  the  "Ung.  Mag.,"  lor  February. 

POWER  AND  HEAT. 

Designing  I'ransmission  Plants. — The  paper  by  Mr.  Mcuntain  men- 
tioned in  the  Digest  last  week  is  concluded  in  the  Lond.  "]'!ke.  Eng.," 
Jan.  25;  he  gives  comparative  estimates  in  detail  of  steam  and  electrical 
plants  for  the  same  purpose.  The  last  part  of  the  paper  with  illustra- 
tions and  tables  is  published  in  "  Ind.  and  Iron,"  Jan.  18;  it  appears  to 
be  chiefly  for  non-electrical  engineers. 

EUclricily  in  Mining.— h  long,  illustiated  paper  by  Mr.  Lavergne  on 
the  mechanical  applications  is  published  in  the  "Rev.  Gen.  des 
Sciences, "  Jan.  15;  among  other  things  he  illustiates  and  describes  a 
number  of  drills  and  some  traction  motors. 

Direct-Driven  Centrifugal  Machines. — Several  forms  made  by  the 
General  Electiic  Company,  of  Berlin,  aie  well  illustrated  in  Lond. 
"Engineering, "  Jan.  18. 

Electrically  Operated  Guns,  —kw  illustration  of  a  system  installed  by 
Krupp  is  given  in  the  "Elek.  Anz.,"  Jan.  20. 

Operating  chips'  Turrets.— The  illustiated  article  on  this  subject  is 
contained  in  the  "Engineering,"  Jan.  18  and  25. 

Electric  Coot:tng. — In  Lond.  "Lightning, "  Jan.  24,  Mr.  Webbei  gives  the 
following  temperatures:  with  a  jacketed  vessel  with  oil  a  constant  tem- 
perature of  400  degrees  C.  can  be  obtained  and  between  this  and  that  of  a 
water  jacket  all  stewing  processes  can  be  cairied  out;  for  roasting-screens 
before  an  open  fire  the  best  temperatures  are  265  degrees  F.  to  begin  with 
and  210  at  the  end  ;  for  baking  large  bread  in  an  open  oven  450  degrees 
F.,  foi  smaller  bread  470  degrees  F.,  and  for  very  small  pastry  4V0  degrees 
F.  :  for  frying  in  oil,  fat  or  buttei  a  temperature  of  about  400  degrees  F.  iu 
obtained,  at  which  there  is  no  risk  of  spoiling. 

Electric  Power  Jor  Isolated  Faclories. — An  illustrated  paper  undei  this 
heading,  by  Prof.  Anthony,  is  contained  in  the  "Eng.  Mag."  for  Feb- 
ruary. The  advantages  of  using  electricity  are  not  yet  well  understood 
and  it  is  not  employed  as  generally  as  its  advantages  warrant;  it  is  not 
always  superior  to  other  methods  and  each  case  must  therefore  be  con- 
sidered by  itself;  he  summarizes  the  general  considerations  which  will 
assist  in  arriving  at  a  solution.  He  gives  several  load  diagiams  made 
by  the  Crocker-Wheeler  Electric  Company  giving  the  indicated  hp  of 
the  steam  engine  for  eveiy  15  minutes  during  the  day;  th.e  average 
load  was  44.1  hp  of  which  12.8  is  useful  and  the  rest  friction,  21.3  of 
which  is  absorbed  by  the  shafting,  thus  amounting  to  62  5  per  cent,  of 
the  power  delivered  by  the  engine,  or  166.4  pei  cent,  of  the  useful  load; 
if  this  power  were  transmitted  electrically  the  power  lost  in  transmis- 
sion should  not  be  more  than  half  the  useful  load;  assuming  that  an 
electric  plant  to  replace  the  shafting  would  cost  S2.000  it  would  represent 
a  saving  of  nearly  $700  per  year.  Anolhei  load  diagram  is  given  for  a 
large  silk  manufactory  in  which  the  efliciency  of  transmission  is  65  pei 
cent.  ;  it  is  questioned  whether,  in  this  most  unfavorable  case  for  elec- 
tric transmission,  the  saving  affected  W'O'jId  not  more  than  pay  for  the 
electric  installation.  He  gives  a  brief  description  of  some  typical  plants 
showing  the  advantages  of  electrical  transmission.  The  cost  will  per- 
haps in  most  cases  exceed  that  of  shafting  and  pulleys,  but  in  most  cases 
the  saving  of  power  raoie  than  warrants  the  additional  outlay;  he  con- 
siders it  a  mistake  in  any  new  project  not  to  make  a  careful  estimate  of 
the  relative  advantages;  the  advantages  must  not  be  expected  in  all 
cases  to  warrant  the  discarding  of  existing  shafting. 

Centrijugal  Machines. — Those  mentioned  above,  made  by  a  German 
firm,  and  run  with  polyphase  motors,  are  illustrated  in  the  "Elec.  Eng.," 
Feb.  6. 

TRACTION. 

Suspended  Railway  System. — The  "Elek.  Zeit.,"  Jan.  17,  contains  a  very 
favorable  report  of  a  municipal  commission  of  Berlin  on  the  Langen 
system,  w^hich  it  is  pioposed  to  use  in  Berlin.  The  overhead  construc- 
tion will  not  interfere  with  light  and  air  in  the  houses  and  is  not  as 
unsightly  as  the  usual  elevated  railways;  the  absence  of  a  floor  reduces 
the  noise  to  a  minimum;  the  height  to  which  passengers  must  mount  is 
about  4  feet  less;  the  security  against  derailing  and  swinging  is  quite 
reliable;  a  speed  of  24  miles  an  hour  can  be  obtained  on  level  stretches; 
it  IS  very  well  adapted  for  an  elevated  city  railway;  it  is  not  possible 
to  transfer  the  cars  on  to  existing  railroad  lines  but  that  is  not  considered 
an  important  defect;  the  cost  is  relatively  small;  they  recommend  con- 
structing a  line  in  Berlin. 

The  Dietrich-Mueller  system  is  described  in  the  "Elek.  Anz.,"  Jan.  20; 
in  this  the  cai  is  suspended  over  the  side  of  the  car  and  not  over  its 
centre  of  gravity,  theie  being  an  additional  track  and  wheel  on   the  side 


of  the  car  near  the  bottom ;  by  this  means  lateral  oscillations  are  pre- 
vented entirely;  it  is  claimed  that  the  suppoits  may  be  made  much  fewer 
thaq  in  the  Langen  system,  about  150  ft.  apart,  as  compared  with  80  to 
100  feet,  and  that  Iheiefore  the  amount  of  material  required  is    lessened. 

A'apid  Transit  in  Large  Cities.— \  paper  by  Mr.  Busscbere,  with  par- 
ticular reference  to  the  London  and  New  York  lines,  is  briefly  abstracted 
in  the  "Mem.  Soc.  Ing.  Civ."  for  November;  the  data  seem  to  be 
somewhat  old. 

I'nderground  Kaihuay  in  I'aris. — An  illusiated  description  of  the 
steam  load  at  present  under  construction,  which  "it  is  hoped  may  be 
regaidtd  as  a  forerunner  of  a  metropolitan  lailwav  system"  is  published 
in  Lond.  "Engineering,"  Jan.  25. 

Tramway  Statistics.— Some  statistics  in  the  form  of  curves  from  the 
year  1878  to  1894,  compiled  for  the  House  of  Commons,  are  repiinted  in 
the  Lond.  "Elec,"  Jan.  25,  and  discussed  editoiial'.y ;  they  give  the 
authorized  and  expended  capital,  the  mileage,  the  passengers  carried, 
gross  receipts,  working  expenses  and  net  receipts;  the  mileage  and 
capital  in  municipal  tramways  is  much  less  than  one-half  that  of  lines 
built  by  companies. 

Electric  Traction.— the  third  installment  of  Mr.  Dawson's  article  is 
contained  in  the  Lond.  "Engineering"  Jan.  25;  it  includes  some  inter- 
esting tabulated  information  concerning  electric  lines  in  Europe. 

Electric  Carriage. — The  carriage  of  Mr.  Jeantaud  is  described  and 
illustrated  in  "L'Energie  Elec,"  Jan.  16.  The  accumulator  used  is  the 
"Fulmen;"  the  plates  are  made  of  a  light  lead  frame  filled  with  active 
material  and  suriounded  by  an  envelope  of  perforated  celluloid  ;  the 
cells  are  made  of  wood  lined  with  celluloid.  The  carriage  contains  21 
cells  weighing  29.3  pounds  each,  giving  100  amperes  at  40  volts,  and 
capable  of  discharge  at  200  amperes;  it  will  run  1.5  houis,  corresponding 
to  5  ampere-hours  per  pound  at  a  slow  rate,  3.4  at  a  mean  rate  and  6.8  at 
a  maximum  (there  is  evidently  something  wrong  with  these  figures) 
the  speed  of  the  caitiage  on  a  level  is  12  miles  an  hour,  the  total  weight 
is  2,640  lbs.,  including  two  passengers,  the  accumulators  weighing  924 
lbs.,  the  carriage  a  little  more  than  this,  and  the  motor  242  lbs. 

Power  Required  in  Electric  Traction  Under  Varying  Conditions.  — In  a 
paper  by  Mr.  Lyman  published  in  the  "Sibley  Jour,  of  Eng."  for  Janu- 
aiy  he'gives  the  results  of  tests  made  on  electric  railways,  most  of  them 
being  from  the  laboratory  records  of  the  Sibley  College.  He  gives  the 
results  of  a  test  by  Di.  Bedell,  at  Rochester,  in  1891,  including  some 
power  cuives;  by  Messis.  Wood  and  Palmer,  iu  Buffalo,  1892;  in  a  laige 
Western  city,  1892;  at  Minneapolis  by  Profs.  Sbepardson  and  Burch  (see 
"Trans,  of  Am.  Inst,  of  El.  Eng.,"  vol.  9,  page  578)  and  concludes  with 
a  description  of  the  tests  made  in  Ithaca,  in  November,  1894,  by  Mr. 
Hewitt  and  himself.  The  first  of  these  tests  aie  now  somewhat  old,  but 
the  following  results  of  the  last  one  may  be  of  interest;  the  results  are 
limited  on  account  of  quite  a  number  of  mishaps.  A  baggage  cai 
(whether  with  or  without  motors  is  unfortunaleU-  not  stated,  but  pre- 
sumably it  had  motors)  was  connected  with  a  dynamometer  to  a  passen- 
ger cai,  the  former  weighing  8  4  tons  and  the  latter  8  tons;  the  car  was 
equipped  with  two  25-hp  T.-H.  motors  of  which  an  illustration  is  given  ; 
he  considers  the  results  reliable,  although  those  with  the  dynamometer 
had  to  be  discarded.  Two  round  trips  were  made  with  this  car  and  tiailer 
from  which  the  following  results,  all  of  which  are  averages,  weie  ob- 
tained, the  first  representing  the  fiist  trip  at  about  six  miles  an  hour  and 
the  second  the  second  trip  at  about  ten  miles  an  hour:  Speed  in  miles 
per  hour  5  93  and  10.18.  trolley  current  in  amperes  18.7  and  35,  tiolley 
E.  M.  F.  456  and  456,  effective  motor  counter  E.  M.  F.  188  and  .184. 
applied  hp  11.5  and  21.5.  applied  hp  per  ton  .7  and  1.3,  delivered 
hp  9.4  and  17.85,  delivered  hp  per  ton  .57  and  1.09,  motor  efficiency 
81.5  and  84.0  pel  cent.,  electrical  traction  in  pounds  596  and  657., 
electrical  traction  in  pounds  per  ton  36.3  and  40,  dynamometer  traction 
in  pounds  per  ton  53.6  for  the  first  trip.  During  the  fiist  run  the  motors 
were  in  series  with  full  field  and  no  rheostat,  during  the  second  the  two 
motors  were  in  paiallel  with  full  field  and  no  rheostat;  it  represents 
normal  work  with  light  load;  the  motoi  e.ficiency  is  the  latio  of  the 
effective  counter  E.  M.  F.  of  the  motor  to  the  trolley  E.  M.  F.  and  it 
was  assumed  that  the  load  was  equally  divided  between  the  two  motors; 
the  traction  per  ton  varies  from  36  to  40  pounds  or  from  1.8  to  2  per 
cent,  of  the  weight  of  the  car.  Another  test  was  made  up  a  hill  1,793 
feet  long,  the  average  results  of  which  are  as  follows:  Per  cent,  grade 
8.85,  speed  in  miles  per  hour  5  45,  trolley  cuirent  in  amperes  156, 
trolley  E.  M.  F.  412.,  effective  motor  counter  E.  M.  F.  308.,  applied  hp  87, 
appled  hp  per  ton  5.3,  maximum  applied  hp  per  ton  6.8.  delivered  hp 
64.5,  delivered  hp  perton  3.9,  motor  efficiency  74.7  per  cent.  He  deduct 
the  actual  traction  per  ton  per  1  per  cent,  of  giade  for  each  section  and 
obtains  as  an  average  from  the  developed  electrical  hp  31.8  pounds  and 
from  the  traction  dynamometer  41.8  pounds  per  1  per  cent,  of  grade  per 
ton;  these  results  indicate  that  the  assumption  commonly  made  that  the 
power  is  equal  to  "the  weight  multiplied  by  percent,  of  grade  or  20 
pounds  perton,  is  incorrect;  the  friction  of  motor  gearing  which  in- 
creases rapidly  with  the  traction  is  probably  the  cause;"  the  average 
current  for  each  motoi  was  78  amperes  and  the  maximum  98.  He  adds 
that  the  traction  of  the  regular  trailer  per  ton  is  undoubtedly  very  much 
less  (from  which  it  seems  that  the  trailer  used  had  motors).  In  general 
construction  where  giades  are  moderate  and  where  not  less  than  ten  cars 
aie  on  duty  at  once  probably  2.5  indicated  hp  per  ton  of  car  would  be  a 
coriect  estimate  for  determining  the  engine  power;  for  not  less  than 
twenty  cars  this  would  probably  be  2.2  indicated  hp. 
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Railway  Slalislics  for  the  Uniled  Stales.— T\iQ  "St.  Ry.  Jour."  for 
Pebiuaiy  gives  a  table  containing  Ibe  number  of  cars  and  miles  of 
single  track  in  eacb  State  at  the  end  of  tbe  years  18')3  and  1894;  the  num- 
ber of  cars  include  both  raotoi  and  trail  cars.  The  totals  for  the  year  1894 
are  as  follows :— horse:  2,243  miles,  11.507  cars;  electric:  9,008  miles, 
22,849  cais;  cable:  662  miles,  4,673  cars;  steam:  614  miles,  2.639  cars; 
total :  12,527  miles.  41,668  cars.  For  the  end  of  1893,  horse  :  3,574  miles, 
16,875  cars;  electric:  7.547  miles,  17,128  cars;  cable:  657  miles.  47,089 
cais ;  steam  :  656  miles,  2,023  cars  ;  total :  12,434  miles,  40,815  cais. 

Feeder  Cables.— The  "St.  Ry.  Jour."  for  February  contains  an  arti- 
cle by  Mr.  Easby  on  the  calculation  of  feeder  cables.  He  gives  a  graph- 
ical method  and  shows  how  the  most  economical  sizes  are  to  be  deter- 
mined. 

■  Chicago  Elevated  Railway.— The  "St.  Ry.  Jour."  for  February  con- 
tains a  well  illustrated  article  describing  this,  the  first  permanent  all  ele- 
vated electric  lailway  in  this  country  which  is  now  neaily  completed  ; 
the  total  length  is  18  miles.  Regarding  this  the  "West.  El.,"  Feb.  2, 
quotes  Mr.  Rae,  a  large  stockholder  and  director  of  the  Liveipool  line, 
as  saying  that  it  is  vastly  superior  to  the  Liverpool  road  and  be  believes 
it  to  be  the  most  perfect  electric  elevated  lailway  in  the  woild. 

I\'ew  York  Rapid  Transit. — The  expeits'  report  is  published  in  the 
"Elec.  Eng.,"  Feb.  6,  and  "St.  Ry.  Jour."  for  February.  They  con- 
firm the  estimates  of  Mr.  Parsons  and  suggest  modifications  and  changes 
to  reduce  tbe  cost;  they  recommend  electricity  as  the  motive  power. 

The  "Eng.  News,'  Feb.  7,  sums  up  the  recent  history  of  this  enter- 
prise. 

Germany.— The  "St.  Ry.  Jour."  for  Februaiy  abstracts  a  biief  de- 
scription of  some  German  loads  from  a  recent  work  published  by  the 
General  Electiic  Company  of  Beilin. 

Slaten  Island.— In  the  "Elec.  Eng.,"  Feb.  6,  Mr.  Cochrane  discusses 
tbe  development  of  tbe  electric  railway  on  Staten  Island. 

Jiinghamlon. — A  description  of  some  length  with  a  numbei  of  illus- 
trations is  contained  in  '.he  "St.  Ry.  Jour."  for  February. 

Conduit  in  Washington. — A  cross-section  with  a  brief  description  is 
published  in  the  "Elec.  Eng.,"  Feb.  6. 

Conduit  Construction  in  New  York. — A  cross-section  of  tbe  street 
with  double  tiacks  is  published  in  the  "St.  Ry.  Jour."  for  February. 

Trolley-Steam  Competition  in  New  England.— The  "Elec.  Eng.," 
Feb.  6.  publishes  some  recent  statements  by  Mr.  Hall,  vice-president 
of  the  New  York,  New  Haven  and  Hartford  Railroad. 

Wheels. — The  "St.  Ry.  Jour."  for  February  contains  an  aiticle  by 
Mr.  Partridge  ou  "Wheel  Metal,"  accompanied  by  a  number  of  cuts 
showing  the  peculiar  wear  of  the  wheels;  another  by  Mr.  Uebelacker  on 
street  railway  wheels;  another  by  Mi.  Partridge  on  some  figures  in 
regard  to  car  wheel  mileage ;  there  are  also  several  communications  on 
wheels. 

Motor  Repa-'rs. — A  paper  by  Mr.  Shepard  is  contained  in  the  "St.  Ry. 
Jour."  for  February;  he  discusses  the  Short  single  reduction  motors 
with  which  he  has  had  extended  personal  experience;  he  admits  some 
of  their  shortcomings,  but  points  out  their  advantages  and.  believes  that 
they  compare  favorably  with  some  of  the  more  recent  motors  on  the 
market ;  their  emergency  power  he  states  is  lemarkable. 

Inspection  of  Rails.— kn  aiticle  on  this  subject  by  Mi.  LowenherE  is 
contained  in  the  "Elec.  Eng.,"  Feb.  6. 

Fender.— The  Yost  Fendei  is  described  and  illustrated  in  the  "E'.ec. 
Eng.,"  Feb.  6. 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 
.Amortization. — Part  of  a  recent  papei  by  Mr.  Pruecker  is  reprinted  in 
the  "Elek.  Zeit.,"  Jan.  17.  He  discusses  in  detail  the  subject  of  amorti- 
zation of  an  electric  light  installation  for  a  period  of  40  years,  giving 
curves  and  data  regarding  the  renewals;  he  arrives  at  the  approximate 
figure  of  2.3  per  cent,  of  the  total  capital,  or  in  general  beween  2  and 
3  per  cent,  and  concludes  that  the  usual  4. 5  to  7  and  even  9  pel  cent,  do 
not  represent  the  true  amount. 

Rules  and  Regulations. — A  discussion  of  those  suggested  in  Germany 
fsee  Digest,  Jan.  12)  is  contained  in  the  "Elek.  Zeit.,'  Jan.  24. 

Electricity  in  Mincs.~\  short  article  by  Mi.  Chalon,  but  giving  ap- 
parently nothing  new,  is  contained  in  "L'EIec,"  Jan.  26;  he  claims  that 
up  to  tbe  present  time  there  has  not  been  any  explosion  due  to  fire-damp 
ignited  by  the  electric  spark,  and  he  claims  that  the  temperature  is  not 
sufiBcient ;  it  favois  chemical  combinations,  however,  and  in  this  lespec' 
it  becomes  dangerous. 

Szuitch  Operated  from  a  Distance. — The  Wahlstroem  system  is  desciibed 
and  illustrated  in  the  "Elek.  Anz.,''  Jan.  17;  it  is  intended  to  light  or 
cut  out  incandescent  lamps  by  means  of  push  buttons  placed  at  any 
convenient  point.  The  apparatus  consists  of  a  magnet  having  a  high 
resistance  winding  excited  by  the  push  button  circuit,  the  magnet 
opeiating  a  mercury  switch  ;  when  a  push  tutton  is  pressed  the  magnet 
draws  up  the  armatuie,  which  at  the  same  time  is  turned  through  90  de- 
giees,  and  when  the  push  button  circuit  is  broken  it  drops,  closing  the 
lamp  connection;  when  the  push  button  is  pressed  the  second  time  tbe 
same  action  takes  place,  but  in  descending  the  armature  does  not  drop 
into  the  mercury  cups;  one  circuit  of  all  the  push  buttons  is  connected 
directly  to  the  lighting  ciicuit  and  the  other  through  the  magnet  to  the 
other  pole  of  the  lighting  circuit. 

The  Liesegang  system  for  the  same  purpose  is  illustrated  and  de- 
scribed in  the  "Elek.  Anz.,"  Jan.  20.  Tbeie  are  two  magnets  opposite 
eacb  other  operated  by  a  battery  circuit  and  acting  on    a  common   arma- 


ture mounted  on  a  spring;  when  drawn  to  one  side  and  released  its 
momentum  turns  a  bent  lever  through  90  degrees  which  closes  the  lamp 
circuit  and  switches  the  battery  circuit  on  to  the  other  set  of  magnets; 
when  this  circuit  is  closed  and  again  opened  the  oscillating  armature 
turns  the  lever  hack  to  the  other  position. 

llalifi.x.  —  An  lillustrated  description  of  the  station  in  England  is 
given  in  Lond.  "Lightning,"  Jan.  17. 

.■iccumulators  in  Central  Stations. — A  paper  by  Mr.  Markle  lead  at 
the  recent  meeting  of  th;  Northwestern  Electrical  Association  is  re- 
ptinted  in  full  in  the  "West.  El.,"  Feb.  2,  and  "Elec.  Rev.."  Feb.  6. 
He  consideis  that  accumulators  are  eminently  fit  for  fulfilling  the  three 
prime  luuctions,  namely,  as  storage  reservoirs,  for  equalization  of  energy 
and  for  transforming,  each  of  which  he  discusses ;  a  space  of  10  yaids  square 
will  suffice  for  storing  1.000  kw  houis;  such  accumulators  cost  less  than 
those  used  for  steam, air  or  water,  the  depreciation  is  less,  the  life  longci 
and  the  pressuie  remains  constant;  Ihey  form  the  best  equalizer,  there- 
fore enabling  lamps  of  2.5  watts  per  candle  to  be  used,  and  this  repre- 
sents  an  economy  of   current  of   about  20  per   cent.  ;  Geiman    statistics 

how  that  by  far  tbe  greatest  fuel  economy  and  net  earnings  is  shown  by 
accumulator  stations;  one  firm  alone  has  installed  100  central  stations 
and  3,000  isolated  plants.  He  states  that  the  loss  and  voltage  should  not 
be  estimated  singly,  but  should  be  "computed  on  the  total  electrical 
energy  generated  by  the  station,  and  the  total  values  thus  fairlj-  ariived 
at.  Average  practice  shows  that  where  batteries  are  working  at  an 
efficiency  of  75  per  cent,  the  ratio  of  battery  loss  to  total  net  output  is 
from  10  to  14  per  cent,  and  at  85  pel  cent,  battery  efficiency,  6  to  9  per 
cent."  The  depreciation  and  repairs  he  states  are  about  the  same  as  on 
a  steam  plant;  he  cites  the  railway  plant  in  Zurich  (described  in  the 
Digest,  July  28) ;  he  states  that  it  is  erroneously  believed  that  an  accumu- 
lator plant  is  expensive,  and  gives  an  estimate  for  a  5O0-hp  plant  which 
by  the  direct  system  costs  $47,000  and  by  the  storage  system  $46,000,  in 
the  latter  the  steam  and  electric  plant  having  half  the  hp,  the  price  of 
the  accumulators  being  $22,500. 

Municipal  Plants. —A.  brief  desciiption  of  the  question  why  they  suc- 
ceed and  why  they  fail  is  discussed  briefly  by  Mi.  Winchester  in  the 
"Elec.  Eng.,"  Feb.  6.  He  is  connected  with  the  South  Norwalk  muni- 
cipal, station;  be  advocates  municipal  owneiship  onlj*  under  the  most 
favorable  conditions,  which  are  seldom  met  with ;  their  increase  he 
thinks  is  largely  due  to  schemers  who  erect  a.  cheaply  constructed  plant 
which  is  unsatisfactory  and  it  is  then  as  a  last  resort  that  the  people 
consider  a  municipal  plant;  the  great  enemies  to  the  latter  are  politics 
and  partisanship,  and  success  can  never  be  expected  until  such  plants 
are  constructed  on  strictly  business  principles;  when  such  a  time  arrives 
there  is  no  reason  why  cities  cannot  operate  such  plants  with  more 
economy,  as  the  profits  would  go  back  to  the  taxpayers. 

Mexico. — A  brief  description  of  a  central  station  at  Aguas  Calientes  is 
given  by  Mr.  Guy  in  the  "Elec.  Eng.,"  Feb.  6. 

WIRES,  WIRING  AND  CONDUITS. 

Explosions  Due  to  Underground  Mains. — Lond.  "Elec.  Eng.."  Jan.  25, 
publishes  a  reply  from  the  managers  of  21  stations  in  England  to  a 
numbei  of  questions  regarding  this  subject;  the  answers,  which  are  very 
brief,  appear  to  contain  nothing  new  but  may  be  of  some  interest  as 
showing  the  systems  of  mains  and  conduits  u.sed  and  their  freedom  from 
trouble;  one  writer  believes  that  freedom  from  trouble  is  due  to  the  use 
of  concentric  cables  in  connection  with  sealed  fuse  boxes;  another  sug- 
gests preventing  explosions  by  charging  the  gas  company  with  the  ex- 
penses and  damages. 

Leads  and  A'et~u'ori-s  of  Condu0ors. — A  paper  by  Mr.  Teichmuellel  is 
reprinted  in  full  in  the  "Elek.  Zeit.,"  Jan.  3;  it  is  in  part  somewhat 
elementary  in  character.  In  reviewing  the  history  he  credits  Ronalds 
with  having  laid  the  fiist  underground  lines  in  the  year  1816;  he  de- 
scribes at  some  length  the  "Geiman"  system  of  calculating  the  cross- 
sections  in  a  network  of  conductors,  claiming  that  it  is  after  all  the  only 
propel  way  of  attacking  the  problem  ;  after  making  a  number  of  such 
calculations  one  is  then  better  able  to  make  proper  estimations;  there 
are  four  methods,  each  of  which  he  discusses. 

La-a's  Concerning  Electric  Lines. — The  French  laws  concerning  lines 
other  than  those  foi  telegraphic  and  telephonic  purposes  are  published 
in  "L'Eclairage  Elec,"  Jan.  12. 

Interior  Conduits  and  Interior  Wiring.— \  paper  by  Mr.  Burton  read 
at  the  recent  meeting  of  the  Northwestern  Electrical  Association  is 
reprinted  in  the  "West.  El.,"  Feb.  2;  he  enumeiates  the  advantages  of 
this  system  ;  its  cost  is  about  20  per  cent,  greater  than  that  of  the  oidi- 
nary  system. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

U'/iat  Is  Electricity.— 'Prof.  Fleming's  views  as  stated  in  a  recent  Royal 
Institution  lecture  are  given  in  "Ind.  and  Iron,"  Jan.  18.  Science  is  be- 
ginning to  recognize  that  electricity  is  probably  a  wave  disturbance  of 
the  ether,  analogous  of  that  called  light;  with  light  the  waves  vibrate  at 
the  rate  of  45  millions  per  second  with  an  amplitude  of  oscillation  ot 
37,000th  of  an  inch ;  electricity  is  a  wave  motion  with  waves  yards  in 
length  and  also  of  great  rapidity. 

Electricity. — A  long  paper  by  Mr.  Feldmann  on  the  latest  views  on  the 
nature  of  electricity  is  reprinted  in  the  "Elec.  Echo"  for  January;  it 
appears  to  consist  of  a  summaiy  of  tbe  present  views  on  the  subject. 
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EUtlromagnetii:  Thiory. — In  a  coiiiiiiunicatioii  to  the  Lond.  "Klec," 
Jan.  25,  by  Prof.  Perry,  lie  explains  some  points  in  Mr.  Heaviside'a  arti- 
cle with  the  intention  of  making  it  clearer  to  the  lieKiimer. 

I\U\lromiigiuti<:  Oscillations. — Some  recent  researches  by  Prof.  Mincbin 
are  discussed  briefly  in  the  Lend.  "Klec.  Rev.,"  Jan.  25. 

Propitgiilion  of  I'.Uclric  an,/  Mogiutic  /^crlui /'iilions, — The  seiial  by 
Mi.  Blondin  (see  Digest,  Oct.  6  and  27,)  is  continued  in  "I.'Kclaiiage 
ICIec,"  Jan.   12;  he  discusses  the  measurement  of  the  velocitj'. 

TlurmocUttric  Prop^riit-s  of  J'lolirtoiJ  aiiJ  MaMgaiiin. — A  paper  by 
Mr.  Peirce  fiom  the  "Am.  Joui.  of  Sc,"  Vol.  48,  Oct.,  18')4,  is  leprinted 
in  the  I.ond.  "l!lec.  Rev.,"  Jan.  25;  he  gives  the  results  of  a  series  of 
measurements. 

/V/«///<>/vii <■«...— The  Loud.  "Elec,"  Jan.  25,  states  that  Prof.  Dcwar 
recently  corroborated  the  theory  of  Prof.  Stokes,  in  which  he  regarded 
phosphorescent  bodies  as  optical  tiansformers  that  is,  as  an  appa- 
ratus for  converting  the  short  nun-luminous  rays  into  light;  Prof.  Dtwar 
found  that  at  —200  degrees  C.  numeious  substances,  including  photo- 
graphic plates,  phosphoresced. 

KI.KCTRO-CHKMISTRY  AND  BATTURIES. 

EU\tiitily  IHrcit  from  ('()<;/.— The  I.ond.  "Elec.  Kev.,"  Jan.  25,  com- 
ments on  the  recent  papers  on  this  subject,  all  of  which  have  been 
noticed  in  the  Digest.  Regarding  Mr.  Reed's  criticism  (see  The  ni.i;c- 
rKiCAL  World,  Dec.  22,  p.  6,'<7)  in  which  he  claims  that  the  K.  M.  V. 
is  derived  from  the  copper,  it  is  claimed  that  this  was  foreseen  by  Dr. 
Borcher,  and  that  in  a  special  experiment  he  found  that  when  carbonic 
oxide  was  dissolved  in  the  electrolyte  in  contact  with  the  copper,  then 
instead  of  the  copper  being  dissolved  there  was  a  slight  deposition  of 
copper  on  the  copper  electrode  and,  therefore,  the  chemical  energy  can- 
not be  derived  from  the  consumption  of  the  copper.  The  practical  utility 
of  Dr.  Borcher's  invention  has  yet  to  be  proved;  it  has  been  seriously 
damaged  by  hostile  critics.  "It  is  not  to  be  expected  that  a  discovtry 
which  has  been  received  with  enthusiasm  in  Germany  by  such  authori- 
ties as  Prof.  Ostwald  should  tuin  out  to  be  merely  a  male's  nest." 

Cms  /i,iltcrics. —the:  Lond.  "Klec.  Rev,,"  Jan.  25,  abstracts  briefly  the 
recent  paper  of  Mr.  Smale.  giving  but  very  little  more  than  was  con- 
tained in  the  Digest,  Feb.  2.  The  original  appeared  in  the  "Zeit.  f. 
Phys.  Chem.,"  Vol.  14,  page  577.  The  following  are  also  recommended: 
"The  Potential  of  Hydrogen  and  some  Metals,"  by  Mr.  Neumann, "Zeit. 
f.  Phys.  Chem.,"  Vol.  14,  page  193,  and  the  "Voltaic  Chain,"  by  Mr. 
Goodwin  in  the  same,  Vol.  13,  page  577. 

Proitss  for  Reducing  Aluminiutn. — The  process  of  Mi.  Gooch  (New 
Haven,  Conn.)  is  described  and  illustrated  in  "Ind.  and  Iron,"  Jan.  18; 
it  consists  in  geneial  of  passing  a  current  through  a  fused  bath  contain- 
ing a  halogen  compound  of  aluminium  and  supplying  to  the  bath  a  vapor 
of  water;  the  best  compounds  are  chloride  and  fluoride  of  aluminium. 

Fulmen  AcciimuUttor.—^c^  description  under  Electric  Cariiage. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Testing  Priinmy  Batteries.  —  In  an  illustrated  paper  of  consideiable 
length  by  Mr.  Stiecker  published  in  the  "Elek.  Zeit.,"  Jan.  3,  he 
points  out  that  it  is  not  rational  to  test  an  open  circuit  battery  by  dis- 
charging it  at  a  continuous  current  nor  by  short  circuiting  it;  to  test  a 
cell  by  connecting  it  with  a  bell  is  rational  only  when  it  is  to  be  used 
for  such  continued  service;  to  test  cells  by  discharging  them  through  a 
small  external  resistance  and  measuring  the  current  and  the  voltage,  is 
subject  to  errors  and  is  not  rational ;  a  general  method  of  testing  cannot 
be  given. as  it  should  be  modified  according  to  the  use  for  which  the  cell 
is  intended.  He  then  describes  at  considerable  length  a  method  which 
he  recommends;  for  closed  circuit  work  all  that  is  necessary  is  to  dis- 
charge it  continuously  at  the  required  rate ;  for  open  circuit  work  he  de- 
scribes and  illustrates  an  appaiatus  which  he  has  used  for  some  time  in 
which  the  circuit  of  the  cell  is  closed  through  a  given  lesistance  period- 
ically by  a  clock;  foi  a  telepone  cell,  for  instance,  it  is  clo.sed  every  15 
minutes  for  3  minutes  though  a  lesistance  of  5  ohms;  the  hands  of  a 
clock  were  removed  and  discs  with  pins  substituted;  as  often  as  is  de- 
sired the  E.  M.  P.,  the  internal  resistance,  and  the  current  are  measured  ; 
for  measuring  the  voltage  the  galvanometer  should  have  a  resistance  of 
at  least  20  ohms  pel  volt;  for  measuiing  the  internal  resistance  he  de- 
scribes and  illustrates  the  modified  Wheatstone  bridge  method,  in  which 
an  alternating  current  from  an  induction  coil  is  used  as  the  source  of 
energy,  a  telephone  replaces  the  galvanometer,  the  battery  forms  one 
arm  of  the  biidge  and  the  two  other  arms  are  formed  by  a  slide  wire  re- 
sistance. By  this  method  of  testing  a  good  cell  will  last  from  a  few 
months  to  a  half  a  yeai ;  with  the  apparatus  desciibed  he  tested  40  cells 
at  a  time;  curves  are  given  showing  the  results  of  some  of  the  measure- 
ments. 

Testing  and  Inspection  of  Electric  Light  Cables. — The  article  in  the 
Lond.  "Elec.  Rev."  is  concluded  in  the  issue  of  Jan.  25;  for  the  first 
part  see  Digest, Feb.  2.  It  is  claimed  that  a  maRer's  guarantee  of  100  per 
cent,  conductivity  is  worthless. as  neither  the  weight  nor  the  diameter  of 
the  copper  wire  in  the  finished  cable  can  be  deteimined;  the  specifica- 
tions should  call  for  a  resistance  equivalent  to  one  of  100  per  cent.  He 
recommends  a  convenient  instrument  made  by  Elliot  for  measuring  con- 
ductivity;  he  calls  attention  to  the  great  importance  of  the  electrostatic 
capacity  when  the  cables  are  to  be  used  for  alternating  current :  care 
should  be  taken  not  to  use  only  one  or  two  cells  in  determining  the 
capacity  as  the  earth  plate  may  have  an  K.  M.  F.  of  its  own. 

High  Tension  Cdi'le  Tests. — In  a  communication  to  the  Lond.  "Elec. 
Eng.,"  Jan.  25,  the   importance  of  the  use  pf  high  voltage   continuous 


current  dynamos  for  testing  continuous  cuiient  cables  is  pointed  out,  and 
it  is  stated  that  dynamos  up  to  5,000  and  even  10,000  volts  have  been 
constructed. 

.'Pleasuring  Resistances. — The  formulas  and  a  diagram  showing  the  con- 
nections of  the  system  devised  by  Dr.  Pasqualini,  described  in  the 
Digest,  Jan.  12,  is  published  in  ihe  "Kev.  Gen.  des.  Sciences," 
Jan.   15. 

In  a  short  Academy  paper  by  Mr.  Colaon  he  calls  attention  to  impor- 
tant errors  in  measuring  resistances  by  the  biidge  method  with  an  alter- 
nating current  and  a  telephone,  and  points  out  the  precautions  which 
must  be  taken. 

/\esistiin,e  Wire. — A  table  of  the  electric  qualities  of  some  resistance 
wires  made  by  a  German  firm  is  published  in  the  Lond.  "Elec.  Eng. ," 
Jan.  25;  the  patent  wiie  called  la.  la.  hard  has  a  specific  resistance  of 
50.2  microhms  per  cb  cm  and  a  temperatuie  constant  of  —0.000011  per 
degree  C.  ;•  for  a  new  quality  called  "superior"  these  6gures  arc  86 
and    :   0.00072. 

Conductivity  of  Organic  Su/>stances.—7be  Lond.  "Elec.  Rev.,"  Jan.  25, 
gives  the  results  of  recent  investigations  by  Mr.  Bailoli.  (See  also 
Digest,  Dec.  1.) 

TELEGRAPHY.  TELEPHONY  AND  SIGNALS. 

Review  of  the  Past  )Va/-.— The  "Jour.  Teleg.,"  Jan.  25,  contains  an 
interesting  review  of  telegiaphy  and  telephony  during  the  past  year. 
After  reviewing  the  history  for  the  past  25  years  as  recorded  in  that 
journal,  a  number  of  interesting  statistics  for  the  past  year  are  given. 
The  total  numbei  of  cables  laid  in  1894  amounts  to  6,832  miles;  a  table 
giving  the  mileage  of  the  telegraph  and  telephone  cables  of  the  world 
is  given  ;  among  the  totals  are  the  following  :  1,240,000  miles  of  tele- 
graph lines  amounting  to  3.000,253  miles  of  wire  ;  for  telephony  these 
figures  are  151,000  miles  of  lines,  amounting  to  846,000  miles  of  wire. 
Another  table  gives  the  numbei  of  messages,  showing  an  increase  of 
3.05  per  cent,  over  the  messages  sent  in  the  countries  themselves  and  an 
increase  of  10.91  per  cent,  in  the  number  of  international  messages;  the 
increase  in  incomes  was  6.04  per  cent.  Another  table,  though  not  com- 
plete, gives  data  regarding  the  telephone  messages  during  the  last  year, 
the  average  of  which  is  6.4  messages  per  subscriber  per  day,  the  figuie 
for  United  States  being  7.3,  which  is  exceeded  only  by  Austria,  in  which 
it  is  12.4. 

Telegraphic  Statistics  for  iScjj.—the:  "Elek.  Zeit.."  Jan.  17,  reprints 
a  large  table  from  the  "Jout.  Teleg.,"  which  is  incomplete,  and  adds 
some  further  data. 

Paying  Jor  7  elephone  ■'Service.— The  "Elek.  Zeit."  Jan.  24,  contains  a 
long  illustrated  paper  by  Mr.  v.  Barth  describing  his  system,  devised 
to  solve  the  problem  of  charging  for  the  number  and  lengths  of  the  con- 
versations; in  an  editorial  the  system  is  discussed  favorably  with  the 
addition  of  some  criticisms;  it  is  used  in  •  the  city  of  Stockerau  near 
Vienna,  where  it  was  started  in  December. 

Origin  and  Jhvelopment  oj  the  Telephone  Sioitchioard. — An  Institu- 
tion paper  by  Mr.  Kingsbury,  of  some  length,  is  reprinted  in  full  in  the 
Lond.  "Elec.  Eng.."  Jan.  2.5. 

Muirliead  vs.  Commercial  Cable  Co. — The  Lond.  "Elec.  Rev.,"  Jan. 
25,  contains  a  communication  by  Mr.  Dearlove,  upholding  the  recent 
views  expressed  in  "Engineeiing. "  (See  Digest,  Jan.  19.) 

Phonopore. — A  well  illustrated  description  by  Mr.  Spagnoletti  is  pub- 
lished in  Lond.  "Lightning,"  Jan.  24. 

Synchronizing  Apparatus. — The  Blut  system  for  synchronizing  printing 
telegraph  apparatus  with  clockwork  motors  is  illustrated  and  desciibed 
in  the  "Elek.  Anz.,"  Jan.  13. 

Clocks.— The  system  of  Mr.  Kesel  for  operating  clocks  by  means  of 
alternating  currents  is  described  and  illustrated  in  the  "Elec.  Echo," 
Jan.  12. 

Dynamos  for  Fire  Alarm  Telegraphy.— The  "Eng.  Mag.  "for  Feb- 
ruaiy  abstiacts  from  "Fire  and  Water."  Nov.  17.  an  aiticle  by  Mr. 
Flanders;  he  uses  a  motor-generator  diiven  fiom  central  station  mains; 
the  average  current  for  each  citcuit  is  0.04  ampere  at  .50  volts;  it  le- 
"places  350  gravity  cells  and  will  sufEce  for  double  the  plant ;  he  consid- 
ers it  greatly  superior  in  every  respect  to  any  form  of  battery;  it  has 
been  definitely  adopted  in  a  station  which  he  is  equipping. 

Microphone. — An  article  of  a  popular  nature  by  Mr.  Perry  is  pub- 
lished in  "El'ty,"  Feb.  6. 

MISCELLANEOUS. 

Mr.  Crompton's  Presidential  .IdJress  to  the  Jnst.  EUc.  Eng, — 
The  Lond.  "Elec.  Eng."  reprints  the  whole  address  and  the  "Elec. 
Rev."  and  "Elec."  give  the  first  part;  the  latter  journal  also  dis- 
cusses it  in  the  leading  editorial.  He  deals  with  electrical  engineering 
chiefly  from  the  mechanical  engineers  point  of  view,  believing  as  he 
does  that  its  great  development  dates  from  the  time  when  the  mechanical 
engineer  first  undeitook  the  design  and  construction  of  dynamo-electric 
machinery;  he  forms  a  mental  picture  by  considering  electricity  as  "an 
infinitely  flexible  connecting  rod  by  which  we  tiansmit  energy  and  re- 
produce it  at  a  distance  in  any  desired  form."  He  discusses  the  chief 
niateiials  used,  iron,  copper  and  insulating  materials;  the  improvements 
in  the  first  two  have  been  very  marked  and  have  probably  reached  a 
finality,  but  little  advance  has  been  made  in  insulating  materials,  which 
latter  subject  he  discusses.  The  conditions  under  which  electrical  engi- 
neers work  their  engines  and  boilers  differ  so  widely  from  those  for 
driving  factories  that  the  experience  of  mechanical  engineers  is  of  little 
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or  no  value,  in  fact  is  misleading  in  many  lespecls;  it  was  the 
exigencies  of  electrical  engineciing  that  led  the  late  Mr.  Willans  to 
carry  out  his  extensive  series  of  experiments.  In  speaking  of  the  load 
factor  be  calls  attention  to  the  differences  between  the  summer  and  Ibe 
winter  diagrams;  this  will  always  exist  if  the  energy  is  used  only  for 
lighting,  the  remedy  being  to  encourage  its  use  for  motive  power, 
beating  and  rooking  and  be  believes  the  public  ought  to  be  educated  to 
the  advantages  of  using  electricity  for  heating;  electrical  cooking  is 
ceitain  to  obtain  popularity  in  hot  climates  or  in  summer.  Regarding 
the  use  for  motive  power  he  calls  attention  to  the  large  motor  load  in 
American  stations  while  that  in  England  is  insignificant;  he  discusses 
the  use  of  motors  and  shows  that  in  many  small  workshops  it  would  be 
an  advantage  to  use  such  motors.  He  believes  that  electiical  tneipy 
could  be  applied  in  considerable  quantities  in  residential  districts  lor 
the  production  of  artificial  cold  by  means  of  motors  driving  air  compress- 
ors and  then  expanding  the  cooled  compressed  air;  be  believes  that  the 
advantages  of  such  cold  storage  are  so  obvious  that  it  is  unnecessary  to 
further  insist  upon  them.  He  discusses  briefly  the  advantages  of  elec- 
trical transmission  to  machine  tools,  quoting  Piof.  Kennedy's  recent 
figures  in  favor  of  belt  transmission,  but  pointing  out  that  the  great 
advantage  of  the  electrical  system  is  when  the  machine  tools  are  stand- 
ing idle  during  a  comparatively  large  time  aud  he  adds  that  these  cases 
ate  far  more  numerous  than  Prof.  Kennedy's  figures  lead  one  to  sup- 
pose; he  corrects  these  figures  accordingly  and  obtains  others  very  much 
more  favorable  for  electrical  transmission ;  of  all  methods  of  transmis- 
sion that  exist  none  involve  so  little  waste  of  power  during  the  periods 
of  idleness  as  electrical  transmission.  He  discusses  the  subject  of 
variable  gearing,  calling  it  "speed  torque  ratio  gear"  and  he  thinks  the 
first  real  step  which  piomises  to  levolutionize  oui  ideas  on  Ibis  matter 
has  been  the  solution  of  the  problem  in  the  electrical  pait  of  the  plant ; 
as  an  illustration  of  one  solution  he  describes  the  well  known  system  of 
H.  Ward  Leonard,  which  he  discusses  very  favorably;  he  believes  that 
there  are  many  similar  methods  by  which  this  can  be  worked  out  elec- 
trically with  great  simplicity ;  he  desciibes  how  it  may  be  applied  to 
long  distance  transmission  with  high  tension  alternating  currents  trans- 
foimed  down  to  say  500  volts  and  then  used  to  woik  an  alternating 
current  synchronizing  motor  driving  the  generator  which  in  turn  diives 
the  main  motor.  Regarding  the  electrical  instruments  be  protests  against 
the  very  impossible  degree  of  accuracy  which  is  often  claimed  and 
points  out  the  advantages  of  an  easy  method  of  checking  instiumects, 
which  he  does  by  a  balance  method,  namely,  by  means  of  the  potentio- 
meter and  the  standard  cell;  in  this  instrument  there  are  no  moving 
parts  and  the  only  calibrated  portion,  the  slide  wire,  can  be  subjected 
to  extremely  rough  treatment  without  altering  the  accuracy  of  it  (but 
will  the  standard  cell  stand  rough  treament?) ;  he  speaks  veiy  highly  of 
the  recent  progress  in  the  platinum  thermometer,  which  he  says  becomes 
a  very  valuable  instrument 'in  connection  with  the  potentiometer ;  be 
believes  that  this  method  of  measuring  temperature  is  not  generally 
known  and  appieciated.  He  approves  of  the  zero  methods  and  states 
that  there  are  two.  one  in  which  there  is  a  simultaneous  balancing  of  two 
forces  and  in  the  other  a  balance  of  each  of  two  in  turn  against  a  third, 
the  latter  being  the  one  which  he  prefers,  as  it  avoids  great  possibilities 
of  error;  for  accurate  measuiements  of  large  currents,  he  uses  sheets  of 
manganin.  Regarding  electrical  storage  he  says  that  the  progress  in  its 
development  has  been  quite  as  marked  and  quite  as  satisfactory  as  that 
of  the  dynamo  or  the  altematoi ;  he  alludes  to  the  improvement  in  detail 
and  in  manufacture  rathei  than  in  alleged  new  inventions;  he  believes 
that  there  exists  a  great  and  unwarranted  prejudice  against  the  storage 
battery;  it  demands  as  high  qualities  for  its  patient  investigation  as 
does  any  other  branch  of  electrical  engineering;  those  who  cannot  see 
the  importance  of  improving  electrical  storage  show  that  they  have  a 
very  incomplete  grasp  of  the  requirements;  the  diffeience  between  the 
charging  and  the  dischai^ing  E.  M.  Fs.  is  satisfactorily  made  up  by  the 
various  booster  systems;  many  of  the  troubles  were  due  to  a  want  of 
knowledge  of  the  necessity  of  the  extieme  purity  in  the  materials  used, 
impurities  being  the  cause  of  self-discharge  of  the  negative  plates  and 
account  for  most  of  the  early  breakdowns  which  seemed  so  mysterious; 
copper  and  arsenic  have  a  very  prejudicial  effect.  He  spoke  at  some 
length  against  placing  too  much  confidence  in  very  young  engineers 
whose  engineering  life  and  experience  has  been  very  short;  he  believes 
that  soon  a  reaction  will  set  in  which  will  greatly  damage   the    inteiests 
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of  our  profession,  due  to  this  cause.  In  conclusion  he  refers  to  some 
Institution  matters  and  shows  a  very  interesting  load  curve  of  the  com- 
bined output  of  all  of  the  London  central  stations,  which  is  shown  in 
the  adjoined  figure;  it  was  taken  simultaneously  for  this  purpose  on.the 


20th  December,  ending  at  6  a.  m.,  and  be  believes  that  it  is  one  of  the 
largest  that  has  ever  been  drawn  ;  the  maximum  load  was  at  5.30  p.  m. 
and  was  equal  to  11,600  kw,  the  niinimuiu  load  was  at  4  a.  m.  equal  to 
800  kw,  the  load  factor  is  33  per  cent. 

Mr.  Crompton's  address  is  discussed  editorially  in  the  Lond.  "Elec. 
Rev.,"  Jan.  2.S  which  expiesses  agreement  regarding  the  dangers  arising 
fiom  the  growing  number  of  young  and  inexperienced  engineers;  belief 
is  expres.sed  that  the  only  means  of  overcoming  the  load  factor  difficulty 
is  by  the  use  of  adequate  storage;  heating,  cooking,  motors,  etc.,  will 
not  improve  it  as  they  overlap  with  the  lighting  load  in  winter. 

CoUic  LarbiJe. — A  recent  lecture  by  Prof.  Lewes,  on .  illuminating 
bydocarbons,  is  reprinted  in  full  in  I.ond.  "Ind.  and  Iron."  Jan.  25.  and 
abstracted  briefly  in  the  Lond.  "Elec.  Eng.."  Jan.  25;  it  is  devoted 
almost  entirely  to  the  gas  acetylene  C-;  H.  and  more  particularly  to  its 
production  from  calcic  carbide  Ca  Hj  produced  in  the  electrical  furnace 
(see  Digest.  Jan.  12  and  26);  it  contains  much  interesting  information. 
He  -States  that  it  is  hardly  possible  to  foresee  the  results  which  will  be 
ultimately  pioduced  by  a  cheap  and  easy  method  of  preparing  this  most 
useful  gas;  he  gives  its  properties  and  shows  how  it  may  readily  be 
converted  into  benzol,  aniline  and  other  useful  products;  he  considers 
that  the  field  opened  up  by  the  commercial  production  of  calcic  carbide 
is  wonderfully  aud  intensely  interesting.  Calcic  carbide  contains  40 
parts  by  weight  of  calcium  and  24  of  carbon  and  on  the  addition  of  water 
the  oxygen  combines  with  the  carbon  to  form  slaked  lime  while  the 
hydrogen  unites  with  the  carbon  to  form  acetylene;  calcic  caibide  is  a 
daik  gray  substance  having  a  specific  gravity  of  2.262  and  when  pure  a 
pound  will  yield  5.3  cb.  ft.  of  acetylene  ;  its  surface  is  slightly  acted  upon 
by  atmospheric  moistuie  unless  it  is  protected,  and  in  practice  it  there- 
fore does  not  yield  more  than  5  cb.  ft.,  but  in  lumps  it  does  not  degener- 
ate very  fast:  for  commeicial  purposes  it  is  cast  into  rods  12  inches  long 
and  1.25  in  diameter  weighing  1  pound  and  giving  5  cb.  ft.  of  gas  98  pel 
cent,  pure;  the  gas  has  such  a  penetrating  odor,  resembling  that  of  gar- 
lic, thai  it  would  be  practically  impossible  to  go  into  a  loom  which  con- 
tained any  dangerous  quantity  of  the  gas ;  when  liquefied  and  then 
sprayed  into  the  air  it  freezes  into  a  snow-like  solid  which  burns;  he 
has  a  grave  mistrust  of  the  methods  used  in  this  country  in  which  the 
gas  is  mixed  with  an  equal  volume  of  air  befoie  being  burned,  as  the 
dangei  of  making  an  explosive  mixture  must  be  very  great  and  fuitber- 
more  the  diluting  action  of  the  nitiogen  reduces  the  illuminating  value 
from  240  to  130  candles:  it  may  easily  be  stored  by  liquefying  and  it  is 
then  of  great  value  foi  portable  lamps,  floating  buoys,  illuminating 
country  houses,  etc.  ;  the  gas  when  burned  in  a  suitable  jet  at  the  rate  of 
half  a  cubic  foot  per  hour  will  give  a  light  of  over  20  candles  for  about 
10  hours  from  one  stiCK  weighing  1  pound;  it  is  well  adapted  for  rail- 
way lighting;  London  gas  has  an  illuminating  power  of  16  candles  (pre- 
sumably per  5  cb.  ft.  per  hour)  whilst  acetylene  gives  240  candles,  or  for 
the  same  light-giving  value  it  will  be  equivalent  to  London  gas  at  less 
than  12c-  per  1,000  cb.  ft;  100  cb-  ft.  of  London  gas  yields  50  cb.  ft.  of 
carbon  dioxide  and  140  of  watei  vapor,  whilst  the  same  quantity  of 
acetylene  gas  yields  200  ft.  of  the  formei  and  100  ft.  of  the  latter,  but  for 
equal  illumination  the  amount  of  the  carbon  dioxide  and  water  pro- 
duced is  enormously  sm.aller;  he  gives  a  table  for  48  candles  showing: 
that  the  amount  of  acetylene  consumed  is  1.  (presumably  1  cb.  ft.  per 
hour),  the  amount  of  carbon  dioxide  pioduced  is  2.  coiresponding  to 
the  amount  exhaled  by  3.6  adults;  by  way  of  comparison  number  5  flat 
flames  with  ordinary  gas  consume  22. 9  cb.  ft.  generate  12.1  of  caibon 
dioxide,  corresponding  to  20.1  adults;  a  paraffin  lamp  corresponds  to 
22.5  adults,  while  48  speim  candles  would  correspond  to  32.7  adults.  The 
flame  is  a  distinc*ly  cool  flame,  the  temperature  being  about  1,000  de- 
grees C.  while  that  of  the  ordinaiy  gas  flame  is  1,360  degrees  C,  or  foi 
the  same  illumination  the  heat  effect  would  not  be  much  greater  thbu 
that  of  the  ordinary  electric  incandescent  lamp.  It  is  stated  by  another 
writer  to  have  great  diffusive  power  combined  with  high  illuminating 
power.  (If  this  gas  should  turn  out  to  be  a  serious  rival  to  the  electric 
light,  might  it  not  be  profitable  to  utilize  the  machinery  at  central  sta- 
tions during  the  day  time  for  the  production  of  calcic  carbide,  thus  ob- 
taining a  very  piofitable  and  adjustable  day  load?) 

The  Lond  "Elec,"  jan.  25,  reprints  the  paper  abstracted  in  the 
Digest,  Tan.  26,  and  comments  on  it  unfavorably.  It  states  that  the 
attempt  to  calculate  the  cost  of  the  process  is  not  a  satisfactory  one,  as 
no  chaige  is  made  foi  capital  depreciation,  etc. ;  it  merely  pioves  ibii 
2,000  pounds  of  acetylene  cannot  be  generated  by  this  process  for  J37: 
Prof.  Lewes  stated  that  a  5-ft.  burner  consuming  pure  acetylene  can  de- 
velop 240  cp;  It  is  claimed  that  this  is  balanced  by  the  highly  explosive 
and  poisonous  nature  of  this  gas,  also  by  the  fact  that  it  would  never  do 
to  distribute  it  commeicially  in  the  pure  state  ;  it  considers  the  develop 
ment  as  being  little  past  the  laboratory  stage. 

Priie  of  Ozom. — In  a  paper  by  Dr.  Froelicb  in  the  Lond.  "Elec.  Rev.,  ' 
Jan.  18,  he  gives  the  quantities  of  ozone  requited  for  various  purposes. 
Twenty  grams  are  produced  by  1  bp-hour  costing  in  Beilin  about  4c.  ; 
this  will  bleach  110  pounds  of  linen  as  well  as  grass  bleaching  during  3 
days;  it  will  bleach  and  refine  88  pounds  of  potato  starch,  in  the  pres- 
ence of  some  chlorine,  to  such  a  degree  that  the  color  becomes  a  beauti- 
ful white  and  all  the  bad  odor  and  taste  aie  removed  ;  if  this  is  roasted 
and  ozonization  continued,  a  product  resembling  gum  arabic  is  ob- 
tained ;  23  grains  of  ozone  being  sufficient  for  66  pounds  of  this  product ; 
the  same  quantity  will  ozonize  a  room  containing  8,000  cm  in  such  a  way 
that  healthy  persons  can  just  endure  it;  the  quantity  has  the  same  oxi- 
dizing effects  as  l.l  pound  of  the  ordinary  solution  of  peroxide  of  by- 
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(Irogen  and  it  can  be  made  at  half  the  cost.  The  ozone  is  measured  by 
the  absorption  in  a  solution  of  iodide  of  potassium  and  measuiiiig  the 
precipitated  iodine. 

Grtiphite  in  Iron. — In  an  Academy  note  by  Mr.  Moisau  published  in 
"L'Elec, "  Jan.  26,  lie  gives  certain  conclusions  regarding  the  foiuiatioc 
of  graphite  in  iion  at  various  temperatures  and  pressures. 

K^lucational. — The  Lond.  "Elec,"  Jan.  18,  contains  a  communication 
of  some  length  by  Prof.  Perry  on  the  subject  of  "labor  saving  appa 
ratus"  (see  Digest,  Feb.  2).  The  article  does  not  admit  of  being 
abstracted;  it  is  in  defence  of  Prof.  .\yiton's  method,  which  he  says  has 
become  very  general  all  over  the  world;  he  calls  attention  to  the  fact 
that  thf  students  have  a  very  extensive  course  of  laboratory  instiuclion  in 
which  corieetions  of  all  sorts  of  errors  and  the  calibration  of  instruments 
occur  over  and  over  again;  "his  ciitics  seem  to  think  that  in  lueasuring 
the  mechanical  equivalent  of  heat  his  students  should  not  go  straight 
at  the  aciual  problem  but  should  lake  up  every  problem  that  any  in- 
vestigator found  in  his  way.  Is  it  a  lack  or  a  superabundance  of 
humor?"  "Too  many  teachers  believe  that  as  the  great  chemists  of  a 
hundred  yeais  ago  had  only  tumblers  and  water-buckets  for  apparatus, 
it  is  making  the  road  to  the  chemists'  heaven  too  irreligiously  easy  for 
him  to  give  the  beautiful  apparatus  now  at  bis  command;"  he  is 
convinced  that  there  is  no  teaching  power  whatever  in  meie  lectures  on 
physics  and  mechanics  and  that  individual  laboratory  instruction  must  be 
given,  without  it,  students  may  pass  examinations,  but  the  teacher  is 
causing  a  deterioration  of  their  mental  poweis  all  the  time,  lie  gives  his 
idea  of  the  work  in  a  mechanical  laboratory  and  states  that  the  apparatus 
should  be  as  small  as  possible,  for  if  it  is  complicated  and  requires  all 
soils  of  corrections  it  only  causes  confusion  in  t)ie  mind  of  the  begin- 
ner;  this  system  was  begun  by  Prof.  Ayrton  and  himself  in  1881  and  is 
now  in  active  use  in  most  institutions  all  over  the  world;  his  experience 
has  confirmed  his  opinion  that  this  is  the  only  proper  way,  "on  any 
other  system  the  mental  fatigue  of  the  demonstrators  must  be  appalling, 
if  the  whole  thing  is  not  a  farce;"  those  doing  original  work,  design 
and  make  the  apparatus  themselves;  ihe  ingenious  instructor  will  find 
enough  elasticity  in  the  system  for  what  is  piactically  perfect   freedom. 

The  subject  of  "Laboi-Saving  Apparatus"  is  discussed  by  Mr.  Boys  in 
a  communication  to  the  Lond.  "Elec,"  Jan.  25.  (See  also  Digest,  Jan. 
26,  Feb.  2.)  He  objects  to  the  title  of  the  original  paper  (see  Digest, 
Jan.  12)  as  the  student  does  not  determine  the  mechanical  equivalent  of 
heat,  nor  does  be  determine  anything  except  that  "the  various  figures 
that  are  given  to  him.  when  multiplied  and  divided  in  the  manner  he  is 
told  to  employ  will  work  out  and  produce  an  answer  which  is  right;" 
the  student  does  not  find  any  of  the  important  data  and  depends  only 
on  wli3t  he  is  told;  a  true  determination  is  one  which  ultimately  brings 
the  experimentei  to  length,  mass  and  time  alone;  he  believes  it  would 
have  been  better  to  have  used  mechanical  means.  He  states  that  he  has 
nothing  to  do  with  teaching  technical  students;  he  believes  in  the  use 
of  primitive  and  extemporized  apparatus  as  it  will  teach  the  student 
more  and  will  prevent  him  "developing  into  the  helpless  creature  that 
a  pure  system  of  science-made-easy  is  apt  to  produce."  "This  soit  of 
training  will  produce  not  the  self-reliant  engineer  but  an  eminently  use- 
ful drudge.  It  is  not  by  such  methods  that  Hopkinsons  and  Kennedys 
are  made  to  exist."  He  protests  against  the  title  of  the  paper  in  older 
to  prevent  less  enlightened  teachers  from  taking  this  paper  as  a  model 
of  educational  propriety. 

Birds  Kiiifci  by  Lightning. — The  question  of  whether  birds  oji  the 
wing  are  ever  killed  by  lightning  is  discussed  briefly  by  Mr.  Varley  in 
the  Lond.  "Elec.  Rev.,"  Jan.  18.  He  believes  that  it  may  occasionally 
happen  but  simply  by  their  being  accidently  in  the  line  of  the  path  of 
discharge  or  in  very  close  proximity  to  it;  he  believes  that  it  is  possible 
that  a  bird  might  be  killed  by  the  concussion  of  the  expanded  air  close 
to. the  line  of  discharge. 

Measuring  Wires. — A  convenient  form  of  apparatus  for  measuring  the 
length  of  wire  as  it  is  wound  on  magnets  is  illustrated  and  described  in 
the  "Elek.  Anz.,"  Jan.  13. 

Biographical. — The  Lond.  "Elec,"  Jan.  25,  contains  a  biographical 
sketch  of  Mr.  Crompton,  accompanied  by  a  full-paged  steel  engraving. 

Electrical  Disco~ae>y. — A  new  fortnightly  publication  with  this  name 
has  been  started  by  a  firm  of  patent  agents  in  London. 


Magnetic  Governor.  —The  Melott  Engine  Governor  is  described  and 
illustrated  in  the  "Elec.  Eng.,"  Feb.  6.  The  action  of  the  balls  in  a  fly- 
wheel g  ivernor  is  supplemented  by  magnetic  attraction  produced  by  a 
coil  on  a  core,  the  main  current  passing  through  the  coils;  when  an 
extra  load  is  thrown  on  the  dynamo  it  will  cause  the  governor  to  regu 
late  before  the  centiifugal  force  has  a  chance  to  act. 

Alutninium. — According  to  the  "Eng.  and  Min.  Jour.,"  Feb.  2,  the 
Flench  Government  has  given  a  single  oider  for  92.400  pounds  of  alum- 
inium to  be  used  for  the  construction  of  steam  launches  for  the  navy  ; 
the  only  company  in  Euiope  which  can  fill  this  order  without  great 
delay  is  the  one  at  Neuhausen ;  this  is  probably  the  largest  single  order 
ever  given. 

Shock  from  Static  Discharge. — In  the  "Elec.  Eng.,"  Feb.  6,  Mr. 
Henry  relates  a  case  in  which  a  man  was  severely  shocked  from  a  circuit 
of  50  volts  and  he  believes  it  was  due  to  a  static  dischaige  from  the  core 
of  the  transformei  ;  be  recommends  the  European  practice  of  grounding 
the  transfoimer  cores. 


Treatment  after  Electrical  Shock.— t\x  "Elec.  Rev.,"  Feb.  6  re- 
prints the  rules  prepared  for  the  Ministry  of  Public  Works  in  Paris, 
mentioned  in  the  Digest,  Feb.  2. 

Kheumalism.—\n  a  shoit  communication  to  the  "Elec.  Rev.,"  Feb.  6, 
Dr.  Hornsby  discusses  the  application  of  electricity  and  concludes  that 
as  high  frequency  alternating  currents  act  as  stimulants  of  nutrition,  and 
as  rheumatism  is  primarily  due  to  bad  nutrition,  therefore  electricity 
intelligently  applied  would  seem  to  be  indicated. 

Review  oj  the  Past  ^rar.— The  "Journal  of  the  Franklin  Institute" 
for  February  contains  an  abstract  from  the  Secretary's  report  on  the 
annual  review  of  science  and  industry,  a  considerable  poitiun  of  which 
is  devoted  to  electrical  subjects. 


A  New  Self-Locking  Cleat. 

We  illustrate  herewith  a  new  self-locking  cleat,  shortly  to  be  ijut  on 
the  market  by  Creagei  &  Connard  Company,  Marseilles,  111.,  which  is 
claimed  to  be  both  positive  and  reliable  in  its  operation.  The  arrows  in  the 
cut  show  the  diiection  in  which  the  line  is  being  run.  It  is  claimed  that 
it  is  only  necessary  to  draw  the  wire  as  taut  as  possible  or  desirable  and 
release  it,  when  the  serrated  face  of  the  dog  will  cramp  the  wire  into 
the  curved  wall  and  bold  it  taut.     It  is  further    claimed   that   the  use  of 


.Self-Locking    Cleat. 

this  cleat  will  enable  one  man  to  do  the  work  usually  done  by  two.  as  it 
does  not  require  one  to  pull  the  wire  while  another  fastens  it,  the 
mode  of  precedure  being  that  the  wireman  first  puts  up  all  his  cleats,  re- 
versing the  first  so  as  to  hold  the  starting  end,  and  then  simply  pulls 
the  wiie  taut  from  cleat  to  cleat,  or  at  alternate  cleats,  where  it  is  held 
by  the  dogs.  The  cleats  are,  of  course,  made  of  porcelain  to  conform  to 
underwriteis'  requirements. 


A  Municipal  Lighting  Plant  in  Trouble.- 

The  town  of  North  Attleboio,  Mass..  some  time  ago  appropriated 
$50,000  to  buy  the  local  electric  lighting  plant  and  extend  it.  The 
Municipal  Light  Act,  passed  by  the  Massachusetts  Legislature  in  1891, 
piovides  that  when  a  town  and  a  piivate  company  cannot  agree  on  the 
price  to  be  paid  for  the  plant  of  the  latter,  each  party  shall  file,  within 
sixty  days  after  the  final  vote  of  the  town,  a  petition  with  the  Supreme 
Court  for  the  appointment  of  commissioners  to  settle  the  question.  In 
this  case  neither  side  did  so.  The  town's  committee  went  ahead  and 
put  in  the  plant  and  paid  for  it,  and  it  has  been. in  operation  nearly  a 
year.  The  old  company  has  now  brought  action  against  the  town  in  the 
amount  of  $20,000  and  applied  foi  a  writ  of  injunction  to  prevent  the 
town  from  further  running  their  plant.  It  is  reported  that  some  of  the 
ablest  legal  talent  in  the  State  conteLd  that  the  town  has  no  legal  right  to 
be  in  the  electric  lighting  business. 

Water    Power    Development    and    Electric   Transmission    for 
Atlanta,  Qa. 


For  several  months  past  negotiations  have  been  in  progress  looking 
to  the  development  of  large  water  powers  on  the  Chattahoochee  River 
near  the  city  of  Atlanta,  Ga. 

The  matter  has  chiefly  been  carried  forward  by  Mr.  J.  H.  Vail,  of  New 
York  Ciiy,  and  has  resulted  in  the  organization  of  the  Atlanta  Electric 
Power  Company,  which  will  control  an  aggregate  of  about  30,000  hp 
divided  between  two  powers,  one-half  of  the  amount  within  nine  miles 
of  tbe  city  of  Atlanta,  and  the  lemaiuing  amount  of  15.000  hp  within 
thirteen  miles  from  the  same  city.  Both  powers  are  deiived  fiom  the 
rapids  of  the  Chattahoochee  River.  The  first  dam  and  power  house  will 
be  located  near  Vinings  Station  on  the  Western  and  Atlantic  Railway 
The  surveys  have  been  completed  and  the  plans  and  specifications  for 
the  construction  of  the  dam  and  power  house  and  system  of  transmis- 
sion   are  finished. 

The  principal  parties  interested  are:  James  Swan,  President  of  the 
Atlanta  National  Bank,  Atlanta,  Ga.  ;  A.  E.  Thornton,  Vice-President 
Atlanta  National  Bank,  Atlanta,  Ga.  ;  H.  E.  Garden,  lawyer,  of  New 
York  City;  J.  H.  Vail,  President  of  Electrical  and  Mechanical  Engineer- 
ing Company,  of  New  York  City,  together  with  other  prominent  busi- 
ness men  in  the  city  of  Atlanta.  The  entire  construction  has  been  placed 
in  the  hands  of  the  Electrical  and  Mechanical  Engineeiing  Company, 
39  Cortlandt  street.  New  Yoik  City.  It  is  stated  that  ground  will  be 
broken  at  an  early  date  and  the  work  pushed  forward  rapidly. 


financial  3ntelligcnce. 


The  Electrical. Stock  Harket. 


New  York.  Feb.  9.  1895. 
GENERAL  ELECTRIC  aloue  of  the  electric  stocks  has  belia.ved  any  distinct 
signs  of  being  alive  this  week.  What  with  the  approach  of  the  annual  meeting 
and  the  closing  of  the  company's  books  on  Jan.  31  last,  speculation  is  rife 
as  to  what  the  year's  operations  have  resulted  in,  aud  considerable  interest  is 
evidenced  regarding  the  stock's  future.  Of  late  a  distinct  bearish  tendency  has 
developed  in  the  stock,  and  certain  official  statements  have  been  twisted  into 
admissions  of  weakness  that  have  had  a  deal  to  do  with  the  recent  sagginess  of 
quotations.  These  perverted  reports  have  been  brought  to  the  ears  of  the  com- 
pany's managers,  and  they  have  hastened  to  counteract  the  baneful  ineuence 
created  by  these  misconstructions  of  former  statements  by  definitely  declaring 
the  General  Electric  Company's  position.  There  ii  nothing  to  warrant  the  state- 
ment so  much  circulated  during  the  last  two  weeks  that  it  has  no  net  earnings 
beyond  its  interest  charges,  and  that  bonds  retired  were  purchased  from  pro- 
ceeds of  liquidated  accounts.  Nothing  has  been  officially  said  to  justify  any  such 
inference.  The  forthcoming  report  will  show  that  the  company  has  increased 
its  plant  and  machinery,  and  that  for  the  year  ending  Jan.  31,  IS'iS,  it  earned 
not  only  interest  on  its  bonds,  but  the  full  dividend  on  the  preferred  stock 
issue,  and  something  on  the  common  stock.  It  has  been  freely  charged  that  all 
this  apparent  increase  of  profits  will  be  wiped  out  by  the  depreciation  in  the 
value  of  the  General  Electric  Company's  franchise  and  patents  which  in  the 
last  annual  report  was  figured  at  S8  159.a&4.  In  this  connection  it  might  be  well 
to  quote  what  a  well  posted  electrical  authority  has  to  say  in  the  II  allSttret 
/ournat.  He  remarks:  "While  it  is  true  that  a  number  of  important  patent 
issues  have  been  decided  against  General  Electric,  notably  the  Feeder  and 
Maiu,'  nevertheless  the  company  still  controls  a  sufficient  number  to  enable  it 
to  manufacture  every  line  of  goods.  These  various  patents  will  expire  from 
year  to  year  (the  incandescent  lamp  will  be  among  the  first),  but  this  will  not 
necessarily  interfere  with  the  business  of  the  companj'.  General  Electric  no 
longer  controls  business  through  a  monopoly;  but  it  can  manufacture  the  best 
at  the  lowest  price.  This  is  the  secret  of  the  company's  strength  to-day.  If  it 
cannot  in  the  future  control  certain  patents  now  owned  by  it.  it  is  certain  that 
no  other  concern  can.  This  means  open  competition,  for  which  the  General 
Electric  Company  is  as  fully  equipped  as  anj*  of  its  competitors."  To-day  the 
company  is  on  a  bed-rock  basis.  The  stock  has  discounted  long  ago  all  the 
disastrous  features  revealed  in  the  report  of  1894,  and.  if  it  was  worth  30  a  year 
ago,  it  is  certainly  worth  more  now.  If  it  had  not  been  worth  30  a  year  ago.  it 
would  surely  have  gone  lower.in  view  of  the  demoralized  aspect  of  affairs  at  that 
time.  Prospects  now  are  bright;  the  electric  industry  isa  rapidly  growing  one, 
and  General  Electric,  with  its  prestige,  must  secure  its  proper  share  of  the  in- 
creasing business. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  128  130 

Edison   Electric  111.,  New  York 100  100  lOOM 

"              "        "       Brooklyn 100  108  110!^ 

"               •■         "        Boston 100  123  126 

Philadelphia 100  120  125 

Edison  Ore  Milling 100  13  15 

Electric  Storage  Co..  Philadelphia 100  35  40 

General  Electric 100  281^  28H 

General  Electric,  pref .  100  61  67 

Westinghouse  Consolidated,  com 50  32  32H 

pref 50  49  50 

BONDS. 

Edison  Electric  ni..  New  York 1,000  108  109 

Edison  Electric  Light  of  Europe 190  75  85 

General  Electric  Co.    deb.  S's 1,000  90  90H 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone 100  191  192 

American  District  Telegraph 100  45  49 

American  Telegraph  &  Cable 100  92  93 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  135  140 

Erie  Telephone 100  48  50 

Gold  &  Stock    Telegraph 100  104  110 

Mexican  Telegraph 100  180  190 

Mexican  Telephone 100  75  80 

New   England  Telephone 100  67  69 

New  'i'ork  &  New  Jersey  Telephone lOO  97i^  99 

Postal  Telegraph-Cable 100  54  58 

Western  Uniou    Telegraph 100  87H  88 


J- ,.,.  ...oHOUSE  HLECTRIC  issue,  luivc  lUictu.iK.l  very  liulitliis  witk. 
What  change  was  noted  has  been  more  in  accord  with  the  general  speculative 
feeling  than  by  reason  of  anything  in  the  affairs  of  the  company.  Thcie  are 
good  grounds,  however,  for  basing  hopes  of  increased  profits  and  accord- 
ingly higher  stock  market  quotations.  The  company,  it  is  stated,  is  getting  the 
bulk  of  the  street  railway  business.  By  reason  of  certain  economics  introduced 
in  manufacture,  the  Westinghouse  Company  is  now  in  a  position  to  undersell 
its  competitors.  It  is  offering,  so  it  is  reported,  street  car  equipments  $I0O 
cheaoer  than  its  leading  rivals.  Working  in  connection  with  the  Westinghouse 
Air  Brake  Company,  it  is  forcing  prices  down  by  now  selling  for  SISO  what  it 
costs  other  makers  S225  to  manufacture.  Then  again  it  may  be  that  its 
appeal  from  the  lower  court's  decision  in  the  suits  for  alleged  infilngement  of 
the  Sawyer-Man  electric  light  patents  will  be  decided  in  the  Westinghouse 
Company's  favor.  In  such  an  event,  other  concerns  will  have  to  pay  large 
royalties  to  the  Westinghouse  Company.  At  any  rate,  stockholders  have  cause 
to  be  elated  by  the  company's  prospects,  and  there  is  likely  to  be  an  early  and 
substantial  market  appreciation  of  these  facts.  Pittsburgh  still  reports  a  lively 
demand  for  the  scrip  at  97.  with  none  coming  on  the  market. 

EDISON  ELECTRIC  ILLUMINATING,  of  New  York,  holds  very  strong.  The 
company  enjoyed  an  enormous  increase  in  business  in  1894.  and  there  is  every 
rea.sou  to  believe  that  the  electric  lighting  business  will  make  equally  rapid 
strides  forward  during  1895.  As  is  aptly  pointed  out.  the  industry  has  been  ham- 
pered in  the  past,  owing  to  the  high  price  demanded  for  apparatus,  but  manu- 
f.-icturers  and  operators  are  now  contenting  themselves  with  moderate  profits, 
and  their  business  is  sure  to  be  largely  benefited  thereby. 

EDISON  ELECTRIC  ILLUMINATING,  of  Boston,  justifies  equally  nice  things 
being  said  of  it.  The  stockholders  have  just  testified  to  their  appreciation  of 
last  year's  record  by  re-electing  the  company's  directors  and  officers.  The 
annual  report  tor  1894.  just  pjblished.  shows  that  gross  earnings  were  5628.406. 
a  gain  of  $34  313  over  the  figures  for^  1893,  aud  the  net  income,  by  reason  of 
reduced  expenses,  was  J307.164,  a  gain  of  154,913  over  the  profits  of  the  preced- 
ing year.  There  were  100.047  incandescent  lamps  connected,  a  gain  of  13,585 
over  1893.  and  8.y  arc  lamps,  a  gain  of  148.  A  sum  sufficient  to  meet  the  cost  of 
new  lamps,  services  and  meters,  as  well  as  possible  depreciation  of  storage 
batteries,  underground  and  other  construction,  has  been  taken  from  the  1894 
net  earnings,  and  during  1895  these  deductions  will  he  made  monthly. 

ERIE  TELEPHONE  is  very  quiet.  The  company  makes  this  report  for 
the  quarter  ending  Dec.  31:  Gross.  $270,337;  increase.  $13  011;  dividends  re- 
ceived, $61,587;  increase,  $3,587;  dividends  paid.  $48,000;  surplus  to  Erie  Com- 
pany, $13,587. 

."AMERICAN  BELL  TELEPHONE  remains  practically  unchanged.  Not  much 
interest  is  taken,  apparently,  in  the  stock's  doings.  It  comes  from  good  authority 
that  there  are  to  be  three  syndicates  to  bid  for  the  3,300  shares  of  Bell  Tele- 
phone Comany  stock  soon  to  be  sold  at  auction;  this  is  in  addition  to  a  syndi- 
cate made  up  of  large  Bell  Telephone  stockholders  who  will  see  for  self-protec- 
tion that  the  price  realized  comes  up  at  least  to  market  quotations. 

ELECTRIC  TR.^CTION  stocks  have  again  remained  stationary.  There  is  very 
little  at  present  doiug  in  them.  In  view  of  the  enormous  interest  these  issues 
represent,  it  is  strange  that  so  little  attention  is  devoted  to  their  doings.  As 
illustrating  the  scope  of  these  interests  it  is  to  the  point  to  quote  some  offical 
figures  recently  made  public.  The  Massachusetts  State  Railroad  Commission 
reports  that  for  the  year  ended  Sept.  30,  1894.  street  railways  increased  to  928.843 
miles;  of  this  824,971  miles  were  operated  by  electricity.  Electrically  equipped 
roads  increased  in  one  year  113,839  miles.  The  New  York  Slate  Railroad  Com- 
mission reports  that  since  1883  the  increase  in  the  capital  stock  of  electric  aud 
horse  roads  has  been  $34,930,000.  and  most  of  this  was  for  electric  roads. 

ELECTRIC  TRACTION  STOCKS. 

Bid.  Asked 

Union  Ry.  Co.  (Huckleberry) 115  125 

Brooklj'n  Traction,  com 9J^  n>^ 

"                   "         pref S4  58 

Long  Island  Traction 9  9W 

Rocfiester  SL  Ry 36  38 

Columbus  St,  Ry 48  50 

Louisville  St.  Ry.  com 37  39 

"      "      pref 87  88 

Cleveland  Electric  Ry.  . 59  60 

Cleveland  Citv  Ry 68  70 

North    Shore   Traction 23  25 

New  Orleans  Traction IS  16 

New  Orleans  Traction  pref Sbii  S9ii 

Worcester  Traction  com 12J^  14 

pref 78^  SO 

Metropolitan  Traction,  Philadelphia %54  97 

Philadelphia  Traction 86^  87 

People's  Traction 45^4  46 

Binghamton  R,  R.  common 100  — 

BONDS. 

Bid.  Asked 

•Union  Ry.  1st.  mtpe  6s lOS  108 

•Westchester  Electric  Isi.  mtge.  5s 98  101 

Rochester  St.  Rv.  1st.  5s 95  97 

•Columbus  St.  Ry.  1st 5s 95  97 

Columbus  Crosstown  1st.  5s 95  97 

•Binghamton  Railroad  Co.  5» 99  100 

•With  accroed  interest. 


» 
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Special  Corrosponbcncc. 


New  York  Notes. 


THE  BROOKLYN  STRIKE  is  nhoul  spent.  The  cars  are  ruuriiuK  vvilh  little 
cr  uo  iuterfereiicc  (loiu  the  strikers  although  the  service  is  somewhat  haiupereil 
by  the  inexperience  of  the  new  men. 

MR.  EDGAR  MIX.  of  the  Thomson- Houston  Electric  Company,  this  city,  was 
one  of  the  passengers  on  the  Hrcuch  steamer  I.a  Gascogne.  which  arrived  to- 
day, more    than  a  week  overdue.     His    Iriends  were  becoming  anxious. 

AN  AMATEUR  PERFORMANCE  of  •  East  I.ynne,"  undertaken  by  the  New 
York  Telegraph  Operators'  Association.  Saturday  night.  Feb. '),  was  brought 
to  an  uutimely  close  by  the  excessive  cold.  A  lew  of  the  party  remained  in  the 
hall  and  danced  out  the  night  in  ulsters  and  cloaks. 


Pittsburgh  Notes. 


PirrsBrRGH.  Feb.  9.  1895. 

THE  PHCENIX  GLASS  COMPANY'S  factory  near  Rochester.  Pa.,  was  burned 
to  the  ground  on  the  afternoon  of  Feb.  3.  The  loss  amounts  to  $175,000  and  £00 
men  wei  e  thrown  out  of  work.  The  fire  originatid  from  a  furnace.  Immediate 
arrangements  were  made  by  the  company  to  have  its  works  operated  somewhere 
else,  and  to  day  it  is  stated  that  it  has  secured  the  lease  of  the  Dithridge  glass 
factory  at  New  Brighton,  and  the  plant  will  be  in  operation  within  a  few  days. 

THE  ALLEGHENY  COUNTY  LIGHT  COMPANY  has  at  last  been  able  to 
locate  a  thief,  who  for  a  year  or  more  caused  the  company  a  great  deal  of  trou- 
ble. Complaints  have  been  coming  in  to  the  company  from  a  number  of  their 
patrons  that  a  man.  ostensibly  representing  himself  as  their  employe,  asked 
to  examine  their  arc  lamps.  The  request  being  granted,  the  man  would  decide 
that  the  lamps  were  out  of  order,  and  then  he  would  take  them  away  for  repair. 
However,  "be  never  came  back.*'  and  in  that  way  about  a  hundred  lamps  have 
been  stolen.  A  few  days  ago  the  man  even  grew  bold  enough  to  go  into  a  store 
opposite  the  light  company's  office  and  removed  a  lamp.  Fortunately,  he  was 
known,  traced,  and  eventually  locked  up.  It  was  discovered  the  thief  at  |one 
time  occupied  the  position  of  inspector  for  the  light  company. 


®eneral  Hcips. 


New  Incorporations. 


THE  PHCENIX  TELEPHONE  AND  ELECTRIC  COMPANY,  Denver.  Col  . 
has  been  incorporated  by  P.  H.  Baker  and  others,  with  a  capita!  stock  of  $750,000. 

THE  MARSEILLES  (ILL)  TELEPHONE  COMPANY  has  been  incorporated 
by  H.R.  Adams. F.T.  Nefl.  L.  M.  Jennings  and  R.  F.  Knott.  Capital  stocks  2.000. 

ELECTRIC  LIGHT  PHOTOGRAPHIC  COMP.^NY.  Chicago,  has  been  incor- 
porated by  Oscar  L.  Sturtz.  Robert  E  Brown  and  Chris  Florup.  Capital  stock 
$5,000. 

THE  HARRISON  ELECTRIC  COMPANY.  Chicago.  HI.,  capital  stock  $500,000 
has  been  incorporated  by  Edward  M.  Harrison.  Lewis  H.  Painter  and  Lewis 
Rinaker. 

THE  LAS  VEGAS  WATER  AND  ELECTRIC  AND  POWER  COMPANY.  Santa 
Fe.  N.  M.,  has  been  incorporated  by  F.  A.  Mauzanares  M.  W.  Browne,  J.  S. 
Duncan  and  John  I.  Pace. 

VALDOSTA,  GA.— The  'Valdosta  Telephone  and  Telegraph  Company  has  been 
organized  by  J.  D.  Whilaw.  general  manager,  and  others,  to  establish  a  line. 
All  arrangements  completed. 

ATCHISON.  KAN.— The  Western  Telephone  Company.  Atchison.  Kan.,  incor- 
porated by  F.  M.  Baker.  J.  W.  Sharrard.  M.  J.  Traverse.  R.  A.  Miller  and  E. 
D.  Mills.     Capital  stock  $10,000. 

CLARKSVILLB.  TENN.— The  Clarksville  Telephone  Company  has  been 
organized  by  B.  H.  Owens,  president;  M.  Savage,  secretary;  P.  P.  Gracey,  D. 
N.  Kennedy.  B.  H.  Owens  and  others. 

AMERICAN  DISTRICT  TELEGRAPH  COMPANY  bas  been  incorporated  by 
W.  H.  WakeBeld.  C.  W.  Coker,  A.  A.  Clark.  W.  D.  Hardin.  Fred  Davis.  W.  C. 
James  and  Emmet  Tinley.  of  Omaha.  Neb. 

THE  SAN  ANTONIO  ELECTRIC  COMPANY  has  beetl  incorporated  at  San 
Antonio.  Tex.,  by  R.  T.  McDonald,  of  New  York  and  Fort  Wayne;  Edward  J. 
O'Beirne  and  William  H.  McGaw.     Capital  stock  $100,000. 

THE  LLANERCH  HEAT  AND  LIGHT  COMPANY.  Llanerch.  Pa.,  capital 
stock  $25,000.  has  been  incorporated  to  supply  light,  heat  and  power.  The  pro- 
moters are  Ed.  Worth.  Mercer  Strong  and  Frank  A.  Hays.  Lansdowne,  Pa. 

THE  UNITED  SWITCH  COMPANY,  Newark,  N.  J.,  capital  stock  $100,000, 
has  been  formed  to  manufacture,  purchase,  sell  pnd  lease  electrical  machinery, 
etc.  Henry  C.  Hines.  Wm.  C.  Morton  and  Robert  D.  Beatty,  Newark,  are  in- 
terested. 

THE  ANDERSON  (S.  C  )  TELEPHONE  COMPANY  has  been  incorporated, 
with  R.  E.  Ligon.  president;  L.  P.  Brock,  secretary,  and  J.  L.  Maulding, super 
intendent.  Plant  will  be  constructed  at  once.  Want  telephones,  wire,  poles, 
insulator  pins,  brackets,  switchboards,  etc. 


THE  NEWTON  LIGHT  AND  POWER  COMPANY.  .Newton,  Kan.,  capital 
stock  S.SO.OOO.  has  been  incorporated  to  luiuish  light.  Ileal  and  power  to  New- 
Ion.  The  piuiiu.lers  are  Lewis  II  Gawlry,  New  York;  Julius  A.  Bailey,  Phila- 
delphia, and  John  C.  Nicholson,  .Newton,  Kan. 

SIGOUBNHY  ELECTRIC  LIGHT  AND  POWER  COMPANY  haa  been  incori>o- 
rated  by  II.  C.  Brown,  W.  S.  Harlan.  H  O.  Schipper,  C.  M.  Harlan  and  E. 
LalTer,  of  Sigoumey,  In.,  with  a  capilal  slock  of  $8,000,  lo  generate  and 
furnish  electricity  for  light  and  power  in  Sigoumey. 

THE  FLORENCE  BELT  LINK  RAILWAY  COMPANY.  Florence.  Col.,  haa 
been  incorporated  with  a  capilal  stock  of  $25,000.  lo  build  and  operate  an  eltcltic 
street  railway  in  the  town  ol  Florence.  Col.  K.  M.  Weil.  S.  Sieta,  Leon  Siess,  C. 
L  Huff,  all  of  Florence.  Col.,  and  Jamea  B.  Crandcll,  of  Denver.  Col.,  are 
interested. 

THE  UNIVERSAL  ENGINEERING  COMPANY,  of  Baltimore.  Md..  has  been 
incorporated  to  do  a  manufacturing,  mechanical  and  industrial  busineaa,  lo 
make  and  sell  electrical  instruments,  machinery  and  supplies;  construct,  own 
and  operate  telegraph  and  leiephone  lines.  Capital  slock  $10,000.  Promotera. 
Geo.  W.  F.  Vernon,  Theo.  F.  Wilcox,  Wm.  J.  King.  Julius  Stern  and  Leopold 
Stern. 


Telegraph  and  Telephone. 


JOHNSTOWN,  PA.— The  Johnstown  Telephone  Company  has  been  organized. 

WESTMINSTER.  MD.— R.  B.  Hazlett  is  endeavoring  to  establish  a  telephone 
system. 

ST.  JOSEPH,  MO  —A.  new  telephone  exchange  is  expected  to  be  in  operation 
by  May  1. 

MATTOON.  ILL.— The  Mattoon  Telephone  Company's  plant  is  being  rapidly 
pushed  to  comnletion. 

MINNEAPOLIS.  MINN.  -The  United  Electric  Company  has  applied  for  a 
telephone  franchise. 

IRONTON.  MICH  — H.  A,  Croll  has  petitioned  the  City  Council  for  a  fran- 
chise for  a  telephone  company. 

TALLAHASSEE.  FLA  —The  Bell  Telephone  Company,  ol  Atlanta,  Ga..  will 
construct  a  telephone  exchange. 

SEATTLE  WASH.— The  Sunset  Telephone  and  Telegraph  Company  bas  been 
granted  a  franchise  for  25  years. 

SILVER  CITY.  N.  M.—A  telephone  line  wire  is  being  strung  between  this  city 
and  the  Mongollon  country.     It  will  be  80  miles  long. 

LOUISIANA.  MO.— The  work  of  putting  in  a  new  telephone  system  has  been 
commenced.     Already  100  subscribers  have  been  obtained. 

TAYLOR.  TEX.— The  Southwestern  Telegraph  and  Telephone  Company  has 
beeu  granted  a  franchise  for  a  telephone  system,  and  work  is  to  begin  on  the 
plant  within  a  few  weeks 

CLARKSVILLE.  KY.— Capt.  E.  P.  Gracey,  Hon.  D.  N.  Kennedy.  M.  Sarage. 
H.  Owen,  K  H.  Burney  and  James  Bowling,  leading  business  men.  have  formed 
the  Clarksville  Telephone  Company. 

ROCK  RAPIDS.  lA.— A  scheme  is  on  foot  here  to  organize  a  company  for  the 
purpose  of  putting  in  a  telephone  exchange  lo  connect  the  towns  in  Ibis  county 
with  Sioux  City  The  same  company  will  also  ask  for  a  franchise  from  the  city 
to  put  in  an  electric  light  plant. 

SAULT  STE.  MARIE,  MICH.— A  parly  of  capitalists  have  asked  for  franchise 
to  operate  a  telephone  line.  The  Edison  Sault  Electric  Company  is  in  the  deal. 
and  has  proposed  to  string  the  wires  on  their  electric  light  wire  poles.  The 
proposed  company  agrees  to  sell  an  instrument  to  subscribers  for  $35.  and  then 
furnish  service  at  the  rate  of  $15  a  year  for  residences  and  $18  a  year  for  busi- 
ness places. 

Electric  Light  and  Power. 

TAUNTON,  MASS.— Municipal  lighting  is  being  urged. 

RICHMOND.  WIS.— An  electric  light  plant  is  to  be  established. 

NORTHFIELD.  VT..  intends  putting  in  an  electric  light  plant. 

KINGSTON.  N.  Y. — The  electric  light  project  seems  lo  have  fallen  through. 

STAUNTON.  ILL.  —An  electric  lighting  system  will  probably  be  established. 

PEORIA.  ILL —The  electric  light  company  will  soon  increase  its  plant 
materially. 

NEOSHOE.  MO —A  $10,000  electric  light  company  has  been  organized  by  John 
McElhany. 

SMITHVILLE.  GA.  — .\ddress  Wells  Bros,  concerning  the  erection  of  an  elec- 
tric light  plant. 

LYONS.  N.  Y.— A  dynamo  may  be  added  lo  the  electric  light  company's  plant 
here  for  lighting  private  residences;  its  present  machines  are  loaded  to  their 
utmost  capacity. 

M.4RSHALL,  ILL  — -Address  the  mayor  regarding  the  establishmeirt  of  an 
electric  light  plant. 

FULTON,  KY. — Fulton  town  authorities  are  considering  a  petition  for  an  elec- 
tric light  franchise. 

NEWCOMERSTOWN,  O.— The  city  has  voted  to  issue  bonds  for  the  erection  of 
an  electric  light  plant. 

MALCOLM.  ILL.— The  Grinnell  electric  light  plant  is  advertised  to  be  sold 
by  the  shenfl  Feb.  18. 

CAPE  CHARLES,  VA.  — Address  the  city  clerk  concerning  the  establishment 
of  an  electric  light  plant.- 

D.\NSVILLE,  N.  y.— The  electric  light  plant  here  has  been  sold  tor  $8,000  un- 
der mortgage  foreclosure. 
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TECUMSEII.  MICH.— The  city  will  vole  on  the  issue  of  $10,000  bonds  to  estab- 
lish au  electric  light  plant. 

CLINTONVILLE.  WIS.,  has  granted  D.  S.  Stewart  a  20-year  franchise  for  an 
electric  light  and  power  plant. 

DOTHKN,  .\I,.\.— The  mayor  will  give  inlorraation  regarding  the  establish- 
ment of  an  electric  light  plant. 

M.\RTINSUURG.  W.  V.\.— The  city  will  issue  bonds  to  the  .iiuount  of  $15,000  to 
purchase  an  electric  light  plant. 

GREENSBORO.  N.  C— Address  the  mayor  concerning  $25,000  to  be  issued  to 
build  or  buy  an  electric  light  plant. 

B.^LLARD.  WASH.— City  bonds  have  been  sold  to  the  amount  of  $42,000  lor 
a  water  system  and  electric  light  plant. 

WASHINGTON,  ILL.— The  machinery  of  the  Washington  electric  light  plant 
was  recently  destroyed  by  an  explosion. 

PINE  GROVB.  PA. -It  is  probable  that  a  company  of  Philadelphia  capitalists 
will  erect  an  electric  plant  at  Pine  Grove. 

MEXICO.  N.  Y.— The  taxpayers  have  voted  to  light  the  streets  of  the  city  by 
electricity.    They  favor  owninglhe  plant. 

UNION  SPRINGS.,  AL.A.— Address  the  Mayor  concerning  $30,000  of  bonds  to 
be  issued  for  electiic  light  plant  and  water  works. 

SABETHA.  KAN. -Address  City  Clerk  for  information  concerning  $15,000 
electric  ilght  plant  and  water  works  to  be  established. 

W.4SHINGTON.  D.  C— -'Address  Bishop  Keane  concerning  $50,000  electric 
light  plant  to  be  established  at  the  Catholic  University. 

ST.  JOSEPH.  MO.— W.  C.  Stewart  and  associates  have  asked  fo/  a  franchise 
for  an  electric  light  plant  and  it  will  probably  be  granted. 

NIAGARA  FALLS.  N.  Y.— It  is  reported  that  the  Niagara  Falls  (Ont.)  electric 
light  company  intends  to  spend  $20,000  in  increasing  its  plant. 

BLAINE.  ME.— Col.  F.  C.  Robinson  is  thinking  about  an  electric  plant  at  his 
place  to  light  up  his  village  and  mills,  this  place,  and  Mars  Hill. 

BOSTON.  M.4SS.— The  Edison  Electric  Light  Company  will  erect  a  four-story 
building  on  Bumstead  Coart.  to  be  used  for  a  storage  ballery  plant. 

BALTIMORE.  MD. -The  Mount  Washington  Electric  Light  and  Power  Com- 
pany has  purchased  a  site  on  the  Falls  turnpike  for  a  power  house. 

WINOX.i.  MINN.— Mr.  John  F.  Gay  has  been  appointed  manager  of  the 
Winona  General  Electric  Company,  vice  Mr.  .\ndrew  H.  Hill,  resigned. 

WASHINGTON.  D.  C— The  House  Committee  on  Ventilation  and  Acoustics 
has  recommended  that  an  appicpriation  be  made  for  an  electrical  plant. 

NORW.ALK.  O.— The  local  electric  light  plant,  which  has  been  in  assignee's 
hands  for  the  past  two  years,  has  been  ordered  sold  at  auction  about  March  1. 

MT.  STERLING.  KY.— J.  P.  Martin.  Xenia.  O..  may  be  addressed  or  infor- 
mation concerning  the  establishment  of  an  electric  light  and  railway  system. 

C.4NON  CITV,  ILL.,  has  given  the  local  electric  light  company  a  ten  years 
contract  from  Feb.  1,  for  19  or  more  full  arc  lamps  at  $11  per  lamp  per  month. 

ST.  JOSEPH.  MO.— The  Wyeth  Harness  and  Collar  Factory  was  buroed  Jan. 
11.  The  factory  was  equipped  with  dynamos  and  motors,  which  were  totally 
destroyed. 

DES  MOINES,  lA.— The  Board  of  Public  Works  has  awarded  the  contract  for 
lighting  the  streets  for  the  ensuing  year  at  $S  per  light  per  month.  Arc  lights 
will  be  used. 

PI.VE  GROVE.  P.\.— Steps  are  being  taken  to  establish  an  electric  light  plant 
on  the  Octoraro.  near  Oxford.  It  is  reported  that  1,000  to  1.400  hp  can  be  gener- 
ated by  the  falls. 

BALTIMORE,  MD.— James  L.  Kernan  will  begin  the  erection  on  April  1  of 
a  new  theatre  on  the  site  of  the  Howard  Auditorium.  The  house  will  be 
lighted  by  electricity. 

RAWLINS.  WYO  — The  Rawlins  Electric  Light  Company  and  the  Dillon  coal 
mines  have  consolidated,  with  M.  W.  Dillon  manager.  A  telephone  system  is 
also  contemplated  by  the  company. 

PAL.'^TKA,  FLA.— The  city  has  contracted  with  the  Palatka  Gas  Light  and 
Fuel  Company  for  one  hundred  32-cp  incandescent  lights  and  fifteen  2,000-cp 
arcs  for  five  years.     The  lights  must  be  in  oper&tion  by  April  9. 

ELKH.\RT.  IND.— li  is  proposed  to  utilize  the  water  power  of  the  St.  Joseph 
River  by  erecting  a  plant  a  few  miles  north  of  South  Bend,  to  furnish  power  in 
Elkhart  and  neighboring  cities  for  operating  street  railways  and  electric  lights. 
STAUNTON.  VA.— The  Augusta  Electric  Company  has  completed  its  new- 
plant  comprising  four  Edison  20-kw  incandescent  dynamos  and  two  80-hp  Ideal 
engines.  The  city  has  abandoned  commercial  arc  lighting  and  is  placing  fifty 
additional  lamps  on  the  streets. 

KINGSTO.V.  N.  Y.— At  a  recent  meeting  of  the  Rondout  harbor  masters  and 
pilots  a  petition  to  the  Common  Council  was  drawn  up,  asking  that  all  the  arc 
lamps  along  the  river  front  be  shaded  so  as  to  eliminate  the  confusing  effect 
upon  the  pilots  of  the  glare  of  the  lights. 

LOR.-MN.  O.— A  company  with  $100,000  capital  has  been  organized  to  con- 
struct an  electric  line  between  Lorain.  North  Amherst  and  Wellington.  E.  M. 
Pierce.  John  Slang.  Q.  Gillmore.  C.  G.  Washburn  and  James  B.  Hoge,  of  Lorain, 
aie  interested,     .\pplication  will  be  made  at  once  for  a  charter. 

YORK,  PA. — The  rale  war  between  the  local  Edison  and  Westinghouse  com- 
panies is  over,  and  prices  have  been  very  materially  raised.  The  Edison  com- 
pany has  served  notice  on  its  patrons  that  a  discount  of  10  per  cent,  will  he 
substituted  for  the  former  discouut  of  50  per  cent.,  beginning  Feb.  1. 

MONTRE.\L.  CAN —The  St.  Jean  Baptiste  Electric  Company  will  shortly 
require  additional  equipment  in  the  way  of  engines  and  dynamos,  and  the  capi- 
tal stock  is  to  be  increased  to  $500  000.  The  officials  are  Arthur  Caron,  president : 
Hon.  Louis  Tourville.  first  vice-president;  Jos.  Girard.  second  vice-president; 
Jules  Bourbonniere,  secretary  and  treasurer,  and  Otto  Wendel.  electrician. 

GREELEY,  COL. — A  movement  is  on  foot  for  the  organization  of  a  company 
to  furnish  light  for  the  city  and  to  operate  a  system  of  electric  railways  running 


through  the  country  about  Greeley,  tonching  at  Lucerne.  Seeley's  Lake,  La 
Salle  and  other  points.  The  company  proposes  to  dam  the  Poudre  several  miles 
up  and  conduct  the  water  iu  pipes  to  the  works  to  be  located  on  the  bottoms 
below  the  city. 

THE  WAVERLEY  (N.  Y.)  ELECTRIC  LIGHT  AND  POWER  COMPANY. 
which  furnishes  current  for  the  town  of  Waverley.  N.  Y.  ;  Sayre.  Pa.,  and 
.\then.s.  Pa.,  reports  a  very  prosperous  condition  of  affairs,  andisa  fait  instance 
ol  the  results  obtainable  by  good  management.  This  company  a  few  years  ago 
bought  out  the  old  Brush  company,  then  insolvent,  and  installed  new  apparatus 
throughout,  under  the  supervision  of  Mr.  J.  George  Kaelber,  ot  Rochester.  The 
plant  has  now  a  capacity  of  200  arc  lights  and  3.000  incandescents,  and  has  paid 
dividends  from  the  stall.  The  active  management  of  thecompany's  affairs  is  in 
charge  of  its  president,  Mr.  Kaelber,  who  is  ably  assisted  by  Mr.  Fred.  E. 
Lyford.  vice-president  and  secretary,  and  Mr.  Geo.  C.  Hoffman,  superintendent. 
anJ  much  credit  is  due  these  gentlemen  for  the  satisfactory  results  obtained. 

The  Electric  Railway. 


CICERO.  ILL.— Cicero  and  Proviso  Street  Railway  Company  has  increased  its 
capital  slock  to  $2,500,000. 

OGONTZ,  PA— Ground  has  been  broken  for  a  new  power  house,  work  on 
which  will  be  pushed  vigorously. 

MILTON,  N.  Y-.- A  franchise  for  an  electric  railway  has  been  formally 
granted  to  the  Ballston  Electric  Railroad  Company. 

TOLEDO.  O.— The  Toledo  Consolidated  Street  Car  Company  will  extend  its 
line  from  Michigan  avenue  to  the  Robinson  Casino. 

PLAINFIELD.  N.  J.— The  Plainfield  Street  Railway  Company  has  petitioned 
the  Common  Council  for  permission  to  extend  its  lines. 

NEWBURGH.  N.  Y.— An  electric  railway  is  contemplated;  from  Newburgh  to 
Patchin's  Pond  via  the  Middlehope    and  west  neighborhood  highway. 

GENESEO.  N.  Y.— Citizens  are  considering  the  building  of  an  electric  rail- 
way from  this  place  to  Long  Point,  Conesus  Lake,  to  be  six  miles  long. 

M.\NCHESTER.  N.  H.— .4ppIicalion  has  been  made  for  chartei  for  a  crosstow  n 
and  belt  line  electric  road  at  Manchester,  with  a  capital  stock  of  $500,000. 

NEW  LONDON,  CONN.— A  company  is  being  organized  with  a  capital  stock 
of  $200,000.  to  build  an  electric  railway  between  New  London  and  Norwich. 

STAUNTON.  V.A.— The  City  Street  Railway  Company  is  contemplating  the 
substitution  of  electricity  for  horses,  and  a  two-mile  extension  of  its  road. 

PHILADELPHIA.  PA.— The    Tamaqua  and  Pottsville   Trolley    Company    has 

borrowed  $250,000  with  which  to  build  an  electric  line  to  connect  the  two  towns. 

PORTLAND.  ME.— The  Portland  Railroad  Company  has  applied  to  the  Board 

ot  Aldermen  to  operate  its   lines  within  the    city    limits    by  the   single  trolley 

sj'stem. 

DENVER.  COL  —By  the  explosion  of  a  battery  of  boilers  at  the  West  Side 
station  of  the  Tramway  Electric  Railway  the  power  house  was  reduced  to  ruins. 
Loss  $50,000. 

NORWALK,  CONN.— South  Norwalk  City  Council  has  appointed  a  committee 
to  oppose  a  petition  of  the  Norwalk  Street  Railway  Company  for  permission  to 
extend  its  lines. 

BR.\TTLEBORO,  VT,  — The  proposed  electric  street  railway  in  Brattleboro  is 
meeting  with  opposition  on  the  part  of  some  of  the  citizens,  among  them  Ex- 
Governor  Fuller. 

CONCORD.  N.  H.  —Hon.  Thos.  Sanders,  of  Haverhill.  Mass.,  has  been  in  this 
city  furthering  his  scheme  of  an  electric  railway  from  Haverhill.  Mass..  via  the 
Merrimack  Valley  to  Quebec. 

SOUTH  WEY.MOUTH,  MASS.— Chas.  H.  Blood,  C.  H.  French  and  W.  O. 
Chapman,  of  the  Weymouth  and  Braintree  Street  Railway  Company,  have  asked 
for  a  franchise  for  an  electric  road. 

KE.\RNEY  (P.O.  ARLINGTON).  N.  J.— The  Union  Traction  Company  ot 
Rutherford  has  petitioned  for  permission  to  run  a  trolley  line  along  the  Belle- 
ville Towupike  road  and  on  Elm  street.  Kearney. 

BALTIMORE.  MD.-The  City  and  Suburban  Company  has  decided  to  build  its 
Cantonsville  double-track  extension  of  the  Point  Breeze  road  to  St.  Helena  as 
soon  as  possible.     J.  E.  Hay  ward  is  superintendent. 

WHITE  PLAINS,  N.  Y.— The  Board  of  Trustees  has  granted  a  franchise  to  the 
New  York,  Elrasford  and  White  Plains  Railroad  Company  to  construct  and 
operate  an  electric  tailway,  to  be  completed  by  Aug.  1. 

BOONSBORO.  MD.-The  Boonsboro  and  Keedysville  Electric  Railway  will 
probably  be  reorganized  by  Dr.  A.  W.  Lakin.  S.  S.  Davis.  Samuel  Knode.  A. 
C.  Huffer.  J.  C.  Brining.  D.  W.  Barkman  and_H.  S.  Beard. 

PITTSBURGH.  P.\.— The  Carnegie  branch  of  ihe  West  End  Traction  Company 
is  rapidly  nearing  completion,  and  as  soon  as  the  weather  moderates  the  tracks 
will  be  completed  to  Carnegie  borough  within  three  weeks. 

JOPLIN.  MO  —The  Joplin  Electric  Railway  and  Motor  Company  has  changed 
hands,  and  the  franchise,  real  estate  and  rolling  stock  is  now  the  property  of 
the  Carthage.  Webb  City.  Joplin  and  Galena  Railway  Company. 

CORNING.  N.  Y.— The  Corning  and  Painted  Post  Electric  Railway  will  be 
begun  not  later  than  March  l.^and  completed  by  Dec.  1  of  this  year,  and  wil 
cost  from  $125,000  to  $150,000.     The  franchise  extends  fifty  years. 

M.^RINETTE.  WIS.— The  street  railway  company  of  this  city  will  extend  its 
tracks  along  the  bay  shore  to  a  new  park  purchased  last  fall.  The  extension 
will  be  two  miles  in  length,  and  will  occasion  an  outlay  of  $20,000. 

B.^LTIMORE.  MD.— Thos.  B.  Hatch  and  James  Gilmore  are  directors  of  the 
Baltimore.  Middle  River  and  Sparrow's  Point  Railway  Company,  which  desires 
to  secure  a  franchise  for  its  extension  along  several  suburban  streets. 

REMSEN,  N.  Y.— An  effort  is  being  made  to  organize  a  company  to  build  an 
electric  railroad  to  connect  Remsen  with  Hinckley,  a  distance  of  five  miles. 
The  Trenton  Falls  Lumber  Company  may  be  addressed  for  information. 

ELLSWORTH,  ME.— An  electric  railway  from  Ellsworth  Palls  to  the  bar  in 
Union  River  is  contemplated.    A    gentleman  has  made  a  proposition  to  furnish 
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two  thirds  of  <lic  capital  required,  provided  the  other  third  can  be  raided  by  the 
city. 

JIJPFHKSON  CITY.  MO.  — A  couipaiiy  is  beiiiR  organized  to  build  and  operate 
an  electric  railway  across  the  new  bridge,  the  purpose  being  to  connect  Jcffer- 
soM  City  for  freight  and  passenger   business   with   the  two  railroads  acioss  the 

CORNING,  N.  Y.-The  Common  Conncil  decided  to  modify  the  C.  &  P.  P.  Com- 
pany's franchise  in  such  n  manner  that  the  company  accepted  the  franchise  aud 
will  build  the  road.  Work  on  the  road  must  begin  by  March  1  and  be  finished 
by  Dec.  1,  I*}?. 

PEORIA.  11,1,.— The  Fort  Clark  electric  road  is  in  the  hands  of  a  receiver,  suit 
having  been  brouuht  by  the  Illinois  Trust  and  Savings  Ba  nk,  which  holds  a 
mnrlgage  ou  it  for  $250,000.  having  advanced  the  money  to  equip  it.  This  line 
is  several  miles   in  length. 

HI(iHI,AN»  PARK.  ILL.— The  Interurban  Railway  Compauv  is  secnriug  the 
right  of  way  for  an  electric  railway  from  the  Cook  County  line  north  to  Fort 
Sheridan.  The  right  has  been  secured  through  Ilighwood  village  aud  will  be 
asked  through  this  city  and  the  county. 

STROUnSBURG.  PA.— It  is  rumored  that  a  charter  will  be  asked  for  an 
electric  railway  to  connect  at  Stroudsburg  with  the  Bangor,  Pen  Argyl  and  Wind 
Cap  Electric  Railway  Company's  line,  and  run  over  to  Saylor's  I..\ke.  Henry 
Fulmer.  of  Easton.  is  one  of  the  principal  projectors. 

AUGUST.-V.  ME.— A  bill  has  been  introduced  to  incorporate  the  Somerset 
Traction  Company.  Those  interested  are  R.  B.  Shepherd,  Thos.  II.  Anderson, 
Jos.  P.  Oak  and  others.  It  is  proposed  by  the  promoters  to  operate  an  electric 
railway  between  Skowhegan.  Madison,  Coruville  and  Athens. 

BANGOR  ME.— A.  F.  Gerald,  of  Fairfield,  president  and  general  manager  of 
the  Bangor,  Orono  aud  Old  Town  Railway,  says  the  electric  road  will  be  built  at 
tb$  earliest  possible  time  between  Bangor  and  Old  Town.  Hon.  I.  C.  Libby  and 
C.  E.  Richardson,  of  the  Worcester  Construction  Company,  are  interested. 

YORK.  P.\.— Capt.  William  H.  Lanius,  president  of  the  electric  railway  com- 
panies of  York  City,  proposes  to  build  railways  from  York  to  Dallastowu.  York 
to  Dover,  Y'ork  to  Manchester  aud  York  to  Wrightsville,  and  says  work  will  be 
commenced  as  soon  as  the  legislature  allows  electric  railways  to  carry  freight. 
There  is  a  bill  pending  now  to  this  effect. 

CLEVELAND,  O.— Mr.  L.  M.  Coe,  of  this  city,  has  been  authorized  to  operate 
an  extension  of  his  electric  street  railway  in  Rockport  Hamlet.  Mr.  Coe  already 
has  the  right  to  construct  and  operate  an  electric  street  railway  across  the  new 
Strauabau  bridge  now  in  process  of  construction  across  Rocky  River,  and  thence 
westerly  through  tlie  counties  of  Cuyahoga  and  Lorain  to  the  city  of  Elj'ria. 

NEW  HAVEN.  CONN.- A  petition  has  been  in  circulation  for  the  last  few 
days  to  urge  upon  the  New  Haven  Street  Railway  Company  the  advisability  of 
laying  double  track  on  Whitney  avenue  from  the  city  to  the  lake.  The  peti- 
tion has  been  very  generally  signed,  and  efforts  will  be  made  to  induce  the 
street  railway  company  to  take  the  necessary  steps  to  secuie  the  improvement. 

NORTHAMPTON.  MASS.— A  petition  to  the  legislature  has  been  presented  by 
Lyman  D.  James,  of  Williamsburg;  Alvan  Barms,  of  Goshen:  J.  C.  Hammond, 
of  Northampton:  John  Olrostead,  of  Spring6eld,  and  others,  for  the  incorpora- 
tion of  the  Western  Hampshire  Street  Railway  Company,  with  a  capital  of 
SMO.OOO.  The  proposed  road  is  to  run  from  Williamsburg  to  Goshen,  Cumming- 
ton  to  Worthington.  the  total  distance  being  about  twenty  miles 

RE.4DING.  P.\.— The  stockholders  of  the  Mount  Penn  Gravity  Railroad  Com- 
pany, at  its  annual  meeting  iu  Reading  a  few  days  ago,  agreed  to  take  the 
second  mortgage  bonds  ot  the  company  at  '(5  per  cent,  of  their  face  value,  the 
payment  of  the  coupons  to  be  deferred  for  four  years.  The  money  raised  will 
be  used  iu  discharging  all  the  indebtedness  of  the  company  except  the  first 
mortgage  of  $40,000.  The  road  will  be  operated  this  year  as  usual,  Ibe  season 
opening  about  April  1. 

ATTLEBORO,  MASS— The  Boston  Safe  Deposit  Company,  under  a  deed  of 
trust,  has  conveyed  to  Edward  R.  Price,  cashier  of  the  Mutual  Bank  of  North 
Attleboro.  as  trustee,  all  the  property  of  the  Attleboro,  North  Attleboro  and 
Wrentham  Street  Railroad  Company,  the  consideration  being  $50,000.  Coupled 
with  this  is  the  sale  by  W.  H.  Haskell,  of  Pawtucket,  of  the  North  Attleboro 
Steam  and  Electric  Company  to  the  Attleboro  Steam  and  Electric  Company,  for 
647  shares  in  the  stock  of  the  latter  company,  subject  to  a  mortgage  of  $10,000. 
This  means  an  immediate  starting  up  of  an  electric  road  in  this  town. 

ELVKIA.  O.— The  construction  of  the  electiic  street  railroad  from  Cleveland 
to  Elyria  will  be  begun  as  soon  as  the  frost  leaves  the  ground.  The  dislance 
between  the  public  square  ot  Cleveland  and  Elyiia  is  25  miles.  The  road  will 
connect  with  the  Lorain  street  line.  The  tracks  of  the  Berea  street  railioad 
will  be  used  lor  four  miles.  The  new  company  will  have  but  16  miles  of  liack 
to  build,  and  the  westei  n  leiminus  will  be  the  public  square  at  Elyiia.  The 
officeis  of  the  company  aie;  President,  A.  H.  Pomeioy.  Berea;  vice-president, 
L.  M.  Coe;  secretary,  A.  H,  Atkins;  tieasuier,  F.  T.  Pomeioy,  of  Cleveland. 

NEW  BRIGHTON.  S.  L,  N  Y.— The  Staten  Island  Interior  Railway,  Staten 
Island  Midland  and  the  Staten  Island  Electric  Railway  companies  applied  for 
rights  to  build  electric  railways  through  the  streets  of  the  village,  each  of  the 
companies  asking  for  a  separate  route,  with  the  exception  of  the  ferry  ap- 
proaches, for  which  all  asked.  The  trustees  granted  all  the  rights  to  run  to  the 
ferry  lauding  on  condition  that  each  permit  the  others  and  any  others  who 
might  come  in  the  future  to  run  over  the  tracks.  The  understanding  is  the 
companies  will  unite  in  building  that  portion  of  the  road  which  they  will  use  in 
common. 


Miscellaneous  Notes. 


SUNDAY  LECTURES  ON  ELECTRICITY.— The  first  of  a  series  of  Sunday 
afternoon  lectures  on  electricity  was  on  Feb.  3,  at  Cooper  Union,  New  York, 
under  the  auspices  of  the  National  Associatioq  of  Stationary  Engineers,  These 
lectures  will  tie  continued  viniil  April  ?S. 


Crabe  anb  3nbu5trial  Hotes. 

CALHNDAKS.-Thr  Ceulral  Hlt-ctric  Conipauy.  of  Cbicafeo.  Iluckeyc  Klcciric 
Company,  of  Cleveland,  aud  AlTrtrd  P.  Moore,  of  Philadelphia,  are  dUlributiug 
ainuuK  the  trade  some  hnudt>ome   nnd    useful    calendars   for  IH'iS, 

run  INDIANA  THLHPHONK  ANDCONSTKUCTION  COMPANY.  I'rankforl. 
Ind.,  ha.t  secured  a  contract  fium  the  MerchanU*  Mutual  Telephone  Company, 
of  Michigan  City,  Ind..  to  equip  its  plant  with  the  Slrowger  Aulomalic  Tele- 
phone syhtcra. 

THK  OKKSON  ELECTRICAL  MANUHACTURING  COMPANY,  of  Philadel- 
phia, i.s  a  new  competitor  iu  the  telephone  field.  Sorae  very  btrong  claims  are 
made  for  its  instruments,  which  are  said  to  work  equally  well  on  very  long  and 
veiy  short  lines. 

MR.  JOSEPH  SAOHS  will  represent  at  the  Cleveland  Electric  Light  Conven- 
tion the  following  firms:  D.  Van  Noatraud  Company,  Scientific  Book  Publishers; 
The  Solar  Arc  Lamp  Company:  the  McCreary  Blectrical  Specialty  Company. 
and  Rossittr  &  MacGovern,  all  of  New  Yoik. 

THE  D.  &  D.  ELHCTKIC  COMPANY,  of  Minneapolis.  Minn.,  is  to  be  con- 
gralulnled  upon  a  most  attractive  show-card  calling  attentitjn  to  its  well-knuwn 
dynamos  and  motors.  This  card  is  one  of  the  hand^^omest  specimens  of  tasteful 
advertising  lithography  we  have  seen, 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  has  issued  an  1895  cata- 
logue of  street  railway  supplies  which  is  most  comprehensive  in  its  scope  and 
complete  as  to  details.  The  print  is  unusually  good,  and  the  book  is  provided 
with  a  substantial  and  handsome  embossed  cover. 

THE  HART  &  HEGEMAN  MANUFACTURING  COMPANY.  Hartlord. 
Conn.,  has  issued  a  handsome  pamphlet  of  24  pages  (Catalogue  "B").  describ- 
ing numerous  forms  of  ilie  Hart  snap  switch.  Among  these,  besides  the  usual 
forms,  are  3  and  4-way  switches  and  many  varieties  ot  flush-plate  switches. 

THE  BERLIN  IRON  BRIDGE  COMPANY.  East  Berlin.  Conn.,  has  just  com- 
pleted the  new  power  house  for  the  Hartford  Street  Railway  Company,  and  it 
is  said  to  be  one  of  the  finest,  if  not  the  finest,  in  the  New  England  States.  It 
i«  66  ft.  wide  and  230  ft.  long,  entirely  fireproof,  no  woodwork  at  all  being  used 
about  the  building. 

THE  WILMOT  &  HORBS  MANUFACTURING  COMPANY  suffered  a  serious 
loss  ou  Monday,  the  4lh  iust..  when  its  rolling  mill  and  factories  at  Bridgeport. 
Conn.,  were  entirely  destroyed  by  fire.  The  company  will  at  once  commence 
rebuilding  its  plant,  and  hopes  that  in  the  course  of  three  months  it  will  be  able 
to  have  manufactured  goods  ready  for  the  market. 

MR.  JOHN  A.  JUST,  of  Rochester.  X.  Y..  has  perfected  a  new  paving  com- 
pound which  he  calls  '' Apphaltine."  It  is  claimed  that  asphaltine  is  a  good 
insulator,  non-absorptive  and  not  subject  to  decay,  and  it  has  been  suggested 
that  in  view  of  these  properties  the  compound  might  be  also  used  to  advantage 
in  protecting  underground  pipes  from  the  electrolytic  influence  of  street  rail- 
way currents. 

THE  FISCHER  FOUNDRY  AND  MACHINE  COMPANY.  Pittsburgh  (S.  S  ). 
Pa.,  has  issued  a  large  page  and  well  illustrated  catalogue  descriptive  of  the 
Fischer  high-speed  automatic  engine,  the  construction  of  which  is  shown  in  a 
number  of  well-executed  sectional  views.  The  makers  claim  for  their  engine 
that  its  regulation  is  unsurpassed,  and  the  counterbalancing  is  so  even  that  the 
engine  will  ruu  at  its  rated  speed  on  a  smooth  plate  without  holding  down  bolts. 
Particular  attention  has  been  paid  to  material,  workmanship  and  finish. 

THE  INTERIOR  WIRING  AND  FIXTURE  COMPANY,  of  No.  60  West 
Twenty-sixth  street.  New  York,  is  placing  on  the  market  a  line  of  aluminium 
reflectors  for  incandescent  lamps,  for  which  special  advantages  are  claimed. 
One  form  of  reflector  is  made  to  be  held  between  the  neck  and  tip  of  any  incan- 
descent lamp,  without  the  use  ot  a  shade  holder,  and  is  claimed  to  be  entirely 
self  adjusting.  Another  type  is  made  in  the  form  of  a  narrow  ring  to  slip  down 
over  Ihe  lamp  about  half-way  the  bulb.  It  is  claimed  that  these  reflectors  will 
never  tarnish, 

THE  ELWELL-PARKER  ELECTRIC  COMPANY  OF  AMERICA.  Cleveland.  O.. 
is  now  building  for  the  Cleveland  City  Railway  Company  a  1  000-hp  direct-con- 
nected railway  generator  that  is  to  be  driven  bj' a  triple-expansion  condensing 
engine  of  the  marine  type,  manufactured  aud  supplied  by  the  Globe  lion 
Works,  of  Cleveland.  The  speed  of  the  generator  and  engines  is  to  be  HO  rev- 
olutions per  minute.  This  combined  plant  is  designed  to  work  at  an  effi- 
ciency as  high,  if  not  higher,  than  anything  heretofore  obtained.  The  maxi- 
mum overload  capacity  of  this  plant  is  to  be  2  000  hp. 

THE  SPRAGUE  ELECTRIC  ELEVATOR  COMPANY.  New  York  city,  has  jusl 
been  awarded  the  contract  for  15  electric  elevators  in  the  Parrolt  Building,  San 
Francisco.in  competition  with  hydraulic  machines.  Eleven  of  these  are  Sprague- 
Pratt  multjplying-sheave  machines,  and  four  are  the  new  Sprague  tandem-drum 
machines.  This  is  one  of  the  largest  buildings  aud  one  of  the  largest  elevator 
plants  in  the  world,  and  coming  immediately  after  the  awarding  of  the  machines 
for  the  Boston  Globe  Building  and  the  New  York  Custom  House,  emphasizes  the 
•  'passing'*  of  the  hydraulic  elevator. 

MR.  J,  R.  WILEY  has  just  been  engaged  by  the  Standard  Underground  Cable 
Company  to  represent  them  in  the  West,  with  headquarters  in  the  Rookery 
Building.  Chicago.  Mr.  Wiley  is  well-known  in  electrical  circles,  having  been 
connected  with  electrical  enterprises  for  many  years.  He  is  a  brother  of  Mr. 
Geo.  L.  Wiley,  who  has  represented  the  Standard  Underground  Cable  Company 
in  New  York  and  the  East  for  the  past  ten  years.  Mr.  J.  R.  Wiley  assumed  the 
management  of  the  Western  sales  department,  made  vacant  by  the  untimely 
death  of  the  well-known  and  popular  Fred.  E.  Degenhardt. 

THE  NEW  YORK  ELECTRIC  EQUIPMENT  COMPANY.  S.  Bergmann  presi- 
dent, contractors  foi  electric  light  pi  mts.  construction  and  wiring,  as  well  as 
agents  of  the  Edison  Illuminating  Company,  of  New  York,  for  the  Edison  patented 
supplies,  has  removed  its  principal  offices  and  salesroom  to  the  new  and  com- 
modious building  occupied  by  its  works  at  Nos.  572  to  578  First  avenue,  corner 
of  Thirty-ihird  street.  The  more  central  location  of  the  company's  new  head- 
quarters, and  the  increased    facilities   consecjuept   upon   bringing    together  its 
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exfcutive.  selling,  constructing  ami  nmnuracturing  forces  in  one  building,  will 
enable  ii  to  meet  the  demands  of  its  rapidly  increasing  business  more  promptly 
and  thorou^hlv  than  ever.  The  building  at  50  Duane  street,  where  its  oflices 
were  formerly  located,  will  continue  to  be  occupied  by  the  company  as  a  branch 
salesroom  for  the  convenience  of  nearby  customers,  and  as  a  branch  supply 
depot  for  other  contractors.  The  company  is  now  approaching  the  close  of  its 
third  year  of  business  as  successors  I o  the  construction,  wiring  end  supply  de- 
partment of  the  Hdison  Electric  Illuniiuating  Company,  and  the  removal  was 
rendered  necessary  by  the  fact  that  it  has  outgrown  the  facilities  offered  by  its 
old  quarters  at  the  corner  of  Duane  and  Kim  streets. 


business  Hottccs 


WOVEN  WIRK  BRUSHES. -The  Helknap  Motor  Company,  of  Poriland.  Me. 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BATTERY  CUT-OUT.  CHE AP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  Soutb 
Warren  street.  Syracuse.  N.  Y. 


^llustrateb  ^scorb  of  <Skcit\cal  (^aknis. 


UNITED  STATES  PATENTS  ISSUED  FEBRUARY  S.  1985. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New  York.] 

Reissue  11,470.  APPARATUS  FOR  STOPPING  ENGINES:  F.D.Taylor,  Hart- 
ford. Conn.  App.  filed  Jan.  3.  ISIS.  This  comprises  a  spring  actuated 
shaft,  clutch  parts  connected  therewilh,  releasing  and  resetting  mechanisms 
comprising  with  other  elements  a  tumbler,  and  a  swinging  shipping  lever 
in  operative  engagement  with  each  other. 


No.  533,459.  -Electrically  Lighted  Bi  oy. 


S33  427.  AUTOMATIC  TELEPHONE  SWITCH:  H.  D.  Bayne.  Brooklyn.  N.  Y. 
App.  filed  May  31.  1894.  This  comprises  a  bracket  for  holding  the  receiver, 
having  one  jaw  stationary  and  the  other  pivoted,  the  latter  being  adapted  to 
engage  a  sliding  bar. 

533.445.  ELECTRIC  DENTAL  MOTOR  APPARATUS;  F.  N.  Denison,  Toronto. 
Canada.  App.  filed  May  26.  1894.  The  combination  of  a  foot  pedal  pivoted, 
swiveled  and  making  contact,  of  an  insulating  plug  provided  with  an  insu- 
lating ring. 

533.447.  ELECTRIC  RAILWAY:  J.  G.  Douty.  Williamsport,  Pa.  App.  filed  May 
17.  1894.  This  comprises  a  car  and  trolley  wire,  a  frame  secured  to  the  car, 
a  tubular  arm  having  trunnions  mounted  on  the  frame,  springs  between  the 
tubular  aims  and  the  bearings  of  its  trunnions,  a  trolley  arm  carried  by  the 
arm.  and  a  trolley  wheel  carried  by  the  trolley  arm. 

533,459.  ELECTRICALLY  LIGHTED  BUOY:  I.  W.  Henry.  New  York.  App. 
filed  May  29,  1893.  The  combination  of  a  buoy,  a  transformer  housed  in  a 
socket  formed  in  the  buoy,  and  a  lamp  or  lamps  electrically  connected  with 
the  lew  tension  winding  of  the  transformer.    (See  illustration  ) 

533.490.  ELECTRIC  FIRE  ALARM  AND  POLICE  SIGNAL  BOX:  G.  E.  Paynter 
and  W.  H.  Thompson.  Richmond.  Va.  App.  filed  May  4.  1894.  This  com^ 
prises  a  releasing  lever  signal  transmitting  mechanism.  locking  device  nor- 
mally engaging  the  releasing  lever,  and  means  operated  by  the  sliding  move- 
ment of  a  key  upon  its  insertion  in  the  door  for  unlocking  the  lever. 

533.502.  METHOD  OF  AND  MEANS  FOR  TESTING  INCANDESCENT 
LAMPS;  F  S.  Smith.  Pittsburgh,  Pa.,  and  J.  A.  Vandegrift.  Allegheny.  Pa 
App.  filed  July  9.  1894.  The  method  of  definitely  ascertaining  the  proper 
moment  for  putting  lamps,  under  process  of  exhaustion,  into  circuit  for  the 
purpose  of  expelling  occluded  gases,  which  consists  in  causing  e  lectrica 
oscillations  of  high  frequency  and  potential  to  pass  from  the  circuit  afore- 
said through  the  space  within  the  lamp  bulb. 

533.60".  INSULATED  CONDUCTOR:  H.  G.  O'Neill.  Boston.  Mass.  App  filed 
March  22.  1894.  This  consists  of  a  paste  composed  of  powdered  silicates  and 
rendered  waterproof. 

533.619  TELEPHONE  ARM  REST  AND  RECEIVER  HOLDER;  W.  Stuebing. 
Cincinnati.  O.  App.  filed  Oct.  30.  1894.  This  comprises  a  rod  moving  in  a 
bar  and  bent  near  its  upper  end,  a  spring  holding  the  rod  in  place,  a  curved 
and  forked  support  for  the  receiver  attached  to  the  upper  end  of  the  rod,  a 
round  and  notched  bar  held  vertical  by  arms  on  the  base,  an  elbow  rest  at 
the  top  of  the  arm.  a  sleeve  adjustable  on  the  vertical  bar  with  which  the 
arm  is  integral,  and  a  pawl  pivoted  in  the  socket  and  holding  it  in  place  on 
the  bar, 

533.627.  CONDUIT  ELECTRIC  RAILWAY:  W.  H.  Baker,  Pawtucket.  R.  I. 
App.  filed  May  18.  1894.  A  trolley  having  an  elongated  dome-like  hood  for 
patching  drip  falling  through  the  conduit-slot,  the  bood  terminating  at  each 


end  in  a  down-turned  point  and  having  troughs  along  each  side  leading  to 
the  points.     (See  illustration.) 

!.631.  SUBWAY  FOR  ELECTRIC  RAILW.iVYS:  F.  E.  Button.  Rochester.  N. 
Y.  App.  filed  June  6,  1894.  The  combination  with  the  opposite  rails,  a 
cross-sleeper  arranged  beneath  the  rails,  and  a  tie  bar  having  a  downwardly 
deflected  central  portion  secured  to  the  cross-sleeper,  and  upwardly  extend- 
ing extremities  secured  to  the  rails. 

J.698.  SAFETY  CONNECTION  FOR  ELECTkiC  CONDUCTORS;  R.  E.  Bales. 
Brooklyn.  N.  Y.  .\pp.  filed  June  20.  189).  This  comprises  supports,  a  cover 
plate  connecting  a  conductor  with  the  cover  and  having  vertical  slots  at 
their  outer  ends  and  horizontal  slots  at  theii  inner  ends,  and  bolts  for  en- 
gaging the  slots. 

5.729.  TELEPHONIC  OR  ANALOGOUS  ELECTRODE;  T.  McCoubray.  N^w 
York.  N.  Y.  App.  filed  Aug.  9,  1894.  A  telephonic  electrode  made  frtjm 
carbon  residuum  of  an  oil  such  as  pelroleum.  which  residuum  is  recarbon- 
ized. 

S,7S1.  SEPARATOR  PLATE  FOR  STORAGE  BATTERIES :  P.  G.  Salom. 
Philadelphia.  Pa.  App.  filed  May  9,  1894.  A  separator  made  of  non-con- 
ducting material  having  perforated  flat  sections,  one  side  adapted  to  rest 
against  a  battery  plale.  and  having  hollow  ribs  formed  by  crimping  the 
plate,  the  ribs  being  on  one  side  onlv  so  as  to  leave  a  space  between  the 
main  body  of  the  separator  and  the  battery  plate  resting  against  the  ribs. 

J.78S.  TELEPHONE  EXCHANGE;  M.  Brooks.  ;Minneapolis.  Minn.  App 
filed  Oct.  17.  1894.  The  induction  terminals  comprising  each  a  hollow  col 
and  an  iron  core  coil  together  mounled  upon  an  iron  yoke,  the  two  terminals 
being  adapted  to  be  placed  together  to  form  a  closed  circuit  magnetic  induc- 
tion coil. 

3.791.  ELECTRIC  BATHING  APPARATUS:  C.  Doehring.  New  York,  N.  Y. 
App.  filed  June  22.  1894.  This  comprises  a  tub  having  a  heating  jacket,  and 
a  pad  of  flexible  metal  sheets  suspended  therein  and  constituting  electrodes. 

3.795.  ELECTRIC  BROILER  OR  TOASTER;  L.  T.  Edwards.  Haverford,  Pa. 
App.  filed  March  2.  1894.  This  consists  of  a  frame,  a  grid  contained  therein 
and  through  which  the  current  is  intended  to  pass,  and  insulating  connec- 
tions between  the  opposite  side  portions  of  the  grid  and  the  frame. 


No.  533,627.— Conduit  Electric  Railway-. 

533.810.  conduit  ELECTRIC  RAILW.\Y;  A.  Rosenholz.  San  Francisco,  Cal. 
App.  filed  May  22.  1894.  This  comprises  means  for  intermittently  trans- 
mitting current  from  main  line  conductors  to  the  cars  as  they  pass  along  the 
track,  the  connection  with  each  switch  being  cut  off  as  soon  as  the  car  has 
passed. 

533  836.  CONDUIT  SYSTEM;  C.  M.  Yost,  Washington.  D.  C.  App  filed  Nov. 
3.  1894.  This  comprises  a  main  conductor,  alternately  arranged,  fixedly 
mounted  conductor  bars,  having  an  independent  connection  with  the  main 
conductor  and  arranged  with  their  ends  overlapping  and  a  separate  plate 
for  each  bar  by  which  it  is  secured  in  proper  position  with  relation  to  the 
slot. 
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ANOTHER  RECORD  BREAKER. 

The  present  nuiuber  of  The  Electrical  World  is  the  6Dcsttbat 
has  ever  gone  to  a  convention.  The  articles  are  of  unusual  timeliness 
and  importance,  while  in  number  of  advertisements  anil  in  volume 
of  advertising  no  previous  convention  issue  has  ever  reached  as  high 
a  mark.  Tbe  figures  for  the  corresponding  issues  for  the  last  five 
years — all  announcements  of  Ihe  publishers;  all  "office  advertising" 
being  entirely  omitted  from  tbe  calculations -compare  as  follows: 

Number  Inches 

of  Advertise-  of  Advcr- 

Pages.                       ments.  tlsing. 

March  7,  J891 42                                 301  2,099 

February  27.  1892.. 52                                 357  2,6U 

March  4,  1893 S6                               378  2.828 

March  4,  1894  76                                 386  3.21S 

February  23.  1895 84                                 395  3,5«) 

Thi;  Electrical  World  is  trying  conscientiously  to  give  manu- 
."■acturers  the  be.^t  advertising  service  possible  in  its  field  at  the 
least  cost,  and  it  is  most  gratifjMng  to  see  from  tbe  figures  quoted 
that  nuuiufacturers  appreciate  this  more  and  more  as  time  goes  on. 

ECONOMY    IN   THE    BOILER    ROOM. 

The  article  by  Lieut.  Cahoon,  in  another  column,  brings  out  in  a 
forcible  manner  the  influence  of  the  boiler  room  factor  on  tbe 
economy  of  operating  central  and  power  stations- a  subject  upon 
which  too  much  stress  cannot  be  laid.  While  the  question  of  firemen 
has  been  discussed  before  the  National  Electric  Light  Association,  and 
its  importance  is  freely  acknowledged  by  station  managers  whenever 
it  is  brought  forward,  yet  it  cannot  be  said  that  much  progress  has 
been  made  in  cariying  out  tbe  many  suggestions  offered.  One 
reason  seems  to  be  a  disinclination  on  tbe  part  of  employers  to  offer 
the  wages  of  skilled  labor  to  a  class  of  workmen  who  have  from 
lime  iiBmemorial  been  considered  as  not  differing  from  day  laborers 
— the  reluctance  havirg  probably  its  real  cause  at  the  present  day  in 
the  fear  of  establishing  a  precedent  that  might  lead  to  demands  for 
increase  of  pay  from  other  classes  of  employes.  Of  the  different 
items  that  go  to  make  up  the  cost  of  producing  electrical  energy, 
but  few  in  a  given  case  are  capable  of  being  materiallv  reduced;  tbe 
capital  charges  are  fixed,  the  costs  of  management,  superintendence, 
and  labor  are  usually  kept  at  a  point  not  admitting  of  further 
economy,  but  the  large  item  of  fuel,  though  its  importance  may  be 
recognized,  is  yet  the  one  that  in  most  cases  receives  the  least  intel- 
ligent attention.  It  is  true  that  firemen  are  the  subject  of  much 
complaint,  and  it  is  generally  felt  that  the  boiler  room  is  a  weak 
point  in  the  station  economy,  but  it  is  rare  that  the  remedy,  and 
there  is  but  one,  is  applied— tbe  payment  of  the  wages  that  the 
skill  required  warrants.  That  skill  and  intelligence  on  the  part  of 
the  fireman  are  demanded  should  not  be  a  matter  ofopinion,  for  it 
can  readily  be  seen  that  the  conditions  predicate  them.  There  are 
definite  conditions  for  a  maximum  economy  in  burning  a  given 
fuel,  and  as  these  conditions  vary  with  the  rate  of  combustion,  an 
intelligence  is  required  that  cannot  be  expected  of  the  day  laborer. 
Furthermore,  the  attention  necessary  to  see  that  the  fires  are  kept  in 
proper  condition,  the  frequency  and  quickness  with  which  they  should 
be  fed,  and  the  care  required  in  properly  working  them  are  what 
one  cannot  expect  from  those  receiving  the  usual  rate  of  wages  now 
paid,  even  if  they  should  possess  the  necessary  intelligence.  When  it 
is  once  generally  recognized  that  firing  is  a  skilled  trade,  and  when 
firemen  are  paid  as  skilled  workmen,  then  we  may  expect  to  hear 
less  often  of  stations  using  from  four  to  six  pounds  of  coal  to  develop 

an  indicated  horse-power.        

ARC    LAMP  CARBONS. 

We  have  referred  several  times  to  the  great  influence  of  the 
quality  of  arc  lamp  carbons  on  tbe  candle  power,  and  in  the  present 
issue  Prof.  Stine   confirms  our  statement  that   tbe  light  given  with 
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different  carbons  in  lanips  using  the  same  amount  of  energy  may 
show  a  difference  as  high  as  SO  per  cent.  In  the  article  to  which  we 
refer  stress  is  laid  upon  the  fact  that  the  electric  arc  is  not  the  direct 
sonrce  of  light,  and  thai  the  real  principle  is  the  same  applying  in 
the  case  of  other  illuniinants,  which  is  that  of  the  action  of  heat 
upon  a  vapor,  rendering  it  luminous.  The  function  of  the  carbons 
in  acting  as  electrodes  has  nothing  directly  to  do  with  the  produc- 
tion of  the  light,  that  depending  upon  the  quantity  and  quality  of 
the  luminous  vapor  which  they  supply  under  the  action  of  the  in- 
tense heat  of  the  arc  proper.  It  would  be  absurd  to  judge  of  the 
value  of  a  gas  without  reference  to  its  light-giving  qualities,  but  this 
is  what  is  too  often  done  in  the  case  of  carbons,  the  question  of  life 
being  usually  the  one  which  determines  a  selection.  As  pointed 
out,  the  intense  brilliancy  of  the  arc  renders  it  difficult  for  the  eye 
to  appreciate  readily  and  directly  even  great  differences  in  candle 
power,  so  that  variations  which  would  be  at  once  detected  and  not 
endured  in  the  case  of  other  illuminants,  do  not  receive  prompt 
attention  when  occurring  in  arc  lighting.  Perhaps  the  comparative 
newness  of  the  light  has  also  something  to  do  with  the  lack  of  con- 
cern manifested,  for  the  quarrels  now  so  frequently  occurring  be- 
tween arc  lighting  companies  and  their  customers  on  this  score  seem 
to  indicate  that  the  public  is  finally  learning  to  appreciate  the  differ- 
ence between  a  good  arc  light  and  a  poor  one.  The  qualities 
necessary  for  a  good  carbon  follows  from  the  definition  given  of  its 
true  function.  It  should  give  off  vapor  readily,  and  of  a  quality  to 
radiate  the  greatest  number  of  luminous  rays,  and  be  of  uniform 
texture.  If  it  does  not  possess  this  latter  property  the  arc  will  be 
unsatisfactory,  even  if  the  carbon  is  soft  and  of  good  material,  as 
conditions  will  be  introduced  that  will  not  permit  it  to  burn  to  the 
best  advantage.  To  vaporize  readily,  the  carbon  must  not  be  hard, 
and,  therefore,  its  life  cannot  be  as  great  as  that  of  a  hard  carbon. 
The  same  caution  here  applies  with  lespect  to  long  life  as  in 
the  use  of  incandescent  lamps,  a  long  life  in  the  latter  case  implying 
a  direct  loss  instead  of  a  saving.  As  a  consequence,  an  arc  carbon 
recommended  to  burn  an  unreasonable  number  of  hours  should  be 
avoided,  as  long  life  will  here,  also,  through  the  lesser  quantity  of 
light  given,  more  than  overcomes  the  difference  in  cost.  When 
light  becomes  to  be  considered  as  light  and  not  measured  in  lamp- 
hours,  and  is  paid  for  according  to  this  basis,  these  considerations 
will  be  given  their  true  weight,  and  poor  carbons  will  be  rated  at 
their  real  value. 

THE    CLEVELAND    CONVENTION. 

The  Convention  of  the  National  Electric  Light  Association  at 
Cleveland  promises  to  be  even  more  important  than  that  held  at 
Washington  last  year,  though  the  latter  was,  in  many  respects, 
perhaps  the  most  important  in  the  history  of  the  association.  The 
interim  between  these  meetings  has  witnessed  such  an  unusual  num- 
ber of  events  affecting  the  electrical  industry  that  the  older  mem- 
bers have  doubtless  been  reminded  of  the  earlier  days  of  the  Asso- 
ciation, when  the  interval  between  meetings  often  witnessed  a  revo- 
lution in  the  art  or  its  methods.  While  the  expiration  of  the  incan- 
descent lamp  patent  and  the  invalidation  of  the  feeder-and-main 
patent  were  most  interesting  events,  the  practical  effect,  however, 
was  comparatively  slight  and  the  Convention  will  have  brought 
before  it  several  matters  that  promise  to  affect  more  largely  the  in- 
terests of  its  members  during  the  coming  year  than  they  have  been 
by  the  occurrences  in  the  one  just  closing.  The  most  important  of 
these  is  the  subject  of  power  distri  bution  by  alternating  currents, 
which  the  rapid  perfection  of  induction  motor  is  quickly  bringing 
to  such  a  point  that  it  can  no  longer  be  neglected  by  the  central 
station  manager.  Should  the  claims  now  being  made  in  regard  to 
the  practicability  of  using  these  motors  for  general  power  distribution 
on  lighting  circuits  be  maintained,  and  this  seems  probable,  the 
continuous  current  will  be  definitely  placed  in  such  a  serious  slate 
of  inferioiity  as  to  give  real  cause  of  alarm  to  its  adherents,  and 
should  tend  to  make  them  consider  the  advisability  of  taking  ad- 
vantage themselves  of  the  new  advance  rather  than  wait  for  it  to  be 
exploited  by  a  rival.  Another  subject  also  coming  well  to  the 
front  is   that  of   central  station    storage  which,  as  far  as   relates    fo 


storage  batteries,  has  already  received  an  impetus  from  the  recent 
ending  of  the  unfortunate  litigation  which  so  long  had  crippled 
the  industry.  The  paper  on  direct  connected  arc  dynamos  will 
doubtless  be  submitted  to  a  thorough  discussion,  and  unless  it  is 
shown  that  real  objections  exist  against  such  machines,  we  may  ex- 
pect as  a  result  their  rapid  adoption  in  all  large  stations,  and  one 
of  the  principal  causes  thus  removed  of  the  remark  so  frequently 
heard  in  regard  to  the  backwardness  of  arc  lighting  from  a  technical 
standpoint.  Another  subject  of  lively  interest  to  be  brought  before 
the  Convention  is  the  competition  of  the  Welsbach  burner,  and  in 
this  connection  we  think  that  stress  might  be  laid  by  the  older 
members  on  the  fact  that  the  present  "scare"  is  but  the  recurrence  of 
others  that  have  several  times  before  taken  place  on  the  same  sub- 
ject and  had  in  each  case  but  a  short  existence.  The  character  of  the 
light  given,  the  unsightliness  of  the  mantle,  its  fragile  character  and 
the  trouble  which  its  use  entails,  will  probably  again  have  the  same 
result  as  when  on  previous  occasions  it  for  a  time  received  the  favor 
of  the  public,  and  of  this  fact  indications  are  already  to  be  seen 
in  New  York  City. 

COAL   CONSUMPTION    IN    CENTRAL   STATIONS. 

The  article  by  Mr.  E.  A.  Merrill,  in  another  column,  will  be 
found  an  important  contribution  to  a  subject  of  vital  importance  in 
the  design  and  operation  of  generating  stations,  and  we  know  of  no 
other  paper  on  the  same  subject  which  has  so  thoroughly  considered 
ail  of  the  factors  involved.  Much  has  been  written  of  the  influence 
of  the  load  factor,  but  usually  in  general  terms  or  based  upon  only 
part  of  the  factors  entering  in  economy  of  operation.  In  the  tables 
accompanying  the  article,  however,  will  be  found  figures  that  can 
be  accepted  with  the  assurance  that  they  embody  every  quantity 
affecting  the  result,  and  represent  all  the  different  types  and  sizes  of  ■ 
engines  now  generally  employed  in  stations.  As  will  be  seen,  the 
coal  and  water  consumption  are  referred  to  the  dynamo  and  this,  as 
remarked  by  the  author,  is  the  only  logical  basis  of  comparison,  as 
will  be  realized  upon  consideration  of  the  varying  rate  of  the  many 
losses  between  the  boiler  and  switchboard.  A  striking  illustration  of 
the  influence  of  the  load  factor  is  given  by  the  various  curves.  In  Fig. 
5.  for  example,  we  find  that  with  the  most  efficient  type  of  engine 
and  dynamo,  and  generating  a  kilowatt-hour  on  about  two  and  one- 
quarter  pounds  of  coal  at  full  load,  this  figure  is  increased  at  10  per 
cent,  to  11  pounds,  and  even  at  30  per  cent,  is  5  pounds;  with 
the  least  economical  type  of  machinery,  these  figures  become  34 
and  21  pounds  respectively.  It  should  be  understood  that  the 
data  from  which  the  cun^es  are  constructed  are  not  based  upon 
theoretical  deductions,  but  are  taken  from  good  engineeiing 
practice,  while  the  machinery  is  that  supplied  by  good  makers,  and 
assumed  to  be  operated  under  ordinary  conditions.  Considerable 
surprise  was  expressed  at  some  of  the  data  reported  at  the  Washing- 
ton Convention  of  the  National  Electric  Light  Association  by  the 
committee  investigating  the  subject  of  fuel  consumption  in  central 
stations,  but  in  the  light  of  the  results  of  Mr.  Merrill's  study  it 
will  be  seen  that  the  returns  showing  even  the  lowest  economy  were 
well  within  the  possible  limit.  The  lesson  to  be  derived  from  this 
investigation  is  the  absolute  necessity,  in  the  absence  of  storage,  of  so 
proportioning  the  units  of  a  station  as  to  admit  of  each  unit  being 
worked  at  as  nearly  full  load  as  possible.  The  general  remedy,  how- 
ever, seems  to  be  the  employment  of  an  auxiliary  storage  system,  par- 
ticularly where  ths  load  varies  over  wide  ranges.  It  should  be  borne  in 
mind  that  such  a  system,  aside  from  very  largely  decreasing  the  con- 
sumption, would  also  entail  other  advantages  and  savings.as  demon- 
strated in  European  practice.  In  conclusion  we  de-sire  to  call  atten- 
tion to  the  author's  remarks  on  the  necessity,  in  order  to  enable 
reforms  to  be  initiated,  of  comprehensive  .ind  accurate  station  rec- 
ords, in  detail,  accompanied  in  each  case,  when  published,  with  a 
description  of  the  station  equipment  and  details  of  operations;  with 
these  data  in  hand  all  will  agree  with  the  opinion  expressed  that 
much  of  the  uncertainty  now  surrounding  the  subject  of  coal  con- 
sumption will  be  dissipated.  The  desirability  of  referring  the  con- 
sumption to  the  out  put  at  the  switchboard  is  also  evident, and  that 
method  should  be  more  generally  followed. 
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The  Convention  of  the  National  Electric  Light  Association  at 
Cleveland  during  tlie  present  week  naturally  recalls  tbe  several 
important  events  affecting  the  electrical  industry  that  have  oc- 
curred since  the  Washington  meeting,  and  which  our  artist  has 
attempted  to  pictorially  represent.  The  expiration  of  the  Edison 
lamp  patent  last  November  was  the  most  notable  electrical  event  of 
the  past  year,  but  its  effect  bad  previously  been  largely  discounted 
and  tbe  uncertainty  in  regard  to  ihe  result  of  the  Bate  refrigerating 
case  has  probably  resulted  in  restraining  tbe  great  competition 
in  the  incandescent  lamp  field,  which  was  so  confidently  looked 
forward  to. 

The  decision  in  the  feeder-andmain  case  also  served  to  clear  up 
the  atmosphere,  and  the  opinion  of  the  Court  had  tbe  effect  of 
ritrengthening  tbe  growing  tendency  of  Federal  judges  to  apply  a  more 
severe  construction  as  to  what  constitutes  invention — a  tendency 
quite  marked  in  tbe  opinion  of  Judge  Grosscup  in  the  recent  arc 
regulator  case.  Another  principle  in  patent  law  of  interest  to  the 
electrical  public  generally,  and  which  is  also  being  more  literally  in- 
terpreted, was  that  involved  in  the  Berliner  case,  Judge    Carpenter 


basing  his  decision  upon  the  Supreme  Court  opinion  of  last  year  re- 
stricting the  practice  of  issuing  two  or  more  patents  on  substantially 
the  same  invention — using  the  word  in  its  latest  legal  sense. 

The  cessation  of  hostilities  among  storage  battery  manufacturer 
through  a  combination  of  their  interests  was  received  with  a  pleas- 
ure not  usually  felt  toward  similar  business  arrangements;  it 
was  felt  that  a  promising  industry  ba<l  been  stunted  by  the  incessant 
litigation  to  which  it  had  been  subject  for  years,  one  effect  of  which 
was  to  discourage  the  application  of  the  storage  batteiy  in  this 
country  to  many  cases  in  which  its  value  had  been  strongly 
demonstrated  in  Europe. 

Perhaps  one  of  the  most  important  advances  made  for  years  in 
connection  with  arc  lighting  was  tbe  recent  direct-coupled  arc 
dynamo  installation  at  Chicago.  The  use  of  large  arc  units,  which 
at  the  Washington  Convention  was  discussed  as  an  innovation,  has, 
during  the  year,  entirely  passed  through  the  transition  period  and 
entered  into  every-day  commercial  practice. 

The  Niagara  plant,  while  not  yet  in  operation,  has  nevertheless 
passed  into  such  a  stage  that  its  success  from  an  engineering  stand- 
point is  no  longer  the  matter  of  conjecture  that  it  was  rea.=onab1y 
considered  to  be  at  the  Washington  meeting. 
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A    New    Method    for    Deducing    the    Expression    for   Electro- 
magnetic Force. 

BY   CARY   T.    HUTCHINSON,    PH.D.,    AND    E.    R.    CAKICHOFI',    M.A. 

The  usual  method  followed  in  deducing  the  expression  for 
electromagnetic  force,  even  in  the  simplest  cases,  is  very 
abstract  and  does  not  leave  a  satisfactory  impression  upon  the 
mind. 


The  following  deductions  are  presented  as  tending  to  afford      solenoid: 


however  taken,  is  equal  to  the  surface  of  the  sphere,  or  4rrr'.     If 
then  i7  be  the  force  due  to  unit  length 
g:  X  4irr'  =  4nC. 
gr  =  C/r». 
The  force  due  to  the  entire  circumference  is 

g:'  r=  2-r  X  g^  =  2TC/';-. 
II.     To   find  the  force  at  a  point  within  an    indefinitely  lon^ 


a  clearer  understanding  of  the  facts  involved,  while  involving 
none  but  the  simplest  notions: 

"The  magnetic  force  at  a  point  is  the  force  which  unit  pole  at 
the  point  would  experience." 

"The  strength  of  a  magnetic  field  is  measured  by  the  magnetic 


P 
Fig.   1. 

force  at  each  point,  and  is  represented  by  the  density  of  the  lines 
of  force,  one  line  of  force  per  unit  area  corresponding  to  unit 
magnetic  field.  At  unit  distance  from  unit  pole,  the  force,  by 
definition,  is  unity;  the  area  of  unit  sphere  is  47r;  therefore,  from 
unit  pole  47r  lines  of  force  radiate,  since  each  unit  area  must  have 
one  line." 

"When  by  any  means  whatever  the  number  of  lines  of  force 
passing  through  a  circuit  carrying  current,  C  is  changed  by  N, 
the  total  work  done  by  or  upon  the  circuit  is  equal  to  (^A^" 

This  is  Faraday's  fundamental  experimental  result;  all  that 
follows  is  based  upon  it. 

'Faraday's  law  involves  a  definition  of  unit  current,  in  order  that 
the  work  may  be  numerically  equal  to  4n-  times  the  product  of  the 
current  by  change  in  flux. 

Biot  and  Savart  and  Maxwell  have  shown  experimentally  that  the 
force  due  to  a  current  in    an   unlimited   rectilinear   conductor   on  a 

pole  of  unit  strength  at  a  distance  r  from  the  current  is  -^ ,  where  A 

is  a  constant  to  be  determined  so  that  the  expression  for  work  done 
shall  be  equal  numerically  to  A'C. 

To  determine  this  constant: 

Imagine  unit  pole  at  P;  let  the  conductor,  AB,  revolve  uni- 
formly about  P,  describing  a  cylinder  of  radius,  r.    The  con- 


FiG.   2. 


ductor  cuts  the  entire  4!t  lines  which  radiate   from  the  unit  pole; 

the  work  done  is  therefore  47rC.     The  distance  that   the  con- 

.    AT 
ductor  moves  is  2t>-,  and  the  uniform  force  is  -— . 


The  work  then  is: 


IV- 


KC 


2  ff  n=27r  KC. 


This  must  eqnal  A'C,  and  therefore  K-^V^..  This  is  the  usual 
electromagnetic  definition  of  current,  but  obtained  in  a  different 
way.  With  this  definition  of  unit  curient  the  expression  for  work 
becomes  numerically  equal  to  N  C.  Using  this  we  shall  deduce 
the  expression  for  the  force  in  other  cases. 

I.  "To  find  the  expression  for  the  force  at  the  centre  of  a  cir- 
cle of  radius,  r,  due  to  current,  C,  flowing  around  the  circumfer- 
ence. Imagine  unit  pole  at  the  centre,  P.  Revolve  the  circular 
conductor  about  a  diameter,  AB,  through  180  degrees;  then  all 
the  47r  lines  from  the  unit  pole  will  be  cut,  and  the  total  work  done 
■will  be  4tC 

Each  element  of  the  conductor,  as  cd,  contributes  a  part  to 
the  work  proportional  to  its  length  and  to  the  distance  it  moves 
through.     The  sum  of  all  these  products  of  length  and  distance. 


Let  there  be   n  turns  per  centimetre.     Assume  unit  pole  at  /' 


n  n  o  o  o  n  o  q/6/o  o  o  o  o  o  n 


n  o  o  n /q/n  noooonoonn 


Fig.  3. 
tomoveparallel  to  the  axis  to /"  where   PP'  =  \X/n)Cm.     Every 
line  of    force  will  cut  one   spire  of   the  circuit,  for  any  line  that 
was  at  E  moves  to  E'  and  EE'  =  PP' . 

The  entire  circuit  will  then  be  cut  by  all  47r  lines  of  force;  the 
work  will  then  be  4jrC,  and  the  uniform  force  between  /"and  P' 
will  be  4-C /l/  n  =  4^  n  C.  This  is  irrespective  of  the  position 
of  /"within  the  solenoid. 


Electrical  Energy  Obtained  Directly  from  the  Cold  Combustion 
of  Coal  Gas. 


BY    CARL    BERING. 

In  connection  with  the  recent  experiments  of  Dr.  Borcbers 
which  have  been  attracting  so  much  attention,  the  following  simple 
little  experiment  made  in  1883  by  Mr.  von  Dobrowolsky  and 
myself,  at  the  suggestion  of  the  former,  may  be  of  interest  as  it 
seems  to  show  conclusively  that  a  cell  can  readily  be  made  in  which 
the  cold  combustion  of  coal  gas  (or  at  least  some  constituent  part  of 
it)  with  atmospheric  air  will  take  place,  yielding  its  energy  in  the 
form  of  an  electric  current. 

Two  carbons,  such  as  used  in  Leclanch^  cells,  were  carefully 
cleaned  and  platinized  with  platinum  black ;  they  were  then  placed 
in  dilute  sulphuric  acid  and  kept  short-circuited  for  some  time  in 
order  to  discharge  them,  should  there  be  anything  different  in  the 
two  causing  a  difference  of  potential.  One  was  then  placed  in  a 
jar  containing  ordinary  illuminating  gas  from  the  street  mains  and 
the  other  was  held  in  the  air.  After  a  while  they  were  inserted  in 
the  dilute  sulphuric  acid  and  connected  to  a  crude  galvanometer 
made  of  a  small  coil  of  wire  around  a  pocket  compass.  The  current 
obtained  when  started  and  stopped  at  proper  time  intervals 
caused  the  needle  to  spin  around  on  its  pivot  with  considerable 
speed.  It  may,  therefore,  be  said  that  a  motor,  although  only  an 
infinitely  small  one,  was  run  with  the  energy  thus  obtained.  No 
further  measurements  were  made  as  it  was  considered  to  be  of  no 
practical  interest  and  as  we  had  no  suitable  measuring  instruments  at 
the  time. 

I  believe  that  the  problem  of  the  conversion  of  the  energy  of  coal 
into  electrical  energy  without  the  aid  of  that  frightfully  wasteful 
converter,  the  steam  engine  and  boiler,  will  be  solved  first  by  some 
of  the  numerous  possible  indirect  ways.  If  scientists  and  in- 
ventors would  direct  their  attention  to  these  rather  than  to 
the  direct  methods  we  would,  I  think,  be  relieved  much  sooner 
from  the  necessity  of  using  the  wasteful  steam  engine  and 
boiler,  which,  although  very  useful  in  the  absence  of  something 
better,  must  still  be  regarded  as  merely  a  temporary,  unsatis- 
factory makeshift.  The  efficiency  of  the  engine  boiler  converter  is 
so  very  low  that  it  will  require  but  a  very  poor  and  inefficient 
electrical  converter  to  relegate  it  to  the  museums. 


Two  Thirteens  a  Lucky  Combination . 


Miss  McLaughlin,  cashier  of  The  Electrical  World,  completed, 
on  February  13,  her  thirteenth  year's  service  on  the  paper.  Not 
only  all  the  money,  but  all  the  correspondence  has  passed  through 
her  hands.  Probably  a  million  letters  have  been  opened  by  her 
during  this  time. 


February  23,  1895. 
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Manual  Training  and  Technical  Education  in  Cleveland,  O. 


l.i:VlvLANl)  beiii^r  a  city 
noted  for  the  excellence  of 
its  schools  and  also  for  its 
luannfactures  and  its  engi- 
neering works,  it  is  not  sur- 
prising that  manual  training 
and  technical  education  have 
been  carefully  develope<l 
there. 

riie  manual  training 
I  liools  connected  with  the 
1 1 'lie  school  system  are  two 
)  number  —  the  Central 
uuiual  Training  School  and 
the  West  Manual  Training 
School.  Hotli  of  these  schools  are  for  high  school 
students,  and  are  nnder  exceptionally  competent  in- 
structors— Ml.  W.  C.  Skinner  and  Mr.  W.  rj.  Roberts,  respectively. 
Before  reaching  the  manual  training  schools  the  students  obtain  a 
very  considerable  training  of  the  eye  and  hand  while  passing 
through  the  primary  and  grammar  grades,  such  as  clay  modeling, 
V^ork  in  paper  and  card  board,  drawing,  knife  work  in  wood,  etc. 
The  University  School,  under  Mr.  N.  M.  Anderson,  principal,  and 
with  Mr.  S.  I'.  Rider  and  W.  E.  Graves  in  charge  of  machine  work 
and  carpenter  work,  respectively,  is  a  high  grade  school,  preparing 
boys  for  classical  or  technical  courses  in  college.  Special  attention 
is  given  to  manual  training  and  with  marked  success. 

Adelbert  College  is  a  portion  of  the  Western'  Reserve  University. 
Its  most  recent  building  is  the  physical  laboratory,  which  is  in 
charge  of  Prof.  Whitman,  assisted  by  Mr.  W.  M.  Woodworth.  In 
the  design  of  the  building  great  care  was  taken  in  the  special  adap- 
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tation  to  advanced  work  in  electrical  measurements.  The  two  rooms 
u.sed  for  electrical  work  are  entirel)- free  from  iron  in  their  construc- 
tion, have  a  cement  floor,  solid  brick  piers,  and  slate  slabs  built 
into  the  wall  to  accommodate  the  most  sensitive  instruments.  A 
good  sized  storage  battery  has  a  room  by  itselt,  and  current  for 
charging  this  is  kindly  furnished  by  the  street  railwaj-  companj-. 

In  the  dynamo  room  is  a  small  Brush  arc  light  machine  and  a 
Westinghouse  incandescent  machine  for  lighting  the  building.  The 
latter  was  designed  by  the  Westinghouse  Company  for  this  labora 
tory,  and  is  provided  with  collector  rings,  so  that  a  HO-voIt  direct 
current  and  a  two  phase  alternating  current  may  be  obtained  from 
the  machine  at  the  same  time.  A  switchboard  with  the  usual 
station  indicators,  volt  and  ammeters,  and  converters  completes  the 
electrical  equipment.  The  department  of  physics  is  in  charge  of 
Prof.  Frank  P.  Whitman. 

The  Case  School  of  Applied  Science  was  founded  in  1877.  During 
the  past  few  years,  and  under  the  leadership  of  President  Cady  Staley, 
it  has  made  most  marked  progress.  It  has  a  well  equipped  mechani- 
cal department  under  Prof.  C.  H.  Benjamin,  and  the  electrical 
department  under  Prof.  J.  W.  Langley  is  most  efficient.  Civil 
engineering,  technical  chemistry,  etc.,  are  al!  given  in  the  most 
thorough  manner,  and  under  exceptionally  competent  instructors. 

The  following  information  in  regard  to  the  course  in  electrical 
engineering  we  extract  from  the  last  annual  catalogue:  The  course 
is  intended  to  fit  students  for  professional  work  in  the  various 
branches  of   applied  electricity.     To  this  end  the  instruction  is  both 


theoretical  uud  practical,  and  is  combined  with  so  much  of  the 
couises  in  meclianical  engineering  and  physics  as  will  form  a  pre- 
paration from  which  to  specialize  in  the  direction  of  electical  work. 
During  the  first  two  years  the  -instruction  is  nearly  identical 
with  that  ill  niechunical  engineering,  in  the  third  year  a  thorough 
course  in  theoretical  electricity  is  given;  this  includes  lectures  and 
recitations  on  the  principles  of  the  science  and  its  elementary  math- 
ematical trealnienl.  A  large  portion  of  the  afternoon  hours  is  de- 
voted to  lal)oratory  or  shop  work.  In  the  electrical  laboratory  stu- 
dents make  ineasuremeiits  of  resistance,  potential,  and  induction  by 
all  the  recognized  standard  methods.  In  the  shop  they  have  tests 
of    materials  dynainoineter    and  indicator    practice  with    the    steam 
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engine,  and  general  shop  work.  In  the  fourth  year  theoretical  elec- 
tricity in  its  advanced  development  is  taken  up.  On  the  practical 
side  students  give  special  attention  to  methods  of  testing  and  meas- 
uring the  out-put  of  dynamos  and  motors;  methods  of  wiring  for 
arc  and  incandescent  circuits  and  testing  for  faults  in  the  same; 
photometry  of  electric  lights  and  distribution  of  power  for  street 
railroads  and  other  purposes.  The  principles  of  dynamo  and  motor 
designing  receive  practical  illustration.  In  addition  to  this  a  con- 
siderable fraction  of  the  time  of  the  last  two  years  is  given  to  details 
of  construction.  This  is  an  important  feature  of  the  course;  each 
student  personally  constructs  at  least  one  part  of  a  dynamo  or 
motor  on  a  commercial  scale  of  magnitude.  The  increasingly  im- 
portant applications  of  electricity  to  the  treatment  of  ores  and  the 
reduction  of  metals  also  receive  working  illustration  in  the  electrical 
engineering  laboratory.  ' 

In  addition  to  the  customary  outfit  of  galvanometers,  voltmeters 
and  ammeters,  the  electrical  engineering  laboratory  contains  two 
engines,  four  dynamos  and  a  108-cell  storage  battery. 

Frequent  visits  are  made  to  electrical  establishments,  and  each 
student  before  graduating  must  present  a  thesis  on  some  topic  con- 
nected with  the  commercial  applications  of  electricity. 


?^i?^i!iliiif 
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lluiil,  OF     bCIKXCE. 


If  any  of  the  exhibitors  at  the  National  Electric  Light  Convention 
have  anj-  question  as  to  what  to  do  with  their  exhibits  after  the 
close  of  the  convention,  it  is  believed  that  Prof.  Langley  will  give 
them  full  instructions. 
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Suggestions  for  Metering  Devices— VII.* 


BV   S.    D.    MOTT. 

Ostnolic  Meters. 
The  curious  action  of  liquids  subjected  to  electrification  in  the 
capillaries  of  porous  materials  known  as  electro  capillary 
phenomena  is  a  field  for  research  promising  in  results,  I  believe, 
to  the  scientific  investigator,  and  one  which  has  so  far  been 
comparatively  neglected. 


A 


Fiss.  1  AND  2.— Osmotic  Meters. 


Under  this  head  is  the  osmotic  flow  of  fluids  from  the  positive 
to  the  negative  electrode  of  a  conducting  path,  which  may  be  ob- 
served by  the  difference  of  level  of  fluids  capable  of  mixing 
through  a  porous  diaphragm  separating  them,  which  differ- 
ence of  level  is  the  result  of  the  circulation  of  electric  cur- 
rents. 

This  has  the  sound  of  a  familiar  physical  principle,  and  it  is 
up  to  a  certain  point  where  we  become  involved  and  en- 
vironed by  ph3'sical  actions  not  wholly  under- 
stood but  which  are  well  worthy  painstaking 
research. 

This  phenomena,  first  observed  by  Porrett,  was 
confirmed  by  Quincke,  Crosse,  Wiedermann,  Mil- 
ler, and  others.  The  laws  of  endosmic  action  were 
first  formulated  by  Wiedermann  and  afterwards 
confirmed  by  Quincke. 

Wiedermann's  apparatus  consisted  of  a  porous 
earthenware  vessel  closed  at  the  bottom  and  ter- 
minated at  its  upper  end  by  a  glass  tubulure,  to 
which  was  attached  a  horizontal  section  for  the 
escape  of  the  liquid  raised  in  the  tubulure.  The 
battery  terminals  were  attached  to  platinum  elec- 
trodes placed  respectively  inside  the  porous  cell 
and  in  a  vessel  of  water  outside  the  porous  cell  in 
which  the  porous  cell  was  placed.  On  the  pas- 
sage of  current  from  the  outside  containing  cell 
to  the  inside  of  porous  cell  the  liquid  rose  in  the 
glass  tube  and  ran  through  a  horizontal  section 
thereof  into  a  receiving  vessel.  The  flow  of 
liquid   was   found    to    be     in     proportion   to   the  == 

strength   of  current  and  the  action  otherwise  con- 
forming to  the  following  laws  : 

I.  The   quantity   of   fluid    which  flows    out    in 

equal  times   is   directly   proportional   to   the    current  strength. 

II.  Under   otherwise   equal  conditions   the   quantities  of  fluid 

•  For  parts  I.,  II.,  III..  IV..  V.  and  VI.  see  The  Electrical  World,  of  Jan. 
14,  1893,  page  26;  Jan.  28, 1893,  page  63;  Feb.  11,  1893,  paee  lOS;  March  4, 1893,  page 
162;  March  2S,  1893,  page  228;  Aug.  19, 1893,  page  129. 


flowing  out  are  independent  of  the  magnitude  of  the  conducting 
porous  surface. 

III.  The  height  to  which  a  current  causes  a  fluid  to  rise  is 
directly  proportional  to  the  extent  of  the  porous  surface. 

IV.  The  force  with  which  an  electric  tension  present  on  both 
sides  of  a  section  of  any  given  fluid  urges  the  fluid  from  the 
positive  to  the  negative  side  is  ecjuivalent  to  a  hydrostatic  pres- 
sure which  is  directly  proportional  to  that  tension. 

Fig.  1  is  arranged  as  a  glass  receptacle  divided  into  two  com- 
partments by  a  porous  partition  for  the  metering  of  delicate 
currents  when  indirect  circuit  or  strong  currents  when  placed  in 
shunt.  Its  internal  resistance  may  be  made  very  small  indeed, 
and  its  range  is  limited  to  the  height  of  the  scale. 

The  function  of  the  thermometer  is  for  the  purpose  of  taking 
the  temperature  reading  when  the  measurement  begins  and 
again  when  it  ends,  allowing  therefor.  This  is  only  necessary 
when  the  calibre  of  the  tubulure  is  such  that  temperature  difi^er- 
ences  affect  the  height  of  the  fluid  medium  on  the  reading  scale. 
The  reading  is  taken  from  the  ascending  column;  the  current 
may  then  be  reversed  to  bring  it  back  to  zero  and  the  next  read- 
ing be  taken  from  the  other  column,  or  the  instrument  may  be 
returned  to  zero  through  the  medium  of  the  electrodes  by  dis- 
placement, or  a  communication  between  the  two  compartments 
may  be  provided  as  is  shown  at  the  bottom  of  illustration. 

It  is  believed  that  such  an  instrument  could 
be  made  to  meter  the  most  delicate  currents; 
such,  for  instance,  as  telephone  currents,  and 
for  this  purpose  may  be  standardized  to  meas- 
ure such  in  arbitrary  units  or  the  time  use  of 
such  instruments  and  kindred  instruments  used 
in  commercial  life. 

Fig.  2  is  substantially  the  same  except  that 
the  fluid  medium  is  delivered  into  a  larger 
scaled  measuring  tube  for  the  purpose  of  in- 
creasing its  range  of  action.  In  this  case  the 
fluid  would  be  scaled  down,  reducing  the  meter 
reading  to  zero  by  means  of  the  small  cock  on 
the  right. 

In  Figs.  3  and  4  the  range  is  ad  infinitum, 
the  fluid  flow  being  measured  like  unto  water 
or  gas  and  registered  on  an  ordinary  dial  mech- 
anism. 

It  may  be  well  to  state  (Fig.  3)  that  the  part 
which  measures  the  flow  may  preferably  be  placed  in  the  down 
leg  of  the  siphon.  The  hydrostatic  balance  of  Figs.  3  and  4  is 
nearly  perfect,  sufficiently  so  for  all  practical  purposes.  These 
instruments,  made  of  glass,  have  the  valuable  characteristics  of 
cheapness,  simplicity,  and  accuracy. 

It  is  the  opinion  of  several  well-qualified  experts  to  whom  I 
have  taken  occasion  to  submit  the  suggestions  herewith  illus- 
trated  that   they   present   a   plausible   basic    principle   for   the 


Figs.  3  and  4.— Osmotic  Meters. 


Some  of 


construction  of   electrical   instruments  of   precision, 
them  are  quite  positive  in  their  judgment. 

The  first  two  laws  set  forth  above  would  seem  to  indicate  plain 
sailing  in  making  practical  applications  of  them,  but  the  usual 
"  bug"  of  the  genus  electrolysis  confronts  us  to  be  dealt  with. 
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The  first  question  is  can  we  have  a  propagation  of  fluid 
conforming  in  its  action  to  the  above  laws  without  electrolytic 
action,  i.  e.,  without  either  the  evolution  of  gas  or  the  carrying  of 
metals,  or  either  one  of  these  actions  without  the  other.  Are 
there  combinations  of  elements  which  will  eliminate  these 
factors  or  render  them  negligible? 

We  are  told  there  would  be  no  metal  carried  from  platinum  or 
iridium  electrodes  provided  a  properly  selected  solution  devoid 
of  chlorine  were  used,  and  with  lluids  like  mercury  gas  is  not 
evolved,  yet  it  is  subject  to  electro  capillary  influences.  The 
electro  capillary  propagation  of  mercury  has  been  used  for  E.  M. 
F.  readings,  but  seems  to  have  been  ignored  by  experimentali.>>ts 
for  the  metering  of  currents. 

The  fused  salts  of  borax  conduct  electricity  and  are  said  to  be 
not  subject  to  chemical  action  from  such  use.  Could  not  mer- 
cury be  used  as  the  fluid  conductor,  and  lead  or  its  equivalent, 
such  as  would  not  be  attacked  by  the  mercury,  be  used  for  the 
dividing  partition? 

If  an  intervening  space  between  two  bodies  of  mercury  formed 
by  two  porous  diaphragms  be  filled  with  nitrate  of  mercury, 
would  not  the  desired  results  be  obtained?  I  have  a  distinct  recol- 
lection of  having  seen  these  elements  used  for  metering  currents 
by  having  two  receptacles  containing  mercury  connected  by  a 
tubulure  filled  with  nitrate  of  mercury  disposed  as  a  balance,  the 
oscillation  of  which — by  the  preponderance  of  weight  to  one  end 
or  the  other  as  the  mercury  was  transferred  to  the  negative  end 
by  the  current — being  registered  on  an  ordinary  dial  and  the 
current  being  reversed  at  the  completion  of  each  pendulation  in 
the  manner  similar  to  the  balance  beam  electrolytic  meter. 

Assuming  such  a  combination  a  practical  reality,  the  arrange- 
ment of  parts  such  as  is  indicated  in  the  drawings,  but  using  two 
diaphragms  instead  of  one,  as  described,  should  make  a  satisfac- 
tory instrument. 

Experimentation  with  animal  substances  such  as  albumen,  or 
vegetable  products  as  sugar,  might  be  found  promising  elements; 
these  play  an  important  part  in  the  economy  and  sustenance  of 
the  human  frame  and  perform  their  functionsby  endosmic  action, 
or  what  is  so  nearly  allied  to  it,  imbibition. 

Do  porous  diaphragms  intercept  the  electrolytic  carrying  of 
metals  in  an  otherwise  properlv  arranged  bath?  It  is  evident 
that  if  a  partition,  porous  or  otherwise,  were  of  such  a  nature  as 
allowed  electrolytic  action  to  take  place  through  it,  i.  ^.,  if  such  a 
diaphragm  were  interposed  by  immersion  between  the  anode  and 
kathode  resulting  in  separating  the  bath  into  two  independent 
receptacles,  the  mere  act  of  displacement  of  fluid  by  the  building 
up  of  a  metallic  deposit  on  the  kathode  would  totalize  thecurrent 
passing,  which  could  be  read  off  a  scaled  tube,  as  represented, 
the  same  action  taking  place  as  in  the  commercial  chemical 
meter,  except  that  no  weighing  would  be  needed. 

It  may  be  unfortunate  that  some  form  of  liquid  must  be  a 
functional  part  of  this  apparatus,  but  the  great  advantage  of 
simplicity  and  cheapness  is  gained,  as  the  instrument  may  be 
made  wholly  of  glass,  except  the  binding  posts  and  diaphragm. 

Some  time  since  I  took  occasion  to  look  up  the  state  of  the  art 
as  related  to  this  type  of  instrument,  but  unfortunately  have  mis- 
laid my  notes  taken  at  the  time  and  cannot,  therefore,  treat  the 
subject  as  fully  as  I  had  intended,  but  can  say  that  what  the 
records  do  not  contain  is  much  more  interesting,  I  believe,  and 
quite  as  important  possibly  as  what  they  do  contain. 

Possibly  some  of  your  readers  who  have  special  knowledge  of 
electro  capillary  or  electrolytic  actions,  derived  from  practice  or 
experiment,  may  be  inclined  to  throw  fuller  light  upon  this 
interesting  subject. 

Electricity  and  the  Alps. 


One  of  the  Swiss  newspapers,  says  the  London  Electrical 
Engineer,  makes  rueriy  in  a  good-humored  way  over  the  proposal 
to  build  a  railway  up  the  Jungfrau.  "This  is  no  question, "  it  says, 
"of  compressed  air.  Electricity  will  afford  the  means  of  traction. 
The  tunnels  will  be  lighted  by  it;  there  will  be  stopping  places  at 
all  the  principal  glaciers,  and  two  miles  up  will  be  seen  the  notice 
'The  Eiger  Station — ten  minutes  to  wait!'  A  natural  glacier  will  be 
provided  alongside  the  railway,  and  the  train  then  passing  around 
the  huge  mass  of  the  Eiger  will  draw  up  at  a  plateau  that  is  only 
clear  of  snow  in  summer.  Seven  and  a  half  miles  at  ^40,000  a 
mile!  That  is  what  this  project  is  to  cost.  Twenty  years  ago  it 
would  have  been  considered  a  chapter  out  of  one  of  Jules  Verne's 
books.  To-day  the  men  of  money  who  were  afraid  to  give  half-a- 
crown  for  one  of  Verne's  books  are  willing  to  advance  nearly 
half  a  million  for  the  work.  " 


The    Influence  of    the  Carbons   on    the    Candle  Power  of    the 
Arc  Light. 

WILBUR     M.     STINE,    D  SC. 

The  history  of  the  development  of  the  two  exislmg  un-Uiods  of 
electric  lighting  present  a  marked  contrast.  In  the  case  of  the 
incandescent  lamp,  attention  and  investigation  were  of  necessity 
directed  toward  the  source  of  illumination,  or  the  susbtauce,  which 
heated  to  a  condition  of  incandescence,  emitted  the  light.  Since 
common  usage  adopted  the  carbon  filament  it  has  been  diligently 
studied  with  reference  not  only  to  its  working  life  but  more  espe- 
cially to  the  quality  of  the  light  emitted  and  the  best  economic 
conditions  under  which  a  filament  should  be  operated.  At  present 
the  leading  consideration  in  the  selection  and  operation  of  incan- 
descent lamps  is  not  so  much  life  in  hours,  but  watts  absorbed  per 
candle  power.  In  bringing  this  about  an  influence  has  been  at  work 
which  is  not  ordinarily  considered.  The  incandescent  lamp  had  to 
compete  directly  with  both  oil  and  gas  flames  of  approximately 
similar  candle  power.  The  public  was,  in  a  sense,  accustomed  to  use 
the  eye  as  a  rough  photometer  and  could  form  quite  accurate  esti- 
mates of  the  quality  and  the  quantity  of  the  light  emitted  by  incan- 
descent lamps  in  comparison  with  gas  and  oil  flames.  With  the  arc 
lamp  the  case  has  been  entirely  different.  Here  the  eye  is  of  but 
slight  service  in  estimating  either  the  quality  or  the  quantity  of 
light  emitted. 

The  arc  lamp  emits  a  light  which  differs  materially  from  all  other 
generally  used  illuminants.  The  color  of  the  arc  is  pale  blue  or 
white  with  a  bluish  tinge  and  contains  less  of  the  lower  or  red  rays 
of  the  spectrum  than  the  oil,  gas  or  incandescent  lamp.  The  light 
emitted  from  these  sources  is  strongly  yellow  in  cast.  Again,  the 
light  of  the  arc  being  unusually  rich  in  the  upper  colors  of  the  spec- 
trum consists  of  rays  of  lesser  amplitude  than  other  lights,  or  its 
penetrating  or  emissive  power  is  proportionately  less.  As  a  con- 
sequence, a  gas  flame  or  an  incandescent  lamp  viewed  from  a  dis- 
tance through  a  fog,  looks  proportionately  brighter  in  comparison 
with  an  arc  lamp  than  when  the  night  is  clear.  This  fact  has, 
doubtless,  bad  some  influence  in  minimizing  the  brightness  of  the 
arc  light  in  the  eyes  of  the  public. 

Other  illuminants  possess  considerable  area  of  light-emitting  sur- 
face per  candle,  but  the  powerful  light  of  the  arc  is  concentrated 
into  a  mere  point  in  comparison.  The  eye,  in  short,  is  too  greatly 
blinded  by  an  arc  to  be,  in  any  sense,  a  judge  of  its  brightness.  The 
candle  power  of  the  arc,  too,  so  greatly  exceeds  that  of  any  other 
illumiuant  that  the  public  does  not  generally  appreciate  the  candle 
pDwer  of  the  arc  as  a  source  of  illumination.  It  would  seem  that 
these  several  causes  had  greatly  contributed  to  the  neglect  of  all 
considerations  of  the  influence  of  the  carbons  burned  in  an  arc  lamp 
upon  the  quality  and  quantity  of  light  emitted.  Here,  it  may  be 
stated,  lies  the  contrast  in  the  development  of  the  arc  and  incan- 
descent systems  for  lighting. 

The  arc  dynamo  has  been  brought  to  a  high  state  of  eflBciencj  and 
the  lamps  for  such  circuits  have  received  no  less  attention,  so  that 
there  now  exists  the  anomalous  condition  that  the  perfection  of  the 
lamp  generally  exceeds  that  of  the  carbons  burned  in  them.  At  the 
outset  it  would  have  seemed  that  the  mechanism  needed  to  insure  a 
steady  arc  under  commercial  conditions  was  too  complicated  to 
enable  it  to  become  successful.  Yet  patient  effort  has  evolved  a 
number  of  lamps  which  leave  little  to  be  desired  so  long  as  carbons 
must  be  burned  to  produce  light.  But  all  the  excellence  in  dynamo 
and  lamps  counts  for  but  little  when,  through  ignorance  or  care- 
lessness, poor  carbons  are  used  in  the  lamps.  To  bring  the  incan- 
descent and  arc  systems  into  contrast  again,  the  tormer  has  been 
operated  with  more  nniform  satisfaction  to  the  consumers  than  the 
latter.  The  reason  is  not  far  to  seek — every  central  station  manager 
knows  it  matters  a  great  deal  what  incandescent  lamp  he  may  select, 
while  few  stop  to  consider  the  candle  power  quality  of  the  carbons 
they  purchase.  Carbons  are  too  frequently  bought  on  considerations 
of  long  life  and  cheapness,  though  the  same  policy  would  prove 
ruinous  if  applied  to  incandescent  lighting.  This  carelessness  seems 
to  be  most  apparent  in  the  operation  of  the  smaller  plants.  The 
extra  expense  which  is  incurred  bv  small  towns  in  lighting  its 
streets  with  arc  lamps  is  a  serious  consideration.  The  town  coimcil 
usually  debates  the  question  well  before  making  the  choice.  They 
are  led  to  believe  the  new  illuminant  will  make  the  streets  well 
lighted,  and  expectation  reaches  a  high  point.  After  the  lights 
have  been  in  operation  for  a  time  it  is  often  realized  that  the  lamps 
are  not  yielding  their  expected  light.  Comparisons  are  made  with 
other   towns  similarly  lighted,  with  the   conclusion  that  their    own 
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plant  is  not  coming  up  to  contract.  But  the  blatue  is  not  placed 
wbere  it  belongs,  it  usually  falls  on  the  dynamo  and  lamps  usei.  Jf 
the  system  selected  be  a  standard  one  this  blame  is  rarely  merited. 
It  is  the  common  experience  of  those  who  have  given  the  matter 
attention  that  a  particular  system  has  often  to  meet  an  unwarranted 
prejudice.  The  blame  in  such  cases  is  to  be  attached  to  the  manager 
of  the  plant,  who  through  false  ideas  of  economy  is  using  a  poor 
grade  of  carbons.  Yet  it  does  not  always  rest  on  the  manager,  for 
experiments  made  by  the  writer  have  shown  that  the  makers  of  an 
arc  lighting  system,  who,  to  control  the  whole  trade,  undertake  to 
make  their  own  carbons  do  not  always  furnish  these  of  the  requisite 
quality.  The  dissatisfaction  of  town  councils  can  usually  be  overcome 
by  the  intelligent  and  judicious  selection  of  the  carbons  used  for  the 
lamps. 

When  studying  the  physics  of  the  arc  with  reference  to  the 
present  subject  care  must  be  exercised  to  distinguish  between  the 
sinipla  electric  arc  and  an  arc  light  to  be  used  for  purposes  of 
illumination.  An  electrical  arc  is  due  primarily  to  the  interruption 
of  the  circuit  by  an  air-gap.  With  the  potential  ordinarily  em- 
ployed for  this  class  of  lighting  the  distance  over  which  a  spark 
will  pass  in  air  is  a  very  small  one  indeed.  An  arc  requires  to  be 
established  by  bringing  the  two  points  of  the  circuit  in  contact  and 
then  separating  them.  The  spark  no  longer  passes  in  air,  but 
thiough  the  atmoshpere  formed  by  the  vaporized  ends  of  the  circuit. 
The  electric  arc  is  in  most  cases  but  feebly  luminous.  When  a  fuse 
blows  or  a  switch  is  opened  with  a  heavy  current  a  powerful  arc  is 
established,  but  one  of  low  candle-power. 

To  employ  an  arc  for  lighting  purposes  presents  a  problem  similar 
to  that  met  with  in  the  use  of  flames  in  general  for  illumination. 
A  substance  must  be  vaporized  in  the  arc  which,  at  its  high  tem- 
perature, will  become  intensely  luminous,  or  spend  its  heat  energy 
in  emitting  rays  which  are  distributed  as  far  as  possible  throughont 
the  luminous  spectrum.  This,  in  shoft,  is  the  statement  of  the 
problem  with  which  we  are  dealing.  Electrical  arcs  were  things  of 
frequent  occurrence  and  common  observation  before  the  time  of 
Davy's  experiment.  But  this  classical  experiment  consisted  not  in 
the  establishment  of  an  electrical  arc  but  in  filling  it  with  a  highly 
luminous  vapor.  In  the  year  1800  Sir  Humphrej'  navy  interrupted 
a  heavy  battery  current  passing  between  two  pieces  of  wood  char- 
coal by  separating  the  carbons,  and  witnessed  the  first  carbon  arc 
light,  an  arc  emitting  a  large  volume  of  intensely  white  light. 

There  are  many  points  in  the  physics  of  the  carbon  arc  light 
which  are  by  no  means  definitely  settled,  yet  those  influencing  its 
candle-power  are  pretty  thoroughly  established.  The  end  of  the 
positive  carbon  becomes  so  highl3'  heated  that  it  melts  and  boils  off 
in  vapor.  Whether  this  vapor  is  carried  over  to  the  negative  carbon 
by  the  action  of  the  current  is  of  but  slight  consequence.  We  know 
that  by  some  means  it  becomes  rather  uniformly  diffused  throughout 
the  arc;  some  of  it  burns  away  in  contact  with  the  oxygen  of  the 
surrounding  air,  while  a  portion  is  deposited  mechanically  on  the 
cooler  negative  carbon.  It  is  this  carbon  vapor  upon  which  the 
candle-power  of  the  arc  depends.  In  this  function  it  differs  in  no 
respect  from  the  luminous  carbon  of  the  ordinary  gas  or  oil  flame. 
The  attempts  to  render  gas  flames  richer,  in  candle-power  have  an 
equal  bearing  on  the  candle-power  of  the  arc  lamp.  A  high  candle- 
power  gas  flame  is  one  rich  in  carbon  vapor,  and  the  attempts  to 
introduce  solid  and  liquid  hydrocarbons  in  the  gas  flame  ha^e  had 
their  counterparts  in  similar  trials  with  the  electric  arc.  So  far, 
such  attempts  to  introduce  hydrocarbons  in  the  arc  bj'  soaking  the 
carbons  in  them  or  by  injection  into  the  arc  through  a  tube  have 
not  proven  sufiSciently  successful  to  warrant  their  commercial  appli- 
cation, yet  they  point  out  a  correct  principle.  The  lesson  of  such 
facts  is  that  the  candle-power  of  the  arc  depends  upon  the  amonnt 
of  the  carbon  vapor  held  in  it.  The  mere  passage  of  carbon  between 
the  poles  of  the  arc  does  not  insure  its  operation  in  increasing  its 
candle-power.  The  carbon  in  transit  must  be  in  a  free  molecular 
or  gaseous  condition.  If  it  be  in  little  granules,  even  should  they  be 
highly  heated,  they  can  emit  light  only  from  their  surface.  The 
result  is  that  a  large  amount  of  carbon  passes  through  the  arc  with- 
out materially  increasing  its  candle-power.  Too  much  stress  cannot 
be  laid  upon  this  latter  consideration.  To  the  manufacturer  and 
user  of  carbons  as  well,  it  will  indicate  one  of  the  leading  sources  of 
failure  of  carbons  to  produce  the  requisite  candle-power.  To  one 
versed  in  these  matters,  the  ordinary  arc  light  is  a  disappointment 
and  source  of  veyatiou.  It  is  usually  too  blue.  It  produces  a  shadow 
area  which  often  exceeds  the  luminous.  The  arc  burns  on  one  side 
■  of  the  carbon  most  of  tb?  titne,  lighting  only   a  portion  of   the  area 


it  should  cover.  It  travels  around  the  carbons  with  an  uncertainty 
of  disposition  annoying  to  those  dependent  upon  it  for  light. 
Occasionally  the  arc  is  properly  centred  and  meeting  with  suitable 
carbon  comes  up  to  its  required  candle-powei  only  to  resume  a  new 
cycle  of  vexatious  actions.  At  other  times  the  carbons  rapidly 
vibrate  back  and  forth  and  the  whole  lamp  seems  to  whip  and 
pound  before  it  again  settles  down  to  steady  action.  In  view  of 
such  facts  it  is  little  to  be  wondered  at  that  the  arc  lamp  as  ordin- 
arily operated  is  perhaps  the  most  unsatisfactory  means  of  illumin- 
ation in  use.  The  globe  of  such  a  lamp  furnishes  an  explanation  for 
its  erratic  behavior.  The  cup  of  the  lamp  is  nightly  filled  with  a 
mass  of  carbon  chunks  and  granules.  But  does  it  ever  occur  to  the 
manager  that  this  carbon  refuse  represents  a  waste  of  the  carbons 
placed  in  the  lamps?  With  carbons  of  the  proper  quality  there 
would  be  little,  if  any,  waste,  to  remove  from  the  globes.  The 
percentage  of  carbon  lost  is,  however,  the  least  consideration. 
These  granules  are  evidence  of  irregularity  in  the  burning  of  the 
lamp  with  consequent  diminution  of  the  candle-power. 

In  this  connection  may  be  mentioned  another  defect  often  shown 
by  carbons — it  is  the  slight  explosions  and  sudden  flaming  that 
accompanies  their  burning,  occurrences  which  also  have  their  effect 
in  fluctuations  of  candle-power. 

Waiving  the  question  as  to  the  superiority  of  foreign  or  American 
carbons,  it  will  suflSce  to  point  out  the  characteristics  of  a  good  car- 
bon. In  the  first  place,  a  carbon  should  be  uniform  in  texture  to 
produce  steadiness  of  the  arc.  The  cheaper  grades  of  solid  carbons 
used  for  outdoor  lighting  show  variations  in  volatilizing  power  not 
only  on  points  on  the  surface,  but  throughout  the  interior  ma<«  of 
the  carbon.  Of  two  points  on  the  positive  carbon,  one  hard  and  the 
other  softer,  and  equidistant  from  the  negative,  the  arc  will  spring 
mainly  from  the  softer,  because  it  yields  more  carbon  vapor  and 
offers  less  resistance;  such  a  varying  carbon  will  produce  a  vacillat- 
ing arc  whose  average  candle-power  is  considerablj-  less  than  if  it 
were  stationary,  since  each  change  of  arc  position  implies  the  heat- 
ing of  a  cooler  mass  to  the  temperature  of  volatilization.  A  shifting 
arc,  too,  by  rapid  and  unequal  expansion  will  break  off  large 
granules  from  the  carbons.  Irregularities  in  shape,  even  with  car- 
bons of  the  proper  quality  may  produce  these  same  effects.  To 
insure  uniformitj'  of  texture,  carbons  must  be  thoroughly  burned 
throughout,  not  merely  hardened  on  the  outside  layer,  otherwise 
gasing  carbons  will  result.  There  is  room  here  for  gieat  improve- 
ment in  manufacture.  Flaring  of  the  arc  is  too  common  and  should 
be  absent  when  perfect  carbons  are  used.  So  far  as  processes  of 
manufacture  can  be  learned,  too  much  stress  is  placed  on  merely 
high  temperatures  for  baking  the  carbons.  This  will  eithei  produce 
a  long-lived,  low  candle-power  carbon,  or  one  lacking  in  uniformity 
of  texture,  depending  upon  how  long  the  carbons  have  been  heated 
at  the  highest  temperature.  E"fperiments  seem  to  indicate  that  the 
best  carbons,  those  of  uniform  texture,  moderate  life  and  high  candle- 
power,  are  obtained  when  the  kilns  are  not  heated  to  such  a  high 
temperature,  but  the  highest  temperatuie  of  baking  is  continued  for 
a  longer  time  than  is  usual  in  this  countrj-,  thus  producing  a  soft 
carbon  and  one  from  which  all  gasing  elements  have  been  removed. 

The  quality  of  a  carbon  can  be  determined  in  another  waj'  than  by 
burning  it.  It  is  a  tedious  matter  to  follow  the  consumption  of  car- 
bon in  an  arc  lamp  by  volt  and  ammeter  readings  and  photometric 
measurements.  The  writer  has  obtained  a  fairly  accurate  knowledge 
of  the  light-producing  qualities  of  carbons  by  an  electrolytic  method. 
Two  carbons  are  used  as  electrodes  in  a  25  per  cent,  solution  of 
KOH  or  NaOH.  It  the  cementing  substance  has  not  been  thoroughly 
burned  out  from  the  carbons,  it  will  diffuse  in  a  short  time  through 
the  liquid.  The  positive  carbon  should  be  examined  from  time  to 
time.  The  action  of  the  liberated  oxygen  is  to  consume  the  positive 
carbon,  and  if  any  variation  in  hardness  is  present  it  will  be  shown 
in  elevations  from  which  the  softer  carbon  has  been  eaten  away. 
As  the  outer  layers  disappear  the  rapidity  of  removal  of  the  inner 
layers  will  furnish  an  indication  of  the  character  of  the  centre  of 
the  carbon.  A  current  of  two  or  three  amperes  will  prove  sufficient 
for  the  test. 

Manufacturers  have  so  far  paid  too  little  attention  to  the  fusibility 
of  the  crude  carbon  which  they  employ.  It  has  been  a  current 
belief  that  fineness  of  grain  of  the  material  before  moulding  was  the 
leading  consideration.  But  uniformity  of  grain,  rather  than  fineness 
should  be  sought.  A  carbon  which  volatilizes  readily  will  yield 
;5ood  results  within  certain  limits  independent  of  the  grain,  provided 
this  be  uniform.  The  candle-power  of  a  carbon  is  not  determined 
by  the  fineness  of  the  carbon  flour  from  which  it  has  been  moulded. 
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Bearing  in  mind  that  the  finished  carbon  should  have  all  the 
cementing  substance  thoroughly  carbonized,  the  carbon  must  remain 
sudicieutly  soft  to  properly  volatilize  in  the  heat  of  the  arc.  Another 
fact  is  that  the  nature  of  the  crude  material  inlluences  this  condition 
as  well  as  the  processes  of  manufacture. 

It  has  already  been  pointed  out  that  the  candle-power  of  an  arc 
lamp  depends  on  the  amount  of  carbon  vapor  which  it  contains. 
Two  carbons  of  uniform  texture  but  unequal  hardness  may  show, 
when  burned  in  the  same  lamp,  and  at  the  same  watts,  as  great  a 
difference  in  candle-power  as  50  per  cent.  The  condition  of  the  same 
watts  is  stated,  for  in  a  given  carbon  the  candle-power  varies  almost 
directly  as  the  watts.  This  has  been  fully  shown  by  a  number  of 
reported  tests  in  Europe,  and  some  recently  published  by  the  writer. 
My  experience  lias  demonstrated  that  the  carbons  of  the  same  grade, 
obtained  from  a  reliable  maker,  are  practically  uniform  in  candle- 
power.  When  the  similar  grades  of  carbons  by  different  manufac- 
turers are  compared  a  wide  discrepancy  is  found  in  the  candle 
power  yielded,  and  this,  too,  with  nearly  the  same  length  of  life  of 
the  carbons.  Manufacturers  can  then  produce  a  fairly  uniform 
product,  but,  as  a  rule,  few  seem  able  to  obtain  the  maximum 
candle-power.  When  selecting  carbons  the  manufacturer  as  well  as 
the  grade  should  be  considered. 

If  a  good  grade  ol'  carbons  be  purchased  there  are  still  two  con- 
siderations Influencing  the  choice  of  their  quality.  A  carbon  may 
be  purchased  for  high  candle-power  or  for  long  life.  In  the  same 
grade  of  carbons  made  by  a  given  manufacturer  these  two  conditions 
are  directly  opposed.  We  will  suppose  the  carbons  to  be  of  proper 
quality  so  as  not  to  waste  away  meyhanically,  then  the  softer  the 
carbon  the  higher  the  candle-power  per  watt  obtained,  but  the 
shorter  the  life.  These  two  properties  follow  very  closely  a  recip- 
rocal relation.  The  softer  carbon  will  volatilize  readily  and  main- 
tain the  arc  rich  in  carbon  vapor,  but  will  only  burn,  say  10  hours. 
Another  carbon  will  burn  14  or  15  hours,  but  will  yield  a  bluish 
light,  be  less  emissive,  and  of  much  lower  candle-power.  In  the 
economics  of  central  station  management  the  use  of  a  carbon  pur- 
chased simply  because  it  is  long-lived  is  a  piece  of  extravagance.  No 
matter  how  excellent  the  generating  plant,  the  line  and  lamps  may 
be,  the  long-lived  carbon  with  its  blue  light  and  low  candle-power 
renders  the  whole  system  inefficient.  Since  it  has  repeatedly  been 
shown  that  the  quality  of  the  carbon  may  influence  the  total  candle- 
power  output  of  a  plant  by  as  much  as  50  per  cent.,  it  needs  no  fur- 
ther calculation  to  show  that  over  30  per  cent,  of  the  total  cost  of 
maintenance  of  the  plant  is  simply  thrown  away  if  bad  carbons  be 
used.  Looked  at  in  the  proper  light,  the  added  cost  of  suitable 
carbons,  not  too  hard,  nor  too  long-lived,  and  the  added  expense  of 
trimming  is  but  slight  in  comparison  with  a  possible  total  waste  of 
30  per  cent,  in  maintenance.  The  frequent  use  of  poor  carbons  can 
only  be  excused  through  the  ignorance  or  false  ideas  of  economy  of 
the  station  manager.  A  grade  of  carbon  is  represented  to  them  as 
cheap  and  long-lived,  and  is  accordingly  purchased.  To  such  people 
carbons  are  simply  carbons.  They  seem  to  think  the  light  is  yielded 
by  the  electrical  current,  and  anything  which  will  maintain  the  arc 
will  produce  the  proper  light.  They  entirely  ignore  the  fact  that 
the  current  is  really  secondary  and  has  but  little  to  do  with  the 
candle-power  of  the  arc  in  itself,  forgetful  that  the  light  is  due  to 
tWe  incandescent  carbon  vapor  which  it  holds. 

In  many  respects  all  this  applies  to  incandescent  arc  lighting  as 
well  as  series,  only  in  series  lighting  the  faults  may  be  more 
aggravated,  since  a  bad  carbon  will  burn  more  continuouslj'  in  a 
series  than  a  multiple  lamp.  Incandescent  arc  lamps  are  now  excel- 
lent and  reliable  if  the  proper  quality  of  carbons  be  used  in  them. 
Faults  and  variable  carbons  have  given  more  difiiculty  to  lamp  de- 
signers than  any  other  cause.  Any  ordinary  length  of  arc  will  pro- 
duce hissing  if  the  current  be  strong  enough.  A  lamp  adjusted  to  a 
given  grade  of  carbon  will  often  hiss  when  another  is  used  in  it. 
The  electric  arc  has  also  been  shown  to  have  a  certain  critical  point 
with  relation  to  length  of  arc  and  current.  Near  this  critical  point 
the  arc  will  be  extremely  sensitive  and  unsteady.  Unless  the  adjust- 
ment of  the  lamp  be  changed  as  often  as  the  quality  of  the  carbons 
it  will  prove  unsatisfactory. 

The  cored  carbon  is  necessary  to  such  a  lamp  because  the  proper 
softness  is  not  yet  obtainable  in  solid  carbons.  The  lines  along  which 
solid  or  cored  carbons  should  be  selected  have  been  pointed  out 
above.  In  passing,  it  may  be  said  that  the  incandescent  arc  lamp 
has  been  largely  instrumental  in  directing  attention  to  the  influence 
of  the  carbons  on  the  regulation  and  candle-power  of  the  arc. 
If  these  matters  are  clearly  understood  by  the  central  station  man- 


ager how  will  he  be  able  to  ajj|)ly  them  when  purchasing  carbons? 
The  lest  by  electrolysis  is  not  only  easily  made  b  it  quite  conclusive 
ill  its  indications  if  supplemented  with  careful  observations  of  the 
behavior  of  the  carbons  in  the  lamps.  The  quality  of  the  light 
should  also  be  considered;  if  bluish,  the  carbons  should  be  rejected 
in  favor  of  those  burning  with  a  while  light.  Current  and  polenilal 
readings  on  a  lamp  should  be  taken  and  the  results  plotted  in  the 
usual  way.  The  contour  of  the  curve  will  be  a  great  aid  to  the 
decision.  If  possible,  these  tests  should  be  supplemented  by  photo- 
metric readings.  These  may  be  so  readily  made  that  they  bhould 
present  no  serious  difiiculty.  As  the  tests  are  comparative,  the  light- 
value  of  the  standard  is  not  of  such  moment.  A  home-made  Bunson 
photometer  and  a  standard  candle  or  a  standardized  incandescent 
lamp  will  be  all-sulTicient.  These  measurements  of  different  carbons 
should  be  made  with  the  same  lamp  at  the  same  angle  and  at  equal 
watts,  or  several  readings  on  one  carbon  be  made  and  ^educed  to 
standard  watts  as  already  alluded  to.  Such  an  examination  will 
bring  out  the  quality,  life  and  candle-power  of  the  carbons  com- 
pared. 

A  New  System  of  Electric  Lighting, 


The  Moore  Electrical  Company  on  Tuesday  evening,  Feb. 
12,  gave  an  exhibition  at  its  laboratory,  Harrison,  N.  J. ,  of  a  new 
system  of  producing  the  electric  light,  the  invention  of  Mr.  D. 
McFarlan  Moore.  Among  those  present  at  the  invitation  of  Mr.  E. 
J.  Wessels,  the  vice-president  of  the  company!  were  representatives 
of  the  electrical  press,  Prof.  W.  A.  Anthony,  and  several  other 
gentlemen  interested  in  electrical  science. 

Mr.  D.  aicFarlan  Moore  before  exhibiting  the  new  light  gave  a 
lecture  in  which  the  principles  involved  were  explained  and  the 
great  modifications  pointed  out  which  its  application  would  intro- 
duce into  interior  illumination.  Mr.  Moore  then  showed  numerous 
forms  of  lamps  embodj'ing  the  invention  and  operated  from  conduc- 
tors leading  from  a  distant  part  of  the  laboratory  where  the  gener- 
ating apparatus  was  installed.  Near  the  close  of  the  lecture  some  of 
the  lamps  were  also  lighted  from  a  Grenet  and  from  a  small  dry 
battery. 

The  experiments  were  followed  with  much  interest  by  the  audi- 
ence, who  were  particularly  impressed  by  the  great  variety  of  effects 
produced  by  Mr.  Moore  in  lamps  of  different  construction.  While 
the  invention  has  not  yet  assumed  a  practical  shape,  yet,  in  the 
■  short  time  of  three  months  during  which  it  has  been  in  process  of 
development,  much  has  been  done,  and  it  is  thought  that  by  the 
time  patents  now  pending  are  issued  the  invention  will  have  been 
advanced  to  the  commercial  stage.  Owing  to  patents  not  yet  issued 
the  Moore  Electrical  Company  cannot  at  present  divulge  any  of  the 
details  of  Mr.  Moore's  work,  the  exhibition  of  Tuesday  having  been 
a  confideutial  one. 

Another  invention  of  Mr.  Moore's  that  is  in  a  more  advanced 
state  is  a  method  of  controlling  the  candle  power  of  incandescent 
lamps,  and  equally  applicable  to  continuous  and  alternating  circuits. 
The  attachment  for  this  purpose  is  simple  and  inexpensive,  and  the 
lamp  socket  containing  it  does  not  differ  in  external  appearance 
from  the  usual  form.  It  was  shown  that  by  means  of  this  very 
simple  device  the  light  of  a  lamp  on  an  ordinary  continuous  current 
circuit  can  be  varied  through  its  entire  range  of  candle  power;  in 
one  form  exhibited,  by  turning  the  usual  key  a  quarter  turn  beyond 
its  usual  "on"  position,  the  candle  power  is  reduced  by  an  amount 
determined  by  the  adjustment  when  installed.  The  same  socket 
may  also  be  adjusted,  so  that  a  lamp  of  given  voltage  can  be  used 
at  will  on  circuits  of  any  voltage. 

At  the  close  of  the  exhibition  Mr.  Moore  was  warmly  congratu- 
lated by  his  auditors,  who  were  much  interested  not  only  in  the 
beauty  and  variety  of  effects  produced,  but  also  in  the  character  of 
the  novel  principle  to  which  they  are  due;  much  credit  was  also 
accorded  to  the  inventor  upon  the  great  amount  of  experimental 
work  he  had  accomplished  in  the  short  space  of  three  months. 


Popular  Science. 


An  electrician  in  an  article  in  the  columns  of  the  Washington 
Post,  describing  the  advances  of  electrical  science,  informs  the  pub- 
lic that  "'some  cities  even  now  have  entirely  adopted  the  trolley  sys- 
tem, i.  e.,  overhead  electric  wires  by  means  of  which  the  cars  run. '  ' 
He  further  enlightens  them  with  the  intelligence  that  "by  the 
vibration  of  tremors  of  sound  in  a  peculiar  instrument  attached  to  a 
sounding  box  and  electric  wires  or  current,  one  can  actually  con- 
verse with  another  person  miles  and  miles  away,  "  and  in  a  burst 
of  enthusiasm  asks  "where  wonld  our  telephone,  telegraph  and' 
cable  be  were  it  not  for  electricity  ?" 
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The   Electrical  Transformer. 


BY  CARYL  D.    HASKINS. 

HROUGH  considerations  of  economy,  high 
pressures  must  be  employed  where  electricity 
is  to  be  distributed  over  a  large  territory  with 
its  lighting  centres  widely  scattered,  as  is  the 
case  in  most  rural  or  suburban  districts.  With 
this  as  with  water  power,  or,  in  fact,  almost 
any  known  means  of  power  transmission,  the 
greater  the  pressure  used  the  less  the  volume 
needed  to  transfer  a  given  amount  of  energy  from  one  point  lo 
another.  With  this  reduction  in  volume,  a  reduction  in  the  size  of 
the  conductor  naturally  follows,  whether  it  be  pipe  or  wire. 

The  economy  resulting  from  the  use  of  high  electrical  pressures 
through  a  scattered  territory  is  therefore  obvious.  It  amounts  prac- 
tically to  the  difference  between  a  comparatively  large  or  a  compara- 
tively small  investment  in  copper  wire,  or,  to  put  it  yet  more 
plainly,  the  use  of  say,  22  pounds  of  wire  where  360  odd  might 
have  been  required. 

Unfortunatelj',  however,  these  high  pressures  cannot  under  the 
ordinary  arrangement    be    directly    applied    to  incandescent  lamps. 


rent  is  set  up  in  that  conductor  provided  it  be  part  of  a  complete 
circuit. 

Turning  to  the  first  cut  of  Pig.  1,  suppose  that  a  current  springs 
into  existence  in  the  upper  conductor;  lines  of  force  are  immedi- 
ately projected  from  it,  and  these  cut  through  the  second  conductor, 
causing  therein  a  momentary  flow  of  current.  On  the  cessation  of 
flow  in  the  upper  wire  its  lines  of  force  immediately  contract  upon 
it,  again  cutting  through  the  lower  wire  in  so  doing,  and  again 
causing  current  to  flow  in  the  secondary. 

This  is  the  action  which  goes  on  constantly  and  with  enormous 
rapidity  between  the  windings  of  the  transformer. 

From  this  it  will  be  seen  that  a  transformer  cannot  be  used  on 
circuits  whose  current  flows  constantly  in  one  direction;  and  for 
this  reason  high  pressure  distribution  is  ordinarily  accomplished  by 
means  of  the  "alternating  system, "  the  current  in  this  system 
changing  its  direction  of  flow  many  times  each  second. 

We  see,  therefore,  that  by  reason  of  the  law  of  induction  a  wire 
carrying  an  alternating  current  and  stretched  or  wound  close  to 
another  wire  forming  a  complete  circuit  (through  lamps  or  other- 
wise), will  induce  a  flow  of    current  in  this  second  wire,  commonly 


A    FRiMARY  COIL 
B  SECONDARY  COIL 
C    IRON  CORE 


Fig.    1. — Likes  of  Force  About   a  Cokductor  Carrying   a     Fig.  3. — Open  Magnetic  Circuit   Transformer,  in  Diagram 
Current. 


since  the  making  of  these  for  pressures  greatly  exceeding,  say  100 
volts,  is  atteniled  with  grave  difficulties,  while  the  high  pressures 
already  referred  to  frequently  amount  to  1,000  or  2,000  volts,  or 
more. 

It  is  obviously  necessary,  therefore,  if  these  high  pressures  are  to 
be  used,  that  some  intermediate  piece  of  apparatus  be  placed  be- 
tween the  lamps  and  the  wires  carrying  current  at  high  pressure," 
which  shall  reduce  it  to  the  relatively  low  pressure  needed  at  the 
lamps,  without  serious  loss  of  energj-. 

This  intermediate  piece  of  apparatus  is  called  a  trans/omier,  or 
less  commonly  a  converter. 

The  principle  of  the  transformer  is  based  on  the  law  of  electrical 
induction. 

When  an  electric  current  springs  into  existence  it  induces  other 
currents  in  surrounding  conductive  masses,  and  when  it  ceases  to 
flow  it  again  induces  a  flow  of  current   in    neighboring  conductors. 


A  WIRE  CARRYINQ  ALTERNATING  CURREN 
B  WIRE  FORMINQ  A  COMPLETE  CIRCUIT 
C      LAMP 


Fig.  2. — Showing  Principle  of  Transformer. 

While  flowing  in  uniform  quantity,  however,  it  has  no  inductive 
effect.  This  action  can  be  most  clearly  explained  by  dealing  with  the 
matter  from  a  purely  theoretic  standpoint. 

It  is  assumed  that  all  active  electrical  conductors  are  surrounded 
by  a  field  of  magnetic  force,  as  shown  in  the  second  cut  of  Fig.  1. 
The  black  centre  here  represents  a  section  through  a  wire  forming 
part  of  a  complete  circuit  carrying  an  alternating  current.  The 
concentric  rings  surrounding  the  wire  indicate  the  imaginarj'  lines 
of  force,  little  ripples  of  energy,  extending  equally  in  all  direc- 
tions, and  becoming  less  and  less  intense  as  they  become  more 
remote  from  their  source.  There  is  a  certain  graphic  analogy  be- 
tween the^e  lines  of  force  and  the  ripples  that  follow  the  throwing 
of  a  stone  into  still  water.  The  theory  on  which  inductive  law  is 
based  is:  That  when  a  conductor  cuts  through  "lines  of  force,"  or 
vice    versa,   when  "lines  of  foice"  cut   through  a  conductor,  a  cur- 


called  the  "secondary"  (see  Fig.  2).  That  is,  the  first  wire,  or 
"primary"  will  transfer  a  greater  or  less  part  of  its  energy  to  the 
"secondary,"  more  or  less  power  being,  of  course,  lost  in  the 
process. 

The  immediate  presence  of  iron  greatly  aids  this  inductive  transfer 
of  energy,  since  average  iron,  roughly  speaking,  is  some  700  times 
better  as  a  medium  for  such  transfer  than  any  other  known  sub- 
stance, by  reason  of  its  magnetic  character.  Iron  is,  therefore,  prac- 
tically indispensable  in  transformer  construction,  and  forms  one  of 
the  three  elements  which  together  make  what  is,  perhaps,  the  very 
simplest  piece  of  electrical  apparatus  at  present  manufactured. 

These  "elements"  are  the  "primary  coil,"  the  "secondary  coil" 
and  the  "core,"  which  is,  of  course,  the  iron. 


Fig.  4. — Closed  Magnetic  Circuit  Transformer,  in  Diagram. 

A  veiy  crude  transformer  might  indeed  be  made  of  but  three 
pieces  of  metal — two  lengths  of  insulated  wire  and  an  iron  rod,  as 
shown  in  Fig.  3.  Such  a  transformer  would,  however,  be  extremely 
crude,  and  a  large  portion  of  its  energy  would  be  wasted  in  the 
form  of  heat. 

To  transform  electrical  energy  from  a  distribution  pressure  of 
1,000  volts  to  a  lamp  pressure  of  100,  for  example,  almost  exactly 
10  times  as  many  turns  of  primary  wire  would  be  placed  about  the 
iron  core  as  there  would  be  turns  of  secondary.  In  fact,  to  state  it 
roughly,  we  might  say — As  Number  active  turns  primary:  Number 
active  turns  secondary ::  Pressure  of  primary:  Pressure  of  secondary. 

The  two  coils  would,  however,  weigh  about  the  same;  for,  if  the 
primary  coil  with  a  pressure  of  1.000  volts  were  carrying  one  ampere 
then  the  secondary  coil  would  be  carrying  at  a  pressure  of  100  volts 
(1-10  the  primary  pressure)  almost  10   times    the  volume  of   current 
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of  the  primary,  or  10  amperes.  (The  discrepancy  representing  the 
amount  lost  in  transfer.  )  The  pressure  multiplied  by  the  volume  of 
current  equals  the  poivcr;  therefore,  it  will  readily  be  seen  that  1 
ampere  X  1,000  volts  is  really  the  same  thing,  so  far  as  i)ower  is 
concerned,  as  10  amperes  X  100  volts. 

The  number  of  turns  of  primary  and  secondary  wire,  an  I  the 
amount  of  iron  in  a  transformer  depends  mainly  upon: 

1.  The  amount  of  enerjjy  to  be  transformed. 

2.  The  relative  voIta;;e  of  the  primary  and  secondary. 

A  3.   The    frequency   of 

l^r^^^^^c  '  ^  alternations;     that     is, 

frequency  with  which 
the  flow  of  current 
changes  its  direction. 

4,  The  quality  and 
arrangement  of  the  iron 
and  wire. 

To  give  the  best  re- 
sults the  iron  core 
should  not  be  in  the 
shape  of  a  bar,  as  shown 
in  Fig.  3,  but  should 
have  its  two  en<ls  joined 
together  in  some  way, 
as,  for  instance,  in  the 
shape  of  a  ring,  as 
shown  in  Fig.  4,  or  as 
in  Fig.  5,  which  is, 
perhaps,  the  common- 
IN  est  form  of  core. 

Neither  should  the 
iron  be  in  a  solid  piece  ; 
if  it  were  so  constructed  it  would  be  highly  inefficient  and  cause 
a  serious  amount  of  heat  waste,  for  reasons  to  be  presently  ex- 
plained. It  should  be  built  up  of  thin  layers  of  very  soft  malleable 
sheet  iron  or  "'low  steel,"  each  sheet  being  insulated  from  its 
neighbor  by  a  piece  of  tissue  paper  or  other  non-conductive  mater- 
ial, the  whole  core  when  built  up  looking  about  as  shown  in  Fig.  6. 
It  is  of  imp  )rtance,  of  course,  that  all  of  the  wire  be  as  near  to 
the  iron  as  possible,  since  the  iron  is  the  medium  through  which 
the  transfer  of  energy  is  accomplished.  In  practice,  therefore,  the 
holes  through  the  core,  as  shown  in  Fig.  6,  are  completely  filled 
with  the  two  coils  (see  Fig.  7),  which  are  wound  up  and  wrapped 
with  tape  before  being  placed  in  position,  the  entire  transformer 
when  ready  for  casing  looking  about  as  shown  in  Fig.  8. 

One  of  the  most  important  considerations  in  the  construction  of  a 
transformer,  or,  in  fact,  of  any  piece  of  electrical  apparatus  which 
is  to  be  used  upon  high  pressure,  is  the  question  of  insulation.  It 
is  vitally  important  that  all    three  portions  of    a    transformer  should 
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Fig.  fi. -Transformer  Core.  Fig.  7. -Sectional  View 

OF  Transkokmer. 

be  absolutelj'  isolated  electrically  each  from  the  other,  and  it  is  the 
common  practice  to  make  the  resistance  of  the  insulation  sufficiently 
high  to  withstand  at  least  twice  the  pressure  to  which  it  is  expected 
the  transformer  will  be  exposed. 

Some  manufacturers  carry  this  safeguard  yet  further  and  insert 
insulation  sufficient  to  withstand  a  pressure  three,  four,  or  even 
five  times  greater  than  that  on  which  the  apparatus  is  to  operate. 
The  process  of  manufacture  of  a  transformer  is  peculiarly  simple. 

The  sheet  iron  for  the  core,  which  is  selected  with  great  care 
and  only  after  elaborate  tests  to  determine  its  magnetic  qualities,  is 
passed,  one  sheet  at  a  time,  into  a  power  punch  which  cuts  out  the 
plates  of  the  size  and  shape  required.  By  referring  once  more  to 
Figs.  6  and  8,  it  will  be  seen  that  if  the  core  plates  were  cut  in  one 
piece  without  a  break  it  would  be  very  difficult,  if  not  impossible, 
to  put  the  coils  and  core  together,  as  it  would  be  almost  beyond 
human  ingenuity  to  wind  the  coils  into  the  core  and  quite  impossi- 
ble to  properly  insulate  them. 

The  plates  are  usually  cut  in  two  or  more  pieces  so  that  the  coils 
can  be  inserted  without  inconvenience.  There  are  two  general  methods 


of  joining  the  two    sections    of    the  core.     One  is  to  punch  the  two 
halves  of  the  core  in  separate  pieces,  as  is  shown,  for  instance,  in  Fig.  9. 

The  other  differs  from  this  method  in  that  the  punchiugs  are  so 
proportioned  as  to  overlap  one  another  at  their  junction,  making  the 
magnetic  joint  in  the  iron  dependent  on  the  lapping  contact  of  plate 
to  plate  rather  than  upon  the  butt  contact  as  in  the  first  method. 
When  this  cla.ss  of  punching  is  used  the  core  cannot,  of  course,  be 
built  up  in  two  solid  pieces  before  the  insertion  of  the  coils.  The 
plates  are  instead  built  up  around  the  coils,  being  laid  in  alternately 
and  their  ends  lapped,  first  right  and  then  left. 

There  is  a  third  method  of  building 
up  transformer  cores  which  provides 
for  punchings  in  but  one  piece,  but 
of  a  discontinuous  shape.  Such  a 
punching  is  shown  in  Fig.  10.  In 
building  up  the  core  around  the  coils 
with  this  class  of  punching,  the 
central  flap  is  bent  back  a  sufficient 
distance  to  permit  it  to  spring  into 
position  in  the  coils;  or  the  side  flaps 
may  be  bent  back,  a  similar  result 
following  in  either  case. 

The  method  used  in  building  up  a 
core  out  of  plates  of  this  type  is 
clearly  shown  in  Fig.  11.  It  will  be 
noted  that  the  break  in  the  plates  is 
placed  alternately  to  right  and  left, 
thus  reducing  to  a  minimum  the 
magnetic  resistance  at  the  point  of 
juncture.  The  magnetic  "resistance" 
of  a  piece  of  iron  is  dependent  quite 
largely  upon  its  continuity, and  all  manufacturers  endeavor  to  so  build 
their  cores  as  to  make  the  magnetic  junction  in  their  plates  as  solid  and 
perfect  a  contact  as  mechanical  necessities  will  permit.  Whether  the 
core  be  built  up  in  two  solid  pieces  or  be  of  the  overlapping  type, 
or  of  the  single  punching  type,  each  plate  must  be  insulated  from 
its  neighbor,  either  by  a  layer  of  tissue  paper — the  oxydizing  of  the 
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Fig.  9. — One  Form  of  Transformer  Core. 

plates'  surfaces — or  some  other  similar  means.  This  is  to  prevent 
the  generation  of  eddy  or  foucault  currents  in  the  coie,  which,  were 
the  plates  uninsulated  one  from  another,  would  cause  a  serious  loss 
of  energy. 

We  may  now  consider  briefly  the  various  causes  of  loss  which  to- 
gether go  to  make  up  the  discrepancy  between  the  energy  put  into 
the  primary  and  the  energy    taken    from  the  secondary  of    a    trans- 


Fir..  10. —Core  Stamping. 


former  at  various  loads.  The  energy  passing  through  the  primary 
coil  might,  for  example,  be  divided  up  into  various  unequal  parts, 
each  part  performing  a  different  function  and  expending  its  energy 
in  a  different  manner.  .^  certain  portion  of  the  energy  of  the 
primar)'  is  expended  in  keeping  the  iron  of  the  transformer  mag- 
netized. A  certain  portion  of  the  energy  is  wasted  in  heating  the 
wire  of  the  primary  coil  by  passing  through  it,  a  certain  portion  is 
wasted  in  hysteresis,  and  a  certain  portion  in  the  generation  of 
foucault  currents  By  far  the  greater  portion  of  the  energy  is, 
however,  transferred  to  the  secondary  coil  to  do  useful  work.  So 
small  in  fact  is  the  sum  of  the  waste  factors  that  in  a  modem  high 
grade  transformer  of  average  size,  operating  upon  full  load,  but  4 
or  5  per  cent,  of  the  total  energy  put  into  the  transformer  goes  to 
waste,  the  remaining  95  per  cent,  being  transferred  to  the  secondary 
as  useful  current. 
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The  loss  in  a  transformer,  due  to  waste  energy  expended  in  beating 
the  primary,  is,  of  course,  due  to  and  dependent  on  the  ohmic 
resistance  of  the  primary  coil,  and,  of  course,  a  certain  amount  of 
energy  is  lost  in  the  secondary  coil  in  a  similar  manner. 

The  energy  wasted  in  foucault  or  eddy  currents  is  that  energy 
which  is  expended  in  inducing  in  the  iron  core  ( and  sometimes  in 
the  winding  themselves  if  they  be  of  heavy  wire)  minute  waves  or 
eddies  of  current  circulating  in  the  substance  of  the  iron.  It  is  to 
prevent  such  waste  that  the  cores  of  all  commercial  transformers  are 
laminated. 

The  eddy  currents  in  a  transformer  of  ordinary  shape  tend  to  take 
somewhat  the  course  indicated  by  the  arrows,  as  shown  in  Fig.  12. 
It  will  readily  be  seen  that  the  in.sulation  of  the  plates  one  from 
another  almost  absolutely  prevents  the  passage  of  these  currents, 
since  they  are  necessarily  of  excessively  low  potential.  Where  the 
insulation  of  the  plates  of  a  transformer  is  properl}-  accomplished, 
eddy  currents  in  the  core  are  almost  eliminated,  and  the  energy 
wasted  by  this  particular  factor  is  reduced  to  a  figure  so  small  as  to 
be  almost  negligible. 

The  loss  by  hysteresis  is  perhaps  the  most  difficult  to  correct  and 
to  determine  with  which  the  transformer  manufacturer  has  to  deal. 
It  represents  that  energy  which  is  expended  in  constantly  reversing 
the  direction  of  magnetization  within  the  core.  Probably  the  most 
graphic  method  of  explaining  the  hysteresis  loss  in  a  transformer  is 
based  on  the  theory  of  molecular  friction.  It  is  assumed  that  all 
iron  is  made  up  of  an  infinite  number  of  separate  molecules,  each 
molecule  having  a  given  magnetic  polarity.  When  a  piece  of  iron 
is  magnetized  these  molecules  are  shifted  in  position,  arranging 
themselves  with  their  poles  pointing  systematically  in  one  direction. 

Let  us  for  a  moment  assume  that  these  molecules,  instead  of 
being  so  infinitelj-    small    and    close    together    as  to  be  bej-ond  the 


Fig.  11. — Building  Up  Tr.a.nsformer  Core. 

detection  of  the  most  powerful  lens,  are  of  relatively  large  size,  and 
but  loosely  associated,  as  would  be  the  case,  for  instance,  with  a 
mass  of  iron  chips.  In  Fig.  13  is  shown  a  portion  of  an  iron  bar 
supposed  to  be  constituted  of  large  and  loosely  associated  particles 
of  iron.  On  the  pas.sage  of  current  through  the  winding  around  this 
bar  these  particles  of  iron  will  naturally  arrange  themselves  with  a 
sj'stematic  and  uniform  direction  of  polarity.  On  the  reversal  of  the 
direction  of  current  flow  in  the  coil  surrounding  the  bar,  each  of 
these  molecules  must  turn  half  round  to  accomplish  a  reversal  of 
polarity.  In  doing  so  it  is  obvious  that  a  certain  amount  of  friction 
must  result  by  the  rubbing  of  the  particles  one  against  another,  and 
if  this  reversal  were  to  take  place  many  times  each  second,  as,  in- 
deed, in  the  case  in  a  transformer,  the  constant  friction  must  of 
necessity  result  in  heat.  This  is  the  theory  generally  accepted  as 
accounting  for  the  loss  by  hysteresis. 

Both  the  hysteresis  and  foucault  current  losses  express  themselves 
in  heat,  and  are  generally  considered  together,  the  energy  wasted 
by  these  two  losses  being  determined  by  the  amount  of  heat  gener- 
ated in  the  core  apart  from  that  resulting  from  radiation  from  the 
windings. 

The  separation  and  the  determination  of  the  value  of  the  hys- 
teresis loss,  and  the  foucault  current  loss,  individually,  is  seldom  at- 
tempted, and  is  difficult  of  accomplishment,  almost  to  the  verge  of 
impossibility. 

In  considering  the  merits  of  a  transformer  there  are  five  factors, 
each  of  which  is  of  importance  and  worthy  of  investigation. 


The  first  and  probably  the  most  important  consideration  is  safety 
to  life  and  property.  Too  much  stress  cannot  be  laid  upon  the  high 
quality  of  the  insulation  separating  the  primary  coil  from  the  core 
and  from  the  secondary  winding.  Any  connection  between  the 
primary  and  secondary  coil  necessarily  menaces  human  life,  as  does 
also  the  grounding  of  the  primary  coil  upon  the  core.  It  is  vitally 
important  also  that  a  transformer    shall     not    overheat  even  at    full 
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Fig.  12. — Section  of  Core  Showing  Eddy  Currents. 

load.  The  overheating  of  a  transformer  indicates  an  excessive  waste 
of  energy  (due  to  core  losses  and  the  like),  increases  the  fire  risk, 
rapidly  impairs  the  insulation,  and  is  detrimental  to  the  good  opera- 
tion of  the  transformer  in  every  waj'. 

The  consideration  of  next  importance  is  the  question  of  efficiency. 
It  is  scarcely  necessary  to  point  out  that  that  transformer  which 
shows  the  least  loss  of  energy  between  the  primary  and  secondary 
terminals  is  the  best  transformer  to  use,  provided  such  eflficiency  is 
not  accomplished  at  the  sacrifice  of  other  important  considerations. 
Over  anxiety  for  high  tfficiency  has,  however,  in  some  cases  caused 
the  neglect  of  the  third  consideration,  which  is  that  of  regulation. 

A  transformer  of  perfect  regulation  would  show  absolute!}'  no 
variation  of  secondarj'  potential  between  the  points  of  no  load  and 
full  load.  Absolutely  perfect  regulation  is,  however,  an  impossi- 
bility in  the  commercial  transformer,  since  it  would  involve  the 
sacrifice  of  eflBciency  and  other  important  virtues  which  are  indis- 
pensable. The  transformer  manufacturer  endeavors,  therefore,  to 
find  the  most  useful  intermediate  point  between  extremely  high 
efficiency  and  extremely  close  regulation.  Regulation  which  secures 
a  variation  of  potential  on  the  secondary  circuit  not  exceeding  2}i 
to  3  per  cent,  between  no  load  and  full  load  is  generally  accepted  as 
the  most  satisfactory. 

The  other  two  considerations  which  go  to  make  up  the  general 
merit  of  a  transformer  are  respectively,  durability  and  convenience 
in  installation  and  maintenance. 

The  question  of  durability  is  dependent,  first,  upon  good  mechani- 
cal construction  and  quality  of  material,  and  second,  upon  the  cool 
running  of  the  transformer. 

That  transformer  which  is  best  protected  from  storm  and  rain, 
and  which  is  manufactured  from  the  highest  grades  of  materials, 
properly  combined,  is,  generally  speaking,  the  most  durable,  pro- 
vided it  does  not  overheat,  and  by  so  doing  rapidly  deteriorate  the 
insulation,  for  it  is  the  strength  and  permanence  of  the  insulation 
on  which  durability  is  chiefly  dependent. 

The  question  of  convenience  for  installation  is  one  which  the  eye 
quickly  determines.  The  presence  of  convenient  connection  blocks 
with  a  minimum  number  of  screws  so  placed  as  to  be  most  speedily 


A   PRIMARY 
B   SECONDARY 
C   CORE 


Fig.  13. 


available,  suitable  meaus  for  prompt  re-fusing,  and  the  like,  con- 
stitute considerations  which  the  eye  of  a  practiced  central  station 
man  immediately  appreciates. 

The  tendency  to-day  is  toward  the  use  of  the  larger  transformers 
which  aie  inherently  of  higher  efficiency;  and  it  has  become  a 
generally  accepted  axiom  that  the  less  transformers  used  (provided 
such  transformers  are  not  in  excess  of  the  capacity  needed )  the 
better  for  the  operation  of  the  system ;  not  only  because  of  the 
higher  efficiency  obtained,  but  also  because  of  the  less  time  needed 
to  care  for  a  small  number  of  large  transformers,  and  because  of  the 
better  regulation  secured  throughout  the  entire  sy.stem. 
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Buffalo  Electric  Lighting;  Plants. 


nv  FRANK   c.   pi;rkins. 

UKFALU  issupplied  willi 
current  for  street  arc 
lighting,  commercial  arc 
light  and  incandescent 
lighting  by  the  BulTalo 
Cieneral  Electric  Com- 
pany, of  which  Mr.  Dan- 
iel O'Day  is  president 
and  Mr.  Charles  R. 
Huntley  is  general  man- 
ager. 

The     current    for    the 
city  arc  lighting   is   sup- 
plied by  the  Elk  street  station    No.  1  ( Fig.  1 ),  and  the  Black  Rock 
station  No.  3  (  Fig.  2).     The  commercial  arc  lighting  and  •  the  incan- 
descent lights  are    operated    from  the  Court  street   station  (Fig.  3). 
The  HufTalo  General  Electric  Company  has  been  very  unfortunate 


Fig.  1.— Elk  Street  Station  No.  1. 

in  having  two  serious  conflagrations.  The  first  at  the  Court  street 
station  No.  2  of  serious  proportions,  and  the  last  in  February, 
18Q3,  almost  completely  wiping  out  the  Elk  street  station  No.  1 
and  necessitating  extensive  rebuilding  and  remodeling. 

The  steam  boiler  plant.  Fig.  4,  of  the  Elk  street  station  consists 
of  six  National  boilers  of  125  hp  each;  two  Babcock  &  Wilcox  250- 
hp  boilers,  and  one  175-hp  upright  boiler;  one  250-hp  boiler  built 
by  the  Oil  City  Boiler  Works,  and  one  500-hp  Scotch  boiler,  shown 
in  the  foreground  of  Fig.  4,  made  by  the  Lake  Erie  Engineering 
Works.     The  steam  pressure  is  140  lbs. 

The  engine  room  of  this  station.  Fig.  5,  contains  two  large  E.  P. 
Allis  Corliss  engines.     The  one  shown  in   the   foreground  is  a  com- 


Fir,.  2.  — Bi.ACK  KuCK  Station  No.  3. 

pound  condensing  engine,  developing  1,500  hp  at  68  revolutions  per 
minute.  The  secoud  engine  is  also  a  compound  condensing  engine, 
developing  1,000  hp  at  a  speed  of  72  revolutions  per  minute.  E.  P. 
Allis  &  Company's  condensers  are  used  in  this  station.  The  engines 
are  belted  to  a  long  line  of  shafting  located  in  the  dynamo  room 
beyond  the  brick  wall  seen  in  the  background. 

The  arc  machines  in  this  station  furnish  current  for  all  of  the  arc 
lights  on  the  streets  of  the  cit}'.  The  dynamo  room  contains  39 
No.  8  Brush  arc  dynamos  of  50  lights  capacity  each,  making  the 
potential  used  on  these  circuits  in  the  neighborhood  of  3,000  volts. 


There  have  also  been  installed  five  So.  11  Brush  arc  machines  of 
a  capacity  of  125  lights  each,  making  the  working  pressure  about 
6,000  volts.  Mr.  Huntley  says  these  machines  are  working  satis- 
factorily, and  believes  this  to  be  one  of  the  best  arc  lighting  stations 
in  the  country.     The  Elk  street  station    is    about    250   feet  long  by 


.    Fig.  3.— Court  Street  Station  No.  2. 

140  feet  wide,  and  is   a    brick  structure,  having  been  remodelled  in 
1893.     The  original  station  was  built  in  1889. 

The  Black  Rock  station  is  also  a  brick  structure,  and  is  150  feet 
long  by  100  feet  wide.  The  boiler  room  ( F'ig.  7)  contains  four 
horizontal  tubular  boilers,  each  of  100  hp  capacity.  From  this 
station  current  is  supplied  to  the  arc  lights  located  on  the  west  side 


Fig.  4.-  Elk  Sxk. 
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of  Buffalo  and  Black  Rock.  The  dynamo  and  engine  room  i  Fig. 
8)  contains  four  60-light  and  six  SOlight  Wood  arc  machines.  They 
are  driven  from  a  countershaft  receiving  its  power  from  a  compound 
condensing  engine  built  by  the  John  T.  Noye  Manufacturing  Com- 
pany, of    Buffalo.     This  engine    develops    400  hp  at  a  speed  of   300 


Fig.  S.— Elk  Street  Station  Engine  Room. 

revolutions  per    minute.     Worthiugton    condensers  are   used  in  this 
station,  and  the  plant  is  said  to  be  giving  excellent  satisfaction. 

The  Court  street  station  has  been  re  arranged  since  the  fire,  and 
it  is  from  this  station  that  all  the  commercial  incandescent  and  arc 
lighting  current  is  supplied.  The  dynamo  room,  as  it  is  at  present, 
is  showa  in  Fig.   9.     The    power  is  supplied    from    eight  compound 
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condeusiDg  engines   built  by  the  John  T.  Noye  Manufacturing  Com- 
pany, langing   in   size  from  100  hp  to  400  Jip;  tfapre  is  also  a  West- 
iagbouse  compound  engine  of  125  bp  capacity  driving  two  Tbomson- 
Houstou  dynamos. 
The  electrical    equipment    of    tbis  station    comprises  two    300-kw 


alternators  of  6,000  ligbts  capacity  at  1,040  volts  potential,  three 
70-kw  alternators  of  1,500  ligbts  capacity,  and  two  60-kw  1,200  light 
machines,  all  of  which  operate  at  1.040  volts. 

There  are  two   direct    current    General    Electric    d5'namos   which 
supply  incandescent  ligbts  to  customers  in  the  immediate  vicinity  of 


Fig.  7. — Black  Rock  St.\tiox  Boiler  Hoise. 

the  station.     These  machines  operate    400  lights  each  as  a  potential 
of  110  volts. 

The  power  circuit    is  operated  by  a  General    Electric    power  gen- 
erator, developing  200  kw  at  500  volts.     The  arc    lighting  dynamos 


Fir..  ^.— Black  Rock  Station  Dynamo  Room 

are  all  Thomson -Houston  machines,  and  several  are  driven  in 
tandem  from  John  T.  Noye  high  .speed  engines.  There  are  eleven 
of  these  arc  machines  installed,  each  furnishing  current  for  50  lamps. 
The  Buffalo  lighting  stations  are  all  generating  steam  power  as 
economically  as  almost  any  station  of  the  size,  and  while  much  talk 


has  been  indulged  in  with  reference  1o  operating  the  stations  by 
power  from  Niagara,  this  will  largely  depend  upon  how  much  lower 
than  the  cost  of  steam  power  the  price  of  Niagara  power  will  be 
placed  for  users  in  the  city  of  Buffalo. 

In  reference  to  the  most  practical  means  to  he  emploj-ed  for  util- 
izing the  Niagara  plant  for  lighting  Buffalo,  and  the  reason  why 
■•uch  a  low  frequency  was  adopted  by  the  power  company.  Prof. 
George  Forbes  says,  in  bis  paper  before  the  Institution  of  Electrical 
Engineers.  London,  England:  "Mere  is  one  fart  which  is  apt,  at 
first  sight,  to  impress  one  as  almost  fatal  lo  the  employment  of  a 
very  low  frequency,  but  which  further  consideration  shows  to  be  of 
little  moment  in  the  case  of  Niagara  Falls;  that  is,  that  a  low  fre- 
quency is  not  suitable  for  electric  lighting  directly.  But  it  must  be 
remembered  that  it  is  decidedly  preferable  to  use  a  direct  current  for 
arc  lamps,  and,  in  fact,  in  the  present  position  of  the  art  in   America, 


Fig.  <•.  — CoiKT  Strkkt   Station  Dvxa.mo   and    Engine    Room. 

it  would  be  a'most  a  necessity.  Hence  the  natural  method  of  light- 
ing would  be  to  use  the  alternating  current  by  means  of  a  motor  to 
drive  the  well-known  lighting  machines.  In  the  course  of  the  work 
at  Niagara,  the  first  work  in  connection  with  arc  lighting  which 
will  be  set  up  is  the  lighting  of  Buffalo.  At  present  this  is  done  by 
means  of  steam  engines  developing  about  3,000  hp,  and  driving  arc 
lighting  machines  of  the  Brush,  Thomson-Houston  and  Wood  type. 
There  cannot  be  a  doubt  that  financially  and  practically  the  best 
wa3'  of  converting  this  station  to  enable  them  to  use  the  power  from 
Niagara  Falls  is  to  put  in  alternating  motors  in  the  place  of  steam 
engines;  and  this  will  be  the  case  in  most  of  the  towns  which  will 
be  supplied  with  power  from  Niagara  Falls." 

It  is  generally  believed  that  Prof.  Forbes'  plan  will  ultimately  be 
adopted,  the  engines  being  held  in  reserve  in  case  of  emergency. 


The  Atlanta   Exposition. 

H.  T.  Edgar,  secretary  and  general  manager,  and  Oscar  Turner, 
purchasing  agent,  of  the  Georgia  Electric  Light  Compan5-,  Atlanta, 
Ga. ,  will  be  at  the  Cleveland  Convention  of  the  National  Electric 
Light  Association,  as  representatives  of  the  Cotton  Slates  and  In- 
ternational Exposition,  to  be  held  at  Atlanta,  Ga.,  Sept  18  to 
Dec.  31.  Mr.  Edgar  and  Mr.  Turner  propose  to  make  a  trip 
through  the  North,  taking  in  the  principal  cities,  where  they  will 
confer  with  the  supply  bouses  and  electric  companies  relative  to  ex- 
hibits at  the  Exposition.  It  is  purposed  to  make  this  Exposition  the 
largest  ever  held  in  this  country,  with  the  exception  of  the  World's 
Fair.  Most  of  the  European  and  South  American  countries  will  be 
represented.  A  separate  building  has  been  set  apart  known  as  Elec- 
tricity Building,  where  electrical  exhibits  will  be  shown.  The  gen- 
erating plant  for  the  purpose  of  lighting  the  grounds  and  buildings 
and  furnishing  power  will  be  located  in  the  machinery  hall.  These 
.genilemen  will  have  headquarters  at  the  Hollenden,  where  they 
will  be  prepared  to  meet  electrical  people  and-  arrange  for  exhibits, 
elc. 


Fireworks    in    an  Underground  Railway  Conduit. 

O  ir  special  correspondent  ip  Budapest  writes  us  that  some  time 
ago  a  peculiar  accident  happened  to  an  electric  car  on  one  of  the 
main  thoroughfares  of  Budapest.  A  chain  supporting  the  sliding 
contact  of  a  motor  car  fell  through  the  conduit  slot  and  lodged 
between  the  two  contact  rail.s  in  the  underground  conduits,  making 
a  dead  short  circuit.  An  attempt  was  made  to  dislodge  the  obstruc- 
tion with  a  cold  chisel,  but  without  avail,  and  it  was  only  after 
about  one  and  a  half  hours'  interruption  in  the  traffic  that  the  chain 
was  burned  away  by  the  current,  making  a  fine  display  of  fireworks. 
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Coal  Consumption  in  Central  Stations. 


BY    K.    A.    MHRKILI.. 

We  define  (oa/  consiitnplion  as  the  total  Hiiiount,  iiieasureii  by 
weight,  of  couimercial  coal — not  colnbustible-  thrown  into  tbe  tur- 
nace  for  the  production  of  steam  to  be  used  eilber  directly  or  in- 
directly in  the  generation  of  elcrtricily;  it  tbcrcfore  includes  the 
coal  represented  by  the  steam  used  in  the   inuiips,  condensers,  puri- 
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Fig.  1. 


fiers,  healers,  jackets,  etc.,  and  the  coal  rendeied  conmiercially  un- 
available in  blowing  off  and  cleaning  boilers,  gelling  up  steam  with 
new  fires  and  making  forced  draught;  it  excludes  coa!  represented 
by  the  steam  used  in  heating,  ventilating,  etc. 

We  deline  central  station  as  a  combined  steam  and  electrical  plant 
for  the  production  of  electrical  energy  to  be  utilized  for  lighting  or 
power;  this  limitation  being  made  arbitrarily  to  confine  the  scope  of 
the  article. 

One  of  the  principal  problems  that  confronts  the  central  station 
manager  is  to  make  the  transformation  of  potential  energy  of  coal 
into  the  kinetic  energy  of  electricity  wilh  as  little  loss  as  possible 
— in  other  words  to  deliver  at  the  switchboard  the  largest  possible 
output  in    electrical  energy  with    the  least  possible   consumption    of 


having  been  selected  as  representing  closely  enough  for  comparison 
the  equipmeut  of  a  large  number  of  central  stalious. 


H.  p.  of   Units 
Type  of  Hiigiu 


Stram  pressure , 

Strain  i.h  p.  and  hour 

Type  of  boiler 

Available   II.  T.     V.  \ 

per  pound  coal      / 

Hvaporaliun  at  given  pressure 

Kff.    boilers— per  cent 

eiiBines— per  cent 

"      pipiuK-per  cent 

miscellaneous— per  cent 

"      belts — percent 

'*     dynamos— per  cent 

*'      leads — percent 


Simple  NoD-con- 
aensing. 


80 

80    1 

3S 

30 

-R  T 

RT 

12.500 

12.500 

7.5 

7.5 

60 

60 

85 

88 

W 

99 

97 

98 

97 

97 

91 

92 

99 

99 

Compound 
Non-coii- 
deiisinjf. 


Compouncl  Con* 
deiit>ing. 


130       120       150 


12.500  12,£C0|l2. 500 


2.  £00 

12500 

9 

9.25 

72.4 

74.4 

8H 

W 

9'» 

99 

91 

92 

97 

V8 

92 

93 

99 

99 

It  must  be  confessed  at  the  start  that  comparisons  are  at  best 
faulty  and  to  that  degree  un-satisfactory,  but  there  is  much  to  be 
learned  from  comparisons — experience  is  essentially  comparison — 
therefore  the  more  carefully  and  accurately  they  are  made  the 
more  extended  our  knowledge  becomes.  How,  then,  can  we 
compare  central  stations  so  as  best  to  derive  knowledge  from  the 
experience  of  others? 

First  by  classifying  them  by  some  easily  recognized  characteristics 
and  second  by  dividing  and  sub-dividing  these  classes  into  such 
small  divisions  that  all  stations  in  the  same  group  can  be  compared 
with  each  other  without  doing  serious  injustice  to  any  individual. 

Comparisons  between  divisions  having  diverse  functions  and 
operating  conditions  are  hardly  more  than  rough  generalizations; 
to  call  them  comparisons  is  liable  to  give  the  results  fictitious  values 
and  to  establish  false  standards  of  central  station  economy.  Even 
comparisons  between  subdivisions  are  far  from  satisfactory,  for  they 
vary  widely  in  their  elements. 

To  go  at  once  to  the  root  of  the  whole  matter,  the  most  essentia! 
and  valuable  comparisons,  so  far  as  managers  of  central  stations 
actually  in  operation  are  concerned,  are  either  between  stations 
which  can  be  reduced  to  a  practical  equality  of  equipment  and  oper- 
ating conditions,  or  between  actual  stations  and  an  artificial  stand- 
ard attainable  by  a,  commercially  speaking,  perfect  station  of  the 
same  type.  When  a  station  is  once  in  operation  it  is  far  more  to  the 
manager's  interest  to  know  that  his  eight  pounds  of  coal  per  kilo- 
watt and  hour  cannot  be  bettered  by  any  similar  station,  than  to 
know  that  his  neighbor  in  the  next  town  with  a  different  equip- 
ment and  service  gets  the  same  output  on  six  pounds,  and  \astly 
more    satisfactory  if    he  further    knows    that  his   neighbor  ought  to 
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Figs.  2  and  3. 


coal,  the  first  step  toward  its  solution  lies  in  the  determination  of 
the  relation  between  input  and  output;  not  between  the  coal  scales 
and  the  water  meter,  not  between  the  throttle  and  the  driving  pulley, 
not  between  the  dynamo  pulley  and  the  armature  terminals,  but 
between  the  coal  shed  and  the  switchboard,  including  all  the  inter- 
mediate devices  with  their  interdependent  causes  and  effects. 

To  exhaustively  discuss  the  questions  involved  would  require  a 
treatise,  we  therefore  limit  this  brief  discussion  to  certain  specific 
cases",  outlined  in  the  following  table;  each  column  represents  the 
characteristics  of  what  may  be  termed  a  type  of  station,  these  types 


get  the  same  output  on  five  pounds;  a  good  manager  is  not  one  who 
gets  a  larger  output  per  pound  of  coal  than  his  neighbor,  but  one 
who  gets  the  largest  output  possible  with  his  station.  Comparisons 
between  stations  without  discrimination  as  to  equipment  or  operat- 
ing conditions  are  responsible  for  a  great  deal  of  unmerited  praise 
and  undeserved  adverse  criticism. 

On  account  of  the  many  variables  to  be  taken  into  consideration 
it  is  by  no  means  an  easy  matter  to  determine  what  output  a  station 
should  have;  take  for  example  the  engine — Fig.  1  gives  a  series 
of  economy  curves  of  engine  listed  by  a  single  manufacturer;  all  the 
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engines  are  of  the  shaft  governor,  positive  valve  motion  Ijpe, 
and  the  smaller  ones  are  of  the  so-called  high-speed  class.  The 
A's  are  single  cylinder,  non-condensing  engines;  the  B's  are  com- 
pound non-condensing;  theC's  are  the  compound  condensing.  We 
see  that  there  are  wide  variations  in  economy,  even  among  engines 
distinguished    by    the    same    letter;    these    variations   are     due    to 


made  uniform  foi  all  the  stations;  the  fact  that  the  output  is  a  direct 
function  of  the  steaming  value  of  the  fuel  is  a  point  that  seems 
often  to  escape  notice.  The  efficiencies,  with  the  exception  of 
miscellaneous  efficiencies,  we  believe  do  not  require  explanation; 
the  percentage  under  miscellaneous  efficiencies  is  the  ratio  of  llie 
thermal  value  of    the  steam  received  by  the    engine  cylinders  to  the 
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differences  in  size,  valve  gear,  clearances,  steam  pressure,  cylinder 
proportions   and    ratios,    speed    and    minor    constructional    details. 

Similar  differences,  not  always  so  wide,  occur  in  every  kind  of 
apparatus  that  goes  to  make  up  the  complete  station  equipment,  so 
that  it  is  necessary  in  determining  the  possible  output  from  a  given 
station  to  explicitly  define  the  quantities  involved. 

The  letters  at  the  top  of  the  table  refer  to  the  curves  in  Figs  2  to 
7  inclusive,  and  also  indicate  by  reference  to    Fig.   1  what  engine  is 


thermal  value  of  the  steam  delivered  by  the  boilers,  the  difference  hav- 
ing been  lost  through  radiation,  condensation  in  piping  and  jackets, 
blowing  off,  etc.,  or  utilized  in  operatirg  feed  pumps,  condensers, 
traps,  forced  draught,  etc. 

Assuming  that  the  parts  are  all  so  proportioned  that  at  full  load 
every  part  fulfills  the  conditions  laid  down  in  the  table,  we  have  the 
necessary  data  to  determine  the  full -load  econoni)'  of  the  several  sta- 
tions; with  an    eflSciency  curve  of  each  part  over  the    range  of  load 
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Figs.  6  and  7. 
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assumed  to  be  used;  the  R  and  W  before  A'  indicate  that  in  one 
case  the  station  is  equipped  with  horizontal  return  tubulars  and 
in  the  other  case  with  horizontal  watei  tube  boilers,  the  re- 
mainder of  the  equipment  being  identical  in  both  stations;  the  same 
boiler  division  is  also  made  by  the  letters  R  T,  and  W  T,  under 
"Type  of  Boilers.  "  The  number  of  available  thermal  units,  12,500, 
is   taken  as  the    value  of   a  good    grade  of   coal,  and  is    necessarily 


selected  for  each  station  we  have  the  necessary  data  for  deterniiiiiug 
the  economy  at  any  specified  load  and  all  the  curves  in  Figs.  2  to 
7  inclusive  have  been  derived  in  this  manner.  At  best  they  hold 
true  only  for  the  conditions  assumed,  nevertheless  we  believe  that 
they  are  in  the  direction  of  a  true  measure  of  the  comparative  fuel 
economy  of  central  stations  and  that  a  comparison  of  the  figures  here 
given    with  results   from  the   actual  operation  of   stations    somewhat 
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similar   in  equipment    will    indicate  some  of  the  reasons  for  the  ot>  * 
served  wide  variations  in  fuel  economies. 

In  reference  to  the  curves  the  following  explanation  must  be 
kept  in  mind:  no  curve  represents  throughout  its  length  a  single 
station.  At  full  load  the  efficiencies  given  in  the  table  are  used,  but 
for  all  other  loads  the  curves  are  intended  to  show  the  prol)al)le  fuel 
consumption  for  stations  having  similar  equipments,  !)Ut  the  efficien- 
cies of  stations  that  art-  operated  at  the  percentage  of  load  selected, 
each  curve  representing  the  sum  of  different  portions  of  the  curves 
of  four  and  sometimes  five  distinct  stations  having  similar  equip- 
ments but  different  average  loads  and  efficiencies.  l"or  example, 
curve  .^  covers  four  distinct  stations  each  having  Ihi'  units  and  the 
equipment  specified  in  column  A  of  the  table;  it  also  has  the  effi- 
ciencies there  given  at  full  load;  as  the  load  decreases,  however, 
we  assume  that  a  station  that  is  opeiated,  say,  at  an  average  of  60 
per  cent,  of  its  total  dynamo  capacity,  does  not  have  the  same  pains- 
taking care  and  thoroughness  in  details  as  a  station  operated  at  a 
higher  average  load  and,  therefore,  will  not  have  so  high  an  efficiency 
even  at  the  same  load,  so  that  if  we  should  continue  the  curve  of  the 
60  per  cent,  station  from  Ihe  60  per  cent,  point  it  would  fall  below 
the  actual  curve  for  higher  percentages  of  load  and  rise  above  it  for 
lower  percentages.  The  extension  of  all  these  curves  would  cause 
unnecessary  and  undesirable  confusion,  and  we  have  therefore  car- 
ried each  station  over  a  moderate  range  of  load  and  then  combined 
these  in  a  single  curve. 

The  final  standards  of  fuel  economy  will  probably  be  based  largely 
on  practical  results  lather  than  on  theoretical  considerations,  but 
before  that  is  possible  many  reforms  must  be  initiated  and  carried 
out  through  the  active  co-operation  of  station  managers,  first  and 
foremost  among  which  is  the  absolute  necessity  of  comprehensive 
and  accurate  records  reported  in  detail,  together  with  a  complete  de- 
scription of  the  station  and  its  operation.  The  initiative  should  come 
from  station  managers,  as  they  are  the  ones  most  deeply  interested, 
yet  we  venture  to  suggest  that  if  they  will  proceed  at  once  to  define 
to  what  part  of  the  station  equipment  the  percentage  of  load  shall  be 
referred,  to  define  between  what  limits  economy  shall  be  measured, 
and  to  accompany  their  reports  with  a  full  description  of  the  station, 
much  of  the  fog  of  misunderstanding  that  now  surrounds  the  sub- 
ject will  be  dissipated. 

Except  at  full  load  the  percentage  of  load  will  not  be  the  same  on 
any  two  parts  of  the  station  equipment  but  will  decrease  with  every 
transformation  between  the  furnace  and  the  switchboard,  therefore 
the  general  term  "load"  can  be  applied  to  the  station  as  a  unit  only 
in  a  general  way;  if  we  wish  to  be  specific  we  refer  the  load  to  some 
particular  portion  of  the  equipment  and  custom  has  determined  that 
this  shall  be  either  the  engine  or  the  dynamo — but  whether  the 
engine  or  the  dynamo  is  a  distinction  seldom  made  and  much  con- 
fusion has  resulted  therefrom.  For  example,  take  curve  A  in  Figs. 
4  and  5;  when  the  engine  is  indicatmg  50  per  cent,  of  its  ful| 
load  the  dynamo  is  delivering  but  35',  per  cent,  of  2/.$  full  load,  the 
difference  beino  lost  in  increased  percentages  of  friction  and  heat 
losses  between  the  engine  cylinder  and  the  dynamo  terminals;  going 
backwards,  when  the  dynamo  is  delivering  SO  per  cent,  of  its  full  load 
the  engine  must  be  indicating  60  per  cent,  of  its  full  load  in 
order  to  supply  the  increased  losses  between  dynamo  terminals  and 
engine  cylinder.  The  natural  way  seems  to  be  to  refer  the  load  to 
the  dynamo,  as  it  is  with  the  dynamo  output  that  we  are  most  im- 
mediately concerned ;  the  coal  consumption  per  i.  h.  p.  and  hour  is, 
nevertheless,  of  considerable  importance  and  ought  to  be  determined 
in  every  station  at  certain  regular  times,  but  rather  for  purposes  of 
internal  economy  than  for  comparison  with  other  stations. 

The  limits  between  which  economies  shall  be  measured  while 
perhaps  not  so  indefinite  is  certainly  in  as  chaotic  a  state  so  far  as 
uniformity  is  concerned.  We  mean  bj-  this  that  if  you  ask  a  man- 
ager what  the  proper  way  to  measure  the  fuel  economy  of  his  station 
is  the  chances  are  that  he  will  tell  30U,  if  he  tells  you  anything, 
that  the  best  way  is  to  divide  the  total  kilowatt  hours  delivered  by 
the  total  coal  used  and  thus  ascertain  the  kilowatt  hours  per  pound 
of  coal;  but  if  you  look  over  his  reports  the  chances  are  that  his 
results  are  in  termsof  electrical  horse-power  hours,  indicated  horse- 
power hours,  ampere  hours,  lamp  hours,  in  fact  anything  except 
kilowatt  hours;  furthermore,  if  they  are  in  ampere  hours  he  prob- 
ably has  omitted  to  note  the  voltage  or,  still  worse,  if  in  lamp  hours 
he  probably  has  omitted  the  watt  rating  of  the  lamps  and  has 
assumed  a  value  for  arcs  and  motors  connected  just  as  large  as  his 
conscience  will  allow. 

Certainly  much  of  this  confusion  and  inaccuracy  can  be  avoided 
by  stating  the  station  load  in  terms  of  the  dynamo  load,  stating 
the  output  in  kilowatt  hours  and  stating  the  fuel  consumption  in 
pounds  of  coal  per  kilowatt  hour,  as  in  Fig.  5. 

While  we  prefer  to  state  the  fuel  consumption  in  terms  of  pounds 


of  coal  per  kilowatt  hour,  yet  as  an  efficiency  curve  showing  the 
increase  in  fuel  economy  with  increasing  load  the  curves  in  Figs.  6 
and  7  in  terms  of  watt  hours  per  pound  of  coal  are  more  graphic 
but  must  be  used  cautiously  for  the  reason  stated  above,  that  the 
curves  are  not  curves  of  a  single  station  ;  these  curves  also  emphasize 
the  now  pretty  generally  accepted  fact  that  there  is  a  largely  in- 
creased profit  in  business  that  brings  up  the  average  load  and  that 
any  system  which  permits  a  steady  load  at  the  maximum  economical 
capacity  of  boilers,  engines  and  dynamos  is  worth  investigating  and 
trying  thoroughly. 

Hut  the  points  we  wish  here  to  emphasize  most  of  all  are  that 
stations  should  not  be  compared  indiscriminately,  that  to  make  com- 
parisons valuable  they  must  have  some  common  basis,  must  be  com- 
prehensive, must  be  accurate,  and  that  there  is  no  better  method  of 
checking  up  coal  consumption  than  by  comparisons  intelligently 
made. 

Iron-Armored  Conduit  Construction. 


BY   GEO.    T.    HANCHETT. 

Iron -armored  conduit  is  beginning  to  reap  the  benefits  of  the 
labor  and  advertising  that  have  been  expended  to  set  it  before 
the  public. 

The  fact  still  remains  that  it  is  almost  impossible  to  get  uniform 
bids  on  any  large  contract  involving  this  material,  and  this  would 
augur  that  contractors  are  unfamiliar  with  it.  Closer  inquiry  shows 
this  to  be  the  case  and,  therefore,  the  following  description  of  an 
iron -armored  conduit  job  may  not  be  amiss. 

The  second  job  of  this  class  of  any  magnitude  in  New  England  is 
that  installed  in  the  Broad  Street  Power  Company's  office  building 
at  Pawtucket,  R.  I.,  William  R.  Walker  &  Son,  architects,  Cha.s. 
O.  Lenz,  electrical  engineer.  A  general  street  view  of  the  building 
is  shown  in  Fig.  1.  Iron -armored  conduit  has  here  been  put  to 
quite  a  severe  test  as  to  practicability  and  convenience  of  installa- 
tion. 

The  building  is  wired  on  the  meter  system,  every  one  of  the 
numerous  stores  and  offices  having  a  separate  line,  finding  its  ter- 
minus at  a  meter  room  in  the  basement.     This  involves  a  bunching 


Fig.  1  — Ekoai)  Street  Power  Company's  Office. 

of  tubes  as  the  meter  room  is  reached,  and  this,  with  the  fact 
that  the  building  is  piped  for  gas  on  a  similar  system  emanating 
from  the  same  meter  room,  demonstrates  that  a  great  number  of 
tubes  in  a  limited  space  can  be  readily  installed  in  iron  as  well  as 
in  brass-armored  conduit  in  spite  of  the  great  rigidity  of  the 
former. 

The  manipulation  of  this  conduit  is  in  no  sense  of  the  word  a 
plumber's  job,  as  many  contractors  are  inclined  to  think.  Pipers 
and  plumbers  can  be  trained  more  readily  to  do  the  work,  but  ex- 
perience and  care  only  are  necessary.  The  fact  that  the  tube  is 
lined  with  an  insulating  and  more  or  less  perishable  conduit  calls 
for  careful  work.  Especial  care  should  be  used  in  cutting  off  the 
conduit.  The  wheel  pipe-cutter  may  be  used  on  the  iron  armor  but 
should  not  be  allowed  to  complete  the  work. 

As  soon  as  the  cutter  has  nearly  reached  the  insulating  conduit  it 
should  be  removed  and  the  work  finished  with  a  hack  saw;  the  end 
should  then  be  carefully  trimmed  with  a  knife  or  reamer.  This  cau- 
tion may  seem  one  of  the  standard  rules  of  conduit  installation,  but 
in  the  case  of  iron-armored  conduit  the  great  rigidity  of  the  work 
and  the  difficulty  of  opening  joints  once  installed  imperatively  de- 
mands that  the  joints  have  no  burrs  or  obstructions  to  fishing. 

Of  coursci  it  is  necessary  to  test  out  every  run  with  a  fishii^g  snake 
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as  soon  as  it  is  in  pWce,  and  it  is  better  to  run  the  spring  wire 
through  each  piece  of  conduit  before  it  is  used — especially  the 
elbows — as  obstructions  may  exist  inside.  It  should  be  remembered 
that  in  bending  iron-armored  conduit  the  insulating  tube  is  rigidly 
controlled  in  its  position  by  the  iron  armor  and  is  therefore  more 
liable  to  .iplinter  and  crack  than  if  it  were  incased  by  a  yielding 
brass  armor. 

The  joints    should  not  he  too  tightly  screwed    together.     The  soft 
insulating   material  is  sure  to    yield  under  powerful    screw  pressure 


What  Shall  We  Pay  Our  Firemen? 


Fig.  2. — Buckled  Joint. 


and  thus  buckle  the  conduit,  as  shown  in  Fig.  2.  This  would  pre- 
sent a  serious  obstacle  to  fishing  the  wire  through. 

The  necessarily  large  size  of  the  iron -armored  conduit  is  somewhat 
unfortunate;  the  additional  thickness  of  the  armor  and  the  necessity 
of  installing  two  wires  in  one  conduit  contribute  to  this  evil,  and 
there  is  a  resulting  temptation  on  the  part  of  the  contractor  to  cut 
away  and  seriously  weaken  beams  to  admit  the  conduit.  To  the 
credit  of  contractors  Scaunevin  &  Potter,  be  it  said,  this  was 
largely  avoided  in  the  construction  of  the  Broad  street  station 
building. 

It  may  be  added  that  two  wires  in  one  conduit  are  necessary  only 
in  alternate  current  installations,  as  in  that  case  two  conduits  would 
cause  a  large  inductive  drop  which  no  amount  of  copper  could  elim- 
inate. The  advantage  of  two  iron-armored  conduits  to  one  run  is 
inappreciable  and  in  no  way  comparable  to  the  extra  cost  involved. 

The  elbow  outlets  of  the  conduit  are  especiallj-  in  the  wa}'  where 
it  is  desired  to  screw  a  switch  or  crow  foot.  In  the  building  under 
discussion  the  device  shown  in  Fig.  3  has  been  used  and  bids  fair 
to  be  very  successful.  A  wooden  box  lined  with  asbestos  is  set  in 
the  wall  into  which  the  conduits  enter,  and  is  covered  with  a  bev- 
eled piece  of  mahoganj'  on  which  the  switch  is  mounted.  This 
makes  a  neat  outlet,  almost  equal  to  the  standard  junction  box  and 
costing  much  less.     Asbestos-lined  boxes  have  been  utilized  also  for 


Fig.  3. — Asbestos-Linhd  Switch  Box. 


large  junction-boxes  in  the  basement  for  the  purpose  of  relieving 
the  long  pulls. 

In  conclusion,  there  is  one  item. of  interest  to  be  mentioned, 
namely,  the  cost  of  iron-armored  conduit  construction.  The  mate- 
rial is  a  little  more  than  twice  as  expensive  as  brass-armored  conduit 
and  the  labor  of  installation  about  twice  as  great.  T^o  wires  in  one 
conduit,  however,  halves  the  material  and  labor,  so  that  the  actual 
cost  of  an  installation  is  but  little  more. 

A  comparison  of  the  largest  number  of  bids  obtainable  shows  that 
iron -armored  conduit  construction  is  abotit  15  per  cent,  more  expen- 
sive than  brass-armored.  However,  the  iron  conduit  has  not  been 
long  enough  on  the  market  to  thoroughly  settle  this  figure.  The 
cost  per  outlet  is,  of  course,  a  variable  figure,  but  at  present,  as 
nearly  as  may  be  judged,  it  is  from  $6  to  SIO,  according  to  circum- 
stances. 

The  fire-proof,  nail-proof,  and  general  all-around-proof  qualities  of 
the  conduit  seem  to  justify  the  extra  expense.  It  has  one  other 
virtue — the  care  necessary  in  putting  it  up  so  that  it  will  pass  in- 
spection is  a  brake  on  the  workman.  The  nature  of  the  work  ren- 
ders it  slow  and  deliberate,  so  that  he  cannot  rush    it  and  botch  it. 


Consumption  of  Platinum. 


According  to  Iiiduslries  and  Iron  about  three  tons  of  platinum  are 
used  annually  in  America  for  the  manufacture  of  incandescent 
lamps  and  other  electric  purposes,  while  one  ton  is  used  "for  the 
more  prosaic  but  no  less  useful  purpose  of  being  made  into  parts  of 
artificial  teeth.  " 


BY   J.    B.    CAHOON. 

One  of  the  things  that  is  assuming  more  and  more  importance 
as  time  goes  on  and  we  become  more  familiar  with  the  operation 
of  an  electric  light  station  and  see  through  just  what  means  we 
can  produce  electric  light  and  make  it  pay  is  the  question  of 
firemen  and  what  we  shall  pay'them  in  order  to  obtain  economi- 
cal and  satisfactory  results.  If  we  divide  the  country  up  into 
sections  and  look  each  section  over  carefully  with  a  vievp  to  ascer- 
taining what  is  paid  to  the  firemen  in  each  of  those  places,  we 
find  that  in  all  of  them,  outside  of  the  larger  cities,  the  pay 
ranges  from  $40  to  $50  a  month.  Let  us  go  into  this  matter 
a  little  more  in  detail  and  see  what  this  means.  Suppose 
we  take  the  average  and  call  it  $45  a  month,  which  the  fireman 
gets  for  working  every  day  in  the  week  and  every  week  in  the 
month;  we  may  call  this  SI. 50  a  day.  For  this  wage  a  great 
majority  of  electric  light  plants  seem  to  think  that  they  can  get 
a  man  who  will  run  their  fires  in  an  intelligent  and  economical 
manner.  We  know  that  in  any  of  our  cities  the  day  laborer  in 
the  streets  who  does  nothing  but  shovel  dirt  gets  as  much  as  this. 
We  know  that  shoveling  dirt  doesn't  require  a  great  amount  of 
intelligence,  and  as  labor  is  supposed  to  be  paid  pro  rata  accord- 
ing to  the  amount  of  intelligence  entering  into  it  we  would 
naturally  look  for  about  the  same  intelligence  in  our  firemen  as 
we  find  in  the  day  laborer  in  a  city  street;  we  all  know  about  how 
much  intelligence  that  is.  Is  there  any  reason  then  for  being 
surprised  that  the  operating  expense  of  many  of  our  electrical 
plants  runs  up  to  80  to  90  percent,  of  the  gross  income,  although 
it  may  be  said  in  this  connection  that  in  quite  a  number  of  good- 
sized  country  towns  the  operating  expense  often  falls  as  low  as 
between  60  and  70  per  cent,  of  the  gross  income?  In  manj'  cases 
where  we  find  the  latter  result  it  is  due  largely  to  the  fact  that 
the  fireman,  while  not  paid  so  very  much,  is  drawn  from  the 
country  neighborhood.  We  may,  however,  set  it  down  as  a  gen- 
eral rule  that  firemen  are  drawn  from  the  foreign  laboring  class, 
it  being  in  many  cases  practically  impossible  to  get  a  native- 
born  American  to  act  as  a  fireman  at  the  wages  which  are 
offered. 

A  few  nights  ago  I  stood  in  an  electric  light  station  watching 
the  fireman  at  work  and  found  that  by  the  way  he  was  firing  he 
was  using  fully  one-third  more  coal  than  there  was  any  necessity 
for.  I  drew  him  into  a  conversation  and  asked  him  why  he  car- 
ried so  thin  a  fire  and  spread  the  coal  on  to  the  hottest  part  of  it 
without  any  attempt  to  coke  it,  this  particular  coal  being  very 
rich  in  hydrocarbons.  He  said  he  "didn't  know  of  any  reason 
for  it  except  that  it  was  easier  to  slice  up,  and  very  much  easier  to 
take  care  of."  He  had  no  idea  how  much  coal  he  was  burning, 
as  he  never  troubled  to  weigh  it;  the  bunkers  being  near  the  fur- 
nace, he  simply  shoveled  the  coal  from  the  bunkers  into  the 
furnace  as  the  latter  seemed  to  need  it.  This  man  was  paid  $40 
a  month,  and  seemed  to  be  satisfied  with  his  work,  and  thought 
his  pay  was  very  fair.  I  thought  it  was  for  that  kind  of  a  man; 
but  that  isn't  the  kind  of  a  man  that  we  want  for  a  fireman.  We 
want  men  like  they  have  in  New  York,  who  can  obtain  at  least 
$60  a  month,  and  who  will  get  an  indicated  horse  power  per  hour 
from  a  little  over  two  pounds  of  coal,  rather  than  a  man  to  whom 
we  pay  $40  and  who  gets  an  indicated  horse  power  running  con- 
densing, the  same  as  the  other,  with  6.8  pounds  of  coal.  These 
two  instances  mentioned  are  quoted  from  actual  figures  and  are 
not  mythical  in  the  least.  It  seems  to  me  that  if  managers  of 
electric  light  plants  would  carefully  consider  this  matter  they 
would  see  that  in  a  great  measure  it  depends  on  the  amount  of 
coal  they  consume  as  to  whether  they  are  dividend  payers  or  not. 
The  two  great  items  .which  enter  into  the  operating  expenses 
each  month  are  wages  and  coal.  Suppose  now  that  we  are  using 
in  a  certain  station  300  tons  of  coal  per  month  at  $3  per  ton, 
which  makes  an  item  of  $900;  we  employ  three  firemen  and  pay 
them  $40  per  month  each,  or  $120  for  the  three;  we  find  by 
actual  experience  that  running  condensing  these  three  firemen 
will  use  six  pounds  of  coal  per  indicated  horse  power  per  hour. 
Suppose  we  change  our  firemen  and  put  in  three  at  $60  per  month 
each  and  we  find  that  thej'  furnish  us  bur  horse  power  at  the  rate 
of  four  pounds  of  coal  per  indicated  horse-power  per  hour.  Let  us 
see  how  this  figures  up.  Our  coal  drops  to  200  tons  at  S3  per  ton,  or 
$600;  our  three  firemen  add  $180,  making  a  total  of  $780,  as  against 
$1,020  in  the  first  instance;  or  in  other  words,  by  putting  in  a 
much  higher  grade  of  fireman,  one  who  exercises  an  intelligent 
supervision  over  his  coal  consumption,  looks  after  his  boilers, 
sees  that  they  are  in  proper  steaming  condition,  and  that  every- 
thing inside  and  outside  is  as  it  should  be,  that  the  proper  depth 
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of  lire  is  carried  and  proper  amount  of  draught  is  given,  we  find 
that  our  wage  item,  while  more  expensive,  has  saved  us  enough 
in  coal  to  acid  materially  to  our  dividends.  Suppose  now  we  go 
further  than  this  and  establish  a  base  rate  of  $2  per  day  for  each 
tireinan,  and  say  to  the  fireman,  "We  have  found  by  actual  trial 
that  you  average  with  this  kind  of  coal  four  pounds  of  coal  per 
indicated  horsepower  per  hour;  now  if  you  will  keep  up  that 
horse  power  on  a  less  amount  of  coal  we  will  pay  you  $2  per  day 
and  one-half  of  the  value  of  the  difference  in  coal  that  you  actu- 
ally use  and  the  four  pounds  which  you  have  been  using."  In 
other  words,  "If  you  will  save  one  pound  of  coal  and  get  the 
same  indicated  horse-power  with  three  pounds  as  you  have  for- 
merly done  with  four,  we  will  pay  you  the  value  of  one-half  of 
the  difference  between  three  and  four  pounds."  Suppose  by  care- 
ful watching,  looking  after  all  the  little  leaks  and  keeping 
things  up  in  first-class  shape  the  fireman  does  get  down  to  this,  it 
saves  us  a  pound  of  coal  per  indicated  horse  power.  We  add  to 
their  salaries  one-half  of  this  and  we  practically  put  the  other 
half  in  our  own  pockets;  or  in  other  words,  it  is  costing  us  at  the 
rate  of  three  and  one-half  pounds  of  coal  per  indicated  horse- 
power, and  we  are  making  by  the  operation  as  clear  gain  one-half 
pound  of  coal  per  every  indicated  horse  power,  which  reduced  to 
dollars  and  cents,  according  to  figures  above,  adds  another  $75 
to  our  net  earnings.  By  this  arrangement  it  is  barely  possible 
that  the  firemen  may  make  considerably  more  than  the  engineer, 
for  as  will  be  seen,  by  saving  a  pound  of  coal  they  will  get  as  a 
bonus  for  distribution  among  them  $75,  or  $25  each,  which,  added 
to  their  original  base-rate  of  $2  per  day,  makes  $85  per  month  as 
their  total  pay,  and  we  in  the  meantime  have  effected  by  this 
change  a  saving  of  $315  per  month  in  our  coal  bill  and  wages  of 
firemen  combined. 

I  fully  realize  that  a  good  many  station  managers  will  be  in- 
clined at  first  thought  to  disagree  with  me  on  this,  but  I  can  say 
in  reply  that  this  is  not  drawn  from  my  imagination  but  is  based 
on  actual  facts  and  principles  of  to-day.  Of  course,  it  is  neces- 
sary to  find  intelligent,  capable  and  first-class  firemen  in  the 
first  place,  and  then  time  and  trouble  must  be  taken  to  find  out 
the  best  quality  of  coal  for  your  particular  work,  and  your  en- 
gines must  be  indicated  carefully  with  the  different  loads,  so 
that  you  may  have  a  fair  idea  of  what  the  actual  indicated 
horse  power  used  at  different  times  during  the  day  would  amount 
to,  and  figure  up  carefully  the  amount  of  coal  consumed,  based 
on  the  indicated  horse  power  per  hour  as  obtained  from  the  indi- 
cator cards,  and  then  you  will  be  ready  to  talk  business  with 
your  fireman. 

It  will  be  remembered  that  at  the  Electric  Light  Convention 
of  last  year  a  report  was  made  on  the  number  of  watt-hours  ob- 
tained per  pound  of  coal  from  some  sixty  or  more  stations,  and 
it  may  fairly  be  presumed  that  inasmuch  as  the  subject  attracted 
considerable  attention  a  great  many  station  managers  have 
looked  more  closely  into  this  matter  since  that  time  and  are  now 
keeping  a  record  of  the  output  of  their  station  in  total  watt- 
hours.  If  this  be  the  case,  it  will  then  be  comparatively  easy 
for  them  to  base  the  rate  of  pay  of  their  fireman  on  the  increase 
in  watt-hours  obtained  per  pound  of  coal.  This  latter  is  really 
a  much  more  reliable  method  than  attempting  to  form  an  esti- 
mate on  the  indicated  horse  power  consumed  per  hour,  as  this  is 
subject  to  considerable  fluctuations,  and  it  would  be  too  much 
trouble  to  many  to  take  indicator  cards  sufficient  to  form  any- 
thing like  a  very  accurate  idea  of  the  total  indicated  horse  power 
developed  per  hour  at  different  times  during  the  day  and  night. 

In  The  Electrical  World  of  May  5,  1894,  the  writer  presented 
a  diagram  of  coal  consumption  and  watt-hours  by  means  of 
which  once  having  obtained  the  watt-hours  per  pound  of  coal  or 
rate  at  which  the  coal  is  used,  we  can  then  from  a  total  number 
of  tons  per  day  ascertain  the  total  watt-hours  per  day,  and  con- 
versely given  the  total  output  of  the  station  in  watt-hours  and 
the  coal  consumption,  we  can  obtain  the  rate  from  the  diagram. 
This  being  a  very  simple  method  not  involving  any  great 
amount  of  figuring  affords  a  ready  means  of  ascertaining  at  any 
time  just  how  the  fireman  is  doing,  and  I  believe  that  if  station 
managers  will  once  take  the  trouble  to  familiarize  themselves 
with  this  diagram  they  will  find  it  of  very  great  value.  It  is  cer- 
tainly more  economical  to  employ  first-class  firemen  in  other 
ways  than  in  the  mere  saving  in  the  coal  pile,  for  it  will  be  found 
that  with  such  a  man  the  boilers  and  steam  piping  leading  there- 
from will  receive  intelligent  and  careful  attention,  and  every- 
thing will  be  done  that  is  possible  for  a  man  to  do  to  increase 
the  economy  of  the  steam  plant.  There  is  one  point  that  should 
receive  careful  attention  from  the  station  manager,  and  that  is 
the  condition  of  the  engines,  for  if   the  valves  are  not  properly 


set  there  is  going  to  be  a  loss  in  steam  at  this  point  which  will 
nullify  possibly  in  a  great  measure  the  good  results  obtained 
from  the  employment  of  a  first-class  fireman.  It  is  not  enough 
to  indicate  the  engines  once  a  year,  but  the  station  manager 
should  see  to  it  that  they  are  indicated  at  least  every  month,  and 
ofti-ner  if  he  has  the  slightest  suspicion  that  the  engines  are  not 
doing  tlieir  work  properly.  Another  point  that  needs  careful 
attention,  and  one  which  is  apparently  neglected  in  a  number 
of  stations,  is  the  condenser,  where  the  station  is  operating  con- 
densing. If  the  station  is  to  be  operated  in  this  way  every  effort 
should  be  made  to  keep  the  condensing  part  in  thorough  repair 
and  first-class  condition.  Care  should  betaken  to  occasionally 
test  the  exhaust  piping  leading  from  engine  to  conden.ser  to  see 
that  it  is  perfectly  tight.  If,  after  pump  and  engine  are  stopped 
and  with  all  drip-cocks  closed,  the  needle  of  the  vacuum  gauge 
will  remain  stationary  for  ten  minutes  or  so,  this  is  enough  to 
show  that  everything  is  tight.  If  it  is  found  that  there  are  leaks 
in  the  piping  they  should  receive  immediate  attention.  At  least 
25  inches  of  vacuum  should  be  maintained  at  all  times  when 
running,  and  the  condensers  should  have  just  as  much  care 
and  attention  toward  keeping  them  clean  as  is  given  to  the 
engines. 

In  these  days  no  electric  light  plant  can  be  run  without  scrupu- 
ous  attention  to  the  m  inute  details  and  minute  econcmits  that 
we  used  to  formerly  overlook. 

Given  ordinary  favorable  conditions  money  can  be  made  in 
the  electric  light  business  if  it  is  given  the  same  careful  atten- 
tion and  consideration  as  the  successful  merchant  gives  to  his 
business;  but  if  we  let  all  the  little  economies  slide  and  do  not 
attempt  to  stop  the  leaks  as  they  come  along,  we  will  find  that 
the  electric  light  business  does  not  pay. 

To  sum  up,  slightly  changing  the  old  quotation,  we  can  say 
that  "If  we  look  out  for  the  pennies,  the  dollars  will  take  care  of 
themselves." 

Practical  Notes  on  Dynamo  Calculation.— XXVII. 


BY  ALFRED  E.    WIENER. 

(c)  Pedestals  and  Bearings. 

In  the  design  of  the  base,  especially  when  the  portion  of  the 
field  frame  above  the  armature  centre  cannot  be  lifted  off',  care 
should  be  taken  that  the  armature  can  easily  be  withdrawn  lon- 
gitudinally by  removing  one  of  the  bearing  pedestals,  which, 
therefore,  should  be  a  separate  casting.  In  machines  where  the 
lowest  point  of  the  armature  periphery  is  in  a  considerable 
height  above  the  "base,  as  for  instance  in  dynamos  of  the  over- 
types,' Figs.  68,  71,  78  and  86  respectively,  further,  of  the  ver- 
tical double  types.  Figs.  77,  82,  87,  99  and  104,  respectively,  and 
of  the  radial  and  tangential  outerpole  types,  Figs.  88  and  90, 
respectively,  it  is  preferable  that  the  pedestals  should  be  made 
of  two  parts,  the  upper  part,  which  should  have  a  depth  from 
the  shaft  centre  a  little  in  excess  of  the  radius  of  the  finished 
armature,  being  removable,  while  the  lower  portion,  which  may 
be  cast  in  one  with  the  base,  will  form  a  convenient  resting 
place  for  the  armature  in  removal. 

In  most  cases  this  problem  of  making  high  pedestals  of  two 
parts  can  practically  be  solved  by  boring  out  the  pedestal  seats 
together  with  the  pole  pieces,  thus  providing  a  cylindrical  seat 
for  the  pillow  blocks,  as  shown  in  Fig.  11§.  This  design  is  par- 
ticularly advantageous  also  for  machines  in  which  the  base 
forms  one  of  the  pole  pieces,  as  for  example,  the  forms  shown  in 
Figs.  73,  79  and  99,  as  in  this  case,  outside  of  the  finishing  of  the 
core  seats,  this  boring  to  a  uniform  radius  is  the  only  tooling 
necessary  for  the  base. 

If  the  field  frame  is  symmetrical  with  reference  to  the  horizontal 
plane  through  the  armature  centre,  the  frame  of  the  machine  is 
usually  made  in  halves,  and  the  armature,  in  case  of  repair,  can 
be  removed  by  lifting  it  from  its  bed  without  disturbing  the 
bearing  pedestals.  The  bearing  boxes  must  for  this  purpose  be 
made  divided  so  that  all  parts  of  the  machine  above  the  shaft 
centre  are  removable.  This  design  affords  the  further  advantage 
that  the  bearing  caps  can  be  taken  off  at  any  time  and  the  bear- 
ings inspected,  and  it  has  for  this  reason  become  a  general 
practice  in  dynamo  design  to  employ  split  bearings,  even  for 
types  in  which  the  armature  cannot  be  lilted. 

It  is  further  of  great  importance  that  the  bearings  should  not 
only   be   exactly  concentric,   but   that  they    also   should   be  ac- 

'  In  chapter  41,  page  53,  the  names  "  ovirlyfi"  and  "  undtr-ltfr"  were  acci- 
dentally exchanged,  the  former  corresponding  to  the  iiivrrltJ,  and  the  latler  lo 
the  upright  single  Horseshoe  type. 
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curately  in  line  with  each  other  ;  for  large  machines  it  is  there- 
fore advisable  to  effect  automatic  alignment  by  providing  the 
bearings  with  spherical  seats.  This  can  be  achieved  either  by 
giving  the  enlarged  central  portion  of  the  shell  a  spherical 
shape.  Fig.  1T9,  or  in  providing  the  bottom  part  of  the  box  with 
a  splierical  extension  fitting  into  a  spherical  recess  in  the 
pedestal,  Fig.  120. 

In  order  to  prevent  heating  of  the  bearings  the  shells  in 
modern  dynamos  are  usually  furnished  with  some  automatic 
oiling  device,  the  most  common  form  of  which,  shown  in  Fig. 
121,  consists  of  a  brass  ring  or  chain  dipping  into  the  oil  chamber 


TABLE    LVIII.— INFLUENCE    OF    MAGNETIC    DENSITY 
UPON  THE  EFFECT  OF  JOINTS  IN  WROUGHT  IRON. 
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Figs.  118  to  122.— Pbdestai^  and  Bearings. 

of  the  box  and  resting  upon  and  turning  with  the  shaft,  thereby 
causing  a  continuous  supply  of  oil  at  the  top  of  the  shaft.  A 
further  improvement  of  this  self-oiling  arrangement,  patented 
in  1888  by  the  Edison  General  Electric  Company,  is  illustrated 
in  Fig.  122.  In  this  the  interior  of  the  shell  is  provided  with 
spiral  grooves  filled  with  soft  metal  and  forming  channels  for 
conveying  oil  from  each  end  of  the  bearing  to  a  circumferential 
groove  which  surrounds  the  shaft  at  the  centre  of  the  shell,  and 
which  communicates  with  the  oil  chamber  beneath  the  bearing. 
These  grooves  not  onlj-  effect  a  steady  supplj-  but  a  continuous 
circulation  of  oil,  the  latter  b»ing  lifted  from  the  reservoir  into 
the  shell  by  the  oiling  rings,  thence  forced  by  the  spiral  channels 
into  the  central  groove,  from  where  it  flows  back  into  the  oil- 
chamber. 

Chapter  46— Joints  in  Field  Magnet  Frame. 
(a)  Joints  in  Frames  of  One  3faterial. 

Magnet  frames  consisting  of  but  one  material  may  either  be 
formed  of  one  single  piece  or  may  be  composed  of  several  parts. 
If  the  frame  is  of  cast  iron  or  cast  steel,  in  small  dynamos  usually 
the  former  is  the  case,  /.  e.,  the  whole  frame  is  cast  in  one,  while 
in  large  machines  it  generally  consists  of  two  castings;  if,  how- 
ever, wrought  iron  is  used,  it  is,  as  a  rule,  much  more  convenient 
to  forge  each  part  separately  and  to  build  up  the  frame  by  butt- 
iointing  the  parts.  In  so  jointing  a  magnet  frame  it  is  of  the 
utmost  importance  to  Accurately  adjust  and  iinish  the  surfaces 
to  be  united,  so  as  to  make  the  joint  as /f  ;/<?<-/ as  possible,  for, 
every  poorly  fitted  joint,  by  reduction  of  the  sectional  area  at 
that  point,  introduces  a  considerable  reluctance  in  the  magnetic 
circuit.  If,  however,  the  contact  between  the  two  surfaces  is  as 
good  as  planing  and  scraping  can  make  it,  a  practically  perfect 
joint  is  obtained,  and  the  additional  reluctance,  which  then  onlj- 
depends  upon  the  degree  of  magnetization,  is  entirelj'  inappreci- 
able for  such  high  magnetic  densities  as  are  employed  in  modern 
dynamos.  Experiments  have  shown  that  at  low  densities  the 
additional  magnetomotive  force  required  to  overcome  the  reluct- 
ance of  a  joint  is  very  much  greater,  comparatively,  than  at  high 
inductions,  which  is  undoubtedly  due  to  the  pressure  created  by 
the  magnetic  attraction  of  the  two  surfaces  across  the  joint,  this 
pressure  being  proportional  to  the  square  of  the  density.  The 
following  Table  LVIII.  shows  the  influence  of  the  density  of 
magnetization  upon  the  effect  of  a  well-fitted  joint  in  a  wrought 
iron  magnet  frame,  the  induction  in  the  iron  ranging  from 
10,000  to  120,000  lines  per  square  inch,  and  indicates  that  the 
reluctance  of  the  joint  becomes  the  less  significant  the  nearer 
saturation  of  the  iron  is  approached. 
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At  a  magnetic  density  of  (B^IO.OOO  lines  of  force  per  square 
inch,  each  joint  in  the  circuit  is  equivalent  to  an  air  space  of 
.0016  inch,  or  has  a  reluctance  equal  to  that  of  an  additional 
length  of  3  inches  of  wrought  iron  ;  at  fR  =  100,000  lines  per 
square  inch,  the  thickness  of  an  equivalent  air  space  is  only 
.00065  inch,  which  corresponds  to  the  reluctance  of  .22  inch  of 
wrought  iron  at  that  density  ;  and  at  or  above  (?,  =  120.000  ;  finally, 
a  good  joint  is  found  to  have  no  effect  whatever  upon  the  reluct- 
ance of  the  circuit. 
(b)  Joints  in  Combination  Frames. 

For  magnet  frames  consisting  of  two  or  three  different  ma- 
terials the  same  rule  as  for  frames  of  one  material  holds  good 
as  to  the  nature  of  the  joint,  but  since  the  ordinary  butt  jointing 
would  limit  the  capacity  of  the  joint  to  that  of  the  inferior  mag- 
netic material,  it  is  essential  in  the  case  of  combination  frames 
to  increase  the  area  of  cotitact  in  the  proportion  of  the  relative 
permeabilities  of  the  two  materials  joined.  Thus,  if  wrought 
and  cast  iron  are  butt  jointed,  the  capacity  of  the  joint  is  re- 
duced to  that  of  the  cast  iron,  whereby  the  advantage  of  the 
high  permeability  of  the  wrought  iron  is  destroyed  and  the  per- 
meance of  the  circuit  is  considerably  increased;  and  in  order  to 
have  the  full  benefit  of  the  wrought  iron,  the  contact  area  of  the 
joint  must  be  increased  proportional  to  the  ratio  of  the  per- 
meability of  the  wrought  iron  to  that  of  the  cast  iron  at  the  par- 
ticular density  employed. 

For  a  density  in  wrought  iron  of  100.000  lines  of  force  per 
square  inch,  for  example,  a  magnetomotive  force  of  90  ampere 
turns  is  required  per  inch  length  of  the  circuit,  and  the  same 
specific  magnetomotive  force  is  capable  of  setting  up  about  40,000 
lines  per  square  inch  in  cast  iron  ;  the  contact  area  of  a  joint 
between  wrought  iron  and  cast  iron  in  this  case  must  therefore 
be  increased  in  the  ratio  of  100,000  :  40,000,  or  must  be  made  lyi 
Fig. 124  Fig.125  F;g.126 


Fig.  123 


Figs.  123  to  130.— Joints  in  Magnetic  Circuits. 

times  the  cross-section  of  the  wrought  iron,   in  order  to  reduce 
the  permeability  of  the  joint  to  that  of  the  wrought  iron. 

In  practice  this  problem  of  providing  a  sufficiently  large  con- 
tact area  between  a  wrought  and  a  cast  iron  part  of  the  mag- 
netic circuit  may  be  solved  either  by  setting  the  wrought  iron 
into  the  cast  iron,  or  by  extending  the  surface  of  the  wrought 
iron  part  near  the  joint  by  means  of  flanges;  or,  finally,  by  in- 
serting an  intermediate  wrought  iron  plate  into  the  joint.  In 
Figs.  123,  124,  125  and  126  are  shown  four  methods  of  increasing 
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the  area  of  the  joint  by  means  of  projecting  the  wrought  iron 
core  into  the  cast  iron  yoke  or  pole  piece,  differing  only  in  the 
manner  of  securing  a  good  contact  between  tlie  parts,  the  first 
one  employing  a  set  screw,  the  second  one  a  wrought  iron  nut, 
and  the  third  one  using  a  conical  fit  with  draw  screw  for  this 
purpose,  while  in  the  fourth  one  the  threaded  projection  of  the 
core  itself  forms  the  tightening  screw.  Fig.  127  illustrates  a 
modification  of  the  method  shown  in  l"ig.  120,  a  separate  screw 
stud  being  used  instead  of  the  threaded  extension  of  the 
wrought  iron  core.  In  case  of  rectangular  magnet  cores  the 
arrangement  shown  by  plan  in  Fig.  128  effects  an  excellent 
joint  ;  in  this  the  cores  are  inserted  into  the  base  from  the  sides, 
thus  offering  three  surfaces  to  form  the  contact  area.  The  man- 
ner of  supplying  the  necessary  joint  surface  by  flanged  exten- 
sions of  the  wrought  iron  core  is  illustrated  in  Fig.  129,  which 
shows  the  method  of  fastening  employed  in  large  multipolar 
machines,  feather  keys  being  used  to  secure  exact  relative  posi- 
tion of  the  cores.  In  I<'ig.  130,  finally,  a  joint  is  shown  in  which 
a  wrought  iron  contact  plate  is  in.serted  between  the  wrought 
iron  core  and  the  cast  iron  yoke  or  pole  piece  with  the  object  of 
increasing  the  area  of  the  joint  and  of  spreading  the  lines  of 
force  gradually  from  the  smaller  area  of  the  wrought  iron  to  the 
larger  of  the  cast  iron. 

(To  be  continued. ) 

Electrodynamic  Machinery— XXVI. 

BY    EDWIN    J.    HOUSTON    AND    A.    E.    KENNEI.LY. 

125.  A  given  type  of  bipolar  Gramme  machine  having  proved  satis- 
factory as  regards  efTiciency,  ease  of  running  and  cost,  at  a  full  load 
output  of  say  10  kw,  it  may  have  to  be  determined  whether  it  would 
prove  advantageous  to  maintain  the  same  design  for  a  machine  of  a 
greater  output,  say  SC  kw.  Let  us  assume  that  the  linear  dimensions 
of  the  10-kw  machine  are  doubled,  with  the  same  speed  of  revolu- 
tion, say  1,000  revolutions  per  minute,  maintained  in  the  larger 
machine.  Then,  assuming  the  same  magnetic  intensity  in  the  arm- 
ature, the  electromotive  force  will  be  four  times  as  great,  since  the 
area  of  cross-section  of  the  armature  and,  consequently,  the  total 
useful  flux  will  be  increased  fourfold.  The  resistance  of  the  arma- 
ture will  be  halved;  for,  each  turn,  though  twice  as  long,  will  have 
a  cross-sectional  area  four  times  greater. 

The  electrical  capability  of    the  smaller  machine  being    expressed 

by  _  (Sec.  6),  that  of  the  greater  will  be   T^  — 
times      greater     than    in    the    10-kw    machine,  and. 
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their  speed  of  rotation  has  to  be  diminished.  While  no  exact  rule 
can  be  applied  for  determining  their  speed,  yet  roughly,  in  Amer- 
ican practice  the  speed  varies  inversely  as  the  cube  root  of  the  out- 
put, so  that,  when  one  generator  has  eight  times  the  output  of 
another  of  the  same  type,  the  speed  of  the  greater  machine  would 
roughly  be  half  that  of  the  smaller. 

If  no  other  limitation  existed  besides  efiicieucy.  the  effect  of 
doubling  the  linear  dimensions  of  any  generator,  even  taking  the 
reduced  rotary  speed  into  account,  would  result  in  producing  about 
16  times  the  output  for  eight  times  the  total  weight;  but  large 
machines  must  necessarily  possess  a  higher  efficiency  than  small 
machines,  not  only  owing  to  the  fact  that  they  would  otherwise 
become  too  hot,  since  the  surface  available  for  the  dissipation  of 
heat  only  increases  as  the  square  of  the  linear  dimensions,  while  the 
weight  and  quantity  of  heat  increases  as  the  cube  of  the  dimensions, 
but  also  because  large  machines  are  expected  to  have  a  higher 
efficiency  from  a  commercial    point  of  view. 

127.  Taking  into  account,  therefore,  the  reduced  rotary  speed  of 
larger  machines,  their  limits  of  temperature  elevation,  and  their 
necessity  for  an  increased  efficiency,  the  output  only  increases 
approximately  as  the  cube  of  their  linear  dimensions,  and,  conse- 
quently, the  output  of  the  larger  machine,  per  pound  of  weight, 
remains  practically  the  same  as  that  of  the  smaller.  The  output  of 
belted  continuous  current  generators  is  commonly  six  watts  per 
pound  of  net  weight,  and  of  direct-driven  multipolar  generators 
about  eight  watts  per  pound  of  net  weight. 

128.  We  have  already  seen  (Sec.  115)  that  the  E.  M.  F.  generated 

nw 
by  a  Gramme   ring  armature  is  ■t'lni'  C.  G.  S.  units,  or  *    .„,   volts, 

and  the  resistance  of  the  armature  will  be  .  ohms,  if  /*  be  the  re- 
sistance of  the  winding  measured  all  the  way  round.  Supposing 
now,  that    in.s1ead  of    employing  a  bipolar   machine,  we  double  the 


Fig.  111. —Diagram  of   Magnetic    Circuits 

Gramme  Gener.ator. 
efficiency  is  maintained  in  the  larger  machine,  the  output  will  be 
32  times  greater.  The  weight  of  the  laiger  machine  would,  of 
course,  be  eight  times  that  of  the  smaller,  and  the  output  per  pound 
of  weight  would,  therefore,  be  tour  times  greater  in  the  larger 
machine.     In  reality,  however,  such  a  result  is  impracticable. 

125.  Dynamo  machines  are  either  belt-driven  or  direct-driven. 
In  the  case  of  direct-driven  generators  the  speed  of  the  generator  is 
necessarily  limited  by  the  speed  of  the  engine,  and  this,  for  well- 
known  constructive  reasons,  has  to  be  maintained  comparativeh-  low, 
and  the  larger  the  generator,  the  slower  the  speed  of  rotation  that  has 
to  be  practically  adopted.  Thus,  while  a  100-kw  generator  is  com- 
monly driven  direct  from  an  engine  at  a  speed  of  about  250  revolu- 
tions per  minute,  a  200-kw  generator  is  usuallj-  direct  driven  at 
about  150,  and  a  400-kw  generator  at  about  100  revolutions  per 
minute.  In  the  case  of  belt-diiven  generators,  the  speed  of  belting 
is  usually  limited,  except  when  driving  alternators,  to  about  4,500 
feet  per  minute;  and,  since  larger  generators  require  larger  pulleys, 


Quadripolar      pxq    112.— Quadripolar  Generator  with  Gramme  Armature. 

number  of  poles  and  produce  a  four-pole  or  quadripolar  machine, 
as  shown  diagramatically  in  Fig  111.  If  we  employ  the  same  total 
useful  flux,  *,  through  each  pole,  the  average  rate  of  change  of  flux 
through  the  turns  on  the  armature  will  be  doubled,  since  the  flux 
through  any  turn  is  now  completely  reversed  in  one  half  of  a  revo- 
lution, instead  of  in  one  complete  revolution  as  before.  The  aver- 
age E.  M.  F.  in  each  turn  will,  therefore,  be  doubled.  In  Fig. 
Ill,  the  magnetic  circuits  of  a  quadripolar  Gramme  generator  are 
shown  diagramaticallj'  by  the  flux  arrows.  Here,  as  will  be  seen, 
four  distinct  magnetic  circuits  exist  through  the  armature,  instead 
of  the  two  which  always  e.xist  in  the  armature  of  a  bipolar  gener- 
ator. In  this  type  of  field  frame,  four  magnetizing  coils  must  be 
used.     These  may  be  obtained  in  one  of  two  ways;  namely, 

( 1 )  By  placing  the  magnet  coils  directly  on  the  field  magnet  cores, 
as  shown  in  Fig.  112;  or 

(2)  By  placing  one  coil  on  each  yoke,  as  represented  in  Fig.  113, 
129.  In  the  same  way  if  we  employ  a  field  frame  with  six  magnetic 


238 


THE    ELECTRICAL    WOjc^LD. 


Vol..  XXV.     No.  8. 


poles,  as  chown  in  Fig.  114,  the  flux  will  be  reversetl  through  each 
turn  of  wire  three  times  in  each  revolution  antl,  consequently,  the 
average  E.  M.  F.  in  each  turn  will  be  incieased  three-fold  over  that 
on  a  bipolar  armature.  In  Fig.  114  there  are  six  magnetic  circuits 
through  the  armature.  Considering  any  segment  of  the  armature 
unjlenieath  a  pole  as,  for  example,  between  «.j  and  p^  the  turn 
occupying  the  pcstion  at  «,  is  filled  with  flux  in  an  upward  direc- 
tion. .As  the  armature  advances  in  the  direction  of  the  large  arrows 
the  flux  through  this  turn  will  be  diminished,  and  when  it  reaches 
the    middle  of    the  pole    piece  S-,.  it  will  be    completely  emptied  of 


as  many  brushes  as  there  arc  poles.  Fig.  IIS  represents  the  connec- 
tions employed  to  unite  the  various  segmental  K.  M.  Fs.  The 
E.  M.  F.  of  the  armature  is  equal  to  that  of  one  of  its  segments,  but 
the  resistance  of  the  armature  is  inversely  as  the  number  of  seg- 
ments and    poles,  and  if   R  be  the  resistance  of    the  entire  armature 

A'       .  .  , 

winding,     -.,    will  be  the  joint  resistance  between  brushes,  for  there 

will  be  p  sections  in  parallel,  each  of  which  will  have  ,  ohms, 
and  eonseiiucntly  in  a  six-pole    armature  there  will    be  six  segments 


I'  G    114  — niAGR.\MOF  .Sl.X-rOLK 
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Fig.  113. —OuADRi polar  Direct-Driven  Generator  with  Two  Brushes. 


flux.  The  E.  M.  F.  in  the  loop,  during  this  portion  of  the  revolu- 
tion, will  be  directed  outwards  on  the  ring,  as  shown  by  the  double- 
headed  arrows.  After  passing  the  centre  of  the  pole  piece  Si,  the 
flux  through  the  loop  begins  to  increase,  but  now  in  the  opposite 
direction,  the  flux  passing  downwards  through  the  loop  instead 
of  upwards  as  before,  and,  as  we  have  already  seen,  flux  entering  a 
loop  in  one  direction  produces  the  same  direction  of  E.  M.  F. 
around  the  loop  as  flux  oppositely  directed  withdrawing  from  the 
loop  (Sec.  90).  Consequently,  the  E.  M.  F.  is  still  direct^ed  out- 
wards on  the  ring,  as  indicated  by  the  double  headed  arrows,  unti] 
the  turn  reaches  the  position  as  /,.  In  other  words,  the  E.  M.  F. 
in  a  loop  is  similarly  directed  by  its  motion  towards  and  from  the 
same  pole,  or,  during  its  passage  past  a  pole.  When,  however,  the 
turn  begins  to  approach  the  pole  iV,,  after  being  completely  filled  with 
the  downward  flux  at/,;  i.  e.,  as  the  flux  in  it  begins  to  decrease, 
the  direction  of  the  E.  M.  F.  in  it  reverses,  as  shown  by  the  double- 
headed  arrows,  and  this  direction  of  the  induced  E.  M.  F.  continues 
until  the  turn  reaches  the  position  «,.  By  tracing  the  directions 
of  the  induced  E.  M.  Fs.  in  the  various  turns  of  the  ring,  as 
shown,  it  will  be  seen  that  the  positions/,  p^  and /s  are  points  at 
which  the  E.  M.  F.  is  positive  or  directed  outwards,  while  the 
positions  n,  Hj  and  n,  are  points  at  which  the  E.  M.  F.  is  negative 
or  directed  inwards.  There  will  be  no  current  passing  throtigh  the 
armature  in  the  condition  represented  if  the  winding  of  the  arma- 
ture be  symmetrical,  since  the  E.  M.  Fs.  in  the  various  segments 
must  be  equal  and  opposite.  If,  however,  brushes  be  applied  to  the 
surface  of  the  armature  at  the  positions/,  p^  and/j,  and  «,  «,  nj, 
any  pair  of  these  including  one  positive  and  one  negative  brush  will 
be  capable  of  supplying  a  current  through  an  external  circuit. 

130.   When,  therefore,  an  ordinary  Gramme  ring  winding   is    em- 
ployed, there  will  be  one  brush  between  each  pair  of  poles  or,  in  all. 


Fig.  il5. — Diagram  of  Connec- 
tions Between  Brushes  of  a 
Simple  Gramme  Ring  Wind- 
ing OF  a  Sextipolar  Ar- 
mature. 


in    parallel,  each  ha\-ing    a   resistance  of     ,>  making  the    joint    re- 

A>  R 

sistance        ,     or 

36  6* 

Fig.  116  represents  the  mechanical   arrani^ement   for   rigidly    sup- 


Fig.    117.— Armature    Cross-Con-    Fig.  118.-Cross-Connections 

nections     for     a     Sextipolar        for  Quadripolar  Gramme 

Gramme  Ring  with  2  Brushes.  Ring  with  2  Brushes. 

porting  the  armature  of  a  direct-driven  octopolar  Gramme  ring 
generator  with  eight  sets  of  brushes  pressing  upon  one  side  of  the 
armature,  thus  dispensing  with  the  use  of  a  separate  commutator.  The 
central  driving  pulley  PPP,  supports  upon  its  arched  face  two  rings 
RR'.  These  rings  clamp  between  them  the  armature  core  and  are 
clamped  together  by  14  stout  bolts.  Where  the  supports  «  interfere 
with  the  winding  of  the  conductor  inside  the  armature  the  conduc- 
tors are  carried  on  the  supports  as  at  a  d  <-  and  d. 
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132.  It  is  not  absolutely  necessary,  however,  to  employ  six  brushes 
ill  a  sextipolar  machine,  for  since  in  a  machine  of  this  type  the  three 
separate  circuits  are  connected  in  parallel,  connections  may  be  car- 
ried within  tlic  armature  between  the  various  segments,  thus  per- 
mitting of  tile  use  of  a  single  pair  of  brushes.  Thus  Fij^.  117  repre- 
sents a  Gramme  ring  armature  wound  for  a  sextipolar  field  and  with 
triangular  cross  connections  between  its  turns.  In  this  case  tlie  cor- 
responding points/,  p^ ,  g  and  «i  lit  n%  of  Fig.  114,  instead  of  being 
connected  together  by  brushes  externally  as  in  Fig.  IIS  or  116,  are 
connected  together  by  wires  internally.     It  is  not,  of  course,  neces- 
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Fig.  116.— Gramme  Rinc,  Multipolar  Armature. 

sary  that  every  turn  on  the  armature  should  be  so  cross  connected, 
but  that  the  coils  or  group  of  turns  which  are  led  to  the  commutator 
should  be  cross  connected,  so  that  each  of  the  36  turns  shown  in 
Fig.  117  may  represent  a  coil  of  many  turns.  Although  the  brushes 
are  shown  in  Fig.  117  as  being  placed  on  adjacent  segments,  yet 
they  may  be  equally  well  placed  diametrically  opposite  to  each 
other. 

Fig.  118  represents  the  corresponding  cross  connections  for  a  quad 
ripolar  Gramme  generator  employing  a  single  pair  of  brushes.  The 
advantage  of  cross  connections  is  the  reduction  in  the  number  of 
brushes.  The  disadvantage  of  cross  connections  lies  in  the  extra 
complication  of    the  armature    connections.   In  large  machines    it  is 


Fig.    119.— Sextipolar    Gramme    Ri.sg    Supilieu    bv    Three 
Magnet  Coils. 

often  an  advantage  to  employ  a  number  of  brushes  in  order  to  carrj- 
off  the  current  effectively 

133.  Fig.  119  is  a  representation  of  a  sextipolar  generator  whose 
magnetic  6eld  is  produced  by  three  magnetomotive  forces,  produced  by 
coils  placed  as  shown.  The  flux  paths  are  represented  diagramafi- 
cally  by  the  dotted  arrows  at  A.  Each  M.  M.  F.  not  only  supplies 
magnetic  flux  through  the  segment  of  the  armature  immediately 
beneath  it,  but  also  contributes  flux  to  the  adjacent  segments  in 
combination  with  the  neighboring  M.  M.  Fs. 
(To  be  continued.  ) 
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As  an  example,  let  us  suppose  the  case  of  a  1,000-lip  transmission 
so  constituted  that  the  line  copper  costs  510,000  with  10  per  cent, 
loss  of  energy  in  the  line,  and  suppose  in  ad>lition  that  the  net 
value  of  one  liorse-power  at  the  receiving  end  is  S50  per  annum. 
It  is  evident  that  by  decreasing  the  loss  in  the  line  to  2;^  per  cent, 
there  would  be  available  75  additional  horse-power  worth  83,750  per 
annum.  The  cost  of  this  addition  to  the  line  would  be  $30,000,  on 
which  interest  at  6  per  cent,  would  be  SI, 800.  So  long  as  the  plant 
is  not  worked  up  to  90  per  cent,  of  its  maximum  capacity  of  1,000 
hp  there  will  be  a  steady  charge  of  SI, 800  plus  depreciation  if  the 
additional  copper  be  installed  at  the  start.  A  few  months  loss  at 
this  rate  would  more  than  cover  the  labor  of  reinforcing  the  line 
when  needed,  even  supjiosing  that  the  additional  copper  at  the  start 
would  not  ha\e  involved  extra  labor  in  construction. 

Various  formulic  for  designing  the  line  so  as  to  secure  the  mini- 
mum cost  of  transmission  have  been  published,  derived  more  or 
less  directly  from  Kelvin's  law  and  attempting  to  take  into  account 
all  the  various  factors  involved  in  line  efficiency.  They  all  contain 
quantities  of  very  uncertain  value,  and  hence  are  likely  to  give 
correspondingly  inexact  results.  More  than  this,  ibey  are  founded 
on  two  serious  misconceptions.  First,  they  generally  give  the 
minimum  cost  of  transmission,  which  is  not  at  all  the  same  thing  as 
the  maximum  earning  power  on  the  total  investment. 

Second,  however  fully  they  take  account  of  existing  conditions, 
the  data  on  which  they  are  founded  refer  to  a  particular  epoch,  and 
hence  are  unreliable  when  applied  to  a  permanent  plant. 

A  few  years  or  even  months  may  and  often  do  so  change  the 
conditions  as  to  lead  to  a  totally  different  result.  In  the  vast 
majority  of  cases  it  is  impossible  to  predict  even  approximately  the 
average  load  on  a  proposed  plant,  the  average  price  to  be  obtained 
for  power  or  the  average  efficiency  of  the  translating  devices  which 
will  be  used.  So  probable  and  natural  a  thing  as  competition  from 
any  cause,  or  adverse  legislation,  >pill  totally  change  the  conditions 
of  economy. 

For  these  reasons  neither  Kelvin's  law  nor  any  modification  thereof 
is  a  safe  general  guide  in  determining  the  proper  allowance  for  loss 
of  energy  in  the  line.  Only  in  a  few  special  cases  is  it  conveniently 
applicable.  Each  plant  has  to  be  considered  on  its  merits,  and  very 
various  conditions  are  likelj'  to  determine  the  line  loss  in  different 
cases.  The  commonest  cases  which  arise  are  as  follows,  arranged  in 
order  of  their  frequency  as  occurring  in  American  practice.  Each 
case  requires  a  somewhat  different  treatment  in  the  matter  of  line 
loss,  and  the  whole  classification  is  the  result  not  of  a  priori  reason- 
ing, but  of  the  study  of  a  very  large  number  of  concrete  cases, 
embracing  a  wide  range  of  circumstances  and  covering  a  large 
proportion  of  all  the  power  transmission  work  that  has  been  accom- 
plished or  proposed  in  this  country. 

Case  I.  General  distribution  of  power  and  light  from  water  power. 
This  includes  something  like  two-thirds  of  all  the  power  transmission 
enterprises.  The  cases  which  have  been  investigated  by  the  author 
have  ranged  from  100  to  10,000  hp,  to  be  transmitted  all  the  way 
from  one  to  one  hundred  and  fifty  miles.  The  market  for  power 
and  light  is  always  rather  uncertain,  the  proportion  of  power  to 
light  unknown  within  wide  limits,  and  the  total  amount  required 
only  to  be  determined  by  future  conditions.  The  average  load 
defies  even  approximate  estimation,  and  as  a  rule  even  when  the 
general  character  of  the  market  is  most  carefully  investigated  little 
certainty  is  gained. 

For  one  without  the  gift  of  prophecy  the  attempt  to  figure  the  line 
for  such  a  transmission  by  following  any  canonical  rules  for  maxi- 
mum economy  is  merely  the  wildest  sort  of  guesswork.  The  safest 
process  is  as  follows:  .Assume  an  amount  of  power  to  be  transmitted 
which  can  certainly  be  disposed  of.  Figure  the  line  for  an  assumed 
loss  of  energy  at  full  load  small  enough  to  insure  good  and  easy 
regulation,  which  determines  the  quality  of  the  service,  and  hence, 
in  large  measure,  its  growth.  .Arrange  both  power  station  and  line 
with  reference  to  subsequent  increase  if  needed.  The  exact  line 
OSS  assumed  is  more  a  result  of  trained  judgment  than  of  formal 
calculation.  It  will  be  in  general  between  5  and  15  per  cent.,  for 
which  losses  generators  can  be  convenient!}'  over-compounded.  If 
raising  and  reducing  transformers  are  used  the  losses  of  energy  in 
them  should  be  included  in  the  estimate  for  total  loss  in  the  line. 
In  this  case  the  loss  in  the  line  proper  should  seldom  exceed  10  pei 
cent.     A  loss  of  less  than  5  per  cent,  is  seldom  advisable. 


240 


THE    ELKCTRTCAL    WORLD. 


Vol.  XXV.     No.  8. 


It  should  not  be  forgotten  that  in  an  alternating  circuit  two  small 
conductors  are  geuerallv  better  than  one  large  one,  so  that  the  labor 
of  installation  often  will  not  be  increased  by  waiting  for  develop- 
meuts  before  adding  to  the  line.  It  very  frequently  happens,  too, 
that  it  is  very  necessary  to  keep  down  the  first  cost  of  the  installa- 
tion, to  lessen  the  financial  buiden  during  the  early  stages  of  a 
plant's  development. 

Case  II.  Delivery  of  a  known  amount  of  power  from  ample  water 
power.  This  condition  frequently  arises  in  connection  with  manu- 
facturing establishments.  A  water  power  is  bought  or  leased  in 
toto  and  the  problem  consists  of  transmitting  sufficient  power  for 
the  comparatively  fixed  needs  of  the  works.  The  total  amount  is 
generally  not  large,  seldom  more  than  a  few  hundred  horse-power. 
Under  these  circumstances  the  plant  should  be  designed  for  mini- 
mum first  cost,  and  any  loss  in  the  line  is  permissible  that  does  not 
lower  the  efficiency  enough  to  force  the  use  of  the  next  larger  size 
of  dynamo  and  water  wheel.  These  sizes  almost  invariably  are  near 
enough  together  to  involve  no  trouble  in  regulation  if  the  line  be 
thus  designed.  The  operating  expense  becomes  practically  a  fixed 
charge,  so  that  the  first  cost  only  need  be  considered. 

Such  plants  are  increasingly  common.  A  brief  trial  calculation 
will  show  at  once  the  conditions  of  economy  and  the  way  to  meet 
Ihem. 

Case  III.  Delivery  of  a  known  power  from  a  closely  limited  source. 
This  case  resembles  the  last,  except  that  there  is  a  definite  limit  set 
for  the  losses  in  the  system.  Instead,  then,  of  fixing  a  loss  in  the 
line  based  on  regulation  and  first  cost  alone,  the  first  necessity  is  to 
deliver  the  required  power.  This  ma)' call  for  aline  more  expensive 
than  would  be  indicated  by  any  of  the  formulfe  for  maximum 
economy,  since  it  is  far  more  important  to  avoid  a  supplementary 
steam  plant  entirely  than  to  escape  a  considerable  increase  in  cost 
of  line.  The  data  to  be  seriously  considered  are  the  cost  of  main- 
taining such  a  supplementary  plant  properly  capitalized,  and  the 
price  of  the  additional  copper  that  will  render  it  unnecessary. 
Maximum  efficiency  is  here  the  governing  factor.  In  cases  where 
the  motive  power  is  rented  or  derived  from  steam,  formulae  like 
Kelvin's  may  sometimes  be  convenient.  Losses  in  the  line  will  often 
be  as  low  as  5  per  cent.,  sometimes  only  2  or  3. 

Case  IV.  Distribution  of  power  in  known  amount  and  units,  with  ■ 
or  without  long  distance  transmission,  with  motive  power,  which, 
like  steam  or  rented  water  power,  costs  a  certain  amount  per  horse- 
power. Here  the  desideratum  is  minimum  cost  per  hp,  and  design 
for  this  purpose  may  be  carried  out  with  fair  accuracy.  Small  line 
loss  is  generally  desirable  unless  the  system  is  complicated  by  a  long 
transmission.  Such  problems  usually  or  often  appear  as  distribu- 
tions only.  Where  electric  motors  are  in  competition  with  distribu- 
tion by  shafting,  rope  transmission  and  the  like,  2  to  S  per  cent, 
line  loss  may  advantageously  be  used  in  a  trial  computation. 

The  problem  of  power  transmission  may  arise  in  still  other  forms 
than  those  just  mentioned.  Those  are,  however,  the  .  commonest 
types,  and  are  instanced  to  show  how  completely  the  point  of  view 
has  to  change  when  designing  plants  under  various  circumstances. 
The  controlling  element  may  be  minimum  first  cost,  maximum 
efficiencv,  minimum  cost  of  transmission  or  combinations  of  any  one 
of  these,  with  locally  fixed  lequirements  as  to  one  or  more  of  the 
others,  or  as  to  special  conditions  quite  apart  from  any  of  them. 

In  very  many  cases  it  is  absolutely  necessary  to  keep  down  the 
initial  cost  even  at  a  considerable  sacrifice  in  other  respects.  Or 
economy  in  a  certain  direction  must  be  sought  even  at  a  consider- 
able expense  in  some  other  direction.  For  these  reasons  no  rigid 
system  can  be  followed,  and  there  is  constant  necessity  for  individual 
skill  and  judgment.  It  is  no  uncommon  thing  to  find  two  plants 
for  transmitting  equal  powers  over  the  same  distance  under  very 
similar  conditions,  which  must,  however,  be  installed  on  totally 
different  plans  in  order  to  best  meet  the  requirements. 
(To  be  continued.) 


Parabolic  Electromagnetic  Reflectors. 

BY   ALFRED   G.    DELL. 

I  made  a  pair  of  parabolic  reflectors,  which  work  fairly  well.  I 
can  place  the  reflector,  with  its  focus  three  or  four  feet  from  a  piece 
of  sheet  zinc  three  feet  by  five  feet,  and  the  focus  of  the  receiver 
seven  or  eight  feet  from  the  same,  both  being  inclined  to  the  zinc 
sheet  at  about  the  same  angle,  and  obtain  a  fail  spark  at  the  spark- 
gap  of  the  receivers.  They  do  not  work  anything  like  as  well  as 
the  vibrator  and  circles  described  in  The  Electrical  World  of 
Jan.  12,  but  well  enough  to  show  an  angular  deflection  perfectly. 
When  they  are  opposite  and  close    to    each    other  the    spark  in  the 


receiver  is  very  strong;  the  charge  being  so  strong  that  if  any  part 
of  the  spark-gap  is  touched  with  the  hand  the  physical  efTect  is 
very  perceptible.     The  following  is  a  description  of  the  construction  : 

I  made  the  ends  of  four  pieces  of  one-inch  pine  board,  each  12 
inches  wide  and  34  inches  long.  After  drawing  a  parabola  of  five- 
inch  focal  distance  on  one  piece,  I  laid  the  curve  off  into  one  inch 
spaces,  and  with  an  awl  bored  holes,  making  the  holes  one  inch 
apart  along  the  curve;  I  then  screwed  this  piece  on  another  of  the 
boards  with  the  curve  on  the  inside  and  marked  every  hole  by 
pushing  the  awl  through  the  holes  already  bored,  and  then,  .sepa- 
rating the  pieces,  bored  the  holes  through  where  marked;  this 
makes  the  sides  for  one  of  the  pair,  particular  attention  being  paid 
to  keeping  the  inside,  when  screwed  together,  on  the  inside 
when  set  up.  The  other  one  was  worked  in  the  same  way,  fasten- 
ing the  one  having  the  curve  to  another  board,  and  marking  and 
boring  the  holes,  and  fastening  that  on  to  another  board,  and 
marking  and  boring  the  holes  and  keeping  the  inside  on  the  inside 
when  set  up. 

The  hole  at  the  focus  in  each  board  was  also  bored  when  fastened 
together.  The  holes  are  directly  opposite  each  other  on  account  of 
the  way  they  were  marked  off  and  bored.  I  then,  after  sawing  off 
the  corners  of  the  boards  when  fastened  together  with  the  screws 
in  the  same  places  where  wire  holes  were  marked,  screwed  on  strips 
two  feet  long,  ami  fastened  copper  wires  ( No.  16)  from  hole  to  hole, 
drawing  them  tight.  In  the  focus  of  the  one  that  received  the  cur- 
rent from  the  coil  I  placed  two  stiff  brass  wires  (No.  16),  each  ex- 
tending from  the  focus  to  the  centre,  of  such  a  length  that  when 
through  the  sides  there  would  be  a  space  between  the  ends,  which 
were  rounded  off.  Around  each  wire  and  fastened  to  it  I  placed  a 
brass  cylinder  three-quarters  of  an  inch  in  diameter  and  four  inches 
long,  and  surrounded  each  cylinder  and  wire  running  up  to  the 
side  with  a  piece  of  sheet  zinc  bent  into  a  cylinder  one  and  a  half 
inches  in  diameter,  open  on  the  back,  through  which  opening  the 
current  is  let  into  thS  arrangement  Irom  both  sides  of  the  spark-gap; 
the  current  wires  are  fastened  to  the  brass  wires  and  insulated  from 
the  zinc  cylinders  with  pieces  of  gum  tubing.  It  is  the  same  prin- 
ciple as  the  plane  vibrator  arrangement.  Nothing  is  seen  when  look- 
ing at  the  sparking  arrangement  but  the  zinc  cylinder,  spark-gap, 
and  wires  passing  through  the  back  of  the  parabolic  reflector  and 
through  the  pieces  of  gum.  There  is  no  current  connection  with 
the  zinc  cylinder. 

The  receiver  arrangement  is  made  of  two  pieces  of  stiaight  brass 
wire  one-eighth  inch  thick,  one  being  fastened  at  each  focus,  leav- 
ing a  space  of  one  inch  in  the  middle;  from  each  wire,  an  insulated 
wire  passes  to  the  back  of  the  receiver,  and  to  a  spark-gap  placed  in 
the  most  favorable  position  to  see  it.  The  spark-gap  arrangement  is 
made  of  a  piece  of  oak,  one  inch  square,  with  a  wide  slit  sawed 
out;  a  piece  of  brass  wire  is  fastened  to  each  side  and  passes  through 
a  hole  near  the  top  of  the  slit  and  fine  round  points  are  filled  oppo- 
site each  other.  A  brass  screw  is  arranged  so  the  points  can  be 
separated,  and  also  a  bolt  arranged  so  they  can  be  tightened  up. 
Tbe  spring  of  the  wood  will  bring  the  points  together  by  using  the  ' 
one  screw;  the  other  can  be  used  to  strengthen  the  spring  of  the 
wood.  Connected  with  the  spark-gap  are  two  brass  knobs  three- 
fourths  inch  diameter,  one  on  each  side.  A  hole  is  drilled  in  each 
knob,  and  from  each  hole  there  hangs  a  loose  copper  wire  ten 
inches  long.  In  trying  to  get  constant  sparking,  I  found  I  could 
get  only  flashes,  but  that  a  wire  held  loosely  to  each  knob  would 
brighten  and  render  steady  the  spark  obtained.  I  tried  screws  with 
nuts,  used  so  successfully  with  circles,  but  found  they  did  not  do 
well.  I  insulated  all  the  connections  about  the  spark  gap  with  seal- 
ing was.  The  same  battery  and  coil  are  used  with  circles  as  with  the 
rpflprtor. 

Static  Electricity  and  Printing. 

To  {he  Editor  of  The  Electrical  World: 

Sir:— Referring  to  the  recent  discussion  in  The  Electrical 
World  in  regard  to  the  presence  of  static  electricity  in  paper, 
we  have  in  our  paper  mills  been  more  or  less  troubled  with  it,  as 
are  all  paper-niaker.s.  It  occurs  mostly  as  the  paper  leaves  the 
calenders  and  at  times  the  charge  is  heavy  enough  to  produce  a 
spark  six  or  eight  inches  in  length,  which,  it  is  needless  to  say, 
makes  it  very  uncomfortable  handling  the  paper.  A  steam 
damper,  such  as  illustrated  in  the  Jan.  26  issue  of  your  paper, 
will  obviate  all  this.  On  papers  where  we  cannot  use  the  damper 
we  use  a  copper  wire  which  touches  the  top  of  the  sheet,  or  rather 
lies  on  the  web  of  the  paper  as  it  passes  from  the  calenders  to 
the  reels.  This  wire  must  be  well  grounded  to  produce  good 
results.  We  have  no  trouble  with  the  paper  when  it  is  cut  into 
sheets.  Frank  L,.  Stevens, 

>roRTH  HoosiCK,  N.   Y. 


Note.— The  object  of  this  aepattment  Is  to  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  periodi- 
cals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article.  Its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will 
admit.  Abstracts  made  bs'  the  authors,  editors  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  oifice  of  The  Elkctrical  World.  922  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  lea.st  as  early  as 
the  journal  In  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals, 
or  o(  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com 
pileracopy,  specially  marked,  in  which  any  important  electrical  article  appears. 
.Vo/f— As  the  present  issue  goes  to  press  earlier  than  usual,  the  abstracting 
of  some  of  the  American  journals  will  be  postponed  for  one  week. 

DYNAMOS.   MOTORS  AND  TRAN.SFORMERS. 

Dynamos  U'lt/ioiil  Commula/ors.—'Mi.  Mengen  in  "I..'Eclairage 
Elec,"  Jan.  19,  criticises  the  article  of  Mr.  MalagoH  abstracted  in  the 
Digest,  Feb.  9,  stating  that  his  deductions  are  not  correct  and  that  the 
curient  obtained  will  be  alternating  and  not  continuous.  "L'lnd. 
Elec,"  Jan.  25,  also  criticises  the  article  very  severely,  stating  that  this 
would  upset  the  fundamental  laws  of  induction  and  that  his  calculations 
are  entirely  incorrect. 

Calculalion  oj  Ululliphase  Motors.— 7be  concluding  poilion  of  the 
article  by  Mr.  Cahan  is  published  in  the  "Elek.  Zeit.,"  Jan.  31.  Mr. 
Legrand's  aiticle  is  contained  at  great  length  in  "L'Eclaiiage  Elec," 
Jan.  19,  including  a  laige  number  of  characteristics. 

r'irsl  Polyphase  Molar.— In  the  Lend.  "Elec,"  Feb.  I,  Mr.  Gioigi 
states  that  the  priority  of  invention  of  the  rotaiy  6eld  motor  is  due  to 
Pacinolti,  who,  in  1873,  advanced  a  similar  and  more  perfect  arrange- 
ment than  that  proposed  by  Mr.  Baily  (see  Digest,  Feb.  2  and  9) ;  it  con- 
sists of  a  fixed  ring-wound  armature  divided  into  sections  and  connected 
with  the  bars  of  a  commutator  in  the  usual  way;  a  pair  of  brushes  was 
moved  around  the  commutator  producing  a  rotating  field ;  it  was  in- 
tended for  transmitting  signals  in  a  quadrant  telegraph;  the  continuous 
rotation  of  a  magnetic  field  obtained  by  means  of  alternating  currents, 
however,  was  discovered  by  Prof.  Ferraris.  In  reply  to  this  Dr.  Thomp- 
son states  that  it  lacks  the  essential  feature,  namely,  the  driving  by 
induced  currents;  in  its  production  of  a  revolving  field  it  was  antici- 
pated by  several,  as  by  Wheatstone  about  1849;  Baily  not  having  alter- 
nating currents  in  quadiature  imitated  them  artificially  by  a  commu- 
tatoi. 

Direcl  Connecled  Dynamos. — "Cassier's  Mag. "  for  February  contains 
an  article  by  Mr.  Smith,  in  which  he  describes  and  illustrates  quite  a 
number  of  direct  engines  and  dynamos,  including  also  the  WiUans 
engine  (England).  He  also  discusses  at  some  length  the  relative  advan- 
tages of  direct  vs.  indirect  connection. 

LIGHTS  AND  LIGHTING. 

The  Electric  Arc.—Hlxs.  Aryton's  paper  (see  Digest,  last  week)  is 
continued  in  the  Lend.  "Elec,"  Feb.  1.  Regarding  the  disciepancy 
between  the  results  which  she  gave  and  the  statement  of  Dr.  Thomp- 
son, it  is  stated  that  he  meant  that  the  area  and  not  the  diametei  of  the 
crater  was  proportional  to  the  current,  the  discrepancy  is,  therefore,  not 
as  great;  she  intends  to  measure  the  true  aieas  of  the  craters  more  accu- 
rately to  see  how  far  this  is  correct;  a  table  is  given  containing  the 
measured  and  calculated  diameters,  which  show  that  for  all  currents 
between  a  compaiatively  small  one  and  the  largest  that  will  give  a 
silent  arc,  the  diameter  of  the  crater  may  be  expressed  with  surprising 
accuracy  as  a  lineal  function  of  the  curient  {containing  a  constant  term). 
All  the  curves  connecting  the  voltage  with  the  length  of  the  silent  arc 
for  various  cui rents  close  up  into  a  single  curve  for  hissing  arcs.  It  is 
shown  at  some  length,  including  examples,  how  the  curves  may  be  em- 
ployed to  calculate  the  resistance  of  the  extra  resistance  used  with  an 
arc  lamp  (when  run  in  multiple  arc)  and  the  voltage  which  will  pro- 
duce a  silent  aic  of  given  length  with  a  given  current;  the  curves  also 
show  that  such  resistances,  besides  preventing  too  great  a  current,  per- 
form the  very  important  function  of  making  it  possible  for  a  solenoid 
to  regulate  the  length  of  the  arc. 

Inciindcsceiit  !.,iiiip  Tests.— Pi.  Physical  Society  paper  by  Prof.  Ayrton 
and  Mr.  Medley  is  abstracted  biiefly  in  the  Lond.  "Elec.  Rev.,"  Feb. 
1.    They  found  that  with  the  newer  lamps  tested,  the  candle-power,  cur- 


rcnt  and  candles  per  watt,  all  rose  asltheMives  increased;  they  satisfied 
themselves  that  this  surprising  result  was  correct;  the  Edison-Swan 
lamps  showed  hardly  any  blackening  even  after  1,300  hours;  the  candle- 
power  was  always  accompanied  by  a  rising  current  which,  however,  was 
proportionally  much  smaller,  so  that  the  consumption  of  power  was  less 
after  SO  hours  than  at  the  beginning;  the  100-volt  lamp  of  this  make 
required  4.3  watts  per  candle;  the  maximum  increase  of  light  lecorded 
was  45  pel  cent.  ;  with  lamps  of  the  type  examined  there  is  no  point  at 
which  it  becomes  economical  to  discard  a  lamp  before  its  filament 
breaks;  no  marked  economy  can  be  gained  by  overrunning  such  lamps. 
Prof.  Ayrton  first  attributed  this  improvement  to  a  better  vacuum,  the 
more  a  lamp  was  used  the  better  the  vacuum  became  ;  but  he  found  later 
that  although  the  improvement  ia  the  vacuum  was  equally  marked,  the 
increase  in  candle-power  varied  between  very  wide  elements,  being  very 
considerable  in  some  and  hardly  perceptible  in  others;  the  lamps  in  the 
tests  were  kept  running  during  the  night  and  discontinued  during  the 
day. 

Electric  Light  Photography.— yit.  Swan,  in  the  Lond.  "Elec  Rev.," 
Feb.  1,  point!j  out  the  advantages  of  the  incandescent  light  which,  al- 
though less  rich  in  violet  ray«  than  the  arc  light,  is  much  better  as  the 
color  misrepresentation,  which  is  so  marked  when  the  arc  light  is  used, 
is  rectified  to  a  considerable  extent. 

The  Electric  Arc— An  abstract,  including  some  of  the  illustrations,  of 
the  paper  by  Mrs.  Ayrton  (see  above)  is  published  in  the  "Elec  Eng.," 
Feb.  13. 

Arc  Lighting.— A  brief  abstract  of  Prof.  S.  P.  Thompson's  second 
lecture,  mentioned  above,  is  reprinted  in  "El'ty, "  Feb.  6. 

Fredureau  Diffusing  Clobes.-'Vhe  translation  in  atistract  of  a  French 
Academy  paper  by  Prof.  Potier,  describing  these  globes,  is  published  in 
the  "Elec.  Rev.,"  Feb.  6.  (These  globes  were  described  and  references 
given  to  very  coqjplete  descriptions  in  the  Digest,  1893,  March  25,  May 
27,  Dec.  2,  and  1894,  Feb.  10;  a  very  similar  globe  was  described  Nov. 
10,  see  also  Dec.  1,  1894,  and  Jan.  5,  1895.) 

Welsbach  Lig/tt.-Tbe  recent  editorial  in  the  Lond.  "Elec.  Rev."  (see 
Digest,  Feb.  9)  on  the  report  of  the  Lancet  Commission  is  reprinted  in 
"El'ty,"  Feb.  13. 

POWER  AND  HEAT. 
Large  Three-Phase  Plant.— "CASiiej's  Mag."  for  February  contains 
a  well  illustrated  article  by  Dr.  Bell  on  "Electricity  in  Textile  Manu- 
factuiing,"  in  which  he  describes  the  three-phase  plant  installed  at  the 
works  of  the  Columbian  Cotton  Company,  South  Carolina,  which  has 
now  been  running  over  eight  months;  it  is  said  to  be  the  largest  multi- 
phase plant  now  in  operation  and  the  first  sweeping  application  of  the 
motor  for  driving  machinery  for  textile  manufacturing.  Two  generators 
of  500  kw  are  each  connected  to  horizontal  turbines,  besides  being  coup- 
led together  with  a  positive  coupling  so  that  they  can  be  run  in  par- 
allel ;  the  weight  of  each  armature  is  about  16  tons  and  that  of  the  com- 
plete machine  50  tons;  the  armature  is  10  ft.  in  diametei,  the  voltage 
575  and  the  frequency  36;  there  are  20  induction  motors  of  65  hp  each 
arranged  to  be  secured  to  the  ceiling;  the  specification  required  that  the 
change  of  speed  should  not  exceed  3  per  cent,  between  friction  load  and 
full  load;  the  greatest  variation  was  found  to  be  from  2.2  per  cent,  down 
to  1.5  per  cent  in  the  different  motors;  the  speed  of  the  motors  is  535; 
a  starting  resistance  is  placed  within  the  armature  spider  and  cut  out  by 
a  long  level  which  slides  a  ring  along  the  shaft  until  it  short-circuits  the 
resistance;  each  motor  diives  short,  light  shafts;  the  net  efficiency  of 
the  whole  system  from  the  shaft  of  the  generator  to  the  shaft  of  the 
motor  is  not  less  than  82  per  cent.  The  wires  from  the  power  house  to 
the  factoty  are  undergiound,  the  system  used  being  illustrated  and  de- 
scribed ;  it  consists  of  a  heavy  wooden  conduit  12  inches  square,  coated 
inside  and  outside  with  pitch  and  having  about  every  3  ft.  a  crib  work 
of  insulated  conduit  tubeing  through  which  pass  similar  conduit  tubes 
in  which  the  cables  are  laid,  the  whole  conduit  being  then  filled  solid 
with  pitch  ;  where  the  lines  cross  a  bridge  the  conduit  is  sealed  with 
sulphur  for  about  2  ft.  and  the  separate  tubes  are  then  can ied  across 
insulators  on  an  iron  structure;  "it  would  be  most  extraordinary  if  there 
should  be  any  signs  of  leakage  or  a  short  circuit  in  a  structure  so  con- 
stituted." 

Folsotn-Sacramento  Transmission— the^  "Elec.  Eng.,"  Feb.  13,  contains 
a  description  by  Mr.  Guy  of  this  projected  plant;  it  is  said  to  be  second 
only  to  the  Niagara  plant  in  magnitude  and  of  equal  interest  in  many 
respects;  5,000  hp  of  watei  power  obtained  by  means  of  a  dam  across 
the  American  River  near  Folsom,  will  soon  be  available ;  the  electrical 
data  is  given  only  veiy  briefly;  there  will  be  four  three-phase  geneiators 
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of  J. 000  lip  each  ronrled  direcllv  to  the  sliafls  of  (lie  water  wlieels; 
these  cencrators  weigh  40  tons  each  and  are  the  laiRcst  ever  built  except 
those  for  the  NiaRafa  Falls  plant;  the  cuirent  will  be  transfoimed  up  to 
10.000  volts  at  which  it  will  be  transmitted  to  Sacramento,  a  distance  of 
about  24  miles  on  six  bare,  hard  drawn  No.  0  wires;  1.000  Up  will  thus 
be  transni'ttcd  to  Sacremeiito. 

}'ou'er  Transmission  in  Sweden.— Some  data  regarding  the  very  large 
proposed  plant  described  in  the  Digest,  Aug.  4,  is  given  briefly  in  the 
"Elec.  Eng.,"  Feb.  6  (more  complete  data  will  be  found  in  the  Loud. 
"Elec."  July  13.  the  reference  given  in  the  Digest). 

Elfclric  Plou'.—k  brief  description  of  the  one  described  in  the  Digest, 
Dec.  IS,  is  given  in  the  "Elec.  Rev.,"  Feb.  6. 

Kolling  I.ifi  Bridge— "Vhe  motors  of  the  new  bridge  in  Chicago,  which 
is  opeiated  electrically  with  200  hp,  are  described  and  illustrated  with 
some  good  illustrations  in  the  "West.  EI.,"  Feb.  9. 

Fleelric  Fire  Engine.— \n  an  article  by  Mr.  Sachs,  in  "Cassier's  Mag." 
for  February,  be  gives  a  brief  descriptive  history  of  the  fire  engine;  the 
latter  pari  is  devoted  to  electric  fire  engines.  Stationary  electric  fire 
pnmps  are  to-day  used  in  many  establishments:  he  describes  several 
portable  forms;  those  using  storage  batteries  will  not  be  practical  until 
the  storage  battery  is  made  lighter,  stronger  and  more  efficient  than  it  is 
to-day;  he  mentions  one  made  in  England  in  which  the  cuirent  was  to 
be  supplied  through  underground  feeders  connected  to  boxes  at  regular 
intervals;  another  devised  by  Mr.  Wheelei  gave  very  good  results  and 
is  now  used  at  a  factory  in  Ampere;  the  city  of  Lynn.  Mass.,  is  to  have 
an  electric  fire  engine;  electric  fire  engines  would  be  efficient  and  thor- 
oughly practical  were  the  question  of  current  supply  settled  and  if  the 
outlay  were  not  so  great;  he  thinks  a  separate  system  of  mains  for  this 
puipose  would  be  best.  (Why  not  use  the  trolley  wire  cuirent,  and  pay 
for  it  by  meter;  it  exists  on  most  streets  in  many  cities;  the  cars  are 
usually  stopped  during  fires  and  the  extra  load  would  therefore  not  be 
felt.) 

TRACTION. 

Traction.— the  complete  Institution  papers  by  Messrs.  Wilkinson, 
Blackwell,  Dawson  and  Prellei.  all  of  which  have  been  abstracted  in 
the  Digest  recently,  are  published  in  full  with  the  illustrations  and  the 
discussion,  in  the  "Jour,  of  the  Institution  of  Electrical  Engineers"  for 
January.  Refeiences  to  a  number  of  American  reprints  of  some  of  these 
papers  have  been  given  in  the  Digest. 

F.lectric  Traction. — In  a  continuation  of  Mr.  Dawson's  serial  in  Lond. 
"Engineering,"  Feb.  1,  he  gives,  among  other  things,  the  conclusion  of 
the  table  of  electric  lines  in  Europe,  which  table  includes  columns  of 
data  for  each  line;  the  operating  expenses  of  some  of  the  lines  are  also 
given. 

Light  Failways.—t\ie  report  of  the  committee  of  conference  of  the 
Board  of  Trade  is  published  in  the  Lond.  "Elec,"  Feb.  I. 

Electric  Cable  Raihvays.—k  well  illustrated  article  by  Mr.  Prellcr  is 
begun  in  Lond.  "Engineering,"  Feb.  1 ;  he  shows  the  advantages  of  oper- 
ating cable  mountain  railways  by  electric  power,  transmitted  to  the 
upper  end  from  a  distance  and  over  the  older  systems  nf  loading  the  de- 
scending car  with  water;  he  gives  a  well  illustrated  description  with 
data  of  the  Eiirgenslock  mountain  line  in  Switzerland. 

Accumulator  Line  in  Hagen. — A  translation  of  an  abstract  of  the  article 
by  Mr.  Feldmann,  abstracted  in  the  Digest  Feb.  9,  is  published  in  the 
Lond.  "Elec,"  Feb.  1. 

Accumulator  Cars  in  Vienna.— The  regular  running  of  a  portion  of  the 
lines  began  Jan.  In;  the  Waddell-Entz  coppei -zinc accumulators  aie  used. 

Electric  Carriage. — The  data  regarding  the  Tommasi  accumulators 
used  on  an"electric  carriage  in  Paris  is  given  in  the  Lond.  "Elec.  Rev.," 
Feb.  1. 


Trolley  System  Applied  to  Steam  Roa.1s.—The  "Elec.  Eng.."  Feb.  13, 
gives  the  views  of  several  authoiities  on  how  it  shall  be  applied.  Mr. 
Leonard  believes  in  electrical  locomotives  lather  than  motoi  cars;  he 
does  not  believe  in  the  use  of  the  three-wire  system  for  railways;  he 
thinks  that  the  E.  M.  F.  should  not  be  less  than  200  volts  per  mile  of 
transmission  of  the  power ;  bethinks  it  should  be  transmitted  as  an 
alternating  current  reduced  before  reaching  the  tiolley  wire  and  tians- 
formed  on  the  locomotives  into  a  continuous  current.  Piof.  Elihu 
Thomson  believes  that  it  should  be  begun  by  placing  motoi  cars  on  the 
tracks  where  it  is  desirable  to  do  so,  taking  the  current  from  an  over- 
head wire;  this  would  not  interfere  with  the  use  of  the  ordinary  loco- 
motives for  the  hauling  of  the  usual  trains;  such  lines  might  traverse 
only  a  portion  of  the  existing  load  with  branches  for  the  electric  cars 
to  more  or  less  lemote  points:  in  this  way  the  advantages  of  the  trolley 
might  be  u«ed  to  foim  feeders  which  "may  for  some  time  to  come  pre- 
serve the  charactei  of  a  steam  line."  Jf  a  long  train  is  to  be  drawn  it 
may  be  well  to  use  locomotives,  paiticularly  if  the  grades  are  not  great, 
or.  perhaps,  a  compromise  in  having  one  or  more  extia  heavy  motor  cars 
at  the  head  of  a  train  rf  trailer  cars;  1  COO  volts  would  be  feasible:  'he 
overhead  system  would  be  the  best  except  on  elevated  roads;  the  three- 
wire  system  would  rot  necessarily  be  applicable  in  all  cases,  but  would 
probably  be  desirable  for  certain  types  of  double  track  roads.  For  heavy 
work  over  long  distances  it  is  probable    that  transfoiming  systems  trust 


be  used  at  5,000  to  10.000  volts,  tiansformed  by  machines,  to  sections  of 
the  trolley  line  or  low  pressure  feeders;  it  may  be  possible  to  use  alter- 
nating current  motors  of  low  potential  carried  directly  on  the  driving 
axles,  particularly  where  high  speeds  ate  attained;  means  aie  now  in 
existence  foi  controlling  the  speed  and  obtaining  variations  of  speed 
with  high  economy  where  several  such  motors  are  employed  to  drive  a 
train.  Messrs.  Houston  and  Kennelly  prefer  motor  cars  to  locomotives, 
39' it  enables  more  cars  to  be  run  at  more  frequent  intervals,  to  which 
factor,  as  much  as  any  other,  the  popularity  of  the  trolley  system  is  due ; 
they  recommend  1,000  volts  and  the  thiee-wire  system,  which  may 
afterwards  be  raised  to  2,000  without  any  change  in  the  line  constiuction  ; 
they  recommend  the  overhead  wire  and  single  trolley;  they  recommend 
following  the  present  system  of  trolley  roads  rather  than  attempting 
radical  innovations. 

Supplementary  IFire.— In  the  "Elec.  Eng.,"  Feb.  13,  Mr.  Henry  criti- 
cizes the  recent  statements  of  Mr.  Wynkoop  (see  Digest,  Jan.  26>.  The 
most  important  object  of  this  wire  is  to  insuie  a  metallic  return  around 
defective  rail  joints,  should  any  occur;  he  believes  that  to  do  without  it 
opens  thousands  of  chances  for  failure  which  do  not  exist  at  present. 
There  are  numerous  solutions  to  the  railway  problem  referred  to;  re- 
garding the  double  trolley  wire  system  he  believes  "if  a  few  of  the 
modem  roads  were  to  adopt  it  the  others  would  follow  like  a  flock  of 
sheep."  If  the  track  rails  aie  used  the  supplementary  wire  should  be  a 
well  insulated  one,  and  where  the  copper  is  exposed  it  uhould  be  care- 
fully painted  with  paraffin  paint;  it  should  coutain  switches  at  inter- 
vals for  the  insertion  of  an  ammeter,  so  that  the  current  in  it  can  be 
measured  as  an  indication  of  the  condition  of  the  tail  joints;  by  simul- 
taneous readings  at  different  points  defective  joints  can  be  located  with 
ease  and  certainty. 

Potver  Consumed  on  Electric  Fail-ways. — A  translation  of  a  part  of  the 
article  by  Mr.  Pellissier,  mentioned  in  the  Digest,  Dec.  8  and  25,  is 
published  with  some  of   the  tables,  in  the  "St.  Ry.  Jour."  for  Febiuaiy. 

Brooklyn. — The  power  house  of  the  Nassau  Company  is  described  and 
illustrated  in  the  "St.  Ry.  Gaz.."  Feb.  9. 

Low  Rail  Joints  and  their  Prei'cntion — An  article  by  Mr.  Amstutz  on 
this  subject  is  published  in  "El'ty."  Feb.  13. 

Electric  Carriage. — The  one  described  in  the  Digest,  Feb.  16,  is  illus- 
trated in  the  "West.  El.,"  Feb.  9. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Single-phase  vs.  Multiphase  Systems. — A  long  paper  by  Mr.  Goerges  on 
a  comparison  of  the  two  systems  from  an  industrial  standpoint  is  re- 
printed in  the  "Elek.  Zeit.,"  Jan.  17.  He  enumerates  the  various  sys- 
tems but  limits  himself  to  a  comparison  between  the  single  and  the 
multiphase,  and  under  the  latter,  between  the  three-phase  and  the  two- 
phase  sy.stcms;  he  compares  them  with  regard  to  the  first  cost  and  cost 
of  operation  on  the  one  band  and  the  simplicity  and  application  on  the 
other.  Theoretically  the  multiphase  system  is  the  best,  chiefly  for  the 
reason  that  the  heat  generated  for  the  same  amount  of  wire  is  consider- 
ably less,  the  currents  should  therefore  bt  combined  as  much  as  possible, 
which  is  done  best  by  the  thieephase  system.  In  the  generato's  and 
motors  it  may  be  said  that  other  things  being  equal,  the  armature 
reaction  and  the  dispersions  of  the  lines  of  force  may  be  said  to  be  pro- 
portional to  the  current  strength  ;  for  an  equal  amount  of  energy  the 
curients  foi  the  single,  double  and  three-phase  systems  aie  as  100  to  50 
to  ^l.S.  If  the  armature  contains  an  iron  core  without  pole  projection, 
it  has  been  shown  lepeatedly  that  the  materials  are  used  more  econom- 
ically in  the  multiphase  than  in  the  single-phase  system,  which  he 
discusses  by  numerical  examples;  when  the  armature  has  pole  projec- 
tions the  multiphase  machines  also  give  a  considerably  gieater  output. 
At  the  switchboards  the  multiphase  currents  required  somewhat  more 
expensive  apparatus,  hut  this  is  hardly  of  any  importance.  Regarding 
the  weight  of  the  leads  for  an  equal  output,  diop  and  voltage  the  figures 
are  as  follows:  for  single-phase,  two  wires  100,  three  wires  (the  neutral 
wire  being  one-half  that  of  the  others)  31.35;  for  two-phase  currents,  four 
wires  100.  three  wires  72.8;  for  three-phase  currents,  three  wires  75,  four 
wires  29.2,  the  latter  system  being  somewhat  troublesome,  especially 
when  cables  are  used;  these  figures  apply  to  the  low  tension  circuits,  in 
which  the  voltage  is  no  criterion,  but  for  the  high  tension  system  the 
voltase  must  be  considered;  with  the  two-phase  system,  with  three  wires 
the  voltage  between  the  lines  which  are  not  combined  is  1.41  times  as 
great  as  the  working  voltage;  reducing  the  voltage  to  the  same  amount 
the  weights  are  as  follows:  Single-phase,  two  wires  1(X):  three-phase, 
three  wires  75;  two-phase,  four  wires  100.  three  wires  145.5.  The  con- 
struction of  the  lines  is  more  expensive  for  multiphase  currents;  the 
transformers  when  small  are  in  favor  of  the  single-phase  current,  but 
when  large  the  costs  will  be  about  the  same ;  for  the  two-phase  system 
they  will  be  more  expensive  than  for  the  three-phase.  Considering 
everything,  the  calculations  for  numerous  projected  plants  show  that 
when  there  is  a  secondary  circuit  the  three-phase  current  with  three 
wires  is  cheaper  than  the  single-phase  current  with  two  wires  and  some- 
what more  expensive  than  the  single-phase  cuirent  with  three  wires. 
He  discusses  at  considerable  length  the  subject  of  motors,  including  a 
discussion  of  the  torque  and  heat  in  the  armature;  in  practice  it  is  found 
that  a  single-phase  motor  has  about  70  per  cent,  of  the  output  of  a  multi- 
phase motor  of  the  same  price  and  weight,  and  at  the  same  time  an 
efficiency  6  to  10  per  cent,  less,  besides  this  the  range  of  the  high 
efficiency  is  oot  so  great ;  as   regards  cost,   the  multiphase   motors,  es. 
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Pecially  the  smaller  ones,  have  the  advantaRe.  He  discusses  whether 
the  multiphase  system  has  any  inheient  objections;  it  has  been  stated 
frequently  that  it  is  not  possible  to  keep  the  voltage  in  the  three-phase 
system  constant  when  the  branches  are  unequally  loaded  and  that  com- 
plicated apparatus  is  required  for  leRulatinf;  this;  he  states  that  this  is 
only  a  question  of  the  construction  of  the  machine,  all  objections  being 
completely  overcome  in  the  machines  by  having  a  small  armature  re- 
action ;  motors  on  the  three-phase  ciicuits  exercise  a  regulating  action  ; 
with  greatly  unequal  loads  a  motor  will  even  supply  energy  to  one  of  the 
circuits;  besides  this  they  reduce  the  percentage  drop.  The  attendance 
in  a  three-phase  station  is  the  smallest  possible  and  no  separate  regula- 
tion of  the  three  branches  is  required;  two-phase  currents  can  be  regu- 
lated independently  only  when  each  machine  contains  two  separate 
armatures,  which  makes  them  much  more  expensive.  Same  modifica- 
tions have  been  suggested;  in  the  railway  station  installation  at  Dresden 
the  thiee-phase  machines  are  connected  for  the  star  winding,  but  the 
lamps  are  all  connected  to  only  one  pair,  the  third  wire  being  used  only 
for  motors;  in  anothei  system  the  third  wire  is  used  only  for  starting 
the  motors,  but  this  he  considers  not  as  good,  for  if  the  wire  is  laid,  why 
not  use  it  continuously?  He  summarizes  his  conclusions  as  follows : 
The  thiee-phase  system  is  better  from  a  commeicial  standpoint,  especi- 
ally foi  greater  distances,  the  regulation  ofTers  no  difficulties,  multi- 
phase motors  are  cheaper,  more  economical,  more  convenient  and  cause 
less  irregularities  in  the  light.  In  the  discussion  Mr.  Roos  called  atten- 
tion to  the  fact  that  Mr.  v.  Dobrowolsky  showed  a  number  of  years  ago 
that  three-phase  transformers  act  to  a  certain  extent  as  regulators  for  the 
thiee  circuits.  Mr.  Kapp  differed  in  a  number  of  points ;  he  believes 
that  Mr.  Goerges  did  not  attribute  to  the  three-phase  motor  all  the 
good  properties  which  it  possesses;  for  motors  of  equal  weight,  if  those 
of  two-phase  currents  give  say  100  hp,  those  for  three-phase  currents 
will  give  111  hp;  he  differs  regarding  the  cost  of  single  and  three-phase 
ransfonners;  one  three-phase  transformer  for  a  iOU  hp  surely 
does  not  cost  more  than  three  single-phase  transformers  of  33 
each.  He  believes  that  to  make  the  armature  reaction  small  in 
order  to  improve  the  regulation  is  somewhat  dangerous,  as  a  cer- 
tain amount  of  reaction  is  an  advantage  because  the  machine  will 
not  suffer  so  much  by  short  circuiting;  a  practical  machine  should  not 
give  more  than  three  or  four  times  the  normal  current  when  it  is  short 
circuited,  and  in  that  case  it  must  have  an  appieciable  loss  of  energy, 
the  proper  choice  tbeiefore  is  in  the  nature  of  a  compromise  which  he 
believes  is  more  unfavoiable  for  the  star  connection  than  for  the  triangle 
connection.  In  reply  Mr.  Goerges  stated  that  in  Chemnitz  (see  Digest, 
last  week)  the  machines  have  a  drop  of  7  per  cent,  at  constant  excitation 
and  with  an  inductionless  external  resistance,  and  when  short  ciicuited 
they  gave  three  times  their  normal  current;  when  driving  motors  the 
diop  maybe  four  times  as  great;  he  helices  that  the  differences  between 
the  two  ways  of  connecting  the  circuits  are  quite  small,  both  methods 
being  used;  in  the  triangle  connection,  if  the  current  is  not  of  the  sine 
form  then  there  may  be  a  circulation  of  cutrent.  thereby  increasing  the 
heat;  he  believes  that  it  would  be  much  better  to  adopt  one  kind,  and 
for  this  he  prefers  the  star  connection  ;  in  Chemnitz  the  triangular*  con- 
nection has  been  adopted,  which  is  better  when  cables  are  used,  as  they 
then  require  only  three  wires;  when  the  star  connection  is  used  the 
neutral  wire  need  not  be  brought  back  to  the  machine,  but  only  back  to 
an  equalizer  consising  of  a  transformer;  in  this  case  the  results  are  very 
good,  when  100  lamps  were  inserted  in  one  blanch,  20  in  the  other,  and 
I  in  the  third  there  was  no  noticeable  difference  in  the  voltage. 

Capital  Inres/ed  in  Central  Slalions. — The  Lond.  "Elec,"  Feb.  1, 
publishes  a  list  of  the  central  stations  in  Great  Britain,  giving  the  capi- 
tal invested  in  each  one ;  the  total  capital  actually  expended  is  as  fol- 
lows: By  companies  about  $9,600,000,  and  by  local  authorities  ?26,200.000. 

Central  Station  Slaliities  for  France. — "L'Ind.  Elec,"  Jan.  25,  pub- 
lishes its  annual  table  in  the  form  of  a  supplement:  it  is  like  those 
published  by  that  journal  near  the  beginning  of  each  year,  and  is  un- 
doubtedly the  most  complete  of  its  kind  published  for  France ;  no 
general  deductions  or  details  are  given. 

Continental  Sta!iotts.—\  report  by  Mr.  Metzger  containing  brief  de- 
scriptions and  comments  on  some  stations  in  Germany  is  published  in 
the  Lond.  "Elec,"  Feb.  1. 

England. — A  desciiption  accompanied  by  a  number  of  illustrations  of 
the  stations  at  Halifax,  Nottingham  and  Dewsbury  are  given  in  the 
Lond.  "Elec.   Rev.,"  Feb.  1. 

Amsterdam.— k  description  of  this  station  is  published  in  Lond. 
"Engineering,"  Feb.  1;  the  load  diagrams  for  eich  of  the  first  six 
months  of  the  year  are  given;  the  maximums  of  all  are  nearly  alike,  and 
they  nearly  coincide  from  the  maximum  down,  but  differ  greatly  in  the 
rise  from  the  minimum  up. 

WIRES,  WIRING  AND  CONDUITS. 

Explosions  in  Conduits.— The  Lond.  "Elec,"  Feb.  1,  states  that 
mere  ventilation  of  the  conduits  may  or  may  not  afford  adequate  protec- 
tion ;  it  suggests  using  covers  made  of  wrought  iron  in  the  form  of  a 
gridiron,  so  as  to  affoid  no  obstacle  to  the  an  in  case  of  an  explosion; 
there  would  have  to  be  a  plate  some  distance  below  to  catch  the  rain  and 
dirt  leading  it  to  a  suitable  trough. 

The  subject  is  discussed  by  Mr,  Jenkinson  in  the  Lond.  "Elec  Kev.," 
Feb.  1 ;  he  thinks  it  ridiculous  to  condemn  bate  copper  as  was  done 
recently;  it  is  not  necessary  to  have  a  short  circuit  to  cause  a  spark,  as 
a  slight'leak  islquite  sufficient;  he  believes   there    would   be  little  diffi- 


culty in  properly   draining    and   ventilating   existing   conduits ;  he  sug- 
gests finding  the  lowest  points  and  then  building  drain  pits  there. 

Another  inst.illment  of  the  opinions  of  cential  station  managers  is 
given  in  the  Lond.  "Elec.  Rev.,"  Feb.  I. 

Conduits. — An  illustrated  description  of  the  conduits  and  subways  of 
the  Nottingham  station  is  given  in  the  Lond.  "Elec.  Rev.,"  Feb.  1;  it 
is  said  that  this  is  the  first  town  in  that  country  where  any  attempt  has 
been  made  on  a  fairly  laige  scale  to  use  subways  for  the  mains. 

Underground  irires  in  Paris.— The  ailirle  of  Mr.  Monmerque  (see 
Digest,  Jan.  26)  is  continued  in  "L'Hclairage  Elec,"  Jan.  19. 

Telephone  Cables  with  Dry  Ait  Cireu lotions. —The  "Jour,  of  the  In- 
stitution of  Electrical  Engineers,"  for  January,  abstracts  at  some  length 
an  article  by  Mr.  Barharet,  from  the  "Ann.  Telegraphiques,"  Vol.  21, 
May-June.  He  describes  the  Forlin-Herraann  cables  in  which  paraffined 
wooden  beads  are  strung  on  the  wires  which  are  then  incased  in  a  lead 
pipe;  he  describes  the  case,  apparently  the  same  as  that  referred  to  in 
the  Digest,  Jan.  26.  in  which  a  leak  in  one  of  the  cables  was  repaired 
completely  by  circulating  dry  air  through  the  cable;  he  describes  this 
process,  which  is  now  used  frequently;  the  apparatus  is  also  described. 

Cable  Connections. — A  new  method  for  which  a  number  of  advantages 
are  claimed  is  described  and  illustiated  by  Mr.  Feussner,  in  the  "Elek. 
Zeit.,"  Jan.  31,  in  the  foim  of  a  contribution  from  the  Imperial  Reich- 
sanstalt.  A  ferule  is  placed  around  the  strands  and  a  conical  wedge  is 
then  driven  between  them;  the  ends  are  then  filed  off  and  soldered  as  a 
butt  joint;  a  method  of  connecting  the  cable  to  a  Sat  terminal  having  a 
hole  through  the  centre  is  also  shown;  the  cable  is  flattened  and  in- 
serted in  a  slot,  after  which  it  is  soldered. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Mirrors  of  Magnetism. — The  recent  Physical  Society  paper,  by  Prof. 
S.  P.  Thompson  and  Mr.  Walker,  is  published  in  full  with  illustrations 
in  the  "Phil.  Mag.,"  foi  February.  Reprints  of  the  paper  were  referred 
to  in  the'Dige.st,  Dec.  22  and  Jan.  11 ;  the  phenomenon  on  which  it  is  based 
was  described  in  the  Digest,  March  24,  1894.  If  a  coil  carrying  a  current 
is  placed  with  its  end  against  a  large  plate  of  iron  a  field  is  obtained  on 
one  side  of  the  plate,  of  the  same  shape,  as  if  the  coil  were  continued 
to  double  its  length,  that  is,  there  is  a  magnetic  image  produced  analo- 
gous to  the  optical  image  produced  by  a  mirror;  this  refers  only  to  the 
space  in  front  of  the  iron  plate,  as  there  is  no  effect  behind  it.  A  num- 
ber of  interesting  expeiiments  are  described,  as  for  instance,  removing 
the  coil  slightly  from  the  iron  or  placing  it  in  an  inclined  position,  and 
in  each  the  effect  was  analogous  to  that  in  optics ;  there  is  one  difference, 
if  the  pole  toward  the  plate  is  a  north  pole,  for  instance,  the  magnetic 
image  has  its  south  end  pointing  towards  this  pole.  They  consider  the 
possibility  of  a  magnetic  kaleidoscope,  also  the  effects  of  curved  plates 
which  are  discussed  mathematically,  applying  the  formulas  relating  to 
electric  images. 

Values  of  Magnetic  Quantities.— \n  "L'Ind.  Elec."  Jan.  25,  Mr.  Cul- 
mann  publishes  a  large  table  covering  two  full  pages  containing  the 
values  of  the  intensity,  the  induction,  the  susceptibility  and  the  permea- 
bility, for  each  of  about  500  gradually  increasing  values  of  the  magnetiz- 
ing force ;  they  are  based  on  the  recent  experiments  of  Roessler,  and 
refer  to  a  very  soft,  well  annealed  wrought  iron.  (It  is  of  use  for  that 
particular  quality  of  iron  only;  it  is  a  question  whether  such  great 
accuiacy  is  warranted  by  the  data  on  which  it  is  based.) 

Change  of  Length  in  Soft  Iron  Wire  in  a  Magnetic  Field.— In  a  brief 
communication  by  Mr.  Rosing  in  the  "Phil.  Mag."  for  February,  he 
gives  some  results  which  agree  in  general  with  those  of  Mr.  Nagaoka 
published  in  the  "Phil.  Mag.,"  No.  224. 

Earth's  Magnetism.— \n  Academy  paper  by  Mi.  Moureaux,  giving 
the  constants  foi  the  first  of  the  year  near  Paris,  is  reprinted  in  "L'Ind. 
Elec,"  Jan.  25,  and  "L'Elec,"  Feb.  2. 

Propagation  of  Electric  and  Magnetic  Perturbations. — Mr.  Boudin's 
article  is  continued  at  some  length  in  "L'Eclairage  Elec,"  Jan.  19. 

ffigh  Frequency  Expetiments.—S.  description  of  the  expeiiments  of 
Dr.  Toepler  with  large  influence  machines  (see  Digest,  Dec.  29  and  Jan. 
12)  is  published  in  the  Lond.  "Elec.  Rev.,"  Feb.  1. 

Thermo- Electric  Power  of  Electrolytes.— The  paper  by  Mr.  Lussana, 
from  the  Italian,  is  abstracted  briefly  in  the  "L'Eclairage  Elec,"  Jan.  19. 

Nezv  Constituent  of  the  Atmosphere — An  inteiesting  abstract  of  the 
recent  Royal  Society  paper  by  Lord  Rayleigh  and  Prof.  Ramsay,  con- 
cerning the  new  element  argon  is  given  in  the  Lond.  "Elec,"  Feb.  1. 


Electrodes  Sensitive  to  Light.— The  "Elec.  Eng.,"  Feb.  6,  abstracts 
briefly  the  paper  by  Mr.  Luggin.  which  was  abstracted  in  the  Digest 
Dec.  15. 

Spectrum  0/  Discharge  in  Liquid  Ox^ygen,  Air  and  Aitrogen.— The 
"Elec  Eng.,"  Feb.  6,  abstracts  brieSy  from  the  paper  in  the  "Phil. 
Mag."  for  August,  by  Profs.  Liveing  and  Dewar.  which  was  mentioned 
in  the  Digest,  Sept   'iS. 

.Vodern  Theories  of  Electricity.— The  discussion  of  Prof.  Rowland's 
lecent  article  (see  Digest.  Jan.  12)  by  Prof.  Lodge,  which  was  abstracted 
in  the  Digest,  Feb.  9.  is  reprinted  in  full  in  "El'ty, "  Feb.  6,  and  dis- 
cussed editorially.     It  is  reprinted  also  in  the  "West.  El.,"  Feb.  9. 
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Electromagnttic  Osdlfalions.—The  recent  editorial  from  the  Lond. 
"Elec.  Rev.,"  mentioned  in  the  Digest,  Feb.  16,  is  reprinted  in  "El'ty," 
Feb.  13,  and  is  discussed  in  an  editorial  in  which  attention  is  called 
to  some  investigations  of  Mr.  Perry,  in  which  almost  identical  results 
arr  said  to  have  been  obtained. 

Trnyisfiareucy  of  Metallic  Films  to  Cathode  J!aj's.—fin  article  from 
the  Baltimore  Sun  describing  briefly  Mr.  Lenard's  recent  discovery, 
which  it  is  claimed  is  the  most  striking  original  woik  which  was  done 
during  the  past  yeai,  is  leprinted  in  "El'ty,"  Feb.  6.  (A  desciiption  of 
these  experiments  was  given  in  the  Digest,  April  14;  references  to  other 
articles  on  Lenard's  discovery  were  given  March  24,  April  21,  May  IS, 
June  16  and  30.  July  21,  Sept.  15,  Nov.  24  and  Dec.  22.) 

MiigiKtic  Mechanism.  -The  6rst  part  of  an  article  by  Prof.  Stine  on  this 
subject  is  published  in  the  "Elec.  Age,"  Feb.  9;  in  the  present  portion 
he  describes  the  nature  oi  theory  of  magnetism  with  the  aid  of  some 
novel  and  interesting  diagrams. 

Future  of  Ekctricity.—TAr.  Walker's  article,  mentioned  in  the  Digest, 
Jan.  26,  is  repiinted  in  "El'ty,"  Feb.  13. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Borchers'  Battery.— the  Lond.  "Elec,"  Feb.  1,  contains  a  communi- 
cation by  Messrs.  Barnes  and  Veesemeyer,  in  which  they  give  the  re- 
sults of  some  investigations  on  the  lines  indicated  by  Dr.  Borchers  (see 
Digest,  Feb.  9  and  16.  under  Electricity  Direct  from  Coal,  where  further 
references  are  given),  which,  however,  differ  widely  from  those  he  ob- 
tained:  copper  and  carbon  were  used;  the  results  are  given  in  a  table 
which,  however,  is  not  very  clear;  but  whether  the  figures  given  stand 
for  the  voltage,  current,  or  are  only  relative,  they  show  that  without  air 
they  ate  very  low,  with  coal  gas  and  air  somewhat  higher,  but  highest 
of  all  with  air  alone;  a  hydrochloric  acid  solution  gave  better  results 
than  one  in  ammonia  or  sodium  chloiide.  The  voltages  were  greatly 
influenced  by  the  velocity  of  the  admitted  gases  and  more  especially  by 
the  unavoidable  process  of  the  oxidation  of  the  solution  ;  it  was  impos- 
sible to  prevent  this  rapid  oxidation  fiom  spoiling  the  remaining 
solution ;  the  copper  plate  was  invariably  attacked  and  various  salts 
formed;  no  caibon  dioxide  whatsoever  could  be  detected  in  the  escaping 
gases  from  any  of  the  elements  nor  was  any  carbonate  found  in  the 
ammoniacal  solution.  "In  defence  ot  Dr.  Borchers  it  must  be  said  that 
the  poor  results  obtained  when  both  electrodes  are  of  carbon  are  not 
decisive,  as  the  action  of  copper  might  possibly  fall  under  the  bead  of 
a  phenomenon  similar  to  catalysis,  and  play  an  important  part  without 
a  loss  of  weight  in  the  plates.  However,  the  above  results  point  most 
decidedly  to  oxygen  and  copper  as  sole  current  generators,  and  if  Dr. 
Borchers  lemains  silent  much  longer  it  will  seem  as  if  he,  too,  had  been 
forced  to  give  up  the  ideas  originally  advanced." 

Local  Action  in  Accumulators. — In  the  Lond.  "Elec.  Rev.,"  Feb.  1, 
Mr.  Epstein  gives  the  results  of  a  test  in  which_  it  was  found  that  the 
loss  of  a  charge  during  about  three  months'  rest  amounted  to  only  20 
per  cent. 

Zincing  Process. — The  Lond.  "Elec.  Rev.,"  Feb.  1,  publishes  some 
large  illustrations  accompanied  by  a  brief  description  of  several  instal- 
lations in  which  the  Cowper-Coles  electro-zincing  process  is  used,  in 
one  of  which  the  capacity  of  the  tanks  is  14,000  gallons;  one  of  the 
interesting  features  is  that  the  bath  is  kept  up  to  its  proper  stiength  by 
means  of  finely  divided  zinc  kept  in  suspension  in  the  electrolyte. 

Purification  of  Acetic  Acid.— The:  "Ze\X.  f.  Elek."Jan.  15,  .abstracts 
some  statements  from  a  Russian  electrical  journal  concerning  a  process 
of  Mr.  Eremin  for  purifying  it  electiically ;  the  process  is  not  described 
as  it  is  about  being  patented,  but  it  is  stated  that  it  has  been  in  use  for 
several  years  and  is  so  satisfactory,  cheap  and  rapid,  that  it  has  replaced 
the  usual  distillation  apparatus,  which  cannot  compete  with  it;  an  ob- 
jection to  the  older  process  was  that  some  of  the  acetate  of  coppei  was 
also  distilled,  while  in  the  present  process  it  is  removed. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Measurement  oj  Resistance. — In  an  article  by  Mr.  Schuster,  published 
in  the  "Phil.  Mag."  for  February,  he  discusses  the  question  of  the 
limit  of  accuracy  of  the  measurement  of  resistances;  the  sensitiveness 
is  always  increased  by  increasing  the  E.  M.  P.,  but  the  heating  of  the 
conductois  puts  a  limit  to  it;  he  discusses  the  question  mathematically 
and  atrives  at  the  following  conclusions:  "With  a  given  resistance  and 
galvanometer  the  ratio  of  the  smallest  change  of  lesistance  which  can 
be  detected  to  the  sum  of  the  given  and  galvanometer  resistance  is  equal 
to  the  ratio  of  the  smallest  current  which  can  be  detected  by  the  galva- 
nometei  to  the  maximum  curient  which  can  be  sent  through  thS  resist- 
ances." "With  a  given  conductor  and  type  of  galvanometer,  the  small- 
est change  per  unit-resistance  which  can  be  measured  is  given  by  twice 
the  ratio  of  the  smallest  current  which  can  be  detected  by  means  of  a 
galvanometer  having  the  same  resistance  as  the  one  to  be  measured  to 
the  greatest  current  which  can  be  sent  through  the  galvanometer." 
"The  highest  percentage  accuracy  with  which  a  given  resistance  can  be 
measured  is  directly  proportional  to  the  square  root  of  the  maximum 
electric  work  which  can  be  done  on  it  without  overheating."  From  a 
table  of  factors  he  shows  that  if,  for  instance,  the  galvanometer  resist- 
ance is  5  times  too  great  or  too  small  the  sensitiveness  is  reduced  25  per 
cent.  ;  he  thinks  sufficient  consideration  is  not  usually  paid  to  the  proper 
choice  of  the  galvanometei  resistance;  he  recommends  using  galvanome- 
ters with  a  number  of  coils  which  can  be  variously  connected ;  with  three 
gilvanorueters  each  bavins;  four  coils  respectively  of  0,01,  four  and  1,000 


ohms,  resistances  could  be  measured  varying  between  0.0005  and  20,000 
ohms,  being  always  within  25  per  cent,  of  the  gieatest  obtainable  sensi- 
tiveness as  far  as  the  galvanometer  is  concerned  ;  if  there  is  only  one 
galvanometer  a  useful  combination  is  obtained  by  choosing  one  of  four 
coils  of  about  10  ohms  each  for  measuring  between  0.5  and  ^00  ohms 
with  considerable  accuracy.  He  discusses  how  closely  the  theoretical 
value  may  be  approximated  by  each  of  the  known  methods,  and  con- 
cludes that  there  is  really  no  theoretical  advantage  of  the  Wheatsione 
bridge  over  any  othei  balance  method,  as  he  obtains  for  all  of  them  the 
same  limiting  value;  he  believes  that  for  very  accurate  measurements 
the  differential  galvanometer  deserves  more  attention  than  it  has  so  far 
received.  In  refeiring  to  platinum  thermometers  he  shows  that  if  small 
differences  of  temperature  are  to  be  detected  there  would  be  an  appreci- 
able advantage  in  substituting  steel  wire  for  platinum,  but  there  are 
obvious  disadvantages  which  in  most  cases  would  counterbalance  the 
greater  sensibility. 

Student's  Apparatus  for  Determining  the  Mechanical  Egtiivalent  of 
Heat. — The  recent  Physical  Society  paper  by  Prof.  Ayrtou  and  Mr.  Hay- 
ciaft  is  reprinted  in  full  in  the  "Phil.  Mag."  for  February;  the  illus- 
tration shows  the  complete  appaiatus;  the  paper  was  abstracted  in  the 
Digest,  Jan.  12.  In  conclusion  they  give  a  recent  history  of  the  practi- 
cal electrical  units. 

Determining  the  Electromagnetic  Capacity  of  a  Condenser. — The  Physical 
Society  paper  by  Mr.  Womack,  mentioned  in  the  Digest,  Dec.  22,  is  re- 
piinted in  full  in  the  "Phil.  Mag."  for  February;  the  method  used  is 
a  modification  of  the  ballistic  galvanometer  method. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

'I elephotie  System  H'ithout  a  Central  Station.— A  system  yihich  has  been 
in  use  in  Prague  for  a  number  of  yeais  intended  appaiently  for  domestic 
telegraphy,  is  described  in  the  "Zeit.  f.  Elek.,"  Jan.  15. 

Origin  and  Development  of  the  'J'elephone  Switchboard. — A  reprint  of 
Mr.  Kingsbury's  Institution  papei  is  begun  in  the  Lond.  "Elec,"  Feb. 
1,  and  "Elec.  Rev.,"  Feb.  1,  the  latter  containing  a  number  of  illustra- 
tions. 

Vienna  Telephone  Installation. — A  brief  description  without  illustra- 
tions is  published  in  the  "Elec.  Tech.,"  Jan.  IS. 

Telephonic  Disturbances. — A  paper    by  Mr.  Pierard  abstracted    in    the 
Digest,  Feb.  9,  is  reprinted  in  abstract  in  "L'Eclairage  Elec,"  Jan.  19. 
MISCELLANEOUS. 

Educational. — The  Lond.  "Elec,"  Feb.  1,  contains  a  communication 
by  Dr.  Fleming  on  this  subject  (see  Digest  last  week) ;  it  is  clear  and  to 
the  point.  The  student  has  to  make  a  departuie  fiom  some  accepted 
facts  in  every  piece  of  experimenal  woik  and  if  he  must  calibrate  his 
home-made  ammeter  with  a  copper  voltameter  you  have  to  let  him 
assume  the  leceived  electrochemical  equivalent  of  copper;  the  question 
of  the  point  from  which  he  is  to  be  started  must  be  determined  by  what 
he  is  supposed  to  be  able  to  do,  that  is,  whether  his  goal  is  to  teach 
physical  science  or  to  become  a  practical  electrician  ;  as  the  chief  object 
of  their  education  is  to  enable  them  to  earn  a  living,  the  best  system  is 
the  one  which  teaches  certain  things  as  an  art,  and  afterward  if  he  has 
time  consider  them  as  a  science;  his  experience  is  that  students  take 
more  interest  in  their  work  when  they  know  they  are  working  with  the 
real  thing  and  can  get  good  quantitative  results;  much  educational  work 
would  be  far  better  conducted  if  the  abstract  were  approached  through 
the  concrete,  than  vice  versa ;  the  charactei  of  the  teaching  must  be  to 
a  large  extent  determined  by  the  end  in  view. 

Electric  Siren. — A  new  form  recently  shown  at  the  French  Physical 
Society  is  briefly  described  in  "L'Ind.  Elec, "Jan.  25,  and  "L'Elec," 
Feb.  2;  the  perforations  are  perpendicular  to  the  plate  and  the  rotation 
is  produced  by  an  electric  motor;  a  number  of  important  advantages  are 
claimed;  the  pitch  and  the  intensity  ate  then  independent,  a  low  intense 
note  or  a  sharp  high  pitched  note  can  then  be  produced. 

Electric  Anemometer.— An  Academypaper  by  Mr.  Richard  describing 
a  new  instrument  is  abstracted  briefly  in  "L'Ind.  Elec,"  Jan.  25  and 
"L'Elec"  Feb.  2. 

Electric  Log. — A  translation  of  part  of  the  article  mentioned  in  the 
Digest,  Feb.  2,  describing  the  Fleuiiais  log,  is  given  with  illustrations 
in  the  Lond.  "Elec."  Feb.  1. 

Ab'itracH.—Ihe:  "Jour,  of  the  Institution  of  Electrical  Engineers" 
for  January  contains  a  large  number  of  abstracts  of  lecent  papers  on 
electrical  subjects,  all  of  which  have  been  noticed  in  the  Digest  al- 
though in  most  cases  more  briefly. 

Electrical  Education. — In  the  "Elec.  Eng.,"  Feb.  J3,  Prof.  Kidwell 
discussed  at  considerable  length  the  recent  paper  of  Prof.  Stine,  with 
whose  views  he  differs. 

Biographical. — Some  reminiscences  of  the  late  Rudolph  Eickemeyer 
aie  given  by  Mr.  Lain  in  the  "Elec.  Eng.,"  Feb.  13. 


New  Books. 


American  Electric  Street  Railways.  Their  Construction  and 
Equipment.  By  Killingworth  Hedges.  London:  E.  &  F.  N.  Spon. 
201   pages,  201  illustrations.     Piice,  $4.50. 

The  author  of  this  woik  is  a  prominent  English  electrical  engineei 
who  recently  made  an  extended  tour  through  this  country  and  Canada 
and  gives  in    the  volume  before  us  the  result  of   his  observations  in  the 
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field  of  electric  traclion.  While  the  American  electrical  euKinetr  may 
find  but  very  little  material  in  this  volume  with  which  he  is  not  more  or 
less  familiar,  it  will  certainly  be  a  revelation  to  Europeans  who  are  but 
slightly  acquainted  with  the  practical  development  of  the  electric  street 
railway  in  this  country. 

Mr.  Hedges  has  certainly  gathered  a  vast  amount  of  information  on  the 
.■subject,  and  while  the  book  is  merely  a  compilation  of  various  material 
descriptive  of  practic.il  result.s  obtained,  and  apparatus  employed,  in 
American  electric  street  railways,  it  has  a  distinctive  value  even  to  those 
who  are  familiar  with  American  practice.  Not  considering  it  necessary 
to  dwell  upon  the  electrical  principles,  the  author,  after  two  very  short 
cliapteis,  takes  up  the  roadbed,  giving  several  of  the  mole  promising 
methods  of  track  instiuction,  rail  bonding,  etc.  ;  following  ate  descrip- 
tions and  illustrations  of  various  plans  of  cuirent  distribution  and  sup- 
ply, including  the  apparatus  and  methods  employed  in  overhead  con- 
struction. Several  conduit  systems  which  have  been  tried  are  de- 
scribed, but  nothing  is  said  about  the  many  trials  in  this  countiy  of  storage 
battery  traction.  Quite  an  extended  account  is  given  of  the  Siemens  & 
Hal«ke  Budapest  road.  Succeeding  are  several  chapters  on  the  construc- 
tion and  equipment  of  cars,  showing  and  describing  dilTerenl  forms  of 
trucks,  motors,  controUeis  and  accessories,  with  discussions  of  the  ad- 
vantages of  different  motors,  methods  of  control  and  geaiing.  Gener- 
ators, boilers,  engines  and  power  house  equipment  follow,  with  descrip- 
tions of  several  important  American  elect: ic  street  railways,  among 
which  are  the  West  End  and  Niagara  Falls  roads;  very  few  instances, 
however,  of  the  most  recent  construction,  using  direct  connected  power 
units,  are  shown.  Chapters  on  the  comparative  cost  of  traction  by  cable, 
electricity  and  animal  power,  on  English  electric  tramways,  on  commer- 
cial considerations.  Board  of  Trade  rules  and  various  formula:  and 
definitions,  form  the  remaining  material. 

Many  interesting  and  useful  tables,  curves  and  illustrations  are  included 
in  the  work,  among  which  are  some  tables  on  the  cost  of  steam  and  elec- 
tric plant,  arranged  by  Dr.  Emery  and  Messrs.  Crosby  and  Bell.  Various 
data  aie  also  given  relating  to  the  cost  and  opeiatiou  of  electiic  street 
railways  and  a  large  number  of  diagrams  and  illustrations,  most  of  which, 
however,  are  taken  from  various  catalogues  and  peiiodicals.  The  author 
notes  the  fact  that  in  most  of  the  early  stations  "the  old-fashioned  belt 
or  more  modern  lope-driven  arrangements  are  still  in  vogue  instead  of 
the  direct  coupled  engines  and  generators  which  are  the  rule  in  almost 
all  the  largei  European  cential  stations."  As  this  is,  however,  not  the 
case  in  the  more  recent  stations,  the  author  should  also  have  stated  that 
we  have  profiled  by  our  experience.  Another  point  to  be  noted  is  the 
co.st  of  operating  the  English  tramways  which,  from  the  data  given,  is 
somewhat  below  American  figures. 

While  the  book,  as  a  whole,  is  fairly  complete,  various  recent  features 
of  the  American  electric  street  railway  are  omitted,  but  as  a  general  de- 
scription of  the  apparatus  now  in  use  the  book  serves  its  purpose. 
Although  it  contains  no  new  or  original  matter  the  compilation  describ- 
ing the  various  machinery  aud  appliances  used  in  the  construction  and 
operation  of  the  American  electiic  street  railway  and  the  various  data 
relative  thereto,  make  it  a  most  useful  book  to  those  who  are  not  thor- 
oughly familiar  with  the  art,  and  the  American  electric  railway  engineer 
will  also  find  many  interesting  and  valuable  tables  embodied  therein. 
Mechanically  and  typogiaphically  the  book  is  excellent. 
The  Life  and  Inventions  of  Thomas  Alva  Edison.  By  w.  K.  L. 
Dickson  and  Antonia  Dickson.  Boston:  T.  Y.  Crowell  &  Co.  362 
pages,  158  illustiations.     Price  $4.50. 

A  great  deal  of  the  material  embodied  in  this  book  had  previously 
appeared  in  a  series  of  articles  bv  the  same  authors  in  Cassier's  and  the 
Century  Magazine,  and  with  many  additions  and  elaborations  now  forms 
a  volume  whose  mechanical  and  typographical  execution  is  worthy  of 
the  highest  praise.  The  same,  however,  can  hardly  be  said  of  the  text, 
whether  considered  from  a  scientific,  technical,  or  even  literary  point  of 
view.  The  book  is  written  in  what  might  be  called  an  exaggerated  popu- 
lar style,  abounding  with  the  most  enthusiastic  expressions  of  praise 
and  admiiation  for  the  subject,  and  containing  numerous  passages  of 
flowery  rhetoric  rather  out  of-  place  in  unfolding  the  biography  of  a 
gieat  inventor.  The  authors  appear  to  be  entiiely  carried  away  with 
their  subject,  having  but  one  thought — Edison — and  they  put  forth,  with 
every  possible  verbal  decoration  their  utmost  efforts  to  induce  the 
reader  to  join  them  in  theii  conclusion — that  Edison  is  "the  greatest 
genius  of  this  oi  any  other  age." 

In  the  first  pait  of  the  work  we  are  made  acquainted  with  the  early 
life  and  unconventional  experiences  of  Mr.  Edison,  many  new  and  inter- 
esting incidents  and  anecdotes  being  lecounted;  although  we  are  moie 
or  less  familiar  with  a  great  deal  of  the  matter,  yet  the  collection  of 
Edisonia  here  given  is  the  most  complete  yet  published,  and  should 
abundantly  satisfy  those  who  admire  the  Froissart  and  Weems  style  of 
biography.  Gradually  we  are  brought  to  the  various  changes  in  his  life ; 
his  personal  qualities  and  indomitable  love  for. invention  are  enlarged 
upon,  and  his  inventions  desciibed  in  their  order,  most  attention  being 
paid  to  the  incandescent  lamp,  phonograph,  and  kinetograph.  The  de- 
scriptions of  most  of  these,  however,  though  adoined  with  most  flowery 
language,  are  very  deficient  even  in  a  popular  scientific  sense.  Nearly 
two  chapters    are  given  to    the  phonograph,  but  very  little  is    said  as  to 


the  principles  embodied  in  its  operation,  and  other  inventions  are 
treated  in  more  or  less  the  same  manner.  Several  chapters  are  also  de- 
voted to  the  expeditions  made  by  Mr.  Edison's  agents  iti  the  search  for  a 
suitable  material  from  which  to  make  the  incandescent  lamp  filament, 
and  other  matter  is  treated  at  great  length  which  has  only  a  slight  coti- 
nection  with  the  story. 

The  authors  have  in  the  preparation  of  the  book  had  the  personal 
assistance  of  Mr.  Edison,  who  is  frequently  quoted,  as  are  also  many  of 
his- assistants  and  associates.  Intimately  knowing  and  being  associated 
with  the  invenloi  for  many  years  the  authors  have  written  as  admiring 
friends  and  m  ly,  therefore,  be  perhaps  pardoned  for  the  vast  amount 
of  laudatoiy  enthusiasm  which  peivades  the  book,  whose  inspira- 
tion, however,  is  certainly  veiy  creditable  to  the  subject.  A  book  treat- 
ing of  Edison's  eventful  life  in  more  sober  terras  and  describing  his 
numerous  inventions  in  a  scientific  manner  still  remains  to  be  written. 
The  present  volume  can  only  be  considered  as  an  elaboialc  and  popular 
story  wiitten  in  a  manner  to  exalt  the  popular  sentiment  according  to 
which  Edison  and  electricity  are  synonymous.  As  such  it  will  serve  Us 
purpose  with  the  general  public,  and  is  superior  to  the  several  other 
biographies  of  Mr.  Edison  which  have  made  theii  appearance,  surpassing 
them  in  completeness,  while  in  mechanical  execution  there  is  no  com- 
parison. The  glorified  Edison  we  see  through  its  pages,  however,  is  not 
the  keen  and  practical-minded  inventoi  known  to  the  electrical  public, 
to  whom,  moreover,  his  inventions  will  scarcely  be  recognizable  in  the 
ihetorical  dress  in  which  they  are  here  presented. 

The  Current  is  the  name  of  a  new  journal  devoted  to  the  interests  of 
telegrapheis.  of  which  the  Cist  copy  appeared  Feb.  1.  The  journal 
will  be  published  semi-monthly  by  Robert  Morton  and  Edward  Delaney, 
from  73  Jerolemon  street.  Brooklyn.  The  editors  in  their  announcement 
slate  that  they  believe  there  is  a  field  for  a  telegraph'  paper  containing 
essays,  poems  and  general  literary  matter  written  for  the  entertainment 
of  telegraphers  and  theii  families,  and  it  is  to  cover  this  field  that  the 
paper  is  offered  to  the  telegraphic  public.  Although  the  first  number 
consists  of  but  eight  small  pages  it  is  the  intention  to  enlarge  it  and 
make  it  all  that  a  literary  telegraph  journal  should  be.  The  contents  of 
the  initial  number  includes  several  clevei  poems  and  some  historical 
matter  of  interest  to  telegiapheis. 

The  General  Electric  at  the  Convention. 


The  exhibit  which  will  be  made  by  the  General  Electric  Company  at 
the  Cleveland  Convention  will  be  one  of  exceptional  interest  to  all  en- 
gaged in  the  electric  light  and  power  field  and  interested  in  the  piogress 
which  has  been  made  in  the  art  during  the  past  year.  The  headquarters 
of  the  company  will  be  located  at  the  banquet  room  of  the  Hollcnden, 
and  its  inteiests  will  be  under  the  care  of  the  following  gentlemen, 
members  of  the  company's  staff:  From  Schenectady :  Messrs.  S.  D. 
Greene,  J.  K.  Lovejoy,  E.  W.  Rice,  Jr.,  W.  L.  R.  Emmet,  F.  O.  Black- 
well  and  H.  C.  Wirt;  Boston:  Messrs.  F.  M.  Kimball,  C.  D.  Haskins 
and  H.  A.  Harthen ;  Cincinnati:  Mi.  W.  F.  Hays;  New  York:  Mr.  T. 
Beran;  Nashville:  Mr.  H.  H.  Corson;  Chicago:  Messrs.  B.  E.  Sunny. 
Dr.  L.  Bell  and  F.  N.  Boyer;  St.  Louis:  Mr.  G.  F.  Rosenthal ;  Harrison. 
N.  J.  :  Messrs.  A.  W.  Page  and  John  S.  Howell. 

The  exhibit  will  be  located  at  the  Canal  Street  Station  of  the  Cleve- 
land Illuminating  Company,  which  company  has  kindly  consented  to 
furnish  the  necessary  facilities  for  the  operation  of  the  machineiy.  The 
exhibit  will  consist,  first,  of  a  working  demonstration  of  the  new  mono- 
cyclic system  of  electiic  light  and  power  distribution  recently  developed 
by  the  General  Electric  Companj.  In  detail,  this  will  consist  of  a  230- 
volt  four-pole,  fifty-kilowatt,  575-revolution  diiect  current  motor  of  the 
latest  type,  which  will  be  run  by  cuirent  taken  from  the  Cleveland  Com- 
pany's circuits,  and  has  been  installed  to  operate  the  plant  hereafter  de- 
scribed. Belted  to  this  motor  will  be  a  monocyclic  eight-pole,  sixty- 
kilowatt,  WO-revolution,  sixty-cycle  generator,  the  cuirent  from  which 
will  operate  a  IS-kilowatt  induction  motor  making  900  revolutions  per 
minute.  This  in  turn  will  be  belted  to  a  foui-poIe,  niue-kilowatt,  850- 
revolution  direct  cunent  dynamo,  furnishing  current  to  a  load  of  incan- 
descent lamps  and  Thomson  '93  incandescent  circuit  arc  lamps. 

The  current  foi  the  induction  motoi  at  1,040  volts  primary  will  be 
taken  from  the  monucylic  generatoi  to  two  of  the  General  Electric  re- 
cently designed  "Type  G,"  60-cycle  transformeis  of  754  kilowatts  capac- 
ity each,  and  will  thence  be  brought  to  the  motor.  In  addition,  the 
monocyclic  geneiator  will  have  as  a  load  a  1,000-watt  and  a  15,000-watt 
"Type  G"  transformer,  with  the  secondaiies  connected  to  a  suitable 
lamp  load. 

To  the  1,040-volt  primaiy  circuit  taken  from  the  generators  of  the 
Illuminating  Company  will  be  connected  a  20-kilowatt,  125-cycle  trans- 
former. A  three-wire  secondary  will  run  from  this  and  fuinish  current 
to  104volt  lamps.  In  the  primary  circuit  a  station  primary  Thomson 
recording  wattmeter  will  be  connected.  The  secondaiies  will  be  loaded 
to  their  capacity  with  incandescent  lamps,  Thomson  '93  alternating  arc 
focussing  lamps,  Thomson  induction  fan  motois,  etc.  The  current  on 
the  secondaries  will  be  measured  by  Thomson  three-wire  and  two-wire 
meters.  Current  from  the  1,040  volt  circuit  will  also  be  taken  for  an  ex- 
hibit of  the  General  Electric  alternating  street  system  consisting  of  fifty 
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series  lamps  of  3>i    amperes,  the    sockets  of   each  being    provided  with 
the  automatic  paper  cut-out. 

The  working:  exhibit  will  be  further  augmented  by  a  twelve-inch  hand 
controlled  seaicb  light,  which  will  probably  be  operated  on  some  near-by 
roof.  The  appliauce  exhibit  will  consist  principally  of  samples  of  the 
latest  devices  put  out  by  the  General  Hlectric  Company.  These  will 
comprise  cut-outs,  switches,  insulators,  etc.,  showing  the  excellence  of 
the  porcelain  of  its  own  manufacture ;  a  full  sample  board  of  the  new 
punched  clip  switches,  showing,  among  others,  those  devised  for  SOO- 
volt  circuits  with  samples  of  the  new  key  and  keyless  sockets. 


water  and  steam  moving  together  no  sediment  or  scale  can  remain 
iu  these  tubes,  but  is  cariied  off  by  the  force  of  the  water  and  steam 
into  the  mud  drum  and  can  be  blown  off. 


Circulating  Pipe  Boiler. 

The  boiler  we  illustrate,  nianufactuied  by  the  inventor,  J.  C.  Stead, 
63  Kent  street,  Greenpoint,  Brooklyn,  N.  Y.,  is  based  upon  a  well  con- 
sidered system  of  circulation  which  will  also  assure  the  entire  deposi- 
tion of  sediment  where  it  can  be  easil)  removed. 

This  boiler  is  usually  seven  pipes  high,  one  row  over  the  other,  each 
end  of  a  pipe  being  connected  together  by  a  return  bend  header  with 
hand-hole  plates  in  it,  so  that  tubes  or  pipes  can  be  put  in  or  taken  out 
at  will  in  case  of  any  damage  occurring  to  a  tube  or  pipe.  The  boilei 
has  two  steel  drums;  one  is  used  as  a  steel  bridge  wall,  the  other  used 
for  a  back  header  and  mud  drum,  where  the  system  of  pipes  is  con- 
nected. Each  coil  of  pipe  is  connected,  one  end  to  the  bottom  header 
and  the  other  end  above  the  water  line.  As  these  aie  from  eight  to  twelve 
rows  wide  in  the  boilei,  and  as  all  the  rows  of  pipes  are  connected  in 
the  front  of  this  bottom  header,  the  latter  acts  also  as  a  mud  drum.  The 
mud  drum  is  also  connected  with  the  separators  which  lie  on  top  of  the 
system  of  circulatiug^pipes.     These  sepaiators'are    usually  three  feet  in 


Voltmeter  Switch. 


Among  new  switchboard  appliances  manufactured  by  the  Electric 
Engineering  and  Supply  Company,  Syracuse,  N.  Y.,  is  a  voltmeter 
switch,  which  we  illustiate  herewith.  When  the  switch  is  in  position  on 
the  switchboard  nothing  is  visible  in  front  but  a  two  and  one-half  inch 
dial  plate  similar  to  that  of  a  safe  lock,  and  upon  which  are  numbered 
gradations  conesponding  to  the  respective  number  of  circuits.  A  move- 
able dial  carrying  a  pointer  is  rigidly  fastened  to  a  fibre  or  bard  rubber 
cross  bar  that  sweeps  over  the  surface  of  the  switch  base.  Embedded  iu 
the  base  are  two  metallic  rings  to  which  the  voltmeter  leads  are  electric- 
ally connected.  The  Hue  contact  points  are  spaced  around  the  outer 
edge  of  the  base.  All  wiie  connections  of  contact  points  and  both  rings 
radiate  from  the  edge  of  the  base,  the  connectoi  of  the  inner  ring  being 
insulated  by  a  bard  rubber  tube  where  it  passes  through  the  outer  ring. 
The  cross  bar  carries  on  each  radius  two  plungers,  connected  together  in 
pairs  with  fuse  wire  held  under  thumb  nuts,  to  protect  the  voltmeter 
against  any  possible  laise  in  potential.  This  combination  completes  the 
circuit  between  the  voltmeter  and  the  lines  terminaiing  in  the  diametri- 
cally opposite  contact  points,  upon  which  the  outside  plungers  rest. 

The  standard  size  of  switch  is  adjustable  to  boards  varying  in  thick- 
ness from  three-fourths  to  one  and  flve-eightbs  inch.    To  eliminate  acci- 


New  Water  Tubf.  Boii.ek. 


Voltmeter  Switch. 


diameter  by  eighteen  feet  long,  and  are  kept  about  half  full  of  watei. 
The  water  passes  down  at  the  back  end  of  these  separators  into  the  back 
header,  through  the  bottom  row  of  pipes,  leading  backwaid  and  forward 
through  the  fire,  each  pipe  inclined  up  until  it  gets  into  the  separatoi 
aoove  the  water  line.  There  the  steam  separates  from  the  water  and 
passes  into  the  steam  dome,  which  connects  the  two  separators  together. 
A  continuous  circulation  is  thus  induced  through  the  system  of  pipes 
and  separators,  whether  the  feed  pump  is  in  operation  or  not.  A  back 
feeding  coil,  which  is  placed  at  the  back  end  of  the  wall  and  over  the 
top  of  the  separators,  where  the  escaping  gases  come  in  contact  with  it, 
heats  the  water  to  the  boiling  point.  When  feeding,  the  automatic  valve 
is  closed  and  prevents  the  water  going  into  the  boilei  directly;  but 
when  not  feeding,  the  valves  open,  and  let  the  water  out  of  the  boiler, 
ciiculating  it  through  the  feeding  and  healing  coil  up  into  the  top  of  the 


dental  short-circuiting  of  contact  points  thiough  wiping  of  plungers 
over  the  base,  two  cuts  are  made  in  the  base  between  each  pair  of  con- 
tacts and  in  the  path  of  the  plungers.  The  chief  merit  claimed  foi  this 
switch  is  that  it  is  compact  and  self-contained  while  the  only  labor  nec- 
essary in  applying  it  to  a  switchboard  is  that  of  boring  au  inch  hole, 
screwing  the  paits  together  and  making  the  electrical  connections  at  the 
bacii  of  the  board. 


A  New  Tap  and  Reamer  Wrench. 

Much  inconvenience  has  been  experienced  in  the  practical,  everyday 
handling  of  tap  wrenches  bj-  reason  of  the  necessity  for  using  a  pin  or 
small  wrench  to  tighten  the  jaws  of  the  tap  wrench.  The  J.  M.  Car- 
penter   Tap    and    Die    Company,  of    Pawtucket,   R.   I.,  appears    to   have 


A  New  T.vi'  and  Ri;ami.k  Wrench. 


separator,  in    the  form    of   steam  and    hot  water.     There   are    about   250 
lineal  feet  of  this  feeding  and  heating  coil. 

It  is  claimed  that  this  inclined  system  of  circulating  tubes  iu  the  pipe 
boiler  cannot  close  up  with  scale,  diit,  oi  sediment,  as  each  row  of 
pipes,  seven  in  numbei,  placed  one  above  the  other,  is  so  inclined  that 
one  end  is  above  the  water  line,  the  othei  below  it,  and  there  is  one 
unbroken  line  of  circulation  from  the  bottom  to  the  top.  As  these  pipes 
contain  135  lineal  (and  superficial)  feet,  if  the  watei  moves  only  one 
foot  in  the  low  of  tubes,  the  total  distance  moved  is  135  feet,  and  by  the 


eliminated  this  disadvantage  in  the  construction  of  its  new  tap  wrench, 
heiewith  illustiated.  The  cut  is  almost  self-explanatory.  The  neck  of 
the  slock  is  provided  with  a  light-hand  thread  and  the  handle  has  a  left- 
hand  thread,  the  two  thieads  being  embraced  by  corresponding  thieads 
on  the  inteiior  of  a  knurled  sleeve,  shown  broken  away  in  the  illustra- 
tion. A  right-hand  turn  of  the  knurled  sleeve  tightens  the  jaws,  a  turn 
in  the  opposite  direction  loosening  them.  It  is  claimed  that  ample 
power  if  obtained  by  the  use  of  the  hand  alone  to  grip  the  jaws  suffi- 
ciently bard  to  pieclude  all  chance  of  loosening  while  at  work. 


February  23,  1895. 
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Station  Output  Recordlne  Wattmeters. 


In  order  to  furnish  a  matbematically  correct  instrument  to  measure 
the  full  output  "f  a  station,  and  at  the  same  time  to  automatically 
record  the  result,  the  meter  depaitment  of  the  General  Electric  Company 
has  devised  anew  lecording  wattmeter  known  as  "Form  G,"  which, 
though  a  much  heavier  instrument,  is  a  development  of  the  well-known 


and  are  secured  by  heavy  outs  to  the  connections  behlnf*.  The  sliids 
thus  form  the  mechanical  Fupport  and  ihe  tltctiical  connections.  The 
cover  of  the  instiumenl  is  of  bevelled  plate  Kla»s  nt  in  a  buini-hed 
brass  flange  and  rira  6ttinK  snugly  aKain>t  the  boaid,  and  is  provided 
wiih  a  felt  packing  to  excluile  dust.  All  the  nie'al  patlH  of  the  lll^tlu- 
ment  aie  biightly  polished,  and  imparl  to  it  a  vciy  h-rd-'ome  appearance. 

As  mentioned,  these  metris  have  been  devised  fur  the  tuea^uiciiienl  and 
record  of  the  station  output.  They  aie  intended  for  connection  willi  each 
machine  oi  each  feeder,  or  a  single  large  meter  may  be  connected  fot 
recording  the  total  output  of   an  entire  power  or  lighting  slaticn. 

They  are  manufactured  foi  pressures  of  llX)  and  r-OO  volts  and  in  capaci- 
ties of  2.500.  3,7?0,  5,000.  6,250  and  7.SW  amperes,  the  first,  third  and 
last  being  considered  the  staudaid  sizes.  . 

The  lOO'Volt  instiuments  have  been  designed  for  use  on  the  three-wire 
system,  one  meter  being  placed  on  each  side  of  the  line.  The  .500.volt 
meters  are  for  use  on  railway  systems  or  in  stationary  power  plants. 

In  addition  to  the  melers  described  above,  an  are  station  wattmeter  for 
measuring  the  total  output  of  an  arc  machine  has  also  been  devised. 
In  this  instrument,  the  principles  of  the  Thomson  recording  wattmeter 
have  been  retained,  modifications  being  introduced  to  adapt  it  for  use 
in  connection  with  constant  curient  circuits  ol  high  potential.  The 
rheostat  u>-ed  with  this  arc  station  meter  is  a  separate  piece  of  apparatus 
mounted  on  a  marble  base,  and  to  be  installed  in  Iront  or  behind  the 
board.  It  is  designed  foi  use  under  extremely  high  pressures,  et^pecial 
care  being  given  to  the  insulation.  The  arc  station  meteis  are  made  in 
four  sizes:  35  and  50  lights  each  for  6.8  amperes  and  10  amperes,  and 
measure  the  output  with  accuracy. 

The  meters  complete  the  line  of  General  Electric  station  rec:>rding 
instruments.  For  the  alternating  system,  there  are  the  pi imary  meters 
in  capacities  ranging  up  to  600  amperes  at  1.000  volts,  or  about  lO.OOO 
lamps.  For  the  diiect  curteut  systems  for  light,  railway  and  power  the 
"Form  G"  meters,  or  larger  meters  of  standard  form  are  employed,  and 
for  arc  systems  the  arc  station  meter. 


Recording  Wattmeter  for  Hea\'y  Currents. 

Thomson    recording    wattmeter,  and  [retains    all    the  principles  of    this 
eflScient  type  of  recording  meters. 

The  "Form  G"  recording  meter  is  a  series  instrument,  and  takes  the 
whole  current  through  its  neld.  This  allows  the  elimination  of  all 
errors  which  might  arise  were  a  high  capacity  shunt  employed.  As  an 
instance  of  the  value  of  this  fact,  these  meters,  constructed  for  7,500 
amperes,  work  accurately  and  give  excellent  results,  even  undei  the 
compaiatively  small  current  of  500  amperes. 


A  Northwestern  Electrical  Supply  House. 

Among  the  number  of  successful  supply  houses  of  comparatively 
recent  birth  is  the  Michigan  Electric  Company,  of  Detroit,  Mich.,  which 
was  incorporated  about  two  years  ago.  From  the  start  its  business  has 
grown  rapidly,  requiting  frequent  additions  to  room  and  stock,  until 
to-day  Its  quarters,  here  illustrated  for  the  first  time,  are  a  credit  to  the 
electrical  business. 

Owing  to  the  ability  and  standing  of  the  members  of  this  company  its 
seivices  ha^e  been  considerably  sought  after  by  various  manufactuiers, 
and  the  list  of   specialties  now  handled,  in  addition   to  a  general  line  of 


A  Northwestern  Electrical  Supply  House. 


The  field  of  the  meter  consists  of  a  one-half  turn  made  of  copper  of 
high  conductivity,  forged  in  the  form  of  a  wide  winged  yoke,  the  wings 
being  of  sufficient  size  to  permit  of  the  insertion  of  the  supporting  studs. 
Within  the  U-shaped  part  of  this  yoke  revolves  the  armature  actuating 
the  dial  mechanism.  The  shaft  of  the  armature  is,  as  in  the  other 
meters,  piolonged.  and  carries  a  copper  disc  which  revolves  Between  the 
jaws  of  three  magnets  set  at  the  bottom  of  the  meter.  The  resistance  in 
series  with  the  armature  is  external  to  the  meter.  It  is  installed  at  the 
back  of  the  switchboard  and  is  there  out  of  the  way. 

The  meter  is  mounted  directly  on  the  switchboard,  and  is  supported 
entirely  by  large  studs  which    pass    through  the    material    of   the  board 


supplies,  embraces  the  product  of  many  of  the  largest  and  best  manu- 
facturers of  this  country,  including  the  Simplex  Electrical  Company, 
Siemens  and  Halske  Electric  Company  (of  America),  Walker  Manufac- 
turing Company,  Detroit  Electrical  Works,  Buckeye  Electric  Company 
and  the  Automatic  Switch  Company.  The  Michigan  Electric  Company 
also  controls  a  complete  line  of  street  railway  overhead  equipment, 
which  it  manufactures  itself. 

The  pronounced  success  of  the  company  during  the  two  years  of  its 
existence  is  undoubtedly  due  to  the  energetic  and  sagacious  manage, 
ment  of  its  president,  Jos.  E.  Lockwood,  and  treasurer,  Geo.  A.  Mans- 
field, of  whom  we  give  a  brief  sketch  elsewhere. 
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The  Handling  of  Coal  and  Ashes  at  the  Third  District  Station 
of  the  Edison  Electric  Illuminating  Co.,  Brooklyn,  N.  Y. 


We  illustrate  beiewitli  the  coal-handlinK  apparatus  iiislalled  by  the  C. 
W.  Hunt  Company,  45  Broadway,  New  York,  ill  the  Third  District  Station 
„(  the   Brooklyn  Hlectric  Illuiuinating  Company.   This  station  is  situated 


the  sidewalk  will  be  apparent  when  it  is  considered  that  the  buckets 
swing  fieely  on  pivots  and  might  oscillate  to  a  harmful  extent  or  might 
be  loaded  on  one  side  and  remain  at  an  angle  duiing  the  trip.  The 
loading  is  accomplished  by  a  continuous  filler  which  guides  the  coal  into 
the  buckets,  filling  each  one  evenly  as  it  passes. 
The  power  for  driving  the  conveyor  is  located  at  the  top  line  and  is 
fuinished  by  a  ten  horse  power  electric 
motor.  The  operating  switches  are  placed 
below  on  the  boiler  room  floor  foi  conven- 
ience in  starling  and  stopping  the  machin- 
ery. At  this  station  when  receiving  coal 
at  its  full  capacity,  the  power  required  to 
operate  the  conveyor  is  4%  hp,  measured 
at  the  switch.  The  coal  is  drawn  from  the 
storage  bins  above  the  boilers  into  weigh- 
ing hoppers,  from  which  it  is  spouted  to  the 
floor  of  the  boiler  room  at  such  a  distance 
as  to  be  easily  shovelled  directly  into  the 
furnaces. 

Handling  ashes,  either  wet  or  dry,  has 
heretofore  been  considered  one  of  the  most 
clifBcult  objects  to  accomplish,  and  one  of 
ihe  most  destructive  to  machinery,  but  in 
this  station  it  is  accomplished  so  com- 
pletely by  the  use  of  a  special  filler  placed 
under  each  boilei  that  it  appears  to  be  as 
easy  to  handle  the  ashes  as  the  coal. 


Fuel 


Economizers      and      Electric 
Generating    Plants. 


FiG.l.- 


-Coai,-Handi,ing  Machinery  in  Boiler  Room. 
at  some  distance  from  the  coal  wharves  and  coal  is  delivered  by  wagons. 
It  was    necessary  to  take  the    coal  from   the  wagons,  cairy  it   to  the  fur- 
naces  and  also  to   remove  and   dispose  of   the  ashes.     The  arrangement 
of   the  machinery  installed  foi  this    purpose  is  shown    in  Figs.  1  and  2. 
The  coal  is  carried  from  the  hopper  underneath 
the  sidewalk  to  the  coal  tanks  above  the  boilers 
by  a    conveyor  which    upon    its    return,  passes 
underneath  the  ash  pit  of  the  furnace   and  car- 
ries the  ashes  to  a  bin  from  which  they  can   be 
drawn    at    will    foi    removal.      The    conveyor 
consists  of  a  series  of   gravity  buckets   pivoted 
in    a  double    chain,  and    the  whole  system    is 
canied  on    self-lubricating  wheels.     The  buck- 
ets are  so  pivoted  in  the  chain  that  the  force  of 
gravity  keeps  them  always  in  an  upright   posi- 
tion whether    full  or    empty  and   regardless    of 
the   track  over  which  they  are  drawn. 

The  material  is  canied  to  its  destination  by 
a  single  conveyor  in  a  horizontal,  vertical  or 
angular  direction,  all  of  which  were  utilized  in 
this  station.  The  change  in  the  direction  of  the 
conveyor  is  made  by  running  around  curves  in- 
stead of  over  sprocket  wheels,  and  the  whole 
machine  is  noiseless  in  its  operation.  The 
chain  is  driven  by  pawls  instead  of  by  sprocket 
wheels,  avoiding  the  destructive  wear  hereto- 
fore inherent  in  conveyors,  as  the  material  does 

not  come  m  contact  with  any  working  part  of  the  conveyor  to  cause 
wear.  The  conveyor  is  moved  slowly,  the  capacity  being  obtained  by 
the  size  of  the  buckets  and  not  by  the  speed  of  the  chain.  In  this 
station  the  necessity  for  a  special   method   of  filling  the    buckets  under 


Two  large  Green  economizers,  made  by 
the  Fuel  Economizer  Company,  Mattea- 
wan,  N.  Y. ,  are  used  with  the  Babcoct 
and  Wilcox  boilers  at  the  plant  of  the 
Union  Street  Railway  Company,  Provi- 
dence, recently  described  in  the  columns 
of  The  Electrical  World  by  Mr.  G.  T. 
Hanchett  as  one  of  the  best  designed  street 
railway  plants  in  the  United  States.  These 
economizers  contain  9.000  square  feet  of 
heating  surface  and  aie  placed  immediately 
behind  the  boilers.  The  furnace  gases  pass 
through  the  economizer  before  entering 
the  chimney,  aud  impart  to  the  feed-water 
— which  is  fed  from  the  hot  well  through 
the  economizer  into  the  boileis— a  tem- 
perature considerably  above  the  boiling 
point.  Independently  of  the  saving  in  coal 
effected  by  the  use  of  economizers  in 
electric  plants  they  have  a  great  advan- 
tage on  account  of  the  large  reserve 
of  hot  water  at  the  evaporative  point  they 
hold  in  readiness  to  be  delivered  to  the  boiler  on  any  sudden  de- 
mands for  power,  thus  enabling  the  fireman  to  keep  an  even  pressure  of 
steam,  notwithstanding  variable  loads.     The  water   takes  about  half   an 


hour  to  pass  thiough  the  economizer  and  consequently  the  sediment  and 
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Fig.    2.  — Sectional  View    Showing   Arrangement 
Machinery. 


OF    Hunt  Coal-Handling 


soluble  matter  contained  is  precipitated  in  the  apparatus  where  it  can  be 
easily  blown  off.  This  is  a  great  consideration  in  plants  where  the  water 
is  at  all  muddy  or  gritty,  as  the  surfaces  of  the  boilers  are  thereby  kept 
comparatively  clean. 
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An  Important  Addition  to  Cleveland's  Industries. 

A  little  ovei  a  year  ago  The  Elwell-Parker  Electric  Company  (of 
America)  was  organized  by  Cleveland  men,  and  purchased  all  the  Ameri- 
can patents,  rights,  franchises,  etc.,  from  the  English  Elwell-Parker 
Company,  called  the  Electric  Construction  Company  of  London  and 
Wolverhampton,  England.  It  is  now  in  a  position  to  place  upon  the 
market  all  the  various  types  of  these  celebrated  dynamos,  motors,  and 
apparatus  used  in  conjunction  therewith. 

These  well  known  machines  have  been  in  use  since  1881  in  all  parts 
of  Great  Britain,  on  the  Continent  of  Europe,  in  South  Africa,  India, 
Australia  and  other  countries,  where  large  and  important  installations  ate 
in  very  many  cases  composed  of  Elwell-Parker  machinery.  We  may 
specially  call  attention  to  the  Liverpool  Oveihead  Railway,  the  Man- 
chester Corporation,  the  London  Metropolitan  Electric  Supply  Company 
the  London  General  Post  Oflice,  the  Liverpool  Electric  Supply  Company, 
Oxford  Electric  Company,  Oxford,  Eng.,  etc.,  all  of  which  ate  large  and 
very  efficient  generating  and  distributing  plants.  The  Liverpool  Over- 
head Railway  Company's  electric  generating  and  traction  plant  has 
established  a  reputation  for  elSciency  and  all-around  reliability. 

This  company's  generators  are  now  doing  the  majority  of  the  electro- 
lytic work  in  Great  Britain,  and  its  system  of  long  distance  transmis- 
sion and  distril>ution  by  diiect  currents  is  in  successful  operation  in  a 
considerable  number  of  places. 

The  American  company  is  prepared  to  manufacture  generators  of 
1,000  hp  and  under;  molois.  transformers,  automatic  switches  and 
all  other  appliances  necessary  to  the  industrial  application  of  electric- 
ity, including  long  distance  transmission  and  distribution  by  both  alter- 
nating and  direct  currents.  It  also  has  facilities  for  the  manufacture  of 
the  large  generators  and  gearless  motors  for  heavy  electric  railway  woik, 
of  which  it  makes  a  specialtj".  The  highest  degree  of  perfection  in  elec- 
trical and  mechanical  design,  materials  and  woikmanship,  and  an  ex- 
tremely high  efficiency  aie  claimed  foi  all  its  machines. 

The  officers  are  at  present  as  follows:  V.  C.  Phillips,  president;  E.  B. 
Phillips,  vice-president;  Alex.  E.  Brown,  secretary  and  treasurer,  and 
E.  S.  W.  Moore,  superintendent.  Mi.  F.  C.  Phillips  has  had  a  very 
large  and  varied  experience  in  every  branch  of  electrical  engineering 
abroad  and  especially  in  England,  and  Mr.  Moore  has  had  a  similar  ex- 
perience but  confined  to  Great  Brilian.  Mi.  E.  B.  Phillips  has  had  four- 
teen years'  experience  in  electrical  work  in  this  countiy.  Mr.  A.  E. 
Brown  is  the  inventor  and  mauufactuier  of  the  Biown  hoisting  and  con- 
veying machines  that  have  done  much  to  revolutionize  the  handling  of 
large  quantities  of  ore.  coal,  pig  iron  and  other  like  raw  materials. 


Wrought  Iron  Field  Dynamo  and  Motor. 

We  illustrate  below  the  improved  Adams  dynamo  and  motor,  manu- 
factured by  the  E  G.  Bernard  Company,  Troy,  N.  Y. ,  which  possesses 
the  distinctive  feaiuie  of   a  wrought  iron  field  magnet  forged  in  a  single 


Improved  Adams  Dynamo. 

piece,  thus  eliminating  all  joints  in  the  magnetic  circuit  other  than  the 
air-gap  between  field  and  aimature.  This  construction  secures  a  very 
strong  magnetic  field  with  a  small  number  of  ampere-turns,  and  leduces 
the  windings  and  machine  work  to  a  minimum,  enabling  the  manufact- 
urers to  produce  a  high-grade  machine  at  comparatively  low  cost. 

The  armature  is  a  Gramme  ring  of  large  diameter,  usually  wound  with 
a  single   layer  of   wire.     The  cooling   surface    is,  therefore,  abundantly 


large,  conducing  to  low  beat  losses  and  smooth  running,  and  the  re- 
sistance of  the  armatuie  winding  is  very  low,  thus  enhancing  the 
efficiency  of  the  machine.     Mica  iuimlation  is  used  exclusively. 

The  commutator  is  of  the  usual  high-grade  construction,  tcmpeitd- 
copper  Hiid  mica  being  used.  The  journals,  brush-holders  and  other  de- 
tails confoim  to  the  latest  and  best  engineering  practice.  Nothing 
particularly  novel  is  attempted  in  the  type  of  the  machines,  the  aim 
being  rather  in  the  diiection  of  high-class  designing  and  workmanship. 
The  dynamos  aie  compound-wound  to  regulate  for  all  loads  from  zero 
to  maximum;  the  motors  are  plain  shunt  wound. 

New  Cut-Out  and  Lamp  Socket. 


We  illustrate  a  new  cut-out  and  socket  recently  placed  on  the  market 
by  the  General  Electric  Company,  which  embody  several  interesting 
improvements.  The  former,  a  double  pole  single  or  double  cross-over 
branch  plug  cut-out,  is  so  constructed  as  to  facilitate  its  attachment  to 
wires  already  placed,  holding  them  well  apart  where  they  cross.  It  is  a 
very  compact  device,  of  the  well-known  plug  fuse  type,  the  fuse  being 
hell},  in  a  brass-covered  sciew  plug,  inserted  in  the  female  screw  shell 
secured  to  the  porcelain.  Replacement  of  the  fuse  entails  no  further 
labor   than  is  involved    in  the  unscrewing  of  the  fuseless  plug  and   the 


New  Plug  Cut-Out. 

insertion  of  a  perfect  one,  which  feature  lenders  the  cut-out  of  especial 
value  in  residences  and  places  where  fuses  have  to  be  cared  for  by  un- 
skilled persons. 

The  lamp  socket  is  the  outcome  of  a  well-founded  knowledge  of  the 
conditions  which  should  be  fulfilled  by  a  first-class  socket,  and  while 
containing  the  bestfeatuies  of  the  older  sockets,  embodies  also  improve- 
ments which  ensure  the  best  results  in  practice.  It  is  smaller  than  the 
well  known  Edison  socket,  and  in  construction  is  extremely  simple. 
The  entire  base  is  formed  of  one  porcelain  piece  of  conical  shape,  and 
so  ridged    perpendicularly  that    there  is    practically  no   possibility  of   a 


New  Key  Lamp  Sockets. 


short  circuit  between  the  working  parts.  The  key  may  be  turned  in 
either  diiection.  The  central  connection  for  the  lamp  base  is  a  well- 
tempered  contact  spring  against  which  the  lamp  is  screwed  and  a  good 
contact  made,  while  the  spiing  serves  to  prevent  the  lamp  from  woiking 
loose.  The  wiies  are  connected  as  diiectly  as  possible,  needless  joints 
being  avoided.  The  insulating  collar  between  the  screw  shell  and  out- 
side shell  is  fiimly  locIi.ed  in  place  and  extends  one-sixteenth  of  an 
inch  beyond  the  shell. 

Every  precaution  has  been  taken  to  produce  an  appliance  the  useful- 
ness of  which  cannot  be  impaired  by  the  ordinary  carelessness  of  wire- 
men  or  fixture  fitters.  The  porcelain  used  in  these  appliances  is  manu- 
factured by  the  General  Electric  Company  in  its  own  porcelain  works  at 
Schenectady,  which  were  especially  constructed  for  the  production  of 
porcelain  possessing  the  high  insulating  qualities  for  which  the  string- 
ent conditions  of  the  government  specifications  and  insurance  rules  call. 

The  Power  Plant  of  the   Baltimore  &  Ohio   Belt   Line  Tunnel. 


The  Baltimore  &  Ohio  Railroad  tunnel  plant  in  Baltimore  is  ap- 
proaching completion,  and  will  go  far  toward  deciding  definitely  the 
question  as  to  whethei  electric  traction  is  adaptable  to  steam  railways  as 
a  substitute  for  steam  locomotives. 

The  Belt  Line  Road,  as  it  is  termed,  is  but  a  short  cut  connecting  the 
maii:  tracks  of  the  Baltimore  &  Ohio  Railroad  at  two  points,  and  its 
object  is  to  avoid  a  long  detour  about  the  city.  This  is  calculated  to 
save  from  twenty  minutes  to  half  an  hour  in  the  running  time  between 
New  York  and  Washington,  and  it  will  besides  enable  the  Baltimore 
&  Ohio  Railroad  Company  to  place  one  station  near  the  present  Union 
Station  of  the  Pennsylvania  Railroad  and  a  second  one  in  the~very  heart 
of  the  business  centre  of  the  city.  The  Belt  Line  Road  is  about  seven 
miles  long.    It  begins  near  Bayview,  to  the  east  of  the  city,  runs  several 
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miles  , through  deep  cuts  along  the  northern  edge  of  the  city  until;  it 
swerves  around  to  the  Jones  Falls  embankment,  west  of  Oak  street;  it 
crosses  the  valley  of  this  stream,  the  tracks  of  the  Pennsylvania  Railroad 
and  the  Baltimoie  &  Lehigh  Railroad  on  a  large  bridge,  and  a  short 
distance  beyond  this  It  enters  the  tunnel  which  follows  Howard  street 
through  the  city  to  the  present  Camden  station.  This  tunnel  is  7,430 
feet  long,  and  cost  the  Baltimore  &  Ohio  Railroad  Company  between 
$7,000,000  and  $8,000,000. 

The  motive  power  is  furnished  from  one  station  located  near  the  end 
of  the  tunnel.  This  power  house  was  equipped  throughout  by  the  Gen- 
eral Electric  Company,  which  is  making  the  test  of  electric  traction  at 
its  own  expense,  and  if  the  result  is  in  every  way  satisfactory  the  Balti- 
moie &  Ohio  Railroad  Company  will  purchase  the  plant  complete. 

In  addition  to  the  traction  plant  an  electric  lighting  plant  is  installed 
to  supplyabout  2,000  incandescent  lamps,  which  are  placed  throughout 
the  tunnel.  As  there  will  be  no  smoke  in  the  tuuuel  it  is  intended  to 
paint  its  interior  white,  so  that  when  illuminated  by  incandescent  lights 
it  will  not  be  necessary  to  light  the  lamps  in  the  cars  of  passing  trains. 
The  geueratois  will  be  driven  by  Aiminglon  and  Sims  engines,  and  the 
steam  will  be  furnished  from  improved  Root  water  tube  boilers. 
The  boiler  room  of  this  plant  is  most  interesting  and  includes  the  most 
modern  appliances.  Twelve  Root  boilers  are  arranged  iu  six  batter- 
ies, three  batteries  on  each  side  of  the  room.  Each  of  two  flues 
which  lun  along  the  opposite  walls  back  of  the  boilers  cariies  the 
heated  gases  to  economizers  which  utilize  part  of  their  heat  to  raise  the 
temperature  of  the  feed  watei.  The  gases  then  pass  into  a  Slurtevant 
pressure  fan  which  expels  them  through  a  short  stack  into  the  air. 
This  fan  establishes  an  induced  draft,  causing  the  air  to  pass  rapidly 
through  the  grate  bars  and  coal,  thus  promoting  combustion  more  oi 
less  rapid  according  to  the  speed  of  the  fan,  which  is  regulated  accord- 
ing to  the  demand  for  steam. 

A  coal  and  ash  handling  device,  made  by  the  C.  W.  Iluiit  Company, 
New  York,  carries  the  coal  direct  to  each  of  the  boilers  and  also  carries 
the  ashes  away  from  the  ash  pits. 

As  the  General  Electric  Company  is  relying  entiiely  upon  the  success 
of  this  plant  foi  the  sale  of  it  to  the  Baltimore  &  Ohio  Railroad  Com- 
pany, the  greatest  care  was  necessary  in  the  selectiou  of  all  the  ap- 
pliances, and  to  illustrate  this  point  the  order  was  not  placed  for  the 
boilers  until  after  the  Geneial  Electric  Company  had  thoroughly  tested 
them  in  two  of  its  Lynn  plants. 


A  Representative  Industrial  Plant. 


The  Walker  Manufacturing  Company  began  operations  in  the  6eld  of 
electrical  manufacture  in  Hebruary  last,  aud  the  first  electrical  apparatus 
produced — the  now  well-known  railway  motor — was  put  in  service  the 
following  May.  Although  new  in  the  elcctiical  field,  this  company 
has  enjoyed  for  seveial  years  a  most  enviable  reputation  in  the  construc- 
tion of  cable  railway  equipments,  power  transmission  plants  and  all 
kinds  of  heavy  machinery.  Notwithstanding  the  fact  that  the  character 
and  quality  of  its  electrical  apparatus  was  entirely  unknown,  and  in 
spite  of  the  severe  commercial  stringency  of  the  past  year,  the  company 
has  done  a  business  beyond  its  expectations.  It  has  achieved  a  very 
encouraging  and  almost  unlooked-for  success  with  its  street  railway 
equipments,  and  has  also  been  furnishing  appaiatus  for  traveling  cranes, 
swinging  bridges  and  power  transmission  plants.  Contracts  are  on  hand 
for  a  numoer  of  large  direct-coupled  railway  geneiators — three  SOOkw 
and  two  750-kw,  besides  a  number  of  smaller  ones.  It  is  also  furnishing 
dynamos  for  incandescent  lighting,  which  are  particularly  well  adapted 
for  direct-coupling  for  isolated  work  in  large  office  buildings  and  facto- 
lies,  and  an  arc-light  dynamo  of  125  2,000.cp  lamps  capacity  is  being 
perfected,  and  will  be  placed  upon  the  market  very  shortly.  The  older 
arc-light  plants  throughout  the  country  are  beginning  to  require  reuenal 
of  machinery,  and  the  universal  demand  is  foi  more  efficient  and  larger 
units  than  formerly  used,  and  the  arc  dynamo  of  the  Walker  Manufact- 
uring Company  is  intended  to  meet  these  requirements.  Its  design  is 
based  on  a  long  experience  in  arc  light  work.  It  will  run  at  a  speed 
such  as  to  make  it  available  foi  either  direct-coupling  or  belt  driving, 
and  will  regulate  perfectly  up  to  its  full  capacity  of  lamps  without  re- 
quiring an  external  regulator.  It  will  supply  its  full  complement  of 
125  2,000  cp  lamps  with  a  consumption  of  but  90  hp.  The  company  is 
also  contemplating  taking  up  in  the  near  futuie  the  manufacture  of  an 
improved  form  of  arc  lamp. 

The  works  of  the  Company  are  situated  on  the  lake  at  the  foot  of 
Waverley  avenue,  in  Cleveland,  O.,  about  twenty  minutes'  ride  fiom 
convention  headquarteis.  The  plant  is  modern  in  all  its  appointments, 
and  is  one  of  the  largest  and  most  complete  in  the  country.  The 
machine  shop  consists  of  three  bays,  each  57  feet  wide  by  430  feet  long, 
and  contains  a  30-ton  traveling  crane  which  moves  its  entire  length. 
Iron  galleries  at  either  end  are  fitted  up  for  some  of  the  lighter  work. 
The  testing  depaitmeat  occupies  one   end  of    one  of   the   machine  shop 


Walker  Direct-Connected  Generator. 
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bays  and  is  fitted  up  nilb  all  nccei'sary  appliances  for  testing  tbe  appa- 
ratus turned  out.  The  tracks  of  the  I..  S.  &  M.  S.  Railway  enter  the  test, 
ingf  room  below  tbe  Door  level,  so  Ihat  machinery  can  be  loaded  by  tbe 
large  cranes  directly  from  the  testing  room  on  to  the  cars. 

Tbe  company's  two  large  foundries  are  perfect  in  their  equipment, 
containing  several  large  cupolas,  spacious  core  ovens,  and  a  number  of 
traveling  cranes  of  from    five  to  thirty  tons  capacity.     Fifty  tons  of  iron 


Walker  Belt-Driven  Generator. 


can  be  poured  at  one  beat  into  a  single  mould.  Tbe  company  is,  there- 
fore, fully  equipped  to  make  castings  of  any  size  or  grade.  The  pattern 
shops  occupy  a  large  two-story  building,  well  supplied  with  modern 
wood-working  machinery.  The  works  have  a  present  capacity  for  the 
profitable  employment  of  fiom  3,000  to  4,000  men  with  plenty  of  room 
for  increase  when  necessary. 


A  Typical  Supply  House. 

Whenever  one  is  called  upon  to  speak  of  Chicago  or  any  of  its  remark- 
able establishments,  the  first  thing  he  has  to  guard  against  is  the  use  of 
superlatives,  for  the  reason  that  the  inhabitants  in  othei  sections  of  tbe 
planet  are  likely  to  ascribe  to  what  is  simple  fact  the  rather  always  to 
be  avoided  quality  of  "brag."  In  and  about  the  city  itself,  however,  the 
visitor  finds  nothing  that  does  not  partake  either  of  tht-  colossal,  or  of 
the  marvelous,  when  compared  to  the  usual  degrees  through  which 
things  material  develop  into  perfection. 

In  the  ordinary  sense   there  is  nothing  specially  interesting  in  a  "sup- 


ply house,"  so-called:  but  in  the  unique  establishment  of  tbe  Electric 
.Appliance  Company,  of  Chicago,  there  are  many  elements  of  genuine 
interest. 

But  a  few  years  ago  this  name  had  never  been  heard  of.  To-day  it  is 
one  of  the  best  known  in  tbe  country  wberevei  electric  lighting  and 
railway  systems  have  been  installed. 

Tbe  exterior  bears  tbe  ear-roaiks  of  tbe  originality  that  has  been  a 
notable  feature  of  the  company's  existence.  It  is  a  tbree-stoiy  building, 
nearly  200  feet  deep. 

Just  inside  the  spacious  door  is  arranged  an  exhibit  board  holding  sam- 
ples of  anything  you  want,  and  so  displayed  as  lo  instantly  impress  one 
with  the  superiority  of  the  Appliance  Company's  line  of  specialties. 

Tbe  main  store,  shown  in  the  illustration,  is  admirably  arranged  for 
handling  the  immense  trade  daily  transacted  there.  Tbe  well-filled 
shelves  hjld  everything  known  lo  modern  electrical  science — testing 
instruments,  knife  switches,  snap  switches,  arc  and  incandescent  lamps, 
cut-outs,  cleats,  sockets,  annunciators  and  bouse  goods  of  all  kinds  and 
in  all  quantities. 

Ileie  and  there  a  reel  of  O.  K.  weatherproof  wire,  for  which  tbe  com- 
pany is  Western  agent,  and  everywhere  coils  and  reels  of 
well-known  "Paianile,"  with  which  bland  of  insulated  wire 
the  name  of  the  Electric  Appliance  Company  is  so  intimately 
associated. 

Back  of  this  main  room  tbe  always-busy  officers  are  located. 
This  part  of  the  store  is  a  hive  of  industry  at  all  times. 

The  shipping  room — the  nerve  centre  of  a  mercantile  house 
—is  auotber  scene  of  unceasing  activity.  Through  this  de- 
partment scores  of  orders,  large  and  small,  are  daily  filled. 

The  basement  forms  a  gieat  store  bouse  for  the  company's 
goods.  Here  is  kept  at  all  times  ample  stock  to  fill  every 
order. 

The  success  of   the  Electric    Appliance  Company  has    been 

gradual,  and  for  that  reason  all    tbe    more  certain.     Each  new 

customer    has  been  bandied  as  though  he    were    the  only  one; 

thus  the  company  has  gained  strength  through  the  very  people 

with  whom    it    has  dealt — a  high    compliment  to  its  integrity. 

The  officers  of   the  company  displayed  good  judgment  at  the 

start  by  selecting  only  those  specialties  that  would   stand  haid 

pushing.      A  good  thing  cannot  be  too  well  advertised ;  a  poor 

thing  meets  death  in  the    light    of    publicity  and  competition. 

Tbe    Electric    Appliance  Company  early  appreciated  this  fact, 

hence  their  selection    of   such  leaders   as   the    Packard    trans- 

foimer,  the  Packard      incandescent  lamps,  "O.    K."  weathei- 

proof  wire,  "Paranite"  insulated  wire    cord    cables,  the  Allen  soldering 

stick,  and  other  specialties  which  their  hustling  qualities  have   brought 

into  prominence.  > 

For  each  of  these  the  company  has  repeatedly  claimed  great  economic 

features,  and  practical  experience  has  justified  the  claims. 

During  the  World's  Fair  and  the  period  of  depression  that  linked  itself 
with  '93-4,  the  company  was  one  of  the  few  that  pushed  aggressively 
forward.  It  lost  no  opportunity  to  supply  the  trade  with  just  what  it 
wanted,  and  at  prices  that  pleased.  Now  its  volume  of  business  is 
enormous  and  daily  glowing,  so  that  it  will  .soon  have  to  seek  more 
commodious  quarters. 

It  is  always  a  pleasure  to  record  every  honest  success.  It  is  a  double 
pleasure  to  present  at  this  time  the  reason  for  the  claims  of  the  Electric 
Appliance  Company  on  tbe  patronage  of  every  one  from  whatever  sec- 
tion of  the  country — namely,  that  it  has  won  its  success  on  tbe  merit 
of  its  goods,  the  absolute  integiity  of  its  dealings  and  the  popularity 
of  its  officers  and  salesmen. 


Packing  Room.  The  Electric  Appliance  Company. 


Main  Stork  Room. 
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financial  3nteIItgence, 

The  Electrical  Stock  Market. 

New  York,  Feb,  IS.  1895. 
ELECTRICAL  STOCKS  do  not  improve  iiiucli.  The  speculative  coniniuiiily 
conlinues  to  take  an  unfavoiable  view  of  the  general  situation,  and  a  lower 
range  of  prices  is  freely  predicted.  There  is  a  good  deal  of  general  selling,  but 
it  is  in  about  the  proportion  of  two-tbirds  short,  and  only  one-lhird  long.  None- 
theless, even  this  is  discouraging,  and  tends  to  increase  the  dread  of  further 
depression  in  prices. 

GENERAL  ELECTRIC,  however,  does  not  look  high  enough  to  warrant  fears 
of  a  serious  decline  in  its  quotation.  With  no  floating  debt  to  look  after  and 
impede  its  progress,  the  company  is  easily  holding  its  own,  and  the  manage- 
ment scouts  the  idea  that  it  is  in  danger  of  such  a  collapse  as  has  occurred  in 
several  other  industrials.  There  is,  according  to  officials,  nothing  in  connection 
with  its  affairs  to  bring  about  any  such  disaster.  It  is  being  managed  with  the 
utmost  care,  and  on  the  same  basis  as  a  purely  private  enterprise.  Naturally, 
it  is  abso  utely  impossible  to  tell  to  what  low  level  its  market  quotation  may 
descend,  but  it  is  not  hard  prophesying  to  declare  that  those  who  hold  General 
Electric  stock  the  longest  will  not  regret  their  steadfastness.  True,  the  company 
is  now  passing  through  a  period  when  earnings  ate  smaller  than  its  manage- 
ment should  like  to  see.  but  goods  are  being  sold  at  a  profit,  and  a  small  amount 
of  money  is  being  made  every  month.  One  recent  good  deal  was  the  closing  of 
a  contract  with  the  New  York,  New  Haven  &  Hartford  Railroad  Company  for 
the  electrical  equipment  of  its  Nantasket  branch;  this  involves  $70,000.  and 
the  General  Electric  Company  met  with  practically  no  opposition.  This  is  a  very 
important  transaction,  in  that  the  New  York.  New  Haven  &  Hartford  Rail- 
road Company  as  already  stated  in  these  columns  contemplates  introducing 
trolley  equipment  on  many  of  its  shorter  branch  lines  and  much  of  its  suburban 
trackage,  and  the  success  of  the  first  line,  as  equipped  by  the  General  Electric 
Company,  means  the  placing  of  further  profitable  orders  with  it. 

WESTINGHOUSE  ELECTRIC  issues  maintain  their  own  with  ease.  The  com- 
pany this  week  came  into  complete  possession  of  what  is  probably  the  most 
complete  and  extensive  manufactory  in  the  world,  the  last  of  the  group  of  seven 
buildings  having  been  turned  over  by  the  contractors.  There  are  now  600  men 
at  work  in  the  new  factorj*,  and  in  the  erection  of  the  new  machinery  and  tools, 
and  the  care  of  the  materials  arriving  from  the  Pittsburgh  and  New  Jersey 
works.  The  extent  of  the  plant  can  be  judged  by  the  size  of  the  main  building, 
which  is  7£4  feet  long,  and  231  wide,  and  can  easily  hold  two  trains  of  cars. 
When  in  full  operation  the  various  buildings  in  the  establishment  will  require 
the  presence  of  3,000  to  4,000  operatives.  The  machine  tools  are  among  the 
finest  ever  made  in  this  country.  All  shafting  and  machinery  are  driven  by 
Telsa  alternating  current  multiphase  motors,  and  the  whole  plant  in  full  opera- 
tion furnish  one  of  the  best  illustrations  of  electric  power  distribution  to  be 
found  in  the  country.  The  possibilities  of  the  new  plant  for  economical  and 
profitable  manufacture  are  practically  unlimited,  and  great  things  in  the  way 
of  money  making  are  expected  in  the  near  future.  It  is  not  strange,  then,  in 
view  of  these  bright  prospects  that  the  preferred  and  common  stock  should  not 
be  more  affected  by  adverse  business  conditions,  and  it  is  reasonable  to  expect 
that  better  prices  will  soon  obtain  when  the  company's  strength  of  position  is 
more  fully  appreciated, 

ELECTRICAL    STOCKS. 

Par.  Bid.     Asked 

Chicago  Edison  Company 100  128  130 

Edison  Electric  HI.,  New  York 100  %H         9^}^ 

Brooklyn 100  108  110^ 

••  '•         '•        Boston 100  125  127 

Philadelphia .' 100  120  125 

Edison  Ore  Milling lOO  13  IS 

Electric  Storage  Co.,  Philadelphia 100  32  34 

General  Electric 100  ISH         29 

General  Electric,  pref 100  61  66 

Westinghouse  Consolidated,  com SO  30.'^  32^2 

pref 50  48Ji         49 

BONDS. 

Edison  Electric  HI.,  New  York 1  000  108  109 

Edison  Electric  Light  of  Europe 190  75  85 

General    Electric  Co.    deb.  Ss 1.000  88H         89 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone • 100  191H        192^ 

American  District  Telegraph 100  45  49 

American  Telegraphs  Cable 100  92  93 

Central  &  South    American    Telegraph lOO  117  120 

Commercial  Cables 100  135  140 

Erie  Telephone 100  46  46J^ 

Gold  St  Stock    Telegraph 100  104  110 

Mexican  Telegraph 100  190  195 

Mexican  Telephone 100  75  80 

New   England  Telephone 100  67  69 

New  York  &  New  Jersey  Telephone 100  97)4         99 

Postal  Telegraph-Cable 100  55  58 

Western  Union   Telegraph 100  87^  88 


WESTERN  UNION  TELKGRAI'II  hSs  been  rather  freely  sold  of  recent  days, 
the  "street"  theory  being  that  it  was  too  high  around  87  for  a  stock  on  which 
dividends  will  come  down  sooner  or  later.  That  time,  however,  with  the  big 
surplus  and  the  company's  prestige,  is  likely  to  be  a  good  long  time  a-comlng. 
and  it  would  seem  that  the  bears,  with  the  scorchings  they  have  received  in 
prior  attempts  to  down  the  stock,  should  by  this  time  know  the  danger  of  assail- 
ing a  stock  which,  by  reason  of  the  small  floating  supply,  can  be  so  easily  cor- 
nered. Western  Union  has  not  as  yet  suffered  much  from  the  bear  campaign. 
Several  old  buying  orders  have  appeared  to  discomfit  the  down  grade  operators, 
and  they  have  not  as  yet  succeeded  in  demoralizing  quotations. 

ELECTRIC  STORAGE  slock,  that  of  the  Consolidated  Company,  is  easily 
commanding  its  old  figures,  the  reports  concerning  the  company  being  of  a 
consistently^flattering  character.  The  latest  is  to  the  effect  that  President  Gibbs 
is  conducting  an  important  deal  that  will  prove  of  the  same  favorable  character 
as  the  recent  amalgamation.  In  this  event  Electric  Storage  can  be  depended 
upon  to  greatlj'  appreciate  in  value. 

EDISON  ELECTRIC  ILLU.MIN.\TING.  of  New  York,  is  now  selling  ex-divi- 
dend. January  earnings,  just  repotted,  show  that  the  same  good  progress  as 
previously  reported  is  being  continued.  Gross  earnihgs  were  5166,953,  an  in- 
crease of  $31,708;  operating  expenses.  $73,349,  an  Increase  of  $14,909;  net  earn- 
ings, $93,703.  an  increase  of  $16,859, 

POSTAL  TELEGRAPH  remains  unchanged  In  quotation,  but  the  company  is 
making  a  good  record  fot  efficiency  of  service.  During  the  recent  heavy  storms 
its  service  by  dint  of  bard  effort  was  harldy  interfered  with.  The  company 
is  projecting  various  extensions.  An  important  line  soon  to  be  constructed 
will  extend  form  Massillon,  O  ,  to  Chicago,  a  distance  of  400  miles.  A  number 
of  cities,  of  10.000  and  12,000  population,  not  now  in  the  Postal  Company's  lines, 
will  then  be  connected  with  it, 

BELL  TELEPHONE  remains  about  the  same  as  last  week.  The  3,308  shares 
not  taken  by  the  stockholders  under  the  recent  offer  of  treasury  stock,  was 
sold  at  auction  this  week.  The  first  bid  was  185.  and  the  first  sale  was  76) 
shares  at  191,  The  next  sale  was  at  190.  the  third  sale  at  1901^.  and  the  remaining 
1.748  shares  were  disposed  of  at  189)^4  for  the  account  of  a  pool  of  Investment 
orders  from  half  a  dozen  houses.  The  ditectors  of  the  company  state  that  the 
tesuU  of  the  auction  sale  was  very  satisfactory,  all  things  considered,  but  tbey 
have  not  as  yet  acted  on  the  question  of  selling  ihore  stock  in  similar  lashion. 
The  annual  meeting  of  the  company  will  be  held  on  March  26  next,  and  some 
action  will  then  be  taken  looking  to  the  determination  of  the  company's  future 
financial  policy. 

ELECTRIC  TRACTION  stock,  oatside  of  New  York  stocks,  are  quite  active. 
Philadelphia  advices  have  it  that  the  continued  strength  of  the  traction  stock  is 
the  only  feature  of  the  local  market,  the  railroad  shares  and  the  unlisted 
specialties  being  absolutely  neglected  in  their  favor.  The  prediction  is  circu- 
lated there  that  Baltimore  traction  will  begin  by  the  payment  of  dividends  by 
January.  1896.  There  is  renewed  talk  in  Boston  of  lively  times  in  West  End  on 
developments  in  connection  with  control, 

ELECTRIC  TRACTION  STOCKS, 

Bid.      Asked. 

Union  Ry.  Co,  (Huckleberry) US  125 

Brooklyn  Traction,  com 10  12 

pref 54  58 

Long  Island  Traction S}i  9 

Rochester  SL  Ry '   ■ 36  38 

Columbus  St,  Ry 48  SO 

Louisville  St.  Ry.  com 37  39 

pref 87  88 

Cleveland  Electric  Ry 59  60 

Cleveland  City  Ry 68  70 

North   Shore  Traction 23  25 

New  Orleans  Traction IS  16 

New  Orleans  Traction  pref 55  58 

Worcester  Traction  com II  13 

pref 78Ji  80 

Metropolitan  Traction,  Philadelphia 98]^  98H 

PhUadelphia  Traction SS'I  88H 

People's  Traction 47H  ''8 

Blnghamton  R.  R.  common 100  — 

BONDS. 

Bid.  Asked 

•Union  Rv,  1st,  mtge  6s 105  108 

•Westchester  Electric  Isi.  mtge,  Ss 98  101 

Rochester  St.  Ry.  1st,  Ss 95  97 

•Columbus  St,  Ry,  IstSs 95  97 

Columbus   Crosstown  1st.  5s 95  97 

•Blnghamton  Railroad  Co.  Ss 99  100 

"  Wi  th  accrued  interest. 

Special  Corresponbence* 

New  York  Notes. 

Office  of  the  Electrical  World. 
253  Broadway,  New  York.  Feb.  18,  1895. 
H.  B.  COHO  AND  COMPANY,  of  203  Broadway,  New  York,  have   sold    to  the 
Conduit  Wiring  Company  Iwo  50-kw  direct-connected  Mather  generators  for  the 
Lauderdale  Building.  Providence,  R.  I.     Messrs.  Pattison  Brothers   are    the   en- 
gineers on  this  work. 


February  23,  1895. 


THE    ELECTRICAL    WORLD. 


253 


JARVIS  B.  EDSON.  87  Liberty  street,  New  York,  bas  received  a  copy  of  a  re- 
port made  by  a  board  of  Italian  uaval  officers,  in  which  the  Raaon  pressure 
recording  and  alaiui  gauge  is  strongly  endorsed.  As  a  result  an  initial  order 
for  gauges  from  the  Italian  Government  has  been  received. 

A  BILL  bas  been  introduced  in  the  New  York  lecislnlure  by  Assemblyman 
Fitzgerald  requiring  th.;  appointment  of  an  electric  meter  inspector  forNew 
York  State,  at  an  annual  salary  of  $2,500.  to  be  paid  by  the  electric  light  com- 
panies. The  bill  also  provides  for  deputy  inspectors  at  works  where  meters  are 
made,  and  prohibits  electric  light  companies  from  charging  rent  for  meters. 

THK  INTERIOR  TKLEPHONK  COMPANY,  of  New  York,  (which  handles 
the  Colvin  system)  on  Feb.  12  brought>uit  in  the  United  Slates  Circuit  Court 
for  the  Southern  District  of  New  York,  against  the  Tucker  Electrical  Manu- 
facturing Company  and  against  James  R.  Strong,  president,  and  Thomas 
McCoubray.  as  individual  co-defendants,  for  the  infringement  of  patents  Nos. 
S13.30S  and  S24,£24.  granted  to  Frank  R.  Colvin.  rtnd  owned  by  the  Interior  Tele- 
phone Company. 

THK  J.  C.  AYER  ESTATE  will  erect  a  9-slory,  fire-proof  building  on  the 
corner  of  Broadway  and  Praokliu  street.  Frederick  A.  Southack  &  Co.  are 
agents  for  the  property.  The  13-story  buiding  going  up  on  the  corner  of  broad- 
way  and  Broome  street,  the  <»-story  Baudoine  huildiug.  corner  of  Grand;  the 
12-story  building  1o  be  put  up  by  Havemeyer  at  Broadway  and  Prince,  and  the 
9-slory  building  to  be  erected  at  Bioadway  and  Howard  street  by  Boehm  and 
Coon,  or.e  all  to  be  equipped  with  electric  lighting  plants. 

THE  BROOKLYN  STRIKE  continues  to  afford  spasmodic  bils  of  divertise- 
ment  of  a  slightly  sensational  character.  It  is  reported  now  that  the  Grand 
Juiy  has  indicled  President  Norton  and  Superintendent  Quiuu,  of  the  Atlantic 
Avenue  Railway  Company,  on  charge  of  violating  the  ten-hour  law.  Several  of 
the  strikers  swoie  to  having  been  made  to  work  for  the  company  eleven  and 
eleven  and  a  half  hours  within  a  period  of  twelve  consecutive  hours.  Mr.  Quinn 
expresses  himself  as  entirely  able  to  successfully  refute  the  charge. 

MR.  EDWARD  BERGTHEIL.  of  the  film  of  Betgiheil  &  Young,  electrical 
engineeis  and  contractors,  of  London,  England,  is  now  visiting  the  States  with 
a  view  to  anang  ing  increased  facilities  for  their  English  and  European  cut- 
tomets  in  connection  with  some  American  specialties  which  they  introduced  to 
those  markets,  and  encouraged  by  their  previous  success,  is  prepared  to  nego- 
tiate for  other  first-class  agencies.  He  can  be  communicated  with  at  3S  Pine 
street,  this  cily,  or  seen  there  on  his  return  Irom  the  Cleveland  Convention, 
which  he  is  attending. 

(general  Hetps. 

New  Incorporations. 


THE  GARRETT  ELECTRIC  LIGHT  COMPANY.  Indianapolis,  Ind,,  capita! 
stock  $20,000,  has  been  incorporated. 

THE  KRAMER  ELECTRIC  MANUFACTURING  COMPANY,  Chicago,  111., 
capital  stock  $100,000.  has  been  incorporated  by  Edward  Kirch,  Fiank  A. 
Kramer  and  Max  C.  Krueger. 

THE  BLOOMINGTON  GAS,  ELECTRIC  AND  STEAM  HEATING  COM- 
PANY, Bloomington,  111.,  capital  stock,  $50,(100,  has  been  incorporated  by  Sam, 
P.  White.  R.  T.  McDonald,  Jacob  P.  Smith,  John  J.  Patterson,  George  Mcin- 
tosh, John  Eddy  and  A.  E.  Demanges. 

THE  ELECTRIC  CONSTRUCTION  COMPANY.  Wilmington,  Del.,  has  been 
formed  to  carry  on  a  general  construction  and  electrical  engineering  business, 
make  and  sell  dynamos,  motors,  electrical  instruments,  lamps  and  general  elec- 
trical supplies.     I.  Wesley  Morris,  and  Herman  Devenney  are  the  organizers, 

THE  MARION  WATER  COMPANY,  Jersey  City,  N.  J.,  capital  stock  $250,000, 
has  been  foimed  to  construct,  maintain  and  operate  electric  light  works,  gas 
works  and  water  works,  in  Marion.  O.,  ard  elsewhere,  etc.  Alfred  C.  Brown, 
Lewis  Halleck,  Jr.,  Robert  B.  Dillingham  and  Herbert  P.  Hatch,  East  Orange, 
and  Chas.  N.  Brown,  Jersey  City,  N.  J.,  are  the  promoters. 


Telegraph  and  Telephone. 


CORDELE,  GA.— D.  H.  Ledbetter  will  establish  a  telephone  system. 

MARTINSVILLE,  IND.— A  telephone  exchange  will  soon  be  established. 

PARIS.  TEX.— The  Anthony  Telephone  Company  will  construct  a  system. 

ARGENTILE,  KANS.— A  petition  has  been  presented  by  G.  W.  Simons.  Win. 
McGeorge,  T.  M.  White  and  others,  leading  business  men,  asking  for  a  franchise 
to  establish  a  telephone  exchange.  It  is  proposed  later  on  to  connect  the  local 
exchange  with  the  two  Kansas  Citys. 

SNOW  HILL,  MD.— The  Snow  Hill  Telephone  Company  bas  been  organized 
by  G.  S,  Bridges,  who  will  construct  a  system.  He  wants  from  100  to  ISO  tele- 
phones, 50  miles  of  copper  or  iron  w're,  1.500  bracket?,  1,500  insulators,  seven 
miles  (two  conductors)  silbmarine  cable,  1,500  poles  (cypress  or  chestnut)  20  to  25 
feet  long. 


Electric  Light  and  Power. 

SHELBYVILLE,  ILL.— The  Council  is  taking  steps  in  the  direction  of  purchas- 
ing an  electric  light  plant. 

ALBANY.  N.  Y.— Address  the  City  Clerk  concerning  a  municipal  electric 
lighting  plant  to  be  established. 

HUMBOLDT.  TENN. -A  bill  is  before  the  Slate  legislature  authorizing  the 
issue  of  $15,000  water  and  light  bonds. 

PROCTOR,  VT.— Bids  will  be  asked  soon  for  an  extensive  electric  plani  to  be 
used  for  lighting  and  quarrying  purposes. 


KENTON,  O— Municipal  lighting  is  being  strongly  agiuted  here,  and  II  is 
very  probable  that  the  cily  will  put  in  a  plant. 

GBRMANTOWN.  PA.— The  George  Nugent  Home  for  Aged  Baptist  Ministers, 
on  West  Johnson  street,  will  be  lighted  by  electricity. 

GUTHKIK,  OKLA.— SI.  I,oui8  capltnllits  have  purchaacd  the  Gulbrie  electric 
light  plant.     They  will  add  more  incandescent  lights. 

MOORESTOWN,  N.  J.— Elwood  HoUinshead.  Jr.,  Is  building  a  fine  retldence 
on  Chestnut  street.     It  will  be  fully  equipped  with  electric  lights, 

BROOKLYN,  N.  Y.— The  Kings  County  Wheelmen  will  erect  ■  new  club  house 
on  Bedford  avenue  which  will  be  lighted  by  electricity.     Cost  135,000. 

SILVER  LAKE  ASSEMBLY,  N.  Y.— The  Silver  Lake  Railwav  Company  will 
build  a  piei  out  into  the  lake  on  which  a  band  pagoda  is  to  be  built  decorated 
with  electric  lights. 

GALESVILLE.  WIS.— D.  M.  Benton  &  Co..  recently  granted  a  2a-year  fran- 
chise by  the  City  Council,  are  making  siiengements  to  extend  the  electric  light 
lines  all  over  the  city. 

BROCKTON,  MASS.— The  Edison  Electric  Illuminating  Company,  of  Brocton, 
capitalized  at  $100,000.  became  the  property  of  the  Industrial  Imorovement  Com- 
pany, of  Boston,  on  Feb.  6. 

RAHWAY,  N.  J.— The  Rahway  Electric  Light  and  Powei  Company  bas  been 
organized.  Capital,  $200,000  Stockholders,  Capt.  W.  Boynlon,  of  Woodbiidge, 
Jackson  Jacques,  of  Rahway.  and  others. 

NORWICH,  CONN.— In  the  legislature  at  Hartford  Gardiner  Gieene.  Jr.,  of 
Norwich,  presented  a  resolution  to  allow  the  city  of  Norwich  to  establish  and 
maintain  an  electric  li>-ht  and  gas  plant. 

WELLSVILLE,  O.-The  Wellsville  electric  plant,  which  was  purchased  a  few 
days  since  at  receiver's  sale  by  Mr.  Homer  McLaughlin,  of  East  Liverpool.  O  , 
it  IS  understood  will  be  enlarged  and  improved  by  the  addition  of  a  new  engine, 
new  dynamos,  etc. 

TECUMSEH.  MICH.— The  Common  Council  will  receive  proi>osals  for  furn- 
ishing, operating  and  maintaining  from  35  to  40  double  arc  2.000-cp  electric 
lamps  on  the  streets  of  the  village  for  a  term  not  exceeding  five  years.  Address 
W.  J.  Ingersoll.  clerk. 

WESTCHESTER.  PA —A  shirt  factory,  with  electricity  as  motive  power.  Is 
one  of  the  possibilities  of  the  near  future  for  Westchester.  L.  B.  King  is  one  of 
the  prime  movers  in  the  matter,  and  he  in  now  looking  for  a  suitable  building 
for  such  an  establishment. 

BALTIMORE.  MD.— Sealed  proposals  will  be  received  by  the  Constmclion 
Committee  of  the  Undei ground  System  of  the  Police  and  Fire  Alaim  Telegraph 
and  Police  Patrol,  until  March  1.  1895,  for  the  complete  electrical  tquipment 
of  the  eleclrical  subways  of  the  police  and  fire  alarm  telegraph  system  of  Balti- 
more City.  Copies  of  the  agreement  and  specifications  under  which  the  work 
is  to  be  perfoimed  can  be  obtained  at  the  office  of  the  engineer  by  depofiting 
$SOC,  which  will  be  returned. 


The  Electric  Railway. 


MANCHESTER,  N.  H.— The  Manchester  Electric  Railway  has  placed  bonds 
to  the  amount  of  $250,000  with  George  A.  Fernald  &  Company,  of  Boston. 

HARTFORD.  CONN.— At  a  meeting  of  the  Council  the  street  committee  reported 
favorably  on  the  petition  of  the  Central  Railway  and  Eleclric  Company  to 
extend  its  tracks  to  the  city  lines. 

WASHINGTON.  D.  C— The  Washington  and  Baltimore  electiic  line,  27  miles 
long,  will  be  operated  by  the  block  signal  system,  and  the  distance  covered  in 
35  minutes.     The  entire  cost  will  be  $1,000,000. 

PORTSMOUTH.  V.^.— The  street  committee,  to  whom  was  referred  the  appli- 
cation of  the  Portsmouth  Street  Railway  Company  for  extension  of  lines  and 
use  of  certain  streets,  recommended  that  the  petition  be  granted. 

CHESTER,  PA.— The  People's  Railway  Company  expects  to  build  its  trolley 
road  between  Chester  and  Rockdale  during  the  coming  summer,  and  is  asking 
for  an  extension  of  lime  on  the  franchise  granted  by  Upland  Borough  Council. 

ATCHISON,  KANS. -The  Atchison  Electr  c  Street  Railway  Company  has  de- 
cided to  make  improvements  to  the  plant  to  the  extent  of  $20,000,  Several  new 
engines  and  dynamos  will  be  put  in  and  the  line  will  be  extended  several  miles. 

LORAIN,  O.— A.  R.  Reynolds  and  Henry  Randall,  of  Cleveland,  have  made 
a  proposition  that  if  the  Council  will  grant  at  once  a  franchise  they  will  com- 
plete by  July  1  an  electric  street  railway  from  Broadway  to  the  extreme  eastern 
limits  of  the  city. 

BRADFORD.  PA— Promoters  of  the  eleclric  railway  to  run  from  Bradford  to 
Scoltaale  expect  to  include  a  branch  to  Mount  Pleasant,  and  to  continue  the 
line  to  Huff  City,  where  connection  will  be  made  with  the  Greensburg  & 
Hempfield  Street  Railway. 

CH.^RLEROI.  PA.— The  eastern  part  of  the  county  will  have  an  electric 
lailroad  built  during  the  coming  summer.  Agents  of  the  Charlerot,  California 
&  West  Brownsville  Electric  Railway  have  succeeded  in  getting  grants  for  the 
entire  lower  end  of  tbe  line. 

WHITE  PLAINS.  N.  Y.-The  New  York.  Elmsford  and  White  Plains  Railway 
Company  has  been  granted  a  franchise  to  construct  and  operate  an  electric  rail, 
way  through  Railroad  and  Central  avenues.  Broadway  and  Lake  street.  The 
company  forfeits  $2,500  if  the  road  is  not  completed  by  Aug.  1. 

LA  SALLE,  ILL— The  General  Electric  Company  on  Feb.  25  sold  the  Ottawa 
Electric  Street  Railway  to  a  home  syndicate  represented  by  Mayor  Schocb  for 
$40,000  in  bonds,  the  condition  of  the  contract  requiring  the  local  men  to  invest 
$20,000  additional  in  improvements.    Tbe  property  will  be  transferred  March  1. 

MONTGOMERY.  ALA.— W.  B.  Rommee  has  been  appointed  receiver  for  the 
Seelye  electric  line  on  application  made  by  the  Westinghouse  Electric  Com- 
pany and  Wright  &  Lindsley,  of  New  York,  who  are  creditors.  The  operation 
of  this  road  was  recently  suspended,  but  the  receiver  expects  to  commence  run- 
ning cars  in  a  few  days. 
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WJLLIAM  BROOKPIELD.  the    recently    appointed    Commissioner  of    Public 
Works,  of  New  York  City,  is  wellknown  to   the   electrical  public  as    the  owner 

I -,       of  Ibe  Bushwick  Glass  Works,  and  manu- 

factnrcr  of   glass  insulators  for  electrical 
purposes,  which    he    was  the    first  to  suc- 
I  cessfully  make  with  a  screw  thread.    The 

>  !       Hushwick    Works     was     started    by     Mr. 

^  i       Ilrookfield  and  his  father  in  18()4,  and  have 

J^  been  continuously  in  operation  ever  since. 

Mr.  lirookfield  has  been  president  of  the 
ICistern  Association  of  Glass  Manufactur* 
CIS.  and  is  now  a  member  of  the  Union 
League.  Downtown.  Fulton  and  Lawyers' 
^luhs.  the  New  York  Chamber  of  Com- 
merce. Hoard  of  Trade,  and  the  Produce 
.Tiid  Consolidated  Exchanges,  He  has  also 
t;iken  an  active  interest  in  politics  for 
iiianv  years,  and  was  a  charter  member 
iind  one  of  the  presidents  of  the  Repub- 
lican Club,  president  of  the  Republican 
County  Committee  for  several  years,  and 
chairman  of  the  Republican  State  Com- 
mittee during  IS^,  1893.  and  1894.  His 
whole  career  has  been  marked  by  high  integrity  and  an  energetic  business 
policy,  which  have    combined  to  make  him  the  successful  and  highly  respected 


A  REPRH3E>frATIVB  CHICAGO  HOUSE  is  the  Electric  Appliance  Com- 
pany, which  recently  has  attracted  a  great  deal  of  attention  in  electrical  circles 
in  the  West  as  well  as  in  all  sections  of  the  country,  and  enjoys  the  distinction 
of  having  two  of  the  ablest  men  in  the  supply  business  at  its  head.  Mr.  W.  W. 
Low.  president  of  the  firm,  is  universally  known  among  central  stations,  street 
railways  and  the  fraternity  generally.  He  was  first  connected  with  the  eld 
Detroit  Electrical  Works  in  the  capacity  of  clerk:  later  he  came  to  Chicago  and 
entered  the  supply  business,  and  in  1891  embarked  with  Mr.  Stacey  in  his 
present  company.  Formerly  Mr.  Low  traveled  extensively  for  the  company, 
but  of  late  has  attended  to  the  business  in  Chicago,  where  he  has  made  his  home. 
Thos.  I.  Stacey.  secretary  and  treasurer  of  the  Appliance  Company,  has  made  a 
great  reputation  for  himself.     -Although  but  25  years  of  age.  youth    has  proved 


\V.    W.    Low. 


Thos.  I.  Stacey. 


in  hi?  case  the  boon  that  so  many  ascribe  to  age  and  experience  alone.  Entering 
the  supply  business  as  long  ago  as  1887.  Mr.  Stacey  early  determined  upon  his 
career,  and  showed  a  natural  inclination  for  the  business  in  which  he  engaged. 
In  the  capacity  of  stenographer  he  thoroughly  mastered  every  dttail  of  the 
business,  and  learned  the  essentials  of  success.  Promotions  came  rapidly,  so 
that  wheo  the  Electric  Appliance  Company  was  formed.  Mr.  Stacey  was  well 
qualified  to  guide  the  infant  aright.  Day  after  day,  month  after  month,  and 
year  after  year,  he  has  paid  the  closest  attention  to  the  business  and  financial 
department  of  his  business,  and  his  efforts  have  crystalized  into  unusual  sue. 
cess,  Mr.  Stacey  enjoys  the  distinction  among  those  who  know  him  as  being 
oue  of  the  shrewdest  and  ablest  business  men  in  harness,  a  reputation  rarely 
attained  by  a  man  of  his  age. 

ONE  OP  THE  PIONEERS  in  the  introduction  of  electric  lighting  is  Jos. 
E  Lockwood.  whose  portrait  we  present  herewith,  he  having  entered  the  em- 
ploy  of  the  United  States  Electric  Lighting  Company  in  January.  1880  Soon 
after  this  he  perfected  Ibe  first  carbon  filaments  used  in  the  Maxim  incandes- 
cent lamp.  He  installed  the  first  incandescent  electric  light  service  in  New 
York  City  at  the  Equitable  Building  and  vicinity,  next  intloduced  the  Maxim 
incandescent  and  Weston  arc  systems  into  Europe,  and  in  1881  represented  the 
United  States  Company  at  the  first  International  Electrical  Exposition  held  in 
Paris,  He  afterwards  installed  and  put  into  operation  a  factory  in  Barcelona, 
Spain,  for  the  manufacture  of  the  Maxim  incandescent  lamp,  and  intro- 
duced incandescent  electric  lighting  into  Holland  by  installing  the  Maxim  sys- 
tem in  the  gas  works  of  DeBruyu  and  Zonen,  Amsterdam.  Alter  his  return  to 
America,  in  1SS2.  he  represented  the  United  States  Company  at  various  exposi- 
tions, including  those  held  at  Cincinnati.  Louisville.  Charleston,  etc.  In  1887  he 
severed  hjs  connection  with  this  company  and  located  in  Detroit  as  general 
manager,  first  of  the  Thomson-Houston  Electric  Light  Company  and  later  of  the 
Brush  Electric   Light  Company,  which  latter   position  be   held  until  1890.  when 


he  entered  the  electric  railway  field  in  the  service  of  the  Detroit  Electrical 
Works,  of  which  company  he  was  elected  secretary  a  year  later.  He  held  that 
position  until  the  organization  of  the  Michigan  Electiic  Company  about  two 
years  ago.  of  which  company  he  is  president,  Mr.  Lockwood  is  a  regular 
attendant  at  the  conventions  of    the  National  Electric  Light  As,'iOciatiou  and  the 


Jos.  E.  Lockwood. 


Geo.  a.  Mansfield. 


American  Street  Railway  Association,  and  his  face  is  a  familiar  and  welcome 
one  to  the  members  of  both  associations.  Geo.  A.  Mansfield,  who  is  associated 
with  Mr.  Lockwood  as  treasurer  of  the  Michigan  Electric  Company,  is  a  gradu- 
ate of  the  Michigan  Military  Academy  and  afterwards  attended  lectures  at  the 
University  of  Michigan,  During  the  past  two  years  he  has  been  an  indefati  • 
gable  worker  in  the  electrical  supply  field,  in  which  be  has  acquired  an  influen 
tial  position, 

CCrabe  anb  Snbustrtal  Holes. 


MR.  H.  P.  TATE  has  been  appointed  Western  manager  of  the  National  Con- 
duit Company,  New  York,  with  an  ofBce  at  542  The  Rookeiy.  Chicago. 

THE  ADAMS  ELECTRIC  MANUFACTURING  COMPANY.  Elkhart.  Ind. 
reports   night  work  a  necessity  in  order  to   meet    the  increasing  demand    for  its 

transformers. 

ERNEST  F.  ROBBINS.  Burrville,  Conn.,  in  a  116-page  catalogue  describes  a 
number  of  lathe  attachments  and  tools  of  his  manufacture,  designed  to  facilitate 
operations  and  cheapen  cost. 

THE  GTSHOLT  MACHINE  COMPANY.  Madison.  Wis.,  in  a  nicely  gotten  up 
pamphlet  of  16  pages  entitled  "Modern  Turret  Lathe  Practice.*'  issued  monthly. 

describes  and  illustrates  its  own  manufacture. 

ANY  COMPANY  contemplating  undergiound  work  will  do  well  to  call  on 
Mr.  McQuaid  or  Mr,  Tate,  of  the  National  Conduit  Company,  at  the  Hollenden 
Hotel  during  the  convention,  and  get  some  "interior  lining. 

THE  PHILADELPHIA  ELECTRICAL  AND  MANUFACTURING  COMPANY. 
corner  Twentieth  and  Jones  streets.  Philadelphia,  has  issued  a  very  neat  pamphlet 
and  price  list  illustrating  a  number  ot  arc  light  specialties  which  it  is  putting  on 
the  market. 

THEC.  W.  HUNT  COMPANY.  45  Broadway.  New  York,  reports  eminent  success 
in  the  equipment  of  lighting  and  power  stations  with  coal-handling  machineiy. 
Those  interested  in  the  economical  handling  of  coal  and  ashes  will  do  well  to 
obtain  some  of  the  useful  literature  on  the  subject  published  by  this  company. 

WARREN  WEBSTER  &  COMPANY. Camden.  N.  J.,  are  distributing  copies  of 
a  handsome  illustrated  catalogue  of  the  Webster  "Vacuum**  teed-waler  heater 
and  purifier.  Webster  steam-separator,  and  Webster  oil-separator.  The  book 
also  contains  numerous  testimonials  from  parties  using  the  Webster  specialties. 
It  is  of  convenient  size  and  substantially  gotten  up. 

THE  BERLIN  IRON  BRIDGE  CO..  of  East  Berlin.  Conn.,  has  finished  the 
new  pas  house  for  the  Bay  State  Gas  Company  in  Boston.  The  building  is  51 
feet  wide.  146  feet  long,  iron  floor,  iron  roof,  trusses,  and  iron  purlins  covered 
with  slate.  The  same  company  has  also  lately  completed  for  the  Aqueduct  Com- 
missioners of  New  York  City  two  iron  bridges,  one  at  reservoir  M,  the  other  at 
reservoir  D. 

THE  ABENDROTH  &  ROOT  MANUFACTURING  COMPANY.  28  Cliff  street. 
New  York  City,  the  sole  makers  of  the  Root  improved  water  tube  boiler,  will  be 
represented  at  the  convention  by  Mr,  P.  M.  McLaren,  and  those  of  the  electrical 
fraternity  desirous  of  becoming  better  acquianted  with  the  merits  of '  the  Root 
boiler  for  this  special  class  of  work  will  find  him  ready  at  all  times  to  aid  them 
in  the  matter. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  has  just  published  and 
distributed  a  copy  of  the  rules  and  regulations  of  the  National  Board  of  Fire 
Underwriters  in  neat  and  convenient  form  for  ready  reference.  Inasmuch  as 
these  regulations  are  now  required  in  all  the  large  cities,  and  a  majority  of  the 
smaller  ones,  it  is  very  necessary  that  every  one  in  the  electrical  business  should 
be  famliar  with  them.  It  has  also  just  completed  a  catalogue  of  electric  railway 
supplies  and  will  be  pleased  to  furnish  copies  to  the  trade  on-application.  In 
preparing  this  catalogue  the  Electric  Appliance  Company  has  made  it  consist 
wholly  of  electric  railway  supplies,  not  considering  it  necessary  to  pad  it  on 
with  material  which  comes  regularly  under  the  head  of  electric  light  supplies, 
THE  FISHKILL  LANDING  MACHINE  COMPANY,  of  Fishkill-onthe-Hud 
on,  N.  Y„  is  meeting  with  much  success  with  the  improved  "Fishkill 
Corliss  engine,"  where  close  regulation  and    noiseless  operation  is  desirable,  a 
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for  electric  lighting  and  power  plants.  Brpresenting  in  {Is  construction  tbc 
bijihest  developraent  in  the  "Corliss'*  type  of  coRlne  il  has  the  indorsement  of 
the  leading  manufacturers  and  corporations  in  the  United  States. 

THH  ROYAL  ELECTRIC  COMPANY,  of  Peoria.  III.,  reports  the  following 
sales  of  alternators,  with  an  equal  capaciiy  in  trnnsformers,  for  the  past  month  : 
Columbus.  Neb..  1.250  lights:  Roanoke,  111..  500  lights:  El  Paso.  III.,  1.250lights: 
Morton.  III..  650  lights;  Cambridge.  III..  650  lights;  Grand  Haven.  Mich.,  1  OCO 
lights;  Raymond.  N.  H..  500  lights;  Havona.  Cuba.  500  lights;  los  Angeles,  Cal.. 
500  lights:  Warsaw.  III..  1.000  lights;  Iowa  Palls.  lo..  1,2£0  lights.  A  steady 
increase  of  transformer  $a1cs  is  also  reported. 

THE  STANDARD  PAINT  COMPANY,  at  2  Liberty  street.  New  York,  re- 
ports a  steady  demand  for  its  P.  &  B.  compounds,  which  have  been  favorably 
known  lo  the  trade  for  many  years.  The  company  also  calls  attention  to  a  point 
frequently  overlooked,  namely,  that  the  disagreeable  odor  emitted  by  these 
compounds  when  first  applied  (lisappears  as  soon  as  the  paint  dries.  It  is  also 
claimed  that  the  odor  referred  to  is  a  necessary  accompaniment  of  the  highest 
grade  of  insulating  ingredients,  and  is,  therefore,  an  indication  of  the  quality 
of  the  product. 

W.  C.  STERLING  &  SON.  Monroe.  Mich.,  report  that  they  are  getting 
out  a  large  number  of  cedar  poles  in  Northern  Michigan,  notwithstanding  the 
extiemely  cold  weathei  at  the  different  cedar  camp?.  Poles  are  being  piled  up 
along  the  Au  Gies  and  Rifle  River,  and  in  the  early  spring  these  will  be  rolled 
onto  the  ice  in  the  river  to  be  carried  down  to  the  lake,  where  they  are  rafted 
to  Monroe.  The  sleighing  is  so  good  in  the  forests  that  the  pole  yards  on  the 
lailroad  are  becoming  well  stocked,  and  a  large  trade  is  looked  for  in  the  early 
spring.  The  market  for  telephone  poles  has  been  very  good  this  winter.  Since 
Sterling  &  Son  made  their  consignment  of  poles  to  Buenos  Ayres.  South 
America,  they  have  sent  several  car-loads  to  Texas. 

THE  ELSON  &  BREWSTER  ENGINEERING  COMPANY.  143  Liberty  street, 
agents  for  the  Belknap  Motor  Company,  Portland.  Me.,  reports  business  excel 
lent,  and  that  it  has  recently  completed  some  very  satisfactory  contracts.  This 
company  superintended  the  entire  electric  and  power  plant  in  the  building  of  Mrs. 


Prank  Leslie.  Bond  street,  also  the  entire  powei  plant  of  the  factory  of  Mcfsrs. 
Sternau  &  Co  .  of  Brooklyn,  and  recently  installed  the  complete  electric  plant 
of  one  of  the  Hoboken  ferry  boats.  Its  moulding  business  is  steadily  increasing. 
the  company  having  recently  furnished  the  electric»l  mouldings  required 
in  wiring  the  American  Rxprens  Building.  65  Broadway,  the  Pall  River  steamer 
P'^iscilla  and  the  Brooklyn  Bridge  cars.  An  electric  whistle  was  placed  on  the 
steamship  Citv  of  New  York  by  this  company. 

T.  J.  MURPHY  &  COMPANY.  U6  Liberty  street.  New  York,  point  with 
pride  at  the  list  of  notable  buildings  equipped  by  them  with  switchboards, 
which  includes  almost  every  one  of  the  mclern  structures  that  have  in  recent 
years  added  so  much  to  the  architectural  glory  of  New  York.  Their  work,  how- 
ever, has  not  been  confined  to  one  vicinity;  in  Philadelphia,  for  example,  tbey 
equipped  among  others,  the  great  Betz  and  Drexel  buildings,  and  we  note  that 
the  magnificent  Ponce  de  Leon  Hotel  at  St.  Augustine,  in  far  away  Forida.  also 
benefited  from  their  services.  One  of  the  reasons  for  the  success  met  with  by 
this  firm  is  their  ability  to  design  switchboards  to  suit  the  exact  conditions  of  a 
given  case,  however  restricted  they  may  be  in  regard  to  location  or  however 
elaborate  the  surroundings.  All  of  the  mechanical  work  is  designed  and  exe- 
cuted in  accordance  with  the  best  electrical  principles  as  regards  insulation  and 
safety,  and.  if  desired,  the  finish  is  made  to  accord  with  the  trim  or  decorations 
of  the  building  ur  a  special  artistic  form  given. 


Justness  Hotfces. 


WOVEN  WIRE  BRUSHES. -The  Belknap  Motor  Company,  of  Portland.  Me., 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  lOS  South 
Warren  street.  Syracuse.  N.  Y. 


3IIustratcb  Hecorb  of  dcctrtcal  (^aknis. 


UNITED  STATES  PATENTS  ISSUED  FEBRUARY  12,  1895. 
[In  charge  of  Wm.  A.  Rosenbaum.  177  Times  Building,  New  York.l 

11.471.  FIRE  ALARM  APPARATUS:  Samuel  W.  Ludlow,  Madisonville.  O. 
App.  for  re-issue  filed  Jan.  19.  189S.  In  a  fire  alarm,  the  combination  of  air 
or  gis  p^p^^.  aa  al.irm-actuating  device  operaiingr  by  pressure,  connected  to 
the  pipe,  and  a  tberraostal  for  creating  the  pressure  ccnsisting  of  an  ex- 
pansible medium  normally  inactive  till  application  of  heat  thereto  and  in 
communication  with  the  pipe,  and  when  expansion  takes  place  adding  its 
volume  to  the  contents  of  the  pipe  to  cause  the  pressure  necessary  to  actuate 
the  alarm. 

533.861.  ELECTRIC  LOCOMOTIVE:  Eben  M.  Boynton,  West  Newbury.  Mass. 
App.  filed  April  9.  1894.  In  a  single  rail,  supported  railroad  car  the  combina- 
tion with  the  car  body  of  a  frame  fastened  to  same  near  one  end  thereof 
having  guide  wheels  engaging  with  an  upper  guide  lail.  a  driving  wheel 
having  removable  web  plates  fastened  to  hubs  revolving  loose  on  a  shaft 
situated  in  the  frame,  armature  and  field  magnet  elements  situated  between 
the  web  plates  and  one  element  fastened  to  the  wheel  tire  and  the  other 
element  to  the  shalt  and  means  for  fastening  the  shaft  to  the  motor  frame  or 
allowing  it  to  rotate. 

£33,869.  CONDUIT  SYSTEM  FOR  ELECTRIC  RAILWAYS;  Fred.  S.  Davenport, 
Jerseyville.  111.  App.  filed  Oct.  26.  1894.  The  combination  with  a  feed  wire 
and  traveling  contact  bar.  an  underground  conduit  having  for  one  of  its 
sides  one  of  the  track  rails  secured  to  the  laterally  projecting  base  of  the 
opposite  side,  the  lop  of  the  latter  being  surmounted  by  a  removable  cover 
adapted  to  shelter  and  protect  the  feed-wire  and  contact  bar. 

533.873.  ALTERNATING  CURRENT  DYNAMO  ELECTRIC  MACHINE:  Axel 
Elstrom.  Lynn.  Mass.  App.  filed  July  26.  1894.  In  an  alternating  current 
dynamo  electric  machine  and  in  combination  coils  carried  upon  a  revolving 
armature,  one  terminal  of  such  coils  connected  to  coUec'ing  rings  and  the 
other  terminal  to  a  commutator,  and  a  shunt  between  one  of  the  terminals, 
the  collecting  ring  and  the  commutator. 
33.877.  RAILWAY  SIGNALING  APPARATUS:  Chas.  L.  Fielder,  London.  Eng- 
land App  filed  June  13.  1894.  The  combination  of  a  link  motion,  a  fric- 
tion pulley  attached  thereto,  a  locking  blade  on  which  the  pulley  travels,  a 
distance  piece  restraining  the  blade  wnen  actuated  by  the  electric  current 
through  an  armatuie  lever  and  a  fixed  guide  block  directing  the  movement 
of  the  distance  piece. 

533.885.  APPARATUS  FOR  WINDING  ARMATURE  COILS:  Henrv  Geisen- 
honor  Schenectady.  N.  Y.  App.  filed  Aug.  22,  1894.  In  an  apparatus  for 
winding  coils  for  dynamo  electric  armatures,  a  curved  supporting  body  part, 
and  parts  reciprocating  therein  and  engaging  the  sides  and  ends  of  the  coil. 

533.89.;.  ELECTRICAL  E.XCHANGE  SYSTEM :  Geo.  W.  Hey  and  Arlhjr  E. 
Parsons.  Syracuse.  N.  Y.  App.  filed  March  30,  1893.  Metallic  circuits  having 
corresponding  wires  normally  connected  together  and  their  opposite 
wires  normally  disconnected,  and  an  automatic  switching  device  operated  by 
current  pulsations  passed  over  one  of  the  wires  of  the  circuits  for  connecting 
the  opposite  wires  together. 

533.905.  DISTRIBUTION  SYSTEM  FOR  ELECTRIC  RAILWAYS:  Walter  B. 
Knight.  Schenectady,  N.  Y.  App.  filed  Nq.v.  30.  1894.  In  an  electric  railway. 
the  combination  of  a  trolley  wire  and  section  insulators  dividing  successive 
portion?  of  the  trolley  wire  into  insulated  sections,  with  circuit  connections 
coupling  such  successive  sections  of  the  trolley  wire  respectively  to  the  posi- 
tive and  negative  branches  of  a  three-wire  distributing  system. 


533.910.  TIP  FOR  ELECTRIC  CONDUCTORS:  Amandus  Metzger,  Schenectady, 
N.  Y.  App.  filed  Nov.  26,  1894.  A  conductor  tin  formed  of  a  single  piece  of 
metal  comprising  a  fiat  portion  doubled  upon  itself,  and  a  tube  formed  in- 
tegrally with  the  flat  portion  for  embracing  the  conductor  end. 

533,913.  FUSE  BLOCK  AND  SOCKET;  Fred.  W.  Mount.  St.  John,  Canada. 
App.  filed  July  16.  1894.  A  fuse  block  provided  with  a  hollow  metallic  bush- 
ing having  a  screw  threaded  end,  in  combination  with  a  socket  screwed  to 
the  extended  end,  and  insulated  fusible  conductors  passing  directly  from  the 
fuse  block  into  the  socket. 

533.919.  SYNCHRONIZER  FOR  CLOCKS:  Henry  S.  Prentiss,  Elizabeth,  N.  J. 
App.  filed  June  30,  1892.  The  combination  of  a  master  clock  constructed  to 
close  the  circuit  at  a  predetermined  period  before  the  hour  and  to  break  it 
at  the  hour,  and  a  secondary  clock  provided  with  a  separable  connection 
between  two  operative  parts  of  the  train,  an  electromagnet  controlling  the 
connection,  a  delent  for  arresting  the  movement  of  the  train  when  in  a  pre- 
determined position,  and  a  circuit  closer  operated  by  the  train  and  set  to 
close  the  circuit  through  the  electromagnet  in  advance  of  the  closing  of  the 
circuit  at  the  master  clock,  and  to  break  it  simultaneously  with  the  closing 
of  the  circuit  at  the  master  clock. 

533.920.  SERIES  PARALLEL  CONTROLLER  :  Ed.  D.  Priest.  Schenectady,  N 
Y.  App.  filed  Nov.  24.  1894.  In  a  series  parallel  controller  for  electric  motors 
a  switch  adapted  to  connect  the  motors  in  various  combinations,  series, 
multiple  series,  or  mulliple.  and  a  reciprocating  resistance  switch  adapted 
to  cut  in  resistance  and  open  the  circuit  before  each  of  such  changes  of  com- 
bination. 

533.926.  ELECTRIC  AUTOMATIC  BLOCK  SYSTEM  SIGNAL:  Jos.  B.  Stewart, 
Haverstraw,  N.  Y.  App.  filed  March  8. 1894.  In  an  electric  automatic  block 
signal  system,  the  combination  with  the  signal  devices  normally'  held  to  the 
danger  position,  of  a  normally  open  circuit  comprising  an  electrically  con. 
tinuous  rail,  a  series  of  electrically  continuous  rail  sections,  the  sections  being 
insulated  from  each  other,  a  series  of  batteries  having  like  poles  connected 
to  the  electrically  continuous  rail  and  their  other  poles  connected  to  one  end 
of  the  sectional  rail  and  a  relay  connected  to  the  adjacent  ends  of  two  sec- 
tional rails. 

533.930.  ARMATURE  WINDING:  David  P.  Thomson,  Schenectady,  N.  Y.  App. 
filed  Aug.  4,  1894.  In  a  dynamo-electric  machine,  aramature  coils  and  com- 
mutator segments,  the  segments  cross-connected  to  the  coils  by  leads  of 
equal  lengths. 

533.931.  DYNAMO  ELECTRIC  MACHINE;  Elihu  Thomson.  Swampscolt.  Mass. 
App  filed  Dec.  29,  1890  A  method  of  regulating  a  dynamo  for  constant 
potential  under  increase  of  speed,  consisting  in  increasing  the  speed  of  a 
separate  generator  more  sensitive  to  speed  changes,  and  using  the  increased 
current  of  such  generator  as  a  generated   counter  magnetizing  force  on  the 

533.932.  CARBON  FOR  ARC  LAMPS:  Elihu  Thomson,  Swampscott.  Mass.  App- 
filed  Nov.  26.  1894.     A  carbon  for  arc  lamps,  comprising    an    outer  casibg  or 

shell  of  hard  carbon  and  an  inner  cole  of  softer  material,  the  inner  core 
being  cut  avay  from  the  tip  of  the  electrode. 
533.936.  ELECTRIC  B.\TTERY:  Jas.  M.  Wells.  Peoria.  111.  App.  filed  July  31, 
1893.  The  combination  of  aa  inclosing  case  having  its  interior  divided  into 
two  compartments,  one  of  which  is  adapted  to  contain  a  suitable  battery 
fluid  by  a  partition  of  insulating  material,  a  support  pivotally  connected  to 
the  shell,  an  induction  coil  arranged  in  one  of  the  compartments  of  the 
shell  and  adapted  to  be  connected  with    suitable   electrodes,  a    metallic   pin 
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carried  by  tbe  lusulatiog  partition  and  having  one  end  in  contact  with  the 
core  of  the  induction  coil  and  its  other  end  projecting  into  the  compartment 
containing  the  battery  fluid,  a  positive  battery  element  secured  on  the  pro- 
jecting end  of  such  pin.  a  metallic  plate  secured  to  the  insulating  partition 
and  electrically  connected  with  the  helix  of  the  induction  coil,  and  attached 
to  the  plate. 

J.9.-S.  SEMAPHORE  FOR  RAILWAY  SIGNALS;  David  H.  Wilson.  Chicago. 
III.  App.  filed  April  28.  1894.  The  combination  of  an  electromagnet,  and 
armature  for  the  same  to  which  is  attached  a  tube  containing  mercury  and 
having  the  air  exhausted  therefrom,  contacts  sealed  to  the  ends  of  the  tube, 
a  semaphore  and  connections  between  the  semaphore  and  the  armature, 
whereby  the  semaphore  is  vibrated  while  it  is  acting  as  a  signal. 

>.967.  COMBINED  TELEPHONIC  AND  TELEGRAPHIC  SYSTEM:  Chris.  A. 
Shea,  Boston,  Mass.  App.  filed  July  30,  1892.  The  combination  with  line 
wires  of  a  metallic  circuit,  and  independent  telegraphic  instruments  for  each 
line  wire,  of  a  telegraph  or  telephone  converter,  each  terminal  ot  which  has 
a  separate  connection,  outside  of  telephone  coils,  capable  of  transmtting 
electric  impulses,  with  each  line  wire. 

3.979.  ELECTRICAL  TIME  ALARM:  Wallher  Wilke.  Wermelskirchen.  Get 
many.  App.  filed  Aug.  7..  1894.  The  combination  of  the  arbor,  hub  mounted 
thereon,  insulating  packing  on  the  conoidal  end  of  the  hub,  the  conoidal 
shell  fitting  on  the  packing,  a  hand  carried  by  the  shell,  contacts  arranged 
to  be  successively  touched  by  an  attachment  of  the  hand  as  the  letter  is 
carried  around  by  the  arbor,  and  circuit  wires  making  connection  with  the 
shell  and  the  contacts. 

J.021.  ANGULAR  PIPE  SECTION;  Fred,  A.  Swan.  Boston,  Mass.  App.  filed 
Aug.  8,  1894.  This  comprises  two  members  at  an  angle  to  each  other  and 
an  anti-friction  device  loosely  mounted  within  the  angular  pipe  section. 

K025.  AUTOMATIC  TELEGRAHING  MACHINE.  Chas.  E  Yetman,  Oak 
Park.  111.  App.  filed  Dec.  2.  1893.  The  combination  with  the  rotating  driver 
and  with  the  reciprocating  shifter  controlled  by  the  character  key  of  the 
circuit  make  and  break  ring  interchangeably  supported  at  its  inner  rim 
upon  the  driver  and  alternately  at  its  outer  rim  on  the  shifter. 

t.OGb.  GALVANIC  BATTERY;  Warren  P.  Freeman.  Brooklyn,  N.  Y.  App. 
filed  June  11.  1894.  A  box  having  imperforate  walls  and  containing  a  number 
of  cells,  a  flanged  tray  placed  in  or  upon  the  top  of  the  bos,  a  cover  applied 
to  the  top  of  the  tray  and  forming  with  the  tray  a  sealed  chamber,  elec- 
trode connections  within  the  chamber,  a  pocket  iu  the  under  side  of  the 
tray  above  each  cell,  a  carbon  connected  at  its  upper  end  to  the  tray  within 
each  pocket,  and  a  zinc  electrode  in  each  cell;  the  pockets  being  filled  with 
a  sealing  compound  around  the  upper  ends  of  tbe  carbons  to  prevent  tbe  up- 
ward escape  of  acid  fumes. 

t.038.  DYNAMO  ELECTRIC  MACHINE;  Rodolphus  Fuller.  Detroit.  Mich. 
App.  filed  Oct.  20.  1894.  The  combination  of  an  armature  shaft,  two  com 
mutators  tbereon  on  opposite  ends,  and  double  windings  upon  the  armature 
comprising  a  number  of  separate  turns  of  wire  connected  to  the  two  com- 
mutators in  alternate  order 


5J4.083.  TELEPHONE  METALLIC  CIRCUIT:  Chris.  A.  Shea.  Boston,  Mass. 
App.  filed  July  30.  1892.  The  combination  of  two  main  lines,  a  receiving 
instrument  at  each  end  included  in  both  main  lines,  a  transmitting  instru- 
ment at  cuch  end  connected  with  one  only  of  the  main  lines,  and,  on  the 
other  a  line,  a  balancing  device  at  each  end  balancing  the  transmitting 
instrument  at  that  end. 

£34,084.  COMBINED  TELEPHONE  AND  TELEGRAPH  SYSTEM :  Chris.  A. 
Shea.  Boston,  Mass.  App.  filed  July  3.  1892.  The  combination  of  a  line 
wire,  telegraph  and  telephune  instruments  connected  therewith,  a  branch 
wire  from  the  main  line  to  the  telephone  core,  and  thence  to  earth,  and  an 
inductive  resistance  interposed  to  slop  the  passpge  along  the  branch  wire  ol 
telephonic  impulses  between  the  telephone  core  and  main  line, 

534. C8£.  TELEPHONE  METALLIC  CIRCUIT ;  Chris.  A.  Shea.  Boston,  Mass. 
App,  filed  July  30.  1892.  The  combination  of  two  live  wires  between  two  sta- 
tions, each  wire  being  provided  with  means  for  transmitting  and  receiving 
an  electrical  impulse  theiealong,  the  means  including  at  each  end  a  core 
and  a  coil  of  the  wire  around  it,  with  a  third  wire  between  tbe  stations 
wound  round  the  cores  in  succession  in  tbe  opposite  direction  to  the  live 
wire  round  the  cores. 

534.086.  ELECTRIC  ARC  LAMP:  Thomas  Spencer,  Philadelphia.  Pa.  App.  filed 
June  6.  1894.  An  arc  lamp  provided  with  movable  carbon  holders  for  its 
electrodes,  independent  pairs  of  conducting  guides  for  the  respective  carbon 
holders,  regulating  mechanism  for  causing  the  mutual  approach  of  the  elec- 
trodes when  tbe  lamp  is  burning,  and  a  plurality  of  movable  elastically  sup- 
ported roller  contacts  mounted  upon  arras  of  carbon  holders  and  engaging 
the  guides. 

534.092.  MEANS  FOR  MOUNTING  DYNAMOS  ON  RAILWAY  CARS:  William 
Biddle.  Brooklyn,  N.  Y.  App.  filed  May 23.  18<;4.  The  combination  wilb  tbe 
car  axle,  of  a  sleeve  permanently  secured  aiound  the  car  axle  and  having 
a  cylindrical  portion  forming  a  journal,  a  dynamo  and  dynamo  frame  hav- 
ing an  oil  box  beneath  the  journal,  a  cap  or  box  over  the  journal  and  screws 
for  connecting  the  same  to  the  dynamo  frame,  a  dynamo  bolted  to  the  frame 
and  gearing  for  connecting  tbe  axle  and  armature  shaft  of  the  dynamo. 

534.151.  ALTERNATING  CURRENT  MOTOR:  Robert  H.  Hassler.  Pittsburgh. 
Pa.  App.  filed  Nov.  30.  1894.  A  method  of  starting  alternating  current  in- 
duction motors  which  consists  in  subjecting  the  armature  thereof  to  the 
combined  inductive  action  of  primary  and  secondary  coils  and  decreasing 
the  electromotive  force  in  secondary  coils  as  the  speed  of  the  movable  mem  - 
ber  increases. 

534.158.  ALARM  DEVICE  FOR  MILLS;  Chas.  L.  Judge.  Austin,  Pa.  App.  filed 
Nov,  5,1894.  A  pair  of  spaced  upright  contact  posts  included  in  a  suitable 
alarm  circuit,  a  pivotally  supported  oscillating  lever  carrying  at  one  end  a 
circuit  closing  bar  working  over  the  contact  posts,  a  ball  chute  attached  to 
the  end  of  the  lever  opposite  the  circuit  closing  bar.  a  tube  arranged  under 
tbe  lower  end  of  the  ball  chute,  and  means  for  elevating  weight  balls  from 
the  lubes  on  to  tbe  high  end  of  the  ball  chute  to  provide  for  overbalancing 
the  end  of  the  lever  carrying  the  circuit  closing  bar. 

£34.206.  FILAMENT  FOR  INCANDESCENT  LAMPS;  Thos.  A.  Edison.  Menlo 
Park,  N.  J.  App.  filed  Jan.  4.  1894.  The  process  of  making  incandescent 
conductors  for  electric  lamps,  which  consists  in  softening  a  horny  animal 
substance  in  a  suitable  liquid,  forming  it  into  filaments  and  carbonizing  same. 

.=34.207.  MANUFACTURE  OF  CARBON  FILAMENTS:  Thos.  A.  Edison,  Meulo 
Park.  N.  J.  App.  filed  Dec.  27.  1886.  A  group  of  covered  receptacles  or 
carbonizing  boxes  for  incandescent  lamp  filaments,  the  several  boxes  being 
placed  one  above  another  and  having  covers  on  which  are  standards  or  pro- 
jections which  support  the  boxes  above  it. 
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No.  534,079. — Dynamo   Armature. 


No.  53,: 


-Induction  Converter, 


534.060.  ELECTRIC  CONTROLLER:  Geo.  F.  Card.  Covington,  Ky.  App.  filed 
May  17.  1894.  In  an  electric  controller,  a  shaft;  a  non-conducting  sleeve 
embracing  the  shaft;  a  series  of  cams  mounted  on  the  sleeve,  a  cut-out 
mecbanism  adapted  to  be  actuated  by  the  cams  and  means  for  rotating  tbe 
shaft. 

£34.078.  REGULATING  DEVICE  FOR  CAR  MOTORS  OR  OTHER  ELECTRI- 
CAL APPARATUS;  H.  F.  Parshall.  Schenectady.  N.  Y.  App.  filed  Dec.  11. 
1891.  Tbe  combination  of  the  main  shaft,  switch  apparatus  moved  thereby 
for  controlling  the  motor,  the  second  shaft  parallel  with  the  first  and  a  re- 
versing switch  moved  thereby,  and  an  arm  on  the  second  shaft,  which  arm 
is  locked  or  released  by  movement  of  tbe  first  mentioned  switch. 

£34.079.  ARMATURE  FOR  DYNAMO  ELECTRIC  MACHINE:  H.  F.  Parshall. 
Schenectady.  N.  Y'.  App.  filed  Feb.  20.  1892.  A  stationary  field  magnet,  a 
stationary  armature  core  of  iron  but  without  magnetizing  coils,  and  a  rotat- 
ing armature  body  consisting  of  an  iron  ring  in  the  annular  space  between 
the  field  magnet  poles  and  the  stationary  core,  the  ring  being  perforated. 
iusulated  conductors  passing  through  the  perforations  and  forming  a  drum 
winding  for  tbe  armature.     (See  illustration.) 


534.208.  INDUCTION  CONVERTER ;  Thos.  A.  Edison,  Llewellyn  Park.  N.  J. 
App.  filed  May  21.  1888.  In  an  induction  converter,  the  combination  of  a 
stationary  field  coil  and  a  stationary  armature  with  two  coils,  the  field  coil  and 
one  armature  coil  being  connected  in  multiple  arc  to  a  source  of  current  by 
means  of  commutators,  and  the  second  armature  coil  being  connected  to  the 
consumption  circuit.     (See  illustration.) 

534.209.  INCANDESCENT  ELECTRIC  LAMP ;  Thos.  A.  Edison.  Llewellyn  Park. 
N.  J.  App.  filed  Sept.  17.  1890.  In  an  incandescent  electric  lamp,  the  com- 
bination with  the  glass  stem  or  wire  support  of  leading  in  wires  passing 
through  the  same  and  held  therein  by  the  fusing  of  the  glass  tube  upon 
them,  and  each  composed  of  an  cter  covering  of  readily  fusible  metal  or 
alloy  and  an  inner  core  or  base  of  metal  of  comparatively  high  fusing  point. 

534.238.  SUPPLY  SYSTEM  FOR  ELECTRIC  RAILWAYS;  Malone  Wheless. 
Washington.  D.  C.  App.  filed  Dec.  3.  1894.  A  track  terminal  holder  com- 
prising a  socketed  receptacle  formed  with  a  passage  below  the  socket  for  the 
connecting  wiring  of  the  terminal  in  combination  with  a  non-conducling 
block  seated  and  held  iu  the  socket,  a  track  terminal  pin  passing  up  through 
the  block,  and  a  contact  cap  seated  on  the  block  and  delachably  connected 
lo  and  covering  the  upper  end  of  the  terminal  pin. 
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OUR    CONVENTION    REPORT. 

For  the  couvenience  of  those  who  may  not  care  to  read  the  papers 
and  discussions  in  full  or  in  lengthy  abstract,  and  also  to  serve  as 
an  index  to  theii  general  character,  we  print  in  our  running  report 
of  the  Cleveland  Convention  a  concise  outline  of  all  the  papers  read 
and  of  the  accompanying  discussions.  In  other  columns  the  more  im- 
portant papers  and  their  discussions  will  be  found  printed  at  greater  or 
less  length  for  those  who  desire  to  follow  the  subject  more  closely, 
exception  being  made  of  the  papers  of  Dr.  Bell  and  Messrs.  Houston 
and  Kennelly,  which,  on  account  of  their  great  length,  are  reserved 
for  another  issue.  This  plan  was  adopted,  though  involving  a  great 
amount  of  labor,  because  it  was  thought  it  would  more  nearly  sup- 
ply the  needs  of  all  classes  of  readers. 


THE  CLEVELAND  CONVENTION. 

The  tenth  year  of  the  existence  of  the  National  Electric  Light 
.Association  was  fittingly  marked  by  the  success  of  its  recent  meeting 
in  Cleveland,  and  the  start  on  the  second  decade  of  its  life  is  made 
with  every  prospect  of  a  continuance  of  the  prosperous  career  thus 
far  enjoyed.  The  only  suspicion  of  danger  is  that  the  growth  of 
rival  bodies  in  various  parts  of  the  country  may  detract  from  its 
national  character.  To  counteract  the  tendency  now  noticeable  in 
this  direction,  and  which  might  lead,  through  untoward  circum- 
stances, to  a  curtailment  of  the  dignity  and  usefulness  of  the 
National  Association,  a  broad  policy  is  necessary  with  respect  to 
geographical  distribution  of  meetings  and  solicitation  of  member- 
ship in  order  that  a  fuller  representation  of  all  sections  of  the  country 
may  result.  The  local  associations  modeled  after  the  national  body 
promise  to  become  more  ntimerous,  as  thej-  undoubtedl}'  serve  a 
good  end,  but  their  existence  does  not  necessarily  menace  the  supre- 
macy of  the  latter,  whose  scope,  if  maintained  truly  national, 
implies  opportunities  that  will  always  give  it  the  ascendency. 


THE  CONVENTION    PAPERS. 

While  but  one  notable  paper  was  read  at  the  Washington  meeting 
of  the  National  Electric  Light  .Association — that  of  Mr.  C.  F.  Scott 
— the  Cleveland  Convention  was  favored  with  several  dealing  with 
subjects  of  pressing  importance  to  the  interests  represented  by  its 
membership.  Another  feature  of  the  more  important  papers  is  that 
they  have  brought  forward  topics  of  which  the  discussion  is  likely 
to  be  continued,  much  to  the  educational  advantage  of  the  electrical 
public.  In  this  respect  the  paper  of  Dr.  Bell  easily  takes  the 
lead,  not  onl3'  from  the  newness  of  the  subject  itself,  but  particu- 
larly, as  foreshadowed  in  the  discussion  of  the  paper,  from  its  chal- 
lenge of  the  usual  definition  of  multiphased  systems.  Among  other 
points  that  it  will  also  probably  bring  forward,  the  discussion  of  which 
promises  to  be  of  professional  value  aside  from  their  bearing  on  the 
interests  concerned,  are  those  relating  to  the' comparative  saving  of 
copper  and  the  efiSciency  of  transformers  with  different  alternating 
systems,  as  well  as  the  subjects  of  inductive  drop  and  balance,  the 
practical  elucidation  of  which  will  be  particularly  welcomed.  The 
paper  of  Mr.  L.  B.  Marks  and  the  discussion  which  followed  have 
definitely  placed  before  practical  men  a  number  of  important  points 
relating  to  the  economy  of  the  arc  light,  exact  knowledge  of  which 
had  previousl)'  been  more  or  less  confined  to  a  limited  circle.  With 
a  possibility  of  a  variation  of  50  per  cent,  in  the  quantity  of  light 
from  different  carbons  supplied   with    the  same  amount  of   energy, 
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there  is  offered  abuiulant  room  for  improvement,  though,  it  must 
be  confessed,  the  problem  is  not  a  simple  one  for  the  average  station 
man,  on  account  of  the  difiRcuUy  of  controlling  the  several  factors 
entering  and  determining  their  most  efficient  value.  In  view  of  the 
discussion  that  has  recently  been  taking  place  as  to  the  enormous 
coal  consumption  of  the  average  central  station,  largely  or  entirely 
due  to  varying  load,  the  paper  of  Mr.  N.  \V.  Perrj-  was  particularly 
apropos.  Although  the  lack  of  data  from  actual  practical  trial 
under  the  condition  of  the  work  to  which  their  application  was 
proposed  maj'  detract  from  the  conclusions  arrived  at  in  regard  to 
the  absolute  or  relative  economy  of  the  systems  of  storage  considered, 
yet  a  good  service  has  been  rendered  by  a  discussion  of  the  possi- 
bilities that  may  be  contained  in  thermal  storage.  It  is  to  be  hoped 
that  the  illuminometei,  described  to  the  convention  by  Messrs. 
Houston  and  Kennelly,  may  in  practice  amply  demonstrate  its 
reliability  and  fitness  for  conmiercial  work,  for  it  would  then  offer  a 
means  of  placing  the  measurement  of  light  upon  a  rational  basis — 
that  of  the  illumination  at  the  surface  where  light  is  required, 
rather  than  the  intensity  of  ttie  source. 


COAL    CONSUMPTION    IN    CENTRAL    STATIONS. 

The  leport  of  the  Committee  on  Data  of  the  National  Electric 
Light  Association,  which  we  print  elesewhere,  while  making  a 
somewhat  more  favorable  showing  than  that  of  last  year,  yet  indi- 
cates an  appalling  lack  of  economy  in  the  operation  of  central 
stations.  While  part  of  this  is  probably  due  to  waste  in  the  boiler 
room  through  the  absence  of  skill  in  the  firemen,  yet  much  of  it 
can  doubtless  be  accounted  for  bj'  the  conditions  of  load  and  the  type 
of  machinery  used.  As  an  example,  in  a  certain  lighting  station 
within  SO  miles  of  New  York,  where  thorough  data  are  recorded, 
the  consumption  of  coal  was  found  to  be  23.9  pounds  per  kilo%vatl- 
hour  in  the  summer  and  13  Dounds  in  the  winter.  Referring  to  the 
article  by  Mr.  E.  A.  Merrill  in  our  last  issue,  we  find  from  the 
curve  corresponding  to  the  engine  used  that  these  two  quantities 
refer  to  load  factors  of  25  per  cent,  and  55  per  cent,  respectively — 
the  curves  accounting  for  all  of  the  efficiency  factors  between  the 
boiler  and  switchboard.  The  various  cur^-es  in  the  article  to  which  we 
refer  will  be  found  of  interest  to  the  engineer  in  man}'  respects, 
and  will  be  of  particular  benefit  in  assisting  to  select  the  size  of 
unit  and  type  of  engine  to  install,  either  in  a  new  station,  or  to 
increase  the  economy  of  an  old  station.  The  curves  of  the  coal 
consumption  per  kilowatt-hour  for  various  t3'pes  of  engines 
enable  comparisons  to  be  made  as  to  whether  the  decreased  con- 
sumption of  more  expensive  machiner}'  will  compensate  for  the 
increase  of  investment,  while  the  economy  curves  of  various  types  of 
engines  running  at  different  loads  serve  to  indicate  the  size  of  units 
to  adopt.  From  the  latter  table  we  learn,  for  instance,  that  small 
units  fall  off  very  rapidly  in  efficiency  with  light  loads,  but  that 
large  engines  of  the  more  highly  efficient  tj'pes  may  be  worked 
through  a  great  range  with  little  loss — a  compound  condensing 
engine  represented,  for  instance,  showing  an  increase  of  less  than 
a  half-pound  of  water  per  horse  power  hour  between  the  limits  of 
750  and  2,200  horse  power,  and  a  500  horse  power  engine 
of  the  same  type  but  one  pound  between  200  and  500  horse 
power.  Another  notable  point  in  regard  to  this  efficient  type 
is  that  the  ratio  of  water  consumption  between  the  larger 
and  smaller  units  is  much  smaller  than  with  less  efficient 
types.  For  instance,  four  units  of  500  horse  power  each  would, 
if  worked  near  their  rated  capacity,  show  an  economy  corre- 
sponding to  Ipss  than  three  pounds  of  water  per  horse  power  hour 
more  than  a  large  engine  worked  between  500  and  1,800  horse  power. 
In  this  case,  should  the  load  vary  from  less  than  500  horse  power 
to  the  maximum,  the  smaller  units  direct  connected  would  probably 
be  most  e'fficient  through  the  reduction  of  losses  beyond  the  engine. 


THE    EARLY     DAYS    OF    ELECTRIC    LIGHTING. 

To  those  engaged  in  electrical  pursuits,  the  developments  of  the 
present  present  so  much  interest  and  the  promises  held  in  the  near 
future  are  so  enticing  that  they  are  little  inclined  to  take  retrospect- 
ive glances.  As  a  consequence,  the  address  of  Mr.  Chas.  F.  Brush, 
at  the  Cleveland  Convention  on  the  early  days  of  electric  lighting, 
was  unusually  appreciated,  and  though  most  of  those  in  the  audi- 
ence had  witnessed  all  of  the  developments  referred  to,  yet  we 
doubt  if  the  minds  of  any  were  unaffected  by  the  contrasts  so 
vividly  presented  by  the  speaker.  Less  than  two-score  3'ears  have 
passed  since  the  beginning  of  the  period  recalled,  yet,  in  listening 
to  the  storj'  of  the  first  commercial  arc  machine  and  hearing  tell  of 
carbons  costing  $240  per  thousand,  the  presence,  in  the  speaker,  of 
the  inventor  of  the  former  and  pioneer  manufacturer  of  the 
latter,  alone  prevented  the  mind  from  involuntarily  locating  the 
events  in  a  dim  and  distant  past.  The  conceptions  then  held  by 
the  public  of  the  nature  of  electricity,  and  concerning  the  operation 
of  electrical  machinery,  as  related  in  several  amusing  anecdotes, 
we  fear,  are  yet  largelj'  prevalent.  It  is  onlj'  a  short  time  ago 
that  a  Jersey  farmer  expressed  to  the  writer  his  wonder  that  the  frail 
roof  of  an  electric  car  did  not  give  way  under  the  strain  of  the  trolley- 
pole  pushing  it  along.  As  to  the  operation  of  dynamos,  we  have  heard 
of  a  successful  electrical  engineer  of  to-daj-  who  confesses  that  when  a 
foreman  engaged,  not  so  long  ago,  in  installing  mill  plants  he  really 
believed  that  the  brushes  were  the  chief  agent  in  producing  electricity, 
which  explanation  was  the  one  seriously  given  to  inquisitive  cus- 
tomers. In  the  matter  of  investments  the  public  were  probably  even 
less  gullible  in  those  days  than  at  present,  for  then  the  evidences  of 
the  wonders  electricitj-  could  perform  were  less  substantial.  At  the 
present  time  the  schemes  based  upon  the  credulity  of  the  public  con- 
cerning electricity  and  upon  their  dense  ignj'anre  as  to  its  real  nature, 
are  innumerable,  and  furnish  a  more  profitable  return  to  those 
engaged  exploiting  them  than  all  but  a  few  workers  in  the  legiti- 
mate field  can  boast  of.  Within  a  few  days  we  have  been  called  upon 
by  two  persons,  one  of  whom  was  about  to  invest  a  small  fortune  in 
an  "invention"  through  which,  by  means  of  electricitj',  a  hun- 
dred or  more  horse-power  could  be  obtained  from  the  expenditure 
of  two  or  three  horse-power  in  a  steam  engine  or  electric  motor; 
the  other  inquired,  on  the  part  of  a  friend,  about  a  dynamo  iu 
which  the  latter  had  invested  $15,000  upon  the  representation  that 
the  power  required  to  generate  current  for  100  lights  was  so  small 
that  the  machine  cojld  be  turned  with  a  "force  no  greater  than 
that  of  the  little  finger."  We  will  add  that,  as  is  usual  in  such 
cases,  the  only  result  of  the  advice  given  was  apparently  to 
strengthen  the  faith  of  the  inquirers,  both  of  whom  quoted  the 
pjpular  fiction  as  to  what  Lardner  said  about  the  impossibility  of 
the  Atlantic  being  crossed  by  a  steamship,  and  the  otherstories  not 
less  widely  believed  in  regard  to  the  condemnation  of  the  incan- 
descent lamp  by  scientists,  and  the  hawking  of  the  telephone  about 
the  United  States  for  several  years  by  Bell,  in  a  vain  attempt  to  sell 
it  for  a  few  thousand  dollars. 


From   Remote   Asia. 


A  correspondent  at  Singapore,  Straits  Settlements,  sends  the 
following  description  of  an  electrical  plant  just  installed  in  the 
tin  mining  section: 

A  30-kw  generator,  driven  by  a  50-hp  "Little  Giant"  (English 
make)  turbine,  furnishes  current  at  300  volts  for  a  2-kw  and  three 
10-kw  shunt  motors  located  at  different  points  in  the  mining  dis- 
trict. The  larger  motors  belt  direct  to  6-inch  centrifugal  pumps 
working  on  20  to  30-feet  lifts,  and  the  small  motor  drives  a 
blower  for  the  smelting  furnace. 

Although  of  insignificant  output  judged  from  an  American 
standpoint,  this  little  plant  is  of  peculiar  interest  in  that  it  con- 
stitutes the  introduction  of  applied  electricity  into  the  Malay 
States,  and  will  doubtless  be  the  opening  wedge  leading  to  the 
utilization  of  the  magnificent  water  powers  of  that  country. 
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Electrical  Consonance. 

BY    CHAS.     PROTEUS   STEINMIiTZ. 

Referring  to  the  interesting  article  on  tins  subject  publisbei]  by 
Prof.  M.  I.  I'upiii  in  your  issue  of  I'eb.  9,  I  may  say  a  few  words, 
not  to  add  anything  essentially  new,  but  to  explain  I  he  phenomena 
in  a  differint  way  to  those  who  have  no  time  or  inclination  to 
study  mathematical  equations,  no  matter  bow  simple. 

Prof.  Pupiii  investigated  the  condition  under  which  primary  cur- 
rent anil  K.  M.  F,  in  an  alternating  current  transformer  coincide  in 
phase. 

Au  alternating  current  transformer  can  in  all  its  essential  features  be 
considered  as  a  divideil  circuit, with  the  secondary  current  (reduced 
by  the  ratio  of  turns  to  the  primary,  in  the  one  branch,  and  the  ex. 
citing  current  (current  at  open  secondary  circuit)  in  the  other 
branch.     The  latter  current  is  a  lagging  current. 

The  secondary  current  is  in  phase  with  the  K.  M.  V.  in  a  non-in- 
iluctive  circuit,  or  circuit  of  zero  reactance,  that  is,  a  circuit  contain- 
ing either  no  inductance  and  capacity,  or  in  which  the  negative  or 
capacity  reactance  is  equal  to  the  positive    or    inductive    reactance. 

The  latter  case  is  called  complete  resonance.  In  this  case,  reso- 
nance of  the  secondary  circuit,  the  primary  current,  which  consists 
of  the  secondary  and  the  lagging  exciting  current,  is  not  in  phase 
but  lags,  and  to  bring  it  in  phase  the  secondar}'  current  must  be 
made  to  lead  so  much  that  the  leading  component  of  the  secondary 
current  equals  and  thereby  neutralizes  the  lagging  component  of  the 
exciting  current.  This  condition  has  been  called  consonance  by 
Prof.   Pupin. 

Obviously  it  requires  a  laiger  capacity  in  the  secondary  circuit 
to  make  the  current  leading  than  to  bring  it  merely  into  harmony 
with  the  E.  M.  F. 

The  relative    proportions  are  easily  understood  from  the  diagram. 

Let,  in  Fig.  L,  OCa  represent  the  exciting  current  leading  the 
magnetism  OA/,  due  to  the  effect  of  hysteresi.';.  The  induced 
E    M.  F.   OE  is  then  90  degrees  behind  OM,  and  the    current   pro- 
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ducej  thereby  in  a  non-inductive  secondary  circuit  of  resistance  A"  is 
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If  the  secondary  circui'  contains,   besides  the  resistance 


uance  proper,  and  the  value  of  capacity  reactance  infinite,  or  open 
circuit,  which  makes  the  phase  relation  of  current  and  B.  M.  ]'. 
indefinite. 

Method  for  Obtaining  Alternating  Current  Curves. 

ilV    I.OUIS   DUNCAN. 

In  some  cases  a  telephone  method  for  obtaining  the  curves  of 
alternating  currents  and  electromotive  forces  is  very  convenient. 
The  method  ordinarily  employed  for  obtaining  current  curves  is  to 
shunt  from  a  non-inductive  resistance  in  the  circuit,  and  include  in 
the  shunt  circuit  a  contact-making  arrangement  on  the  dynamo 
shaft,  a  telephone,  and  an  electromotive  force,  due  to  a  constant 
current.  This  constant  current  is  adjusted  until  there  is  silence  in 
the  telephone.  When  this  occurs,  the  fall  of  potential  due  to  the 
alternating  current  is  equal  to  the  fall  of  potential  due  to  the  con- 
tinuous current,  and  knowing  the  latter,  we  gel  the  value  of  the 
alternating  current  at  the  instant  the  contact  on  the  shaft  is  made. 
Ivleclromotive  forces  may  be  obtained  in  the  same  way  by  balancing 
a  continuous  electromotive  force  against  the  instantaneous  value  of 
the  alternating  electromotive  force  when  the  contact  on  the  shaft  is 
made. 

There  are  several  difficulties  in  this  arrangement.  Any  small 
thermal  electromotive  force  at  the  contact  uakes  it  difficult  to  gel 
even  an  approximate  balance,  while  only  one  curve  may  be  obtained 
from  a  single  contact-making  arrangement  on  the  shaft.  I  have 
employed,  with  some  success,  a  method  in  which  some  of  these 
difficulties  are  eliminated.  To  a  telephone  diaphragm,  made  prefer- 
ably of  mica,  I  attach  a  small  coil  of  fine  wire.  Beneath  the 
diaphragm  are  two  coils  wound  together,  and  so  placed  that  the 
diaphragm  coil  is  in  a  magnetic  field  due  to  currents  flowing  in 
them.  Through  the  diaphragm  coil  I  send  instantaneous  currents 
obtained  from  a  contact-makingdevice  on  the  shaft,  there  being  a 
battery  in  circuit  with  the  coil  and  the  contact  maker.  Through 
one  of  the  stationary  coils  I  send  a  current  proportional  to  the 
electromotive  force  to  be  measured,  or  a  current  obtained  from  a 
shunt  on  a  non-inductive  resistance  in  the  dynamo  circuit.  The 
other  coil  has  a  continuous  current  flowing  through  it,  which  latter 
is  measured.  I  now  adjust  the  continuous  current  until  the  sound 
in  the  telephone  is  zero.  If  the  coils  are  equal,  this  will  mean  that 
the  continuous  current  is  equal  to  the  instantaneous  value  of  the 
alternating  current  when  the  intermittent  current  is  made.  It  will 
be  seen  that  the  method  is  independent  of  any  small  electromotive 
forces  due  to  the  contact,  and  any  number  of  curves  may  be 
obtained  from  the  same  contact-making  device. 

This  method  is  fairly  sensitive,  and  gives  good  results.  It  has, 
however,  the  difficulty  of  all  telephone  methods,  that  unless  the 
contact  only  lasts  for  an  infinitely  short  time,  there  will  always  be 
a  sound  in  the  telephone.  By  making  a  sharp  contact,  and  after 
some  practice,  the  results  are  good. 


Ry  a  reactance,  the  secondary  curie "t  OC  must  be  anywhere 
on  the  circle  c  with  OC\  as  diameter;  on  the  upper  half,  if  the  total 
reactance  is  negative  or  condensance;  on  the  lower  half,  if  the  re- 
actance is  positive. 

The  primary  current  is  the  one  side  of  a  parallelogram  with  OC<, 
as  diagonal  and  OC  as  other  side.  Thus  it  is  it  the  direction  OA, 
or  in  phiise  with  the  E.  M.  F. ,  for  the  values  o  secondary  current 
OCi,  OC.  where  C-,    G  (To  is  parallel  to  OA. 

This  diagram  shows  that  two  different  values  of  secondary  cur- 
rent OC  exist,  which  bring  the  primary  current  to  phase  coinci- 
dence. One,  OCj  and  the  corresponding  primary  current  Orj,  very 
large,  the  other,  OCi  and  the  corresponding  primary  current  Oc,, 
small. 

This  diagram  shows  nicely  the  connection  between  this  phe- 
nomenon and  the  phenomenon  of  resonance.  Changing  gradually 
to  an  ideal  transformer  of  no  self-induction  and  no  exciting  current 
b)'  decreasing  OCo  indefinitely,  we  see  OCi  coincide  with  OCi,  elec- 
trical resonance,  and  OCs  equal  zero,  open  circuit.  That  is,  the  two 
values  of  consonance  aie:  1.  The  condition  of  secondary  resonance 
combined  with  sufficient  leading  current  to  neutralize  the  lagging 
component  of  exciting  current;  2.  A  capacity  in  the  secondar)-  cir- 
cuit sufficient  to  cause  a  leading  secondary  current  to  flow,  sufficient 
to  compensate  for  the  magnetizing  current. 

Both  cases  find  their  analogue  in  resonance  as  a  special  case, 
corresponding  to  OCi,=0,    which    gives   two  values    also,  the  reso- 


Telephony  in  Qreat   Britain. 


(From  Our  Own  Correspondent. J 

For  some  years  the  growth  of  interurban  telephony  was  the 
cause  of  considerable  apprehension  on  the  part  of  the  telegraph 
officials  of  this  country;  and  in  May,  1892,  they  succeeded  in  in- 
ducing the  Treasury  to  pay  serious  attention  to  the  matter  with 
the  result  that  a  minute  was  drawn  up  embodying  what  it  was 
deemed  should  in  future  be  the  policy  of  the  Government  in  con- 
nection with  telephony. 

To  put  it  briefly,  the  trunk  wires  of  the  National  Telephone 
Company  were  to  be  purchased,  and  that  concern  was  to  be  con- 
fined rigidly  to  urban  exchange  work,  and />if  r  co«/ra  the  Govern- 
ment was  to  delegate — always  with  the  sanction  of  the  local 
authorities  concerned — so  much  of  its  statutory  privileges  in  con- 
nection with  the  running  of  wires  as  the  Government  mind 
deemed  desirable  in  the  interests,  not  of  the  National  Telephone 
Company,  but  of  national  telephony. 

In  August,  1892,  an  Act  of  Parliament  embodying  this  policy 
was  passed.  This  policy  was  so  suddenly  sprung  upon  the 
country,  and  so  rapidly  rushed  through  Parliament,  and  there 
were  so  many  peculiar  circumstances  connected  with  the  matter, 
that  in  any  other  country  than  England  I  think  there  would 
have  been  allegations  of  corruption.  Since  then  the  Govern- 
ment has  been  engaged  in  embodying  this  policy  in  a  legal 
agreement  between  itself  and  the  National  Telephone  Company, 
and  to-day,  more  than  three  and  a  half  years  since  the  passing 
of  the  Act  of  1892,  this  agreement  still  remains  unsigned.     It  is 
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complete  so  far  as  the  contracting  parties  are  concerned,  but 
Parliament  and  the  municipalities  are  throwing  all  possible 
obstacles  in  the  way  of  the  signature  of  the  agreement.  Re- 
cently a  deputation  from  the  Municipal  Corporations  Associa- 
tion waited  upon  the  Postmaster-General  and  displayed  a  strange 
lack  of  knowledge  of  the  facts  of  the  case.  Later  a  dcputaticn 
from  the  London  County  Council  waited  upon  the  Postmasttr- 
General  protesting  against  the  agreement,  and  calmly  sug- 
gested that  the  County  Council  itself  should  be  granted  a 
telephone  license  for  London.  The  fact  is,  Government  pur- 
chase is  inevitable,  and  the  present  arrangement  is  only  a  half- 
waj-  house  on  the  way  toward  it.  The  Post-Office  has  a  perfect 
right  to  grant  compact  licenses  if  it  thinks  fit,  and  no  doubt  the 
municipalities  would  be  the  only  bodies  whom  it  would  be  of  any 
good  to  place  in  competition  with  the  National  Telephone  Com- 
panj-.  The  assumption  by  the  London  County  Council,  however, 
of  the  duty  of  providing  a  city  of  some  five  million  inhabitants 
with  a  cheap  municipal  telephone  service  is  absolutelj'  out  of  the 
question.  The  task  would  be  too  big,  and  the  County  Council 
has  not  the  confidence  of  the  telephoning  public. 


The   Early  History  of  Arc  Lighting. 


BY   CHAS.    F.    BRUSH. 

A  few  dajs  ago  I  was  asked  to  make  some  remarks  on  this  occa- 
sion concerning  the  early  history  of  electric  lighting,  strictly  from 
my  own  standpoint.  Now,  as  most  of  you  are  aware,  I  retired 
from  the  electrical  business  several  years  ago  in  order  to  give  my 
competitors  a  chance  on  the  field.  I  therefore  objected,  as  this 
ancient  bistorj-  is  forgotten  and  buried,  ai.d  pleaded  that  I  could 
not  spare  time  to  take  it  up  again  and  polish  up  the  bones  and  ar- 
range them  in  sequence  and  articulate  them  and  make  the  whole 
thing  presentable.  I  really  cannot  afford  to  let  you  go,  however, 
now  that  you  are  here,  and  I  will  say  a  few  words. 

I  will  begin  by  calling  your  attention  to  the  fact  that  dynamo- 
electric  machines  for  electric  plating  antedated,  bj-  a  co.3siderable 
period,  the  use  of  such  machines  for  lighting  purposes.  This  is 
interesting  from  a  historical  standpoint,  because  when  I  invented  the 
compound  field  winding  for  constant  potential,  now  so  generally 
used  in  lighting  and  power  transmission,  I  applied  it  first  to  plating 
machines.  That,  I  believe,  is  not  generally  known,  and  may  there- 
fore be  interesting.  Some  of  you  will  remember  that  all  of  the 
early  Brush  arc  lighting  machines  were  single-lighters.  Two  of 
these  machines  were  exhibited  in  the  summer  of  1877  at  the  Frank- 
lin Institute  in  Philadephia.  My  friend  at  the  left  (Prof.  Hous- 
ton) will  remember  all  about  it.  It  was  soon  after  that  when  we  suld 
a  single-lighting  machine  to  Dr.  Longworth,  of  Cincinnati.  This 
was  one  of  the  very  first,  if  not  the  first  sale  of  a  Brush  arc  lighting 
machine.  It  was  late  in  1877,  or  the  very  beginning  of  1878;  and 
the  doctor  paid  for  it — paid  cash  for  it.  I  hear  these  things  are 
done  differently  now.  At  any  rate,  I  went  down  to  Cincinnati  to 
show  the  doctor  how  to  run  that  machine,  and  one  evening  while 
I  was  there  he  exhibited  the  light  from  the  balcony  of  the  building 
on  one  of  the  principal  streets  in  which  he  lived.  It  was  a  4,000 
candle  light,  and  of  course  it  attracted  a  large  crowd  of  people,  and 
ever}'  man  in  that  crowd  was  ready  and  willing  and  anxious  to  tell 
his  neighbors  all  about  it.  I  mingled  in  the  crowd  for  a  time  to  hear 
the  comments.  I  found  one  man  who  had  collected  quite  an  audience 
about  him.  Calling  attention  to  the  solenoid  at  the  top  of  the  lamp, 
he  said,  "That  is  the  can  that  holds  the  oil;"  and  speaking  of  the 
side  rod  of  the  lamp,  "That  is  the  tube  which  conducts  the  oil  from 
the  can  to  the  burner.  "  He  did  not  say  anything  about  electricity 
at  all — a  little  oversight  that  was  not  noticed  by  his  hearers. 

These  early  single-light  machines  were  quickly  followed  by  two 
and  four-light  machines;  that  is  to  say,  machines  adapted  to  furnish 
two  or  four  separate,  distinct  currents,  each  adapted  to  run  a 
single  arc  light.  Several  of  these  machines  were  sold  during  the 
season  of  1878  for  lighting  stores  and  shops.  Among  others,  Mr. 
Wanamaker,  of  Philadelphia,  bought  a  number  to  light  his  store. 
One  of  the  earliest  of  these  four-light  machines  was  exhibited  at  the 
works  of  the  Union  Steel  Screw  Company  in  this  city  to  a  number 
of  invited  guests.  One  gentleman  on  that  occasion  looked  the 
whole  apparatus  over  very  caretull}-,  perhaps  a  half  hour,  sized  it 
up,  and  then,  pointing  to  the  line  wire,  he  said  to  me,  "How  large 
is  the  hole  iu  that  wire  that  the  electricity    flows    through?"      An- 
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Oilier  gentleman,  one  connected  with  the  screw  company,  observed 
ill  complete  silence  the  machine  running  for  perhaps  five  minutes. 
Then  he  fully  digested  the  whole  thing,  and  was  ready  to  tell  nie 
all  about  it.  He  said,  "The  electricity  in  that  thing  i.s  generated 
by  that  revolving  business  there,  rubbing  the  air  up  against  these 
iron  blades  (meaning  the  magnets),  just  as  you  get  sparks  when 
you  rub  a  cat's  back."  I  raised  the  objection  that  while  that  was 
a  good  theory,  it  did  not  fully  meet  the  facts,  but  he  would  not 
hear  anything  from  me.  He  said,  "The  whole  thing  is  plain.  If 
you  slioiild  run  that  machine  in  a  vacuum  where  there  is  no  air, 
you  could  not  get  anj-  electricity."  His  ignorance  was  so  blissful 
that  I  thought  it  would  be  folly  to  enlighten  him,  and  did  not  try 
to  do  it. 

The  year  of  which  I  am  speaking — 1878 —was  memorable  in  the 
history  of  electrical  lighting.  It  was  during  that  year  that  I  had 
the  great  pleasure  and  good  fortune  to  invent  and  develop  ami  com- 
mercially introduce  the  modern  series  arc  lamp  with  the  shunt  coil. 
It  was  this  invention — I  am  sure  you  will  all  agree  with  me — which 
first  made  arc  lighting  from  central  stations  commercially  possible, 
and  T  think  it  may  justly  be  considered  as  marking  the  birth  of 
the  electric  lighting  industry  of  the  world  today. 

One  of  the  fir>t  instances,  I  think  quite  the  first  instance,  of  the 
use  of  arc  lighting  for  purelj'  commercial  purposes  was  in  our  little 
public  square  in  this  citj-.  Twelve  lights  were  carefully  installed 
in  the  park  on  high  ornamental  pole.s.  The  lamps  used  were  of 
the  ordinarj',  so-called  2,000,  caudle  power.  In  this  connection,  it 
will  be  remembered  that  a  professor  in  New  York  once  said  he 
imagined  the  electrical  companies  arrived  at  the  2,000  candle  power 
by  measuring  it  north,  south,  east  and  west,  giving  500  each  way, 
and  added  them  all  together.  That  measurement  was  taken  in  the 
interest  of  the  gas  company,  as  I  have  learned.  While  we  were  in- 
stalling this  plant  in  the  public  square  a  great  deal  of  interest  was 
manifested  in  the  installation  by  the  public,  and  on  the  occasion 
of  starting  the  lights  our  little  park  was  packed  from  side  to  side, 
and  it  was  evident  that  many  of  the  people  expected  a  blinding 
glare  of  light,  as  evidenced  by  the  fact  that  many  of  them  had  pro- 
vided themselves  with  colored  spectacles  or  smoked  glass.  Of 
course,  there  was  a  general  feeling  of  disappointment  at  first  in  this 
respect,  although  every  one  was  ready  to  admit  he  could  read  with 
perfect  ease  in  any  part  of  the  square.  After  a  few  weeks,  when  the 
novelty  had  worn  off,  and  the  people  had  got  tired  of  staring  at  the 
arc,  and  had  time  lo  see  how  nicely  the  little  park  was  lighted,  the 
general  verdict  was  that  the  electric  lights  in  the  park  were  a  pretty 
good  thing  after  all;  and  that  is  the  general  verdict  everywhere. 

Of  course,  we  had  lots  of  trouble  in  the  early  days  with  carbons. 
The  histor3-  of  the  carbon  business  is  peculiar.  Our  first  carbons 
were  crooked,  of  course,  and  were  soft,  and  had  high  electrical 
resistance,  and  burnt  out  rapidly,  and  were  very  expensive.  To 
decrease  the  electrical  resistance  and  prolong  the  life  of  the  carbons, 
we  electro-plated  them  with  copper,  which  is  still  done.  This 
little  scheme  of  covering  the  carbons  with  just  enough  and  not  too 
much  copper  was  the  onl)'  easy  invention  that  it  was  mj'  good  for- 
tune to  make,  and  it  paid  fairly  well,  considering  the  effort  in- 
volved, which  was  mighty  small.  It  jielded,  if  I  remember,  some- 
thing like  S150, 000  in  cash  royalties  before  the  bottom  fell  out 
of  the  carbon  business.  They  were  sold  at  the  rate  of  S240  a  thou- 
sand. I  say  at  the  ra/e  of  S240  a  thousand  because  nobody  ever 
thought  of  ordering  a  thousand  carbons  at  once.  Fifty  or  a  hun- 
dred was  considered  a  fair  order.  As  the  business  increased  a  little 
we  were  able  to  reduce  the  price  of  the  carbons,  and  we  did  reduce 
it  at  one  step  to  S150  a  thousand.  It  was  at  a  loss  for  a  time,  but 
then  we  held  our  own,  and  afterwards  made  a  little  money.  We 
subsequently  reduced  them  from  S150  to  S52.50,  on  the  theory  that 
cheaper  carbons  would  stimulate  the  growth  of  the  electrical  light 
industry,  and  our  theory  was  proven  correct.  Their  use  was  stimu- 
lated, and  the  business  increased  enormously,  so  that  while  we  lost 
monej-  on  the  carbons  for  a  good  while,  later  we  made  a  handsome 
profit  at  that  price.  Others  seemed  to  grasp  the  situation  about  that 
time,  and  competition  sprung  up,  and  it  knocked  the  profits  of  the 
carbon  business  ill  to  pieces.  I  presume  now  you  can  get  your  car- 
bons for  next  to  nothing  a  thousand,  with  "a  beautiful  chromo  in 
each  box;"  and  I  have  no  doubt  if  you  insisted,  you  could  get  a 
nice  gold  frame  for  each  of  the  chromos.     This  is  a  pointer  for  30U. 

As  to  electrical  lighting  at  the  present  day,  most  of  you  know 
more  about  it  than  I  do,  for  I  have  been  accumulating  rust  for  sev- 
eral years,  and  I  will  not  attempt  to  tell  you  anj'thing  about  it,  but 
will  simply  thank  you  for  your  attention. 


THE  great  success  of  the  Cleveland  Convention  of  the 
National  Electric  Light  Association  fitting-ly  marked 
the  tenth  anniversary  of  the  founding  of  this  flourish- 
ing body.  The  meeting  was  unusually  well  attended, 
and  its  proceedings  were  characterized  by  a  dignified  tone  and 
earnest  spirit  verj-  appropriate  to  the  professional  role  of  the 
Association  and  the  vast  commercial  interests  which  it  rep- 
resents. The  former  reproach  of  perfunctory  interest  in  the 
reading  and  discussion  of  papers  no  longer  applies  to  the  meet- 
ings of  the   National    Electric  Light   Association,   and    it    was 

remarked  that  the  Cleve- 
land Convention  furnished 
quite  a  contrast  in  this 
respect  to  the  recent  an- 
nual meeting  of  another 
association. 

The  commercial  exhibits 
were  not  so  extensive  as  at 
some  other  meetings,  but 
what  was  lacking  in  num- 
ber was  more  than  com- 
pensated for  by  the  ad- 
mirable   working    exhibit 


among  American  cities  for  the  beauty  of  its  streets  and  resi- 
dences as  well  as  for  the  social  qualities  and  artistic  culture  of 
its  residents. 


C.    H.    WIL.MERDING,    I'l.     : 

of  the  monocyclic  system,  which,  as  a  beautiful 
exampleof  the  flexibility  of  alternating  workinir 
and  a  practical  illustration  of  the  modern  trend  \ 
of  electrical  advanceuient,  served  a  purpose  be- 
yond a  merely  commercial  one  and  received  a 
corresponding  appreciation.  i 

One  of  the  notable  features  of  the  Conventior, 
was  the  presence  of  three  of  the  great  pioneers 
of  electric  lighting, Brush, Thomson  and  Houston, 
and  the  address  of  Mr.  Brush  formed  the  most 
interesting  part  of  the  proceedings,  important 
and  interesting  as  the  latter  were.  His  reminiscences  of  the 
early  daj's  of  electric  lighting  and  amusing  anecdotes  of  the 
impressions  which  the  mysterious  agent  then  produced  on  the 
public  brought  to  the  minds  of  his  hearers  the  newness  of  an 
art  which,  in  view  of  its  present  stage  of  advancement,  requires 
such  an  occasional  reminder  in  order  to  keep  the  fact  from 
escaping  the  memorj'   altogether. 

The  social  features  ot  the  convention  added,  as  usual,  much  to 
the  enjoyment  of  the  occasion,  and  the  visitors  had  every  evi- 
dence that  the  high  reputation  enjoyed  by  Cleveland  for  warm 
hospitality  has  not  been  unworthily  bestowed.  None  were  more 
hearty  in  approval  of  the  selection  of  Cleveland  for  the  meeting 
place  of  the  Association  than  the  ladies  among  the  visitors,  who 
were   given  every  opportunity  to   appreciate   its   enviable   fame 


The  Convention  was  called  to  order  in  Aruiy  and  Navy  Hall 
at  11a.  ni. ,  by  President  Francisco,  who  then  introduced  Mayor  Blee. 
The  Mayor  of  the  Forest  Citj',  in  an  appreciative  speech, 
said  he  hardly  thought  it  necessary  to  offer  the  delegates  the 
freedom  of  the  city,  as  he  bad  from  observation  found  that  they  bad 
already  taken  it.  He  would,  nevertheless,  inform  them  that  the 
city  was  theirs,  and  should  his  electrical  friends,  Messrs.  Brush, 
Wason  and  others,  into  whose  hospitable  care  he  consigned  their 
confreres,  fail  in  the  duties  thus  delegated  to  them,  he  would  try  his 
hand  at  it  himself.  The  Mayor  then  introduced  "the  next  Gov- 
ernor of  Ohio,  and  an  eloquent  after-breakfast  speaker — Mr.  James 
M.  Hoyt. " 

Mr.  Hoyt  informed  his  audience  that  the  Maj'or  was  right  in  say- 
ing he  was  an  after-breakfast  speaker,  as  he 
never  remembered  making  a  speech  before 
breakfast  in  his  life.  He  understood  the  Con- 
vention was  a  little  slow  in  gathering,  and 
ascribed  it  to  the  reason  that,  there  being  some 
doubt  as  to  whether  or  not  electricity  was  a 
fluid,  many  had  probably  been  delayed  in  the 
barroom  of  the  Hollenden  experimenting  in 
regard  to  that  point.  He  regretted  that  the 
Convention  was  not  held  during  a  more  pleas- 
ant mouth,  but  added  that  all  would  try  to  make 
up  for  the  chill   in   the   air   by  the  warmth  of 


welcome  and  hospitality  extended. 
As  to  the  appropriateness  of  the  As- 
sociation meeting  being  held  in 
Cleveland,  he  said  ihat  while 
"Franklin  in  Philadelphia  first  har- 
nessed the  lightning,  and  Morse  of 
New  York  made  a  winged  mes- 
senger of  it;  while  Bell  of  Wash- 
ington endowed  it  with  the  power  of 

speech  so  clear  and  penetrating  that  not  distance,  but  only  the 
telephone  girl,  could  reuder  it  inaudible,  and  Edison  of  Menio 
Park  made  a  mock  echo  of  if,  it  was  Brush  of  Cleveland  who 
made  illumination  of  it,  the  beams  of  which,  while  I  talk,  are  pene- 
trating inio   the   remotest   corners  of  the   earth,  piercing  the  fog  of 
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London,  shining  on  the  boulevards  of  Paris  and  Vienna,  cjlistening 
on  the  icy  surface  of  the  Neva,  and  rending  apart  the  mantle  of 
darkness  and  throwing  a  kindly  light  over  the  horrors  of  the  baltlr- 
fields  of  distant  Asia.  "  The  witty  and  eloquent  remarks  of  Mr. 
Hoyt  were  received  v\ith  much  applause. 

The  president  next  introduced  Mr.  Charles  F.  Brush,  who  deliv- 
ered an  exceedingly  interesting  address,  reprinted  in  full  el.sewhcrc, 
replete  with  amusing  anecdotes  relating  to  the  first  days  of  electric 
lighting,  and  which  was  frequently  interrupted  by  the  applause  and 
laughter  of  the  audience. 

Mr.  Francisco  then  delivered  his  presidential  address,  in  which 
he  referred  to  the  eminent  appropriateness  of  the  tenth  .Tunual  con- 
vention of  the  .Association  being  lielil  at  the  Imnie  of  one  of  tlie  pio- 
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neers  of  electrical  industries — Mr.  Brush.  He  called  attention  to 
the  gigantic  strides  made  in  electrical  progress  during  the  past 
decade,  in  which  the  100  ceutral  stations  at  the  beginning  of  that 
period  have  grown  to  25,000,  representing  assets  of  $300,000,000,  to 
which  should  be  added  7,500  isolated  plants  valued  at  8200,000,000 
more  Ten  years  ago,  he  said,  the  total  number  of  arc  lamps  could 
be  counted  in  a  moment's  time,  while  now  more  than  500,000  are 
in  use.  He  described  the  first  central  station  built  in  1882,  and 
referred  to  the  fact  that  then  voltmeters  and  ammeters  were  not  in 
use,  lamps  being  regulated  by  their  appearance,  and  in  case  of 
trouble  the  station  was  shut  down  and  all  hands  turned  out  to  hunt 
and  repair  damages.  As  a  contrast,  to-day  there  are  single  stations 
furnishing  150,000  lamps  and  the  interruption  of  light  for  a  moment 
is  regarded  as  the  result  of  gross  incompetency.  In  1884  the  first 
experimental  street  railway  starte  1  in  Cleveland,  using  but  one  car; 
todaj'  there  are  1,000  railways  in  operation,  with  10,000  miles  of 
track  and  assets  amounting  to  $600,000,000. 

Mr.  Francisco  then  dwelt  upon  the  immense  possibilities  in  the 
future  of  electricity,  and  briefly  treated  what  he  called  the  "recent 
craze  for  municipal  ownership,"  which  movement,  he  stated,  ought 
to  receive  the  most  careful  consideration  by  this  convention.  In  con- 
clusion he  called  attention  to  the  excellent  condition  of  the  Associa- 
tion in  regard  to  membership  and  finances  and  paid  a  fitting  tribute 
to  the  labors  of  Secretary  Porter.  His  remarks  were  closed  with  a 
reference  to  the  high  character  of  the  papers  to  be  read. 

The  convention  was  then  declared  open  for  regular  routine  work, 
but  adjourned  on  motion  to  allow  the  members  to  meet  Mr.  Charles 
F.  Brush  and  Professor  Elihu  Thomson,  who  became  the  subjects 
of  an  impromptu  ovation. 

AFTERNOON  SESSION. 

The  meeting  was  called  to  order  at  2:30  and  Mr.  Nelson  W.  Perrj* 
proceeded  to  read  his  paper  on  "The  Storage  of  Energy  Essential 
to  the  Economy  of  Working  in  Central  Stations."  Mr.  Perry  esti- 
mated the  cost  of  producing  a  unit  of  electrical  energy  with  present 
methods,  and  with  this  as  a  basis  then  made  comparisons  with 
different  sj'stems  of  storage.  His  conclusions  were  that  the  storage 
battery  system  would  entail  no  saving  except  in  special  cases  or 
as  an  auxiliary ;  that  of  three  thermal  storage  systems  described, 
there  would  be  the  following  savings:  With  coal  at  $1.75  per  ton, 
a  saving  of  6  cents,  S20.20  and  $23.36  respectively,  per  annual  horse 
power  for  steam  storage,  feed  storage,  and  feed  and  steam  storage 
combined,  on  the  basis  of  a  load  factor  of  25  per  cent.,  an  annual 
horse  power  hour  uuder  present  methods  being  assumed  to  cost 
S117.78;  with  coal  at  S3. SO  per  ton  those  figures  become  $13.63, 
S30.82,  £37.05  and  £148.40,  respectively. 


A.Iively  discussion  followed,  which  was  participated  in  by  Prof.  W. 
M.  Stineand  Messrs.  Herbert  Lloyd,  John  Seely,  J.  I.  Ayer,  Peter 
Wright,  Fred  Nichols  and  C.  L.  Edgar.  Prof.  Stine,  in  comment- 
ing upon  the  paper,  suj;gested  that  many  of  the  failures  with  storage 
batteries  were  due  to  llie  lack  of  knowledge  on  the  part  of  the  invent- 
ors and  manufacturers,  and  called  attention  to  the  many  points  which 
enter  into  the  manufacture  and  care  of  storage  batteries.  Mr. 
Herbert  Lloyd  severely  criticised  many  of  the  figures  given  by  Mr. 
Perry,  claiming  that  as  far  as  they  related  to  the  use  of  storage  bat- 
teries they  were  extravagantly  high.  By  substituting  what  were 
claimed  to  be  true  commercial  costs,  Mr.  Lloyd  arrived  at  the  re-sull 
tliat  instead  of  electrical  storage  costing  more  than  present 
methods,  it  really  cost  much  less,  and  was  even  cheaper  than  any  of 
the  thermal  systems  described,  assuming  Mr.  Perry's  figures  in  these 
cases  as  correct.  For  instance,  the  amended  figures  showed  a  saving 
per  annual  horse-power  of  $39.50  with  coal  at  SI. 75  and  $48.29  with 
coal  at  $3.50.  Mr.  Peter  Wright  referred  to  his  experience  with  the 
Germantown,  Pa.,  auxiliary  storage  batter}'  plant,  which  he  staled 
gave  good  satisfaction  and  entailed  an  anuu.al  saving  of  $1,871.70. 
Mr.  Edgar,  of  the  Boston  Edison  Illuminating  Company,  stated  that 
at  present  his  company  is  operating  one  of  the  largest  storage  bat- 
tery plants  in  the  world  and  saving  10  per  cent,  of  its  coal  bill,  and 
the  total  investment,  with  half  battery  and  half  steam  power,  is 
only  75  per  cent,  of  what  it  would  be  with  iteam  alone.  The  battery 
is  guaranteed  for  ten  j-ears  and  maintained  in  order  by  the  makers 
for  six  percent,  per  annum  of  the  cost  of  the  cells.  In  reply  to  criti- 
cisms made,  Mr.  Perry  maintained  the  substantial  correctness  of  his 
figures,  and  stated  that  the  case  mentioned  by  Mr.  Edgar  was  not 
one  of  complete  storage  and  therefore  did  not  affect  the  conclusions 
ot  the  paper.  The  paper  and  discussion  are  printed  in  fuller  ab- 
stract elsewhere. 

At  the  conclusion  of  the  discussion  of  Mr.  Perry's  paper  Prof. 
Houston  read  a  paper  by  himself  and  Mr.  A.  E.  Kennelly  on  "A 
New  Method  of  Measuring  Illumination,"  which  will  be  printed  in 
full  in  another  issue.  The  authors  lay  stress  upon  the  fact  that 
the  degree  of  actual  illumination  produced  by  a  source  of  light,  and 
not  its  photometric  intensity,  is  what  is  desired  to  be  known  in  a 
given  case.  Owing  to  complexity  of  calculations  and  their  lack  of 
weight  in  dispute  a  method  of  measuring  illumination  is  much 
needed,  and  an  apparatus  for  this  purpose  devised  by  the  authors  is 
then  described.  The  total  length  of  the  instrument  is  6,'3  inches,  its 
breadth  is  I'j  inches,  itsheight  2 '4  inches  and  its  weight  10  ounces, 
and  it  can  therefore  be  readily  carried  in  the  pocket.  Its  principle 
depends  upon  the  fact  that  the  illumination  received  upon  the  printed 
p.ige  of  a  book  or  newspaper  must  have  a  definite  value  in  order  to 
render  the  printed  characters  legible,  and  that  the  intens'ty  of  the 
illumination  so   required   will,  for  a    normal  eye,    depen^'  upon  the 
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si.!e  and  character  of  the  print.  In  carrying  this  out  a  small 
printed  tablet  is  placed  in  a  darkened  box  and  exposed  to  illumina- 
tion from  a  translucent  plate  of  porcelain  or  opal  glass  which  re- 
ceives, directly  on  its  surface,  tbe  illumination  whose  intensity  is 
to  be  measured;  the  area  of  the  translucent  plate  is  then  varied  by 
a  sliding  shutter  until  the  amount  of  light  received  by  the  test  char- 
acters just  permits  of  their  legibility, and  from  a  scale  in  connection 
with  the  shutter  indicator  the  luminous  intensity  of  the  source  is  read. 
The  authors  also  explained  the  proposed  international  unit  of  il- 
lumination— the  lux  or  approximately   the  illumination  produced  by 
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a  British  canjle  at  a  distance  of  a  iijelre — and  strongly  advised  its 
adoption  by  llie  Association. 

In  the  iliscussion  which  followed  part  was  taken  by  Mr.  Caryl  I). 
Haskins,  Prof.  Elihu  Thomson  and  Mr.  J.  I.  Ayer.  Mr.  Haskins 
suggested  that  the  translucent  screen  might  not  have  the  same 
permeability  for  rays  of  light  of  diiTereut  color  and  that  the  human 
eye  appreciates  one  more  than  the  other  in  different  individuals. 
Prof.  Thomson  referred  to  the  time  element  of  the  eye  respond- 
ing to  changes  in  light,  which  would  enter  in  taking  observations 
with  the  instrument  described, and  which  is  different  in  diiTereut  indi- 
viduals. Another  physiological  element  whu-li  enters  is  that  after  the 
printed  characters  become  known  they  will  l)e  easier  read.  Other 
objections  are  that  all  eyes  do  not  have  the  same  aperture  for  light, 
that  ihe  iris  does  not  respond  equally  in  different  people,  and  that 
color  blindness  may  vitiate  the  results.  In  conclusion  Prof.  Thomson 
said  that  if  after  testing  these  and  other  points  the  error  does  not  ex- 
ceed 10  per  cent.,  as  claimed,  the  instrument  will  be  unqualifiedly 
indorsed. 

Sir.  J.  I.  Aj-er  related  the  experience  of  a  committee  which  in- 
vestigated the  point  brought  foiward  by  Prof.  Thomson  in  regard 
to  the  influence  of  familiarity  with  letters  in  testing  for  eye- 
sight; it  was  found  that  this  influence  was  great,  but  in  the  in- 
stance referred  to,  was  neutralized  by  substituting  slips  containing 
lines  of  Volapuk,  practically  impossible  to  memorize. 

Mr.  Kennelly.in  reply,  said  that  the  question  as  to  the  relative  sift- 
ing power  of  the  translucent  screen  did  not  apply  if  the  instrument 
was  calibrated  by  light  of  the  same  character  as  measured,  and  other- 
wise the  discrepancy  was  too  small  to  be  noticed.  In  regard  to  famil- 
iarity with  the  test  characters,  the  observer  will  simply  endeavor 
to  bring  them  down  until  he  cannot  read  them.  As  to  the  imper- 
fection of  human  eyes,  it  is  not  possible  to  get  an  instrument  based 
upon  the  agency  of  the  eye  that  will  be  absolutely  correct;  on  the 
other  hand,  our  eyes  have  some  definite  value,  and  just  in  so  far  as 
they  are  perfect  or  normal,  just  in  so  far  can  the  measurements  re- 
lied upon  be  conducted.  Prof.  Houston  said  that  the  objections 
raised  by  Prot.  Thomson  must  necessarily  apply  to  any  instrument 
of  physical  research.  After  all,  the  instrument  proposed  only  re- 
quires for  its  use  that  a  person  be  able  to  do  what  his  training  has 
taught  him  to  do,  since  be  first  opened  bis  eyes  in  this  world — to 
be  able  to  see  an  object  with  fair  distinctnes.s. 

A  vote  of  thanks  was  tendered  to  Messrs.  Houston  and  Kennelly 
for  their  paper,  and  a  number  of  communications  to  the  convention 
were  then  read,  including  an  offer  to  the  delegates  by  the  Cleve- 
land electric  railway  and  telephone  companies  of  the  free  use  of 
their  facilities  while  in  attendance  on  the  convention.  A  number 
of  letters  and  telegrams  regretting  inability  to  be  present  were  re- 
ceived from  a  number  of  gentlemen,  including  Nikola  Tesla,  S. 
P.  Thompson,  Hon.  William  McKinley,  George  Westinghouse,  Jr., 
and  C.  A.  Coflfin. 


President  Francisco  called  the  meeting  to  order  at  10.15  a.  m. 
The  Committee  on  Finance,  Mr.  J.  A.  Seeley,  chairman,  made 
its  report,  which  showed  the  Association  to  be  in  a  highly  satis- 
factory condition,  there  being  no  liabilities  outstanding  and 
quite  a  comfortable  cash  balance  in  hand.  Mr.  John  I.  Beggs, 
commenting  upon  the  report  of  expenditures,  expressed  the 
opinion  that  the  maintenance  of  a  perjnanent  office  was  unneces- 
sary, that  the  salary  of  the  secretary  was  extravagant,  and  that 
his  services  should  not  be  required  the  year  round.  Mr.  Beggs 
severely  criticised  the  "exhibit  feature"  of  the  convention  and 
declared  himself  opposed  to  anj-  sort  of  alliance  with  manufac- 
turers, whom  he  denounced  generallj'  as  inimical  to  central  sta- 
tions. Mr.  W.  R.  Gardener  and  Mr.  Seely  replied  to  Mr.  Beggs' 
criticisms,  and  the  sense  of  a  large  majority  of  the  members 
present  seemed  to  be  strongly  in  favor  of  maintaining  per- 
manent headquarters,  and  that  the  secretary's  expense  account 
is  by  no  means  in  proportion  to  the  value  of  his  services. 

Mr.  W.  E.  Harrington  then  read  a  paper  on  "The  Correct 
Method  of  Protecting  Electric  Circuits,"  in  which  he  gave  the 
result  of  some  experiments  made  in  order  to  determine  the  rate 
of  increase  of  current  upon  suddenly  closing  a  generator  circuit. 
It  was  found   that  quite   an   appreciable   time   was  required  to 


bring  the  current  up  to  its  normal  value.  Mr.  Harrington  con- 
.sidered  that  tliis  demonstrated  the  superiority  of  magnetic  cir- 
cuit breakers  for  the  rca.soii  that  they  would  act  in  case  of  great 
increase  of  current  due  to  ^hort  current  or  overload,  before  the 
current  could  reach  a  .strength  that  would  injure  the  armature. 
Fuses,  on  the  contrary,  not  acting  soproniptly,  would  enable  the 
current  to  obtain  a  normal  value. 

Mr.  C.  N.  Black  next  read  a  paper  on  "Large  Arc  Dynamos," 
which  is  abstracted  at  length  in  another  column.  Mr.  Black 
advocated  the  superiority  of  the  open-coil  type  arc  dynamo,  and 
gave  a  number  of  reasons  to  sustain  his  rosition.  Among  these 
were  the  greater  self-induction  of  the  coils  and  le^s  number  of 
commutator  segments,  thus  preventing  sparkirg  around  the 
coinuiutator.     Also, that  this  great  armature  self-inductor  tended 
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in  case  of  the  circuit  being  opened  to  reduce  the  rise  in  the  E.  M. 
F.  In  addition,  a  further  advantage  in  this  respect  consists  in 
the  fact  that  when  the  rise  of  voltage  exceeds  a  certain  point, 
which  is  below  that  of  danger  to  insulation,  the  commutator  will 
flash  and  short  circuit  the  armature,  thus  reducing  the  voltage 
to  zero.  Two  large  Brush  machines  of  the  latest  type  were  de- 
scribed and  characteristic  curves  shown  which  indicated  that 
beyond  the  bend  of  the  curve  the  machines  gave  an  almost  con- 
stant current.  The  electrical  efficiency  of  these  machines  was 
stated  to  be  94  per  cent,  and  the  commercial  efficiency  90  per 
cent.,  while  magnetic  reluctance  is  very  much  less  than  in  older 
types  and  the  density  at  which  the  armature  iron  is  worked  is 
less  than  12.4  kilogausses. 

Part  was  taken  in  the  discussion  by  Messrs.  S.  M.  Hamill,  C. 
Townley,  T.  C.  Smith,  Prof.  Elihu  Thomson  and  others. 
Mr.  Hamill  said  that  during  the  past  year  the  Brush  Company 
has  built  large  arc  dynamos  amounting  in  all  to  from  8,000  and 
10,000  lights  capacity.  Prof.  Thcmson  referred  to  the  early  his- 
tory of  arc  lighting  and  said  that  the  development  cf  the  arc 
dynamo  had  been  somewhat  backward.  He  recollected  that 
machines  were  built  in  the  early  days  capable  of  giving  a  curve 
similar  to  that  referred  to  above.  He  considered  that  a  closed 
coil  dynamo  is  a  better  electrical  structure  than  the  open  coil, 
but  when  it  comes  to  the  conditions  of  practice  this  conclusion 
may  be  modified.  In  the  early  history  of  arc  lighting  the  open 
coil  dynamo  was  particularly  valuable  from  the  fact  that  it 
could  be  run  without  much  liabilit)-  to  damage  by  inexperienced 
men.  He  confirmed  Mr.  Black's  opinion  in  regard  to  the  action 
of  flashing  in  preventing  a  high  rise  of  E.  M.  F.  upon  breaking 
circuit. 

Mr.  Townlej-  confirmed  the  statement  of  Mr.  Hamill  that  the 
pressure  is  very  strong  for  large  units  for  arc  lighting,  and  said 
that  if  the  condiiions  were  not  so  severe  with  regard  to  insula- 
tion it  would  be  advisable  to  use  machines  of  capacities  even  as 
large  as  1,000,  2,000  and  3,000  legats.  He  considered  that  the  de- 
velopment in  the  future  will  be  along  the  lines  of  larger  units. 
Mr.  Prentiss  said  that  the  question  of  line  insulation  with  large 
units  seems  to  be  one  of  care  more  than  anything  else,  and  that 
the  only  difiiculty  he  had  experienced  was  at  the  point  of  con- 
nection between  lamps  and  the  line,  which  was  principally  due 
to  moisture  getting  into  the  cut-out  boxes.  Mr.  T.  C.  Smith  re- 
ferred to  the  practice  of  coupling  machines  together  in  case  of 
emergencj',  which,  he  said,  had  been  done  for  years  without  any 
difficulty  being  encountered.  He  cited  one  case  where  fifteen 
18-ampere  10-lighters  were  worked  in  series.  Mr.  Prentiss  added 
that  in  New  York  City  at  one  time  240  lights  were  run  on  a  single 
underground  circuit. 

Upon  the  conclusion  of  the  discussion  of  Mr.  Black's  paper,  an 
invitation  was  read  from  the   ladies  of  Cleveland,  to  the  dele- 
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gates  and  their  wives  or  other  members  of  their  families,  to   at- 
tend an  exhibition  of  paintings  in  the  Garfield  Huilding. 

Resofutions  were  on  motion  adopted  cordially  cndorsing^  the 
Cotton  States'  International  Exposition  to  bo  held  in  Atlanta, 
Ga.,  from  Sept.  18  to  Dec.  31  of  this  year,  and  urged  members  to 
attend  and  also  avail  themselves  of  tlie  opportunity  to  make 
electrical  exhibits. 

AKTURNOON  SESSION. 
Upon  opening  the  session  the  topic  "How  to  Light  Large  Cities,  " 
was  taken  up.  Mr.  Wilmerding  criticised  the  figure  given  bj-  City 
Electrician  Harretl,  of  Chicago,  as  the  cost  of  arc  lighting  in 
that  city — S96.25  per  lamp  per  anuuni^saying  that  it  did  not 
include  interest,  depreciation,  insurance,  taxes,  etc. ,  but  simply 
labor  and  material.  As  the  plant  cost  per  lamp  installed  was  $500, 
if  6  percent,  for  interest  and  depreciation,  respectively,  were  added, 
the  true  service  cost  would  beSlS6  per  lamp,  while  the  speaker's  com- 
pany was  furnishing  lamps  to  the  city  at  S137.  SO.  Mr.  Wilmerding 
thouglit  that  there  is  no  question  but  that  in  every  municipal  organ- 
ization in  this  country  the  cost  of  carrying  on  what  may  be  con- 
sidered a  commercial  or  private  business  is  much  greater  than 
where  it  is  carried  on  by  a  private  corporation,  where  all  expenses 
are  carefully  considered. 

Dr.  Louis  Bell  then  read  his  paper  on  the  "Monocyclic  System,  " 
which  will  be  printed  in  full  in  another  issue.  The  monocyclic 
dynamo  differs  from  an  ordinarj-  alternator  merely  in  having  a 
supplementary  winding  connected  to  the  middle  point  of  the  main 
winding,  and  so  placed  with  relation  to  the  latter  to  have  its 
E.M.F.  displaced  90  degrees  in  phase  from  the  main  E.  M.  F. — the 
supplementary  winding  having  a  less  number  of  turns  than  the 
main  winding.  The  length  of  the  supplementary  coil  is  such  as 
to  produce  an  E.M.F.  of  a  value  that,  when  compounded  with 
the  main  E.M.F.  a  difference  of  phase  of  60  degrees  will  be  pro- 
duced between  the  supplementary  line  wire  and  the  two  main  line 
wires.  If,  then,  one  of  these  E.  M.Fs.  is  reversed,  either  in  trans- 
formers or  anywhere  in  the  translating  devices,  the  result  will  be 
three  E.  M.Fs.  120  degrees  apart,  one  of  them  having  been  turned 
through  an  angle  of  180  degrees.  Consequent!}'  lights  on  the  line 
can  be  run  from  the  two  main  wires  exactly  as  with  the  simple 
alternating  system,  and,  in  addition,  three-phased  motors  through 
the  aid  of  the  supplementary  or  power  wire,  similarlj',  two-phased 
motors,  by  means  of  suitable  transformers,  may  be  thus  used.  The 
monocyclic  motor  is  a  reversed  monocyclic  generator,  and  has  the 
property  of  starting  with  load  and  requiring  no  current  from  the 
power  wire  when  running  at  synchronous  speed,  at  which  point  it 
works  preciselj'  as  a  simple  induction  motor.  This  is  accomplished 
through  the  supplementary  coil  of  the  motor  at  synchronous  speed 
being  designed  to  have  a  counter  E.  M.  F.  equal  to  that  of  the  line; 
if  the  speed  lowers,  current  is  taken  by  the  supplementary  coil,  and 
if  it  increases  beyond  synchronism,  current  is  generated  by  it.  It 
was  stated  that  the  power  wire  would  never  need  to  have  a  cross  sec- 
tion greater  than  one-fourth  the  joint  cross  section  of  the  two  main 
wires,  and  generally  a  smaller  wire  will  suffice.  The  subsidiary 
E.M.F.  may  be  generated  anywhere  along  the  line,  and  the  power 
wire  led  from  that  point,  the  machines  in  the  central  station  in  this 
case  being  merely  simple  alternators. 

An  interesting  discussion  folio  ved,  in  which  Messr.s.  Jno.  F. 
Kelly,  C.  P.  Steinmetz,  C.  F.  Scott,  Prof.  E.  Thomson  and  Dr. 
Bell  participated.  Mr.  Kelly  thought  that  the  monocyclic  .system 
was  a  step  backward,  and  should  have  come  before  the  multiphased 
system.  He  considered  that  there  were  no  practical  diflHculties  in 
balancing  the  two-phased  system,  which  required  less  wire  than  the 
monocyclic  system;  multiphased  generators  also  have  a  greater  out- 
put than  would  monocyclic  generators,  and  the  system  described 
would  require  more  wire  than  the  simple  alternating  one  and  have 
a  greater  drop.  Mr.  Kelly  said  that  there  was  no  difficulty  in  making 
multiphased  motors  to  operate  with  high  efficiency  and  torque  at 
16,000  alternations  per  minute.   . 

Mr.  Steinmetz  said  that  though  the  multiphased  system  had  been 
before  the  public  for  ten  3ears,  it  is  just  beginning  to  be  used  in 
special  work,  and  reallj'  only  possesses  a  limited  application.  He 
said  that  the  monocyclic  system  is  entirely  single  phased,  the  total 
Bow  of  energy  issuing  from  the  generator  passing  through  zero  and 
fluctuating,  while  the  flow  of  energy  in  multiphased  systems  is 
more  or  less  constant.  As  to  the  output  of  multiphased  generators 
being  greater  than  simple  alternators,  that  is  a  common  mistake,  as 
the  amount  of  wire  on  an  armature  is  fixed,  not  by  the  space  at 
command,  but  by  the  armature  reaction ;  as  a  very  great  armature 
reaction  can  be  taken  care  of  by  compounding  in  the  case  of  simple 
alternators,  their  output  is  greater  or  at  least  equal  to  that  of  multi- 
phased  generators.  Mr.  Scott  coniidered  that  the  monocyclic  sys- 
tem   showed    the    great   flexibility  of  the    multiphased   system,  to 


which  it  belonged.  He  said  that  while  two-phased  circuits 
may  be  unbalanced  in  some  cases,  this  would  be  seldom  encoun- 
tered in  practice.  Transformers  of  one-sixth  greater  capacity  would 
be  required  for  monocyclic  motors  than  for  other  umltiphased  motors. 
Mr.  .Scott  considered  that  the  monocyclic  system  operating  with 
three-phased  motors  has  really  the  elements  of  a  three-phased  sys- 
tem distorted  somewhat  by  changing  the  E.  M.  F.  on  the  middle  or 
teaser  wire,  reversing  the  secondary  of  one  of  the  transformers  and 
leaving  out  the  third  transformer.  The  monocyclic  motor  he  consid- 
ers to  be  "rather  a  decrepit  two-phased  motor.  "  Mr.  Scott  differs 
with  Mr.  Steinmetz  as  to  the  dcfin'tion  of  a  multiphased  system, 
which  he  defines  as  a  .system  in  which  the  operation  of  apparatus  is 
due  to  difference  of  phase.  He  says  that  in  the  monocyclic  system 
the  power  wire  merely  contributes  to  br'ng  the  motor  up  to  speed 
and    then    lies  idle,  while  it  would  continue  to  deliver  power,  thus 
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utilizing  the  copper,  if  the  motor  were  a  symmetrical  multiphased 
motor  instead  of  one  possibly  made  defective  to  meet  the  require- 
ments of  the  system  discussed. 

Dr.  Bell,  in  reply,  insisted  that  the  monocyclic  was  not  a  multi- 
phased  system,  though  its  operatfon  may  suggest  that  system.  He 
denied  that  the  motor  on  the  monocyclic  system  was  in  any  sense  a 
two-phased  motor,  and  stated  that  its  winding  in  every  respect  was 
similar  io  that  of  a  three-phased  motor,  an  J  only  fit  to  operate  on 
three-phased  or  monocyclic  circuits.  The  currents  flowing  through 
it  are  in  phase,  and  therefore  not  three-phased  currents,  though  the 
E.  M.  Fs.  differ  120  degrees  in  phase.  The  monocj-clic  system  is 
to  be  regarded,  not  as  a  modified  single  phase,  nor  as  a  decrepit 
multiphase  system,  but  rather  as  a  class  by  itself. 

At  the  conclusion  of  the  discussion  on  Dr.  Bell's  paper,  an  invi- 
tation was  announced  from  the  reception  committee  of  ladies  resi- 
dent in  the  city  of  Cleveland  tendering  a  banquet  to  the  visiting 
ladies  at  the  Stillman  Hotel,  and  a  large  basket  of  roses  sent  with 
the  invitation  was  greeted  with  much  applause.  On  motion  of  Mr. 
Seely  a  hearty  vote  of  thanks  was  tendered  in  recognition  of  the  in- 
vitation and  gift. 

EVENING  SESSION. 

The  topic  of  "Practical  Demonstration  of  Protecting  Lines  from 
Lightning"  was  discussed  by  Mr.  A.  J.  Wurtz,  who  illustrated  his 
remarks  by  means  of  a  series  of  interesting  e-cperiments.  He  pointed 
out  the  fact,  not  generally  known  outside  of  scientific  circles,  that 
lightning  discharges  do  not  always  take  the  nearest  path  to  earth, 
and  defined  the  discharges  as  being  entirely  selective  within  the 
limit  of  9-16  inch,  passing  a  '4  inch  gap  quite  as  frequently  as  one 
of  1-32  inch,  the  two  gaps  being  connected  in  multiple.  In  the 
course  of  his  experiments  Mr.  Wurtz  very  conclusively  demonstra- 
ted the  great  efficiency  and  durability  of  his  two  forms  of  non-arcing 
arresters. 


President  Francisco  called  the  meeting  to  order  at  10  o'clock,  and 
Mr.  \V.  R.  Gardeiicr  coutmued  the  di=CuoSion  of  Dr.  Bell's  paper. 
He  said  that  he  had  been  operating  in  the  station  at  Pittsfield  a  two- 
phase  machine  for  over  a  year  and  a  half  with  perfect  satisfaction, 
and  to-day  power,  incandescent  and  arc  lights  are  all  furnished 
from  the  same  circuit.  The  two-phased  system  is  about  to  be 
adopted  exclusively  in  his  station,  and  would  displace  five  simple 
alternators  of  from  750  to  1,500  lights  capacity    each,  although  they 
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are  in  as  good  condition  to-day  as  wlien  bought;  one  two-phase 
machine  will  be  substituted  for  these  five,  which  will  greatly  sim- 
plify station  attendance  and  reduce  the  repair  bill.  It  was  found 
that  repairs  on  simple  alternators  were  very  expensive,  while  not 
one  cent  had  thus  far  been  expended  on  the  two-phased  machine. 
In  reply  to  a  question  from  Mr.  Jennings,  Mr.  Gaidener.  said  he  has 
experienced  practically  no  interference  with  lights  due  to  the 
operation  of  motors  on  the  same  circuit. 

The  Committee  on  Data,  Mr.  H.  M.  Swetlaud,  chairman,  then 
made  its  report,  which  we  print  elsewhere,  and  in  the  discussion 
which  followed  Messrs.  W.  R.  (iardener,  E.  L  Powers,  K.  .\.  Arm- 
strong, H.  M.  Swetlaud,  J.  J.  Jennings,  J.  C.  Hadley,  J.  J. 
Burleigh.  F.  K.  Barker  and  J.  I.  Ayer  took  part.  Mr.  Gardener 
related  his  method  of  making  a  test  of   the  I'iltsfield   station,  which 
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covered  a  period  of  24  hours  of  time,  readings  being  taken  at 
intervals  of  from  10  to  30  minutes.  His  object  was  to  find  the  ratio 
of  the  different  items  entering  into  the  cost  of  developing  energy, 
the  items  being  as  follows:  1st.  Steam  cost,  including  coal  and 
water  only.  2d.  Cost  of  enginie,  including  wages  of  fireman,  boiler 
repairs,  interest  on  boiler  room  investment,  fire  and  boiler  insurance 
and  depreciation  of  boilers,  which  is  estimated  at  5  per  cent.  3d. 
Cost  at  the  switchboard,  including  wages  of  engineers,  dynamo 
tenders,  mechanic,  and  wiper;  repairs  to  electric  plant,  interest  on 
steam  electric  plant  and  real  estate,  insurance  on  entire  building  and 
contents,  oil  and  waste.  4th.  Cost  at  lamp  or  motor,  without 
depreciation,  including  the  above,  and  general  salaries,  office 
expenses,  cost  of  carbons,  interest,  incidental  expenses,  incandescent 
lamps,  law  expenses,  oil  and  waste,  steam  and  electric  repairs,  line 
repairs,  taxes,  wages,  wiring  and  wiring  supplies.  5th.  Cost  at 
the  lamp  or  motor,  including  depreciation  on  total  investment, 
which  is  placed  at  5  per  cent.,  but  including  drop  in  lines  from 
station  to  lamp  or  motor.  Taking  the  fifth  item  as  the  total  cost, 
Mr.  Gardener  found  the  steam  cost  to  be  33.8  per  cent,  of  the 
whole;  the  cost  at  engine  6.8  per  cent,  more,  or 40. 6  percent,  of  the 
whole;  the  cost  at  switchboard  26.4  per  cent,  more,  or  67  per  cent, 
of  the  whole;  the  cost  at  lamp  or  motor  without  depreciation  JS.7 
per  cent,  more,  or  82.7  per  cent,  of  the  whole;  cost  at  the  lamp  or 
motor,  including  depreciation  on  investment,  17.3  more,  or  100  per 
cent,  of  the  total.  He  called  attention  to  the  great  importance  of 
the  first  factor  and  advised  the  greatest  care  in  the  selection  of  coal 
and  its  economical  use.  Mr.  .\rmstrong  recommended  that  each 
member  of  the  committee  should  engage  to  personally  get  repoits 
from  a  certain  number  of  stations  in  his  territory.  Mr.  Jennings 
said  that  the  report  of  the  committee  is  of  the  utmost  importance, 
and  that  for  his  part  he  had  made  an  effort  to  move  up  from  near 
the  bottom  of  the  line,  where  he  was  last  year,  and  this  year  thinks 
he  is  getting  up  toward  the  middle.  Mr.  Barker  referred  to  the 
general  neglect  of  electric  companies  in  keeping  a  record  ot  essen- 
tial data,  and  from  his  own  experience  he  thought  that  the  report 
of  the  committee  was,  under  the  circumstances,  very  complete.  Mr. 
J.  I.  Ayer  suggested  that  the  committee  be  requested  and  authorized 
to  formulate  a  set  of  blanks  upon  which  the  record  of  the  desired 
information  could  be  kept,  these  blanks  to  be  furnished  to  central 
stations;  a  resolution  was  presented  to  that  effect,  and  carried.  The 
meeting  then  adjourned  to  executive  session,  at  which  the  following 
special  committee  was  appointed  on  "The  Relation  between  Manu- 
facturing and  Central  Station  Companies":  Messrs.  A.  J.  DeCamp, 
John  I.  Beggs,  E.  A.  Armstrong,  T.  C.  Smith  and  F.  Gilbert.  A 
committee  on  resolutions   and    another    to  nominate    officers    wer^ 


appointed,  and  the  constitution  amended  to  provide  for  the  holding 
of  one  meeting  each  year  in  the  months  of  May  or  June.  A  motion 
was  passed  recommending  that  the  next  meeting  be  held  in  New 
York. 

Mr.  L.  B.  Marks  then  read  his  paper  on  "  Arc  Carbons  and 
the  Katiufr  of  Arc  Lamps,"  printed  with  accompanying;  table 
elsewhere,  which  gave  the  result  of  experiments  with  many 
different  carbons  to  determine  the  range  of  voltage  between 
the  llaming  and  hissini;  points.  It  was  found  that  this  range 
varied  widely  with  different  carbons,  and  that  the  ffashing 
point  with  some  grades  is  below  the  voltage  of  maximum 
efficiency.  Attention  was  called  to  the  fact  that  absolute 
purity  in  a  carbon  did  not  necessarily  imply  high  voltage,  and 
that  the  quality  of  light  has  an  important  bearing  upon  the 
actual  luminous  efficiency  of  an  arc.  Mr.  Marks  approved  of 
the  rating  of  arcs  by  watts  instead  of  by  nominal  candle  power, 
even  though  the  quantity  of  light  varies  notably  with  different 
carbons  supplied  with  the  same  amount  of  energy.  Station 
managers  are  advised  to  test  carbons  for  the  range  of  voltage 
between  which  they  will  burn  and  also  for  the  voltage  of 
ma.ximum  efficiency.  The  continuous  current  was  stated  to  be 
more  efficient  in  producing  the  arc  light  than  alternating 
currents,  and  much  more  care  is  required  in  selecting  carbons 
for  use  with  the  latter. 

Prof.  B.  F.  Thomas  and  Messrs.  E.  F.  Peck,  J.  I.  Ayer  and  E. 
A.  Armstrong  took  part  in  the  discussion  which  followed.  Mr. 
Peck  said  that  the  rating  of  arc  lights  according  to  the  watts  used 
really  means  nothing,  as  it  had  been  discovered  by  experiment  that 
the  quantity  of  light  varies  widely  with  the  size  and  quality  of 
carbon  used.  Mr.  Marks  considered  that  it  would  be  well  to  re- 
member that  a  gain  in  light  efficiency  with  a  given  grade  of  carbon 
was  invariably  accompanied  by  a  loss  of  longevity.  He  referred  to 
the  influence  of  the  diameter  of  carbons  upon  the  candle  power  to 
the  variations  that  crept  in  during  the  process  of  manufacture,  and 
to  the  selection  of  carbons  best  adapted  for  the  light  required  for 
the  special  purpose  in  view,  stress  being  laid  upon  the  latter  point. 

Prof.  Thomas  related  the  result  of  some  work  recently  done  at  the 
Ohio  State  University  in  connection  with  the  proposed  watt  rating 
of  arc  lamps.  Measurements  were  made  on  ten  or  more  pairs  of 
carbons  from  lots  that  were  in  regular  use  in  street  lighting  service. 
The  current  was  maintained  steadily  at  ten  amperes,  and  it  was 
found  that  sometimes  51  or  52  volts  were  required  to  maintain  the 
arc  in  normal  condition.  The  basis  of  comparison  was  on  the 
candle  power  of  a  45  degree  ray,  and  it  was  found  that  with  a  watt 
variation  amounting  to  but  two  to  three  per  cent,  there  was  a  varia- 
tion of  candle  power  in  the  strength  of  this  ray  of  from  20  to  over 
50  per  cent.  Prof.  Thomas  was  of  the  opinion  that  the  proposed 
rating  of  arc  lamps  was  not  a  rational  one,  and  agreed  with  Messrs. 
Houston  and  Kennelly  in  advocating  that  contracts  specify  the 
degree  of  illumination  required.  Mr.  Marks  said  that  while  it  is 
only  too  true  that  the  candle  power  with  the  same  watts  may  differ 
from  50  to  100  per  cent,  with  different  carbons,  yet  he  did  not  see 
that  the  Association  at  this  time  could  be  benefited  by  adopting  a 
standard  of  candle  power.  He  referred,  with  respect  to  the  quality 
of  light,  to  the  tests  of  two  carbons,  which  for  a  mean  hemispheii- 
cal  candle  power  of  456  and  486,  respectively,  gave  an  efficiency  of 
11.71  and  10.01  respectively,  the  efficiency  being  the  ratio  of  lumin- 
osity to  total  radiation.  It  seems  quite  probable  that  the  difference 
in  the  quality  of  light  explains  the  discrepancy. 

Prof.  Thomas  criticised  the  principle  of  the  proposed  illumino- 
meter,  -.vhich,  he  said,  was  discarded  several  hundred  years 
ago  ;  he  stated  that  there  were  too  many  serious  differences  in 
the  eyes  of  the  same  individual  at  different  times  to  enable  the 
proposed  photometer  to  give  accurate  results. 

Mr.  Ayer  did  not  agree  with  Prof.  Thomas  that  in  rating  arc 
lamps  b3-  watts  no  progress  had  been  made,  but  that  all  would 
welcome  a  method  to  determine  the  amount  of  illumination  at 
dift'erent  distances  from  a  light. 

Mr.  W.  J.  Hammer  submitted  the  report  of  the  Committee  on 
Standard  Rules  for  Safe  Wiring,  which  stated  it  was  probable  that 
in  the  near  future  joint  meetings  will  be  held  with  committees  of 
the  underwriters,  street  railway,  telephone  and  other  interests,  which 
will  enable  a  very  satisfactory  report  to  be  made  at  the  next  meet- 
ing. Mr.  C.  H.  J.  Woodbury  spoke  in  favorable  terms  of  the  char- 
acter of  the  rules  adopted  at  the  Washington  convention. 
AFTERNOON  SESSION. 

President  Francisco  called  the  meeting  to  order  in  executive  ses- 
sion at  2.30  p.  m. ,  and  the  topic  of  the  Welsbach  burner  was  taken 
up  and  discussed  by  Messrs.  Gardener,  Edgar,  Carnes.  Burleigh, 
Seely,  Peck,  Armstrong,  Stetson,  Corriveau  and  Francisco. 
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Mr.  Gardener  referred  to  a  case  in  wliich  a  Welsbach  burner 
exploded  <Tnd  embedded  a  piece  of  glass  in  the  cranium  of  a  dentist 
working  underneath.  He  also  cited  a  case  where  the  vibration  in 
a  shop  caused  the  mantle  to  be  gradually  shaken  to  pieces.  Mr. 
Edgar  said  that  in  Boston  the  burner  is  gradually  disappearing.  He 
had  one  in  his  own  house  which  at  6rst  saved  considerable  gas  and 
gave  a  beautiful  light;  the  first  mantle  lasted  two  years,  but  since 
then  they  have  gone  to  pieces  very  fast  and  the  gas  bills  are  larger 
than  they  ever  were  with  the  old  burner.  He  mentioned  the  effect 
of  diafts  of  cold  air  in  destroying  the  nuintles.  Mr.  Games  related 
that  a  year  ago  in  Memphis  the  Welsbach  burner  displaced  1,500  to 
2,000  ircandescent  lights  in  a  month  or  two;  at  present  50  to  60  per 
cent,  of  the  patrons  lost  have  returned,  and  he  expects  to  get  back 
as  many  as  25  or  30  per  cent,  more  within  the  next  two  months.  He 
said  that  the  reason  the  Welsbach  light  had  lost  favor  is  because  the 
longer  it  is  used  the  more  objectionable  its  light  becomes,  and  the 
greater  js  the  amount  of  gas  used.  Mr.  Seely  considered  that  one 
of  the  reasons  which  encouraged  the  Welsbach  burner  was  the  poor 
service  rendered  by  many  of  the  electric  light  companies.  Mr. 
Peck  said  that  he  noticed  some  four  months  ago  about  25  large 
stores  in  Brooklyn  using  the  Welsbach  burner,  and  a  few  weeks  ago 
discovered  that  they  had  gone  back  to  simple  gas  or  to  the  incandes- 
cent light.  Mr.  Armstrong  reported  that  during  the  last  quarter  his 
company  had  lost  75  customers  through  the  Welsbach  light,  and 
that  it  expected  to  lose  more.  Mr.  Corriveau  said  that  in  Montreal 
users  of  the  Welsbach  burner  are  rapidly  going  back  to  the  electric 
light  on  account  of  their  experience  with  breakages  of  mantles  and 
the  bad  color  of  the  light.  Mr.  Francisco  referred  to  the  case  of  a 
customer  who  used  about  200  of  these  burners  and  then  returned  to 
electric  lights. 

On  motion  of  Mr.  J.  I.  Ayer,  seconded  by  Mr.  Frederick  Nichols, 
the  thanks  of  the  Association  were  tendered  to  Mrs.  Sidney  Short 
and  the  ladies  of  the  local  committee,  to  Mr.  Wason  and  the  gentle- 


mining  and  assaying  work.  Depression  in  mining  made  Mr.  Wil- 
merding  turu  his  attention  to  railway  engineering,  in  which  work 
he  was  very  successful.  He  built  a  large  part  of  a  section  of  the 
present  Den%'er  &  Rio  Grande  Railway  in  Utah. 

Mr.  Wilmerdiug's  first  electrical  experience  was  in  1886,  when  he 
allied  himself  with  the  Westiiighouse  interest.  In  the  spring  of 
1888  he  went  to  Chicago,  representing  the  Accumulator  Company, 
and  has  remained  West  ever  since.  In  November  of  the  same  year 
he  accepted  the  position  of  superintendent  of  the  Chicago  Arc 
Light  and  Power  Company.  From  this  position  he  was  gradually 
advanced  until  he  became  general  manager,  and  finally  president. 
When  the  coiisoliilation  was  effected  in  1893  between  that  firm  and 
the  Chicago  Edison  Company,  Mr.  Wilmerding  became  general 
superintendent  of  the  company,  which  position  he  still  holds.  Mr. 
Wilmerding  married  a  Miss  Fay,  sister  of  C.  N.  Fay,  for  a  long 
time  general  manager  of  the  Chicago  Telephone  Company,  and  also 
president  of  the  Chicago  Arc  Light  and  Power  Company.  Mr. 
Wilmerding  is  one  of  the  best  of  fellows,  and  the  chances  are  he 
will  endeavor  to  add  some  Western  enterprise  to  the  association. 


L.  B.  Marks. 


John  A.  Seely. 


men  of  the  reception  committee,  and  to  various  others  for  the  many 
courtesies  extended  to  the  visiting  members  during  the  convention, 
which,  as  a  consequence,  will  be  remembered  as  one  of  the  most 
pleasant,  from  a  social  point,  in  the  history  of  the  Association,  as 
well  as  one  of  the  most  interesting  and  instructive  otherwise. 

The  Committee  on  Nominations  then  presented  the  result  of  its 
deliberations,  after  which  the  following  gentlemen  were  elected  as 
officers  of  the  Association:  President,  C.  H.  Wilmerding,  Chi- 
cago, 111. ;  first  vice-president,  Frederic  Nichols,  Toronto,  Ont.  ; 
second  vice-president,  E.  F.  Peck,  Brooklyn,  N.  Y.  ;  members  of 
the  Executive  Committee,  E.  H.  Davis,  Williamsport,  Pa.  ;  W.  R. 
Gardener,  PittsSeld,  Mass.;  Geo.  A.  Redman,  Rochester,  N.  V., 
and  J.  J.  Burleigh,  Camden,  N.  J.  After  a  graceful  address  by 
President  Francisco,  thanking  the  members  for  the  sincere  and 
generous  support  he  had  received  during  his  incumbency  of  the 
presidency,  the  meeting  adjourned  sine  die. 

THE  NEW  PRESIDENT. 
Mr.  C.  H.  Wilmerding  was  born  in  the  City  of  New  York,  Aug. 
19,  1858.  He  was  educated  in  the  universities  of  Harvard  and 
Princeton,  as  well  as  abroad,  graduating  on  his  return  to  America 
in  1879  from  the  Sheffield  Scientific  School  as  an  engineer.  His 
first  actual  work  was  done  on  the  City  Water  Works  of  Troy,  New 
York,  where  he  was  chief  engineer.  Being  in  close  proximity  to 
the  Polytechnic  Institute  at  that  city  he  was  attracted  to  it,  and 
took  a  special  course  in  mining  and  metallurgy.  Shortly  after  this 
he  went  to  Leadville,  Col.,  and   for   a   time  was  busily  engaged    in 


The  hospitality  extended  by  Cleveland  to  the  stranger  within 
her  gates  was  of  so  hearty  a  character  that  in  future  other  cities 
may  well  tremble  at  the  mere  thought  of  competing  with  her 
when  their  opportunity  comes  to  entertain  the  National  Electric 
Light  Association.  From  the  first  moment  of  arrival,  with  its 
waiting  row  of  carriages  to  welcome  the  begrimed  and  weary 
travelers,  until  the  hour  of  departure,  nothing  apparently  was 
left  undone. 

The  Cleveland  hostesses  spared  neither  time  nor  pains  but 
sacrificed  their  own  home  comforts  and  social  pleasures  for  the 
sake  of  the  guests,  and  the  vrives  and  daughters  of  the  conven- 
tion were  seldom  alone.  The  Ladies'  Local  Committee  made 
frequent  calls  upon  them  and  arranged  many  delightful  drives 
about  the  city.  A  special  car  was  placed  at  their  disposal  on 
the  afternoon  of  Tuesday,  Feb.  19,  by  means  of  which  was 
made  a  very  thorough  tour  of  the  city.  The  same  evening 
the  ladies  gave  a  theatre  partj'  at  the  Lyceum,  where  the  guests 
enjoyed  the  presentation  of  the  drama  '"  Friends. " 

On  Wednesday  a  charming  luncheon  was  given  at  th.t  Still- 
man,  and  each  lady  bore  away  as  a  souvenir  of  the  occasion  a 
dainty  water-color  sketch,  although  such  a  gift  was  not  neces- 
sary to  insure  pleasant  memories  of  the  bright  faces,  merry  talk 
and  sweet  music  of  that  delightful  feast. 

Mrs.  S.  H.  Short  welcomed  the  guests  in  a  few  happily  chosen 
words,  and  Mrs.  M.  J.  Francisco  voiced  the  feelings  of  all  in  a 
"Short"  address,  full  of  thanks  to  the  charming  members  of 
the  reception  committee.  The  enthusiastic  waving  of  roses  and 
lilies  testified  to  the  sincere  appreciation  of  this  toast  without 
wine.  Some  of  the  ladies  present  said  they  had  not  been  enter- 
tained so  royally  since  the  annual  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  at  Philadelphia  last  May.  This 
maybe  more  readily  understood  when  it  is  remembered  that  the 
social  features  on  that  occasion  were  in  charge  of  Mr.  C.  A. 
Bragg,  the  Quaker  City  representative  of  the  Westinghouse  in- 
terests. 

After  the  luncheon  at  the  Stillraan  the  General  Electric  ten- 
dered a  very  pretty  compliment  to  the  ladies  in  a  Flower  Show 
held  at  the  headquarters  of  the  company  in  the  banquet  hall  of 
the  HoUenden.  So  generous  were  the  gentlemen  of  the  General 
Electric  that  a  very  fine  microscope  would  have  been  required  to 
find  any  flowers  after  the  ladies  had  departed. 

The  genial  hosts  had  also  prepared  a  delicious  claret  cup, 
which  raised  them  still  higher  in  the  opinion  of  their  guests. 
The  cooling  draught  was  drunk,  the  flowers  have  faded,  but  the 
General  Electric  has  made  an  impression  upon  the  ladies  of  the 
National  Electric  Light  Association  that  will  long  be  remem- 
bered. 

On  Wednesday  night  the  members  of  the  Association  were 
given  a  reception  at  the  Art  Exhibition,  where  they  enjoyed 
meeting  again  their  untiring  hosts  and  hostesses  as  well  as  see- 
ing a  remarkably  fine  collection  of  paintings.  During  the  even- 
ing the  Misses  Hart  rendered  some  delightful  music  on  violin 
and  piano. 
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Cm  Thursday  morning  a  visit  was  paid  to  the  Cleveland  Ulu- 
iiiiiiatiny:  Company's  Canal  Streel  station,  wliere  genial  Prof. 
lOlihii  Tiio:uion  and  the  representatives  of  the  General  Klectric 
Company  explained  to  the  ladies  more  than  their  minds  could 
grasp  of  monocyclic  machines,  three-phase  motors  and  a  style 
of  switch  the  women  do  not  use. 

In  the  afternoon  a  special  car  whisked  the  ladies  to  Professor 
Olney's  private  art  gallery,  where  the  gallant  man  of  science 
and  his  courteous  wife  received  the  visitors  and  gave  them  a 
cliarming  experience.  More  attractive  than  all  the  beautiful 
works  of  Corot,  Bouguereau  and  others  that  lined  the  walls  was 
the  picture  of  the  white-haired  old  gentlemen  so  interestingly 
explaining  his  art  treasures,  and  now  and  then  sli])ping  to  the 
piano  to  regale  the  ladies  with  music,  while  Mrs.  Olney  dis- 
pensed cooling  refreshment.  The  ivory  carvings,  bronzes,  por- 
celains and  jewels  were  greatly  enhanced  in  value  by  their 
owner's  apt  and  entertaining  descriptions,  and  a  general  sigh 
was  heard  when  the  hour  for  leaving  this  fairy-land  of  arts 
arrived. 

So  with  every  evidence  of  the  culture  and  refinement  with 
which  Cleveland  is  filled,  from  its  long  avenues  of  magnificent 
residences,  its  beautiful  art  collections,  the  trees  and  parks  with 
which  it  is  adorned,  its  many  churches,  its  shops  of  choice 
wares,  its  industries,  its  theatres,  what  is  left  to  be  mentioned  ? 
Only  the  charming  spirit  of  kindly  courtesy  which  animates 
its  dwellers  and  enables  the  stranger  to  see  and  enjoy  its 
beauties. 


Page  belting  was  on  dress  parade  in  parlor  101. 

Grimshaw  Wire  had  a  great  trio  in  Messrs.  Wulff,  Whitney 
and  Kelly. 

The  John  A.  Roebling's  Sons  Co.  was  represented  by  the  ever 
popular  H.  L.  Shippey. 

The  interests  of  Aylesworth  &  Jackson, of  Newark,  were  looked 
after  by  partner  Jackson. 

The  Vulcan  Blow  Torch  was  shown  in  full  blast  by  agent  H.  A. 
Smith,  and  seemed  to  be  very  well  liked. 

Cook  Boilers,  the  product  of  McNeil  &  Co. ,  Akron,  O. ,  de- 
scribed in  a  graphic  black  and  white  card. 

The  Akron  Insulator  &  Marble  Company  made  a  fine  display 
of  their  specialties,  under  Agent  Daniels. 

The  Falls  Rivet  &  Machine  Company  sent  the  Babcock.^, 
pere  and  _fils.     There  was  no  missing  them. 

The  Whitmore-Dean  Electromagnetic  Feed  Water  Heater, 
represented  by  literature  and  Mr.  Jas.  A.  Hersey. 

Albert  Hoppin  kept  a  sharp  lookout  for  engine  orders.  The 
AUis  Engine  Company  could  have  no  better  man. 

Weston  instruments  were  remarkably  well  exhibited  in  parlor  134, 
and  were  looked  after  by  Messrs.  Heinrich  and  Shain. 

The  Schieren  Belting  cards  were  industriously  displayed  by  Wes- 
tern Agent  M.  A.  Sullivan,  and  made  a  good  impression. 

Globe  Carbons  had  the  veteran  convention  worker,  Mr.  Charles 
L.  Rodman,  to  look  after  their  interests,  and  he  did  it  well. 

Manhatton  Arc  Lamps  showed  up  to  splendid  advantage.  They 
are  manufactured  by  the  Manhattan  Construction  Company. 

There  were  many  regrets  expressed  that  the  Columbia  lamp 
was  not  represented  ;  but  Mr.  Rhotehamel  is  still  on  the  sick  list. 

"A  Few  of  Its  Strong  Points"  was  the  title  of  a  leaflet  describing 
Hazleton  boilers.   This  was  one  of  the  things  that  was  carried  away. 

Patrick  &  Carter,  the  well-known  pioneer  electrical  supply 
house,  had  Partner  E.  Ward  Wilkins  on  hand  to  greet  the  dele- 
gates. 

The  Nashold  Cleat  was  strikingly  exhibited  by  the  inventor,  Mr. 
E.  Nashold,  both  in  parlor  113  and  in  the  basement,  and  made  a 
big  hit. 

The  Harrison  Telephone  was  talked  about  because  of  the  great 
number  of  exchanges  recently  installed  in  Ohio  and  adjoining 
States. 


Post-Glover  Electric  Company  of  Cincinnati  had  Mr.  S.  W. 
Glover  as  their  standard  bearer,  and  he  made  an  exceptionally 
good  one. 

Washington  Carbons,  while  having  no  exhibit,  bad  an  eloquent 
and  able  representative  in  the  person  of  Secretarv  J.  S.  Crider  of 
Pilt.sburgh. 

Mr.  A.  P.  Seymour  was  the  delegate  from  Syracuse, which  every- 
body knows  is  the  home  of  Pass  &  Seymour,  manufacturers  of  por 
celain  specialties. 

Abendroth  and  Root  boilers  received  a  new  impetus  at  the  hands 
of  .Xgent  P.  I,.  McLaren,  who  seemed  to  be  on  the  best  of  terms 
with  the  whole  world. 

The  King  Bridge  Company,  of  Cleveland,  had  invitations  out 
to  visit  their  extensive  works  in  Cleveland,  and  many  took  ad- 
vjintage  of  the  offer. 

The  Western  Electric  Cotnpany,  of  Chicago,  could  have  had  no 
better  delegate  than  pusher  C.  D.  Wilkinson,  who  kept  an  eagle 
eye  out  for  supply  orders. 

Mr.  J.  C.  Hobart,  mogul  of  the  Triumph  Electric  Company, 
of  Cincinnati,  was  one  of  the  new  men  at  the  Convention.  He 
was  unusually  well  received. 

Thomas  J.  Creaghead,  president  of  the  Creaghead  Engineer- 
ing Company  of  Cincinnati,  was  in  attendance,  and  reported 
business  as  unusually  good. 

Paragon  paint  was  neatly  displayed  in  parlor  101,  while 
Messrs.  Frank  Abbot  and  E.  B.  Merriam  were  among  the  most 
zealous  representatives  at  the  show. 

Jenney  motors  and  "Jennyraters  "  were  looked  after  by  no  less 
a  person  than  Mr.  Charles  D.  Jenney  him.self.  Every  one  knows 
Jeiiiie3-.     He  was  warmly  received. 

The  Packard  Electric  Company  exhibited  in  a  highly  interest- 
ing manner  one  of  their  transformers  running  with  the  case 
immersed  in  water  as  an  excellent  test. 

The  Butler  Manufacturing  Company  of  Chicago  circulated  neat 
little  pamphlets  descriptive  of  its  electrical  specialties.  As  every  one 
secured  a  copy  description  is  unnecessary. 

Micauite  smiled  through  a  maze  of  exhibits  from  one  of  the  base- 
ment pillars.  The  local  agents  for  this  were  the  Cuyahoga  Supply 
Company,  of  10  South  Water  street,  Cleveland. 

The  American  Engine  Company  pleased  its  many  friends  by 
announcing  in  a  neat  circular  that  it  was  now  ready  to  supply 
generators  and  motors  of  an  improved  design. 

In  Room  305  a  great  lay-out  of  Phcenis  Glass  was  found  by  the 
visitors  in  search  of  good  things.  It  was  in  charge  of  Mr.  E.  H. 
Fox,  the  typical  Chicago  hustler  of  the  company. 

One  of  the  most  notable  absentees  was  Mr.  J.  C.  Boss,  of  the 
Hornberger  Electric  Company,  makers  of  the  Elkhart  trans- 
former.    Too  much  work  at  home  was  the  cause. 

The  Bryant  Exhibit  of  switches  was  one  of  the  most  complete. 
Tommy  Grier's  book  of  stories  was  much  sought  after,  and  he  and 
Mr.  Bryant  were  tvo  of  the  notable  characters  present. 

The  Peru  Electric  Manufacturing  Company  had  an  excellent  line 
of  its  porcelain  specialties,  batteries,  etc.  J.  H.  McGill,  though  suf- 
fering from  an  injured  eye,  did  good  work  for  this  firm. 

Okonite  made  parlor  108  its  headquarters,  but  Captain  Candee 
and  Mr.  George  T.  Manson  made  the  entire  hotel  their  camp  for 
the  distribution  of  points  concerning  this  famous  wire. 

Solar  Arc  Lamps  enjoyed  the  advantage  of  being  shown  in 
operation,  and  made  a  big  impression.  Mr.  Joseph  Sachs  had 
them  in  charge,  and  made  certain  that  everj-one  saw  them. 

The  Alternating  Fan  Motor  display  made  by  the  Holtzer-Cabot 
Electric  Company  of  Boston  was  much  admired  on  account  of 
the  improved  and  highly  attractive  appearance  of  the  fans. 

"  Save  "  was  the  sound  advice  given  by  the  Jewell  Belting 
Company  in  their  pamphlet  describing  Jewell  Pulley  Covering. 
People  should  write  for  this  if  they  by  an  accident  missed  it. 

Brooklyn  was  well  represented  by  the  Brooklyn  Electric  Manufac- 
turing Company,  which  made  a  neat  display  of  its  switches, 
switchboards,  etc.  Mr.  St.  Louis  Winter  was  in  constant  attend- 
ance. 

Mr.  William  C.  Pullman,  of  Chicago,  was  one  of  the  new  men 
at  this  Convention.  He  represented  F.  A.  Lester,  selling  agent 
of  the  Bushnell  Mfg.  Company,  and  several  other  well-known 
manufacturers. 
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J.  E.  Way  had  a  peculiar  way  of  his  own  in  impressing  upon 
the  delegates  and  others  the  name  of  R.  Thomas  &  Son,  the 
famous  porcelain  manufacturers  of  East  Liverpool,  Ohio.  No 
one  missed  him. 

The  carbon  man  from  Dayton  was  Mr.  Edmund  Dickey,  repre- 
senting the  American  Carbon  Company.  Mr.  Dickey  was  assisted 
by  Agent  H.  H.  Walter  and  Mr.  G.  A.  Gessner,  and  together  they 
made  a  great  team. 

The  Akron  Insulator  &  Marble  Company  had  displayed  a  fine 
line  of  its  standard  tubing,  insulators,  circuit  breakers,  etc.,  in 
charge  of  Mr.  A.  L.  Daniels,  who  is  well  known  to  the  electrical 
fraternity  in  the  west. 

The  Electrical  Engineering  &  Supply  Company,  of  Syracuse,  was 
another  of  the  firms  which  made  a  telling  exhibit.  Mr.  J.  D.  Mclntyre 
looked  after  this  company's  interests,  with  the  assistance  of  Messrs. 
J.   L.  Hinds  and  H."  C.  Hodgkins. 

The  American  Circular  Loom  Company  had  parlor  103,  an(\  made 
a  particularly  striking  display  of  its  conduit.  Messrs.  J.  S.  Wilson 
and  H.  H.  Brooks  were  in  constant  attendance,  and  did  much  work 
to  advance  the  interests  of  this  house. 

The  Carpenter  enamel  rheostats  were  represented  by  inventor 
C.  C.  Carpenter,  who  had  his  display  in  the  centre  aisle  of  the 
basement,  where  he  was  kept  busy  answering  questions  and 
filling  orders  for  his  popular  rheostat. 

Charles  E.  Gregory,  of  Chicago,  who  always  has  something  of  a 
novel  character  connected  with  his  unique  personality  at  ronven- 
tions,  pleased  every  one  by  distributing  his  pamphlet," Our  Install- 
ations to  Date. "     If  you  miss  this,  send  for  it. 

The  Reliance  Gauge  Company  made  a  fine  display  of  its  safety 
water  columns  in  parlor  101.  Messrs.  Higgins  and  Wright  pointed 
out  to  everybody  the  good  points  of  this  device,  and  they  found 
that  people  were  willing  to  be  told  all  about  it. 

The  Michigan  Electric  Compatiy  showed  a  real  live  motor,  the  prod- 
uct of  the  Detroit  Electrical  Works,  of  which  they  are  general  sell- 
ing agents.  Mr.  Joe  Lockwood  was  one  of  the  most  popular  fellows 
at  the  hotel,  and  made  many  friends  for  his  company. 

People  were  on  the  lookout  for  the  managers  of  the  Com- 
mercial Electric  Company,  of  Indianapolis,  but  they  did  not 
succeed  in  getting  to  Cleveland.  Their  firm  was  not  overlooked, 
however. 

The  Chloride  Accumulator  Company  of  Philadelphia  was  repre- 
sented by  Mr.  Herbert  A.  Lloyd,  of  Philadelphia,  and  Mr. William 
M.  Potter  of  Chicago.  But  this  battery  scarcely  needs  a  repre- 
sentative at  conventions,  because  it  is  so  well  known. 

The  National  Conduit  Company, while  they  may  have  rested  on 
the  advanced  fame  of  their  conduit,  sent  a  splendid  staff  in  the 
persons  of  Messrs.  J.  P.  McQuaide,  H.  F.  Tait  and  C.  Gallagher, 
each  and  all  of  whom  worked  hard  for  the  company. 

The  Crane  Company  of  Chicago,  one  of  the  best-known  manu- 
facturing companies  in  the  world,  sent  specimens  of  their  steam- 
fittings  in  charge  of  Mr.  G.  A.  Hurd.  He  made  a  neat  dis- 
play and  proved  himself  a  popular  fellow  with  the  crowd. 

Messrs.  Herlitz  and  Smith,  American  agents  for  the  Errisson 
Telephone,  of  Sweden,  exhibited  their  instrument,  and  won  a 
stream  of  compliments  therefor.  The  Chicago  Cross  Arm  Com- 
pany arranged  for  the  western  agency  while  at  the  meeting. 

The  Nutting  arc  lamp,  known  to  fame  as  the  "Wax  Wheel 
Lamp,"  was  in  charge  of  Mr.  Carl  McFadden,  who  now  has  the 
management  of  this  lamp's  destiny.  Mac  had  two  of  his  lamps 
on  display  and  distributed  some  of  his  very  attractive  litera- 
ture. 

The  Cummings  and  Engleman  Conduit  Exhibit. — Mr.  James  J. 
Cummings,  inventor  of  the  conduit,  had  in  charge  the  interests  of 
this  remarkably  popular  system,  and  made  many  friends  for  it.  He 
distributed  one  of  the  handsomest  bits  of  literature  seen  at  the  con- 
vention. 

Hill  Clutches,  than  which  there  is  no  better  known  or  better 
liked  on  the  market,  had  room  114,  where  good  things  in  the  way 
of  "Smiles  with  us,"  new  stories  and  literature  descriptive  of  the 
clutch  were  distributed  liberally  by  Messrs.  Hill,  Leonard  and  Mc- 
Carthy. 

Hart  and  Hegeman  switches  were  handsomely  displayed  in  the 
basement.  Mr.  Gerald  W.  Hart  represented  the  home  office  and 
Mr.    George  S.    Searing,  of   Chicago,  represented   the  great    West. 


Between  them  there  were  few  who  did  not  learn  all  about  this  firm's 
switches. 

H.  Ward  Leonard  pleased  everyone  by  exhibiting  his  new 
electric  soldering  iron.  Mr.  Leonard  has  designed  this  for  use 
on  any  ordinary  llO-volt  circuit,  it  taking  practically  the  same 
current  as  an  incandescent  lamp.  This  will  insure  for  it  a  wide 
application. 

P  &  B  maintained  their  position  as  the  two  leading  letters  of 
the  electrical  alphabet.  Mr.  Frank  De  Ronde,  accompanied  by 
his  charming  wife,  was  enterprising  as  ever,  and  was  ably 
seconded  by  Mr.  J.  C.  Shainwald,  who  came  from  Chicago  for 
the  purpose. 

The  Wallace  Electric  Company  of  Chicago  was  unusually  well 
represented  by  Mr.  W.  S.  Hine  and  Mr.  J.  B.  Wallace.  Both  of 
these  gentlemen  are  built  of  the  proper  stuff  to  make  a  success  of 
the  electrical  business,  and  they  seem  to  have  their  share  of  it  up  to 
the  present  time. 

"Gates  of  Chicago"  was  at  the  Convention,  though  but  for  a 
short  time.  There  were  many  looking  for  "  Gatsee"  but  he 
was  too  busy  to  stay  more  than  a  day.  Mr.  Gates  is  one  of  the 
busiest  men  in  harness  nowadays,  and  no  one  is  more  deserving 
of  success  than  he. 

The  famous  Worthington  Pumps  were  represented  by  Mr.  L.  R. 
Alberger,  who  distributed  some  very  neat  literature  descriptive 
of  their  electric  pump  for  house,  tank  and  similar  service.  In 
addition  to  this  he  had  on  display  models  of  this  pump  that  won 
many  new  friends. 

From  Dayton  came  Mr.  A.  A.  Thresher,  representing  the  Shawhan- 
Thresher  Electric  Company, which  now  manufactures  a  superior  line 
of  dynamos  and  motors.  Although  one  of  the  younger  men  in  the 
business,  Mr.  Thresher  thoroughly  understands  his  work,  and  is 
destined  for  a  bright  career. 

Nothing  better  could  be  devised  in  the  way  of  an  attractive  ex- 
hibit than  that  made  by  the  Belknap  Motor  company.  The  ingen- 
ious arrangement  of  the  kaleidoscope  brought  out  the  name  of  this 
company  together  with  that  of  its  "woven  wire  brush"  in  such  a 
way  that  no  one  could  miss  it. 

The  Stirling  Boiler,  than  which  there  is  none  better  known  to 
the  electrical  business,  had  Messrs.  H.  S.  Peel,  E.  J.  Weahely, 
F.  E.  Bruce,  and  the  king  of  hustlers,  Stettinius,  in  constant 
attendance,  and  their  united  efforts  kept  the  name  of  their 
boiler  in  its  usual  position. 

E.  B.  Kittle  was  an  able  and  eloquent  exponent  of  the  claims 
of  the  Pettingell-Andrews  Company,  of  Boston,  well  known  to 
central  station  and  street  railway  men  throughout  the  countrj'. 
Mr.  Kittle  was  busy  at  all  times  in  the  interest  of  his  house  and 
made  many  new  friends  for  it. 

"Start  Right"  is  the  advice  which  the  Cutler-Hammer  Manufac- 
turing Company  is  now  giving  the  users  of  electric  motors.  This 
pithy  remaik  was  seen  in  large  letters  above  their  handsome  display 
of  rheostats,  in  charge  of  Mr.  H.  H.  Cutler,  who  was  one  of  the 
hardest  workers  of  the  convention. 

"Push  it  Along"  is  what  the  agents  of  the  Phcenix  Insulating 
Paint  advised  every  one.  The  presumption  is  that  it  is  "a  good 
thing."  Mr.  E.  P.  Morris,  the  always  popular  partner  of  Morris  & 
MacCurdy,  of  Indianapolis,  had  the  exhibit  in  charge.  As  usual, 
Morris  made  a  great  convention  hustler. 

"Fixtures  and  Supplies"  were  two  words  graphically  illus- 
trated by  the  handsome  display  board  of  the  Chicago  General 
Fixture  Company.  This  company  has  recently  taken  up  electri- 
cal supplies  with  much  earnestness.  Mr.  Overbaugh  reports 
that  they  are  meeting  with  unusual  success. 

The  Electric  Selector  and  Signal  Company  had  a  graphic  exhibit 
in  the  basement,  in  charge  of  the  always  popular  P.  H.  Alexander, 
whom  everybody  was  glad  to  see  again.  He  had  much  to  say  in 
favor  of  the  system  he  was  championing,  and  what  he  did  say  was 
well    leceived.       General  Manager  C.  P.  Mackie  was   also  present. 

Louis  Nahm,  of  the  American  Electric  Mfg.  Company,  of  St. 
Louis,  manufacturers  of  the  well-known  American  incandescent 
lamp,  arrived  early.  What  he  had  to  say  about  incandescent 
lamps  was  impressive  and  timely,  and  he  made  many  new 
friends.  He  was  assisted  by  Messrs.  W.  J.  MacConnell,  J.  F. 
Gerleman  and  P.  C.  Ackernian. 

Telephone  enterprises  were  much  talked  of,  in  which  connec- 
tion the  new  Strowger  Automatic  Switch  received  unusual  atten- 
tion.    It  is  proposed  by  the  company  handling  this.  to.  install  it 
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free  of  charge,  charging  a  small  rental.  This  will  insure  an 
immediate  intro<luction  for  the  device  in  scores  of  places. 

Kerile  wire  had  no  less  a  representative  than  S.  F.  B.  Morse, 
its  enterprising  Chicago  agent.  The  Kerite  men  have  always 
been  popular  at  conventions,  and  everybody  regretted  the  ab- 
sence of  Messrs.  Urixey  and  Ham,  who  found  it  impossible  to  at- 
tend.    Brother  Morse,  however,  was  active  enough  for  six. 

The  Anchor  Electric  Company,  of  Boston,  was  fortunate  in  secur- 
ing a  very  desiiable  location  near  the  entrance  to  the  ba.sement.  At 
his  little  stand  Mr.  N.  Marshall  kept  distributing  his  literature  and 
telling  everybody  all  about  the  .\nchor  Electric.  He  may  rest  assured 
that  its  name  is  now  well  anchored  in  the  electrical  conscience. 

M.  Uenedix,  in  his  charming  manner,  told  everybody  about 
the  famous  Boudreaux  dynamo  brush,  which  he  displayed  with  the 
con6dence  that  is  born  of  knowledge.  This  new  brush  is  meeting 
with  great  success  wherever  it  has  been  introduced,  and  is  worthy 
of  a  trial  by  everybody  who  looks  for  something  better  than  present 
practice. 

The  Colvin  Telephone  was  fortunate  in  having  its  inventor, 
Mr.  Frank  R.  Colvin,  to  look  after  its  interest.  Mr.  Colvin,  as 
every  one  knows,  has  been  for  many  years  a  regular  convention 
attendant  in  the  capacity  of  newspaper  man,  and  his  numerous 
friends  are  now  glad  to  push  him  along  with  his  new  Colvin 
telephone. 

E.  A.  Waymire,  of  the  Dayton  Fan  &  Motor  Company,  was 
busy  at  all  times  telling  people  the  good  points  of  his  celebrated 
fan.  Specimens  of  these  were  on  exhibition  in  the  office  of  the 
W.  D.  Graves  Electric  Mfg.  Company,  Cleveland.  Mr.  Waymire 
should  attend  all  future  conventions,  as  there  were  many  kind 
things  said  of  him. 

President  Reid  Carpenter,  of  the  Card  Electric  Company,  ran  up 
from  Mans6eld  to  be  ready  for  anything  that  came  his  wa}-,  and 
judging  by  the  expression  of  his  countenance,  it  is  easy  to  under- 
stand that  his  trip  was  a  complete  success.  He  reports  that  they  are 
awaj-  behind  on  orders  for  his  motor,  which  is  certain  to  create  a 
big  impression  in  the  next  year. 

The  switch  display  of  the  Perkins  Electric  Switch  Manufacturing 
Company  kept  everybody  talking.  A  physical  illustration  of  the 
now  popular  phrase  "push  it  along"  was  given  by  the  wheelbarrow 
outfit  designed  by  Mr.  J.  J.  Gates,  of  this  company.  He  was  assisted 
by  Chicago  Agent  Geo.  Conover.  The  exhibit  was  very  interesting 
and  attracted  a  great  deal  of  attention. 

As  a  display,  the  exhibit  of  the  Buckeye  lamp  will  go  down  into 
history  unrivalled.  In  one  of  the  parlors  on  the  second  floor,  as 
everybody  will  remember,  were  two  pyramids  of  lamps,  one  of  which 
contained  nearly  six  thousand  "Buckeyes,"  while  in  another  corner 
was  the  other,  with  nearly  two  thousand  of  various  colors.  The 
effect  was  one  of  remarkable  beauty. 

The  Union  Brass  Manufacturing  Companv,<,f  Chicago, sent  its  Mr. 
W.  S.  Bartholomew  from  Chicago  to  supplement  the  work  of  its 
very  effective  little  pamphlet  describing  arc  lamps.  Mr.  Bartholo- 
mew found  that  his  firm  was  no  stranger  to  the  central  station  men 
gathered  there,  and  repotted  that  he  had  secured  a  number  of  large 
orders.     His  alternating  lamp  is  meeting  with  unusual  success. 

Paranite  wire,  which  has  lately  Jumped  into  the  greatest  popu- 
larity, had  a  specially  good  representative  in  Mr.  C.  J.  Butler  of 
the  home  office.  The  electric  appliance  men,  Messrs.  Low  and 
Wells,  very  naturally  had  much  to  say  in  favor  of  this  wire, 
they  being  the  principal  selling  agents,  but  Mr.  Butler  also  did 
very  effective  work  and  must  have  heard  many  compliments. 

Sunbeam  ^amps,  once  more  in  the  ranks  of  the  living,  were 
represented  by  no  less  a  personage  than  Mr.  F.  S.  Terry.  Now 
that  the  patent  litigation  is  practically  at  an  end.  Sunbeam 
lamps  will  again  assume  their  old-time  popularity,  with  every 
assurance  of  a  world-wide  application,  for  the  reason  that  Mr. 
Terry  insists  that  only  a  high-grade  lamp  can  win  an  ultimate 
success. 

The  Electric  Appliance  Company',  of  Chicago,  more  notable  at 
this  convention  than  any  previous  one,  had  two  good  men  in 
"Billy"  Low  of  the  home  oflBce  and  .^gent  Charles  J.  Wells.  The 
Appliance  Company's  exhibit  was  embraced  in  that  of  the  Warren 
Electric  Company  and  the  New  York  &  Ohio  Company.  Mr.  Low 
heard  many  things  of  a  complimentary  character  for  his  enterpris- 
ing house. 

The  Fort  Wayne  Electric  Corporation  was  one  of  the  great 
leaders.  Its  name  was  on  every  tongue,  while  its  representatives 
-were  among  the  most  notable  in  the  gathering.  The  list  included 


Vice-President  C.  S.  Knight,  and  agents  S.  A.  Douglass,  New 
York;  G.  A.  Wilber,  Philadelphia  ;  T.J.  Ryan,  Cincinnati  ;  Tom 
Cooper,  Columbus,  and  E.  E.  Wilson,  of  Chicago,  making  a 
great  sextette. 

The  Chicago  Cross  Ann  Company  was  very  ably  represented  by 
President  H.  M.  Angle  and  Vice-President  C.  S.  Marshall.  Its  test 
card  was  one  of  the  cleverest  bits  of  literature  for  which  the  conven- 
tion was  responsible.  This  firm  is  in  the  market  for  two  or  three 
leading  specialties,  which  it  will  handle  in  connection  with  its 
present  work,  and  can  be  corresponded  with  at  its  office, 
Monadnock  Block,  Chicago. 

The  Interior  Conduit  &  Insulation  Company  had  one  of  the 
best  displays  seen  in  the  basement.  Their  iron-armored  interior 
conduit  was  much  admired  because  of  its  allowing  the  use  of 
two  wires  in  one  tube.  Several  slow-speed  multipolars  of  the 
Lundell  type  were  also  exhibited  and  carefully  examined.  Mr. 
E.  W.  Little  and  Mr.  R.  Mace  looked  after  the  interests  of  the 
firm  with  the  zeal  for  which  both  are  noted. 

M.  M.  Wood,  whose  specialties  are  known  wherever  electricity 
has  been  introduced,  and  who  is  now  handling  these  popular 
devices  himself,  with  headquarters  at  Monadnock  Block,  Chi- 
cago, found  that  he  had  more  friends  than  he  could  look  after  at 
the  convention.  Wood  is  one  of  the  most  popular  fellows,  and 
this  may  account  for  the  popularity  of  his  devices,  though  it  has 
been  truthfully  said  that  nothing  could  be  better. 

The  Cotton  States  International  Exposition  had  a  splendid  propa- 
ganda in  one  of  the  parlors.  A  great  line  of  literature,  together  with 
graphic  illustrations,  told  the  story  of  what  promises  to  be  one  of  the 
greatest  exposition  successes  of  history,  while  Messrs.  J.  H.  Allen 
and  H.  T.  Edgar  lost  no  opportunity  to  present  its  claims.  This 
exposition,  it  will  be  remembered,  will  be  held  in  Atlanta,  Ga. ,  this 
year,  and  will  no  doubt  interest  all  enterprising  manufacturers. 

The  Multifuse  Switch,  designed  to  insure  continuous  service 
on  a  circuit  in  case  of  a  fuse  giving  out.  was  one  of  the  novelties 
on  exhibition.  As  the  name  implies,  several  fuses  are  arranged 
so  that  in  case  one  should  burn  out,  by  turning  the  switch  a 
point  another  fuse  will  be  thrown,  in  order  that  the  damaged  one 
can  be  repaired  at  leisure.  This  is  manufactured  by  the  Multifuse 
Switch  Company,  1031  Society  for  Savings  Building,  Cleveland. 

In  the  lobby  of  Army  and  Navy  Hall  was  displayed  to  good  ad- 
vantage an  exhibit  of  the  Tucker  Electrical  Construction  Com- 
pany, which  embraced  live  exchange  a'nd  two  house  station 
equipments  of  the  Auto-Telephone  system,  that  has  already 
been  described  in  these  columns.  Mr.  Thomas  McCoubray,  a 
pioneer  convention  figure,  and  at  one  time  secretary  of  the 
National  Electric  Light  Association,   had  the  display  in  charge. 

The  Sweet  Limit  Switch,  about  which  every  one  has  been  reading 
for  the  last  few  months,  was  seen  for  the  first  time  at  any  conven- 
tion. Electrician  Barnes  had  the  display  in  charge  and  told  every- 
body all  about  it.  This  switch,  Mr.  Barnes  reports,  is  being  widely 
introduced  amoug  electric  stations  to  protect  their  apparatus  from 
overloads,  short  circuits,  etc.  Nearly  5,000  have  been  manufactured 
since  June,  and  the  factory  is  away  behind  on  its  orders  at  the 
present  time. 

The  Central  Electric  Company,  of  Chicago,  always  found 
to  be  the  first  to  adopt  new  ideas  in  advertising,  rather  outdid 
all  the  other  exhibitors  in  having  a  stereopticon  at  work  in  the 
basement.  Helios  Arc  Lamps,  of  which  the  Central  Company 
are  Western  agents,  were  used  for  the  purpose,  and  Mr.  C.  G. 
Burton  had  it  in  charge,  backed  up  by  Messrs.  Frank  S.  Marr 
and  Thos.  Spencer,  from  the  home  office.  Mr.  George  A.  McKin- 
lock,  with  that  confident  smile  that  tells  of  the  triumph  he  has 
achieved  with  his  company,  created  a  host  of  friends. 

The  Diamond  Electric  Company,  of  Peoria,  111.,  displayed  their 
Schaflfer  wattmeter  to  excellent  advantage,  and  Chicago  Agent 
A.  M.  Searles  did  much  to  extend  the  fame  of  this  device. 
Curiously  enough,  there  was  a  delegate  to  the  convention  from 
Paris,  who  was  anxious  to  see  this  same  meter,  and  not  having 
an  opportunity  to  visit  Peoria  while  in  this  country,  the  conven- 
tion display  afforded  him  the  opportunity  he  needed,  and  will  no 
doubt  result  to  the  great  good  of  the  Diamond  Company. 

The  lamp  exhibit  of  the  New  York  &  Ohio  Company  em- 
braced samples  of  lamps  from  one  candle  power  to  five  hundred, 
the  one  candle  power  lamp  being  connected  in  circuit,  and 
interested  everybody  by  its  contrast  with  the  great  mogul  lamp 
made  by  this  company.  Mr.  W.  D.  Packard  looked  after  the 
display,  and  was  materially  helped  by  Messrs.  Low  &  Wells,  of 
the  Electric  Appliance   Company  of   Chicago,  vrho  are  general 
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Western  agents  of   both   the  New  York   &   Ohio   Conivaiiy   and 
the  Packard  Electric  Company. 

The  National  Carbon  Company's  new  factory  at  Cleveland 
is  a  most  forcible  illustration  of  the  growth  and  importance 
of  electrical  industries.  A  parly  of  delegates  was  very 
courteously  shown  over  the  works  by  Messrs.  Lawrence,  Miles 
and  Hayes,  and  the  display  of  facilities  was  amazing.  The 
manufacture  of  carbons  has  been  reduced  by  the  National  Com- 
pany to  a  series  of  almost  entirely  automatic  operations,  so  that 
a  comparatively  small  amount  of  manual  labor  is  required  for 
the  production  of  an  enormous  quantity  of  goods.  To  those  who 
had  the  good  fortune  to  inspect  the  works  it  seemed  that  the 
equipment  shown  were  surely  adequate  to  take  care  of  the  entire 
consumption  of  the   United   States  without  inconvenience. 

The  Walker  Manufacturing  Company's  headquarters  were  also 
in  room  101,  where  photographs  of  some  of  their  notable  appar- 
atus were  to  be  seen  at  all  times.  The  company  were  thought- 
ful in  supplying  carriages  for  the  conveyance  of  those  who  had 
an  interest  in  their  shops  to  visit  them.  Many  took  advantage 
of  the  opportunity  and  made  a  careful  inspection  of  what  has 
been  declared  to  be  the  finest  machine  shop  in  America.  The 
Walker  Company  have  recently  placed  on  the  market  a  full  line 
of  lighting  generators  in  addition  to  their  street  railway  appar- 
atus, that  has  already  obtained  wonderful  popularity.  Prof. 
Short  and  Prof  W.  H.  Bone  are  worthy  of  special  mention  for 
their  efforts  in  keeping  the  name  of  their  firm  before  every  one. 

The  Westinghouse  Company's  exhibit,  near  the  main  entrance, 
while  not  making  any  claim  in  the  direction  of  pretentious  or 
voluminous  display,  possessed  one  feature  alone  which  was  ot 
vital  importance  to  central  station  men,  namely,  non-arcing 
lightning  arresters.  Two  of  these  were  shown,  one  adapted  for 
alternating  and  the  other  for  direct  currents.  Several  thousand 
disruptive  discharges  had  already  been  passed  through  each  of 
these  arresters  prior  to  the  date  of  exhibition,  and  a  continuous 
stream  of  discharges  was  kept  going  through  them  during  the 
convention.  The  arrester  for  alternating  currents  consists  of 
seven  little  posts  or  cylinders  of  non-arcing  metal  arranged 
parallel  with  each  other,  about  A  inch  apart,  on  a  marble  base. 
The  line  taps  are  connected  with  the  outside  cylinders  and  the 
central  one  is  grounded.  Repeated  tests  with  this  form  of  ar- 
rester have  demtinstrated  the  utter  impossibility  of  maintaining 
an  alternating  current  arc  across  from  terminal  to  ground  or 
between  terminals. 

The  Wagner  Electric  Manufacturing  Company,  of  St.  Louis, 
presented  several  striking  novelties,  one  of  which  was  a  knife- 
blade  switch  with  carbon-breaking  contacts.  The  carbon  break 
is  obtained  by  mounting  just  back  of  each  contact  jaw,  and  in 
electrical  connection  therewith,  a  metallic  socket  containing  a 
carbon  pencil  normally  pushed  out  by  a  spring  until  its  end  pro- 
jects beyond  the  highest  edge  of  the  contact  jaw.  When  the 
switch  is  closed  the  blades  press  the  carbon  pencils  down  in 
their  sockets,  and  upon  opening  the  switch  the  carbon  pencils 
follow  the  blades  until  after  the  latter  have  broken  connection 
with  the  contact  jawf,  so  that  the  final  breaks  are  between  the 
knife  blades  and  their  respective  carbon  pencils.  The  device  is 
very  efficacious  and  the  attendant  advantages  are  obvious. 
Another  ingenious  speciaU3'  was  the  Wagner  fuse  arrange- 
ment for  transformers,  which  is  a  combination  fuse  box  and  line- 
wire  support.  Then  there  was  an  ornamental  economy  coil  for 
use  with  alternating  current  arc  lamps,  which  is  designed  to  be 
fastened  upon  the  ceiling  directly  over  the  lamp,  which  is  sus- 
pended from  a  hook  on  the  under  side  of  the  coil  case.  This  dis- 
position reduces  to  a  minimum  the  amount  of  ceiling  space 
taken  up  by  each  lamp,  and  renders  exceedingly  convenient 
any  adjustments  that  maj-  be  desirable.  There  were  numerous 
other  attractive  devices  shown,  and  taken  altogether  the 
Wagner  Company's  display  embodied  a  larger  percentage  of 
novelty   and  ingenuity  than  almost   any  other. 

The  General  Electric  Company's  exhibit  was  one  of  the  most 
complete  and  comprehensive  made  at  the  convention.  It  occupied 
the  entire  second  floor  of  the  station  of  the  Cleveland  Illuminating 
Company,  located  in  the  handsome  new  building  on  Canal  street, 
and  besides  a  display  of  supplies  was  principally  devoted  to  a  work- 
ing exempliScation  of  the  operation  of  the  raonocjclic  system. 
Arranged  in  a  line  down  the  centre  of  the  room  was  a  complete 
monocyclic  plant,  consisting  of  a  60-kw  60-cycle  monocyclic  gen- 
erator running  at  900  revolutions  and  furaishing  current  to  induction 
motors,  incandescent  lamps  and  arc  lamps.  The  generator  was 
driven  by  belt  from    a    SO-kw  230-volt    four-pole  slow   speed,  direct 


current  motor  of  the  type  which  the  General  Electric  Company  has 
recently  develope;!,  and  in  which  it  has  embodied  many  important 
improvements.  This  motor  was  driven  by  direct  current  taken  from 
the  circuits  of  the  Cleveland  Illuminating  Company.  Current  for 
the  monocyclic  generator  at  1,040  volts  was  taken"  through  two  7,500 
watt  transformers  to  a  IS-kw  induction    motor,  also    running  at  900 


l-;\HiniT  or  Tin;    Monocyclic   System. 

revolutions,  and  this  in  turn  was  belted  to  an  Edison  bipolar  12-kw 
generator  supplying  direct  current  to  a  number  of  incandescent  and 
arc  lamps,  the  latter  of  the  already  well-known  Thomson  '93  type. 
The  current  from  the  monocyclic  generator  was  led  through  a  1,000- 
walt  and  a  15,000-watt  transformer  to  a  number  of  incandescent 
lamps  and    Thomson  '93  alternating    arc    lamps,  and  these    burned 


ExHiniT    OF   THK     MONOCYCLIC  SYSTEM. 

brightly  and  without  flicker.  In  addition  a  S-hp  induction  motor 
was  also  driven  by  current  from  the  monocyclic  generator — the 
current  in  each  case  being  measured  by  Thomson  recording  watt- 
meter. The  system  was  thu^  shown  to  the  delegates  in  detail  and 
proved  to  their  satisfaction  the  claims  made  for  it  that  it  solved  the 
problem  of  operating  lights  and  motors  of  a  perfect  type  from  a 
single      alternating      generator.       A     small      2-hp    direct      current 


Exhibit  oi  xiii:  Monucyclic  System. 

motor  of  a  new  and  peculiarly  compact  design  was  also  shown  in 
operation,  and  its  small  size  and  efficiency  attracted  considerable 
attention.  Two  handsome  alternating  focussing  arc  lamps  and  two 
direct  currents  focussing  arc  lamps  were  also  to  be  seen  lending 
their  light  to  increase  the  brilliancy  of  the  surroundings  of  the 
exhibit.  The  alternating  current  used  was  taken  from  the  prima- 
ries of  the  Cle%-eland  Illuminating  Company.     The  exhibit  of  light- 
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iiig  supplies  occupied  Ibe  end  of  the  room  back  of  the  plaut.  It 
comprised  a  fine  display  of  the  porcelain  specialties — switches,  cut- 
outs, etc. — manufactured  by  the  t^eueral  Electric  Company  at  its 
own  works;  a  complete  line  of  punched  clip  station  switches,  pri- 
mary, alternaling,  railway,  power,  and  direct  current,  two-wire  and 
three-wire  rccoriHnjj  waltuielers,  several  of  which  were  in  opera- 
tion, an  arc  waltnieler  and  a  Thomson  portable  amuieler.  In 
addition  a  supply  of  the  new,  General  Electric  key  sockets  with 
porcelain  bases  was  shown,  and  one  was  bestowed  as  a  souvenir  on 
each  of  the  visiting  delegates.  The  exhibit  was  rounded  off  by  a 
handsome  specimen  of  railway  switchboard  work,  the  controlling 
insltunients  being  mounted  on  a  fine  panel  of  Tennessee  marble, 
and  by  a  12-inch  search  light  projector.  Visitors  were  taken  to  the 
exhibit  in  conveyances  furnished  by  the  company,  and  had  an 
opportunity  of  inspecting  at  the  same  time  one  of  the  latest  direct 
connected  central  stations — that  just  erected  by  the  Cleveland  Illum- 
inating Company.  At  the  headquarters  in  the  banquet  room  of  the 
Hollenden  the  company  had  a  complete  supply  of  the  catalogues 
and  pamphlets,  for  the  visiting  members  to  take  home  with  them 
and  study  at  their  leisure,  and  an  elaborate  display  of  decorative 
miniature  and  candelabra  lamps.  On  the  second  day  of  the  session 
au  informal  reception  was  held  in  the-banquet  room,  and  was,  for 
the  time  being,  the  centre  of  attraction,  from  which  the  ladies  de- 
parted loaded  with  llowers  and  the  genllemen  with  good  cigars 
and  other  things.  On  Thursday  morning  the  ladies  availed  them- 
selves of  the  company's  invitation  to  visit  the  station  of  the  Cleve- 
land Illuminating  Company  and  view  the  exhibit.  Altogether,  by 
the  united  efforts  of  the  Cleveland  Illuminating  Company  and  the 
General  Electric  Company,  the  visitors  were  provided  with  an 
especially  instructive  exhibit  such  as  has  never  before  been  made  at 
any  previous  meeting  of  the  National  Electric  Light  Association  by 
any  manufacturing  company.  The  representatives  of  the  General 
Electric  Company  were  Prof.  Elihu  Thomson  and  Messrs.  S.  D. 
Greene,  E.  W.  Rice,  Jr.,  Charles  P.  Steinmetz,  Dr.  Louis  Bell,  J. 
R.  Lovejoy,  B.  E.  Sunny,  W.  L.  R.  Emmet,  A.  D.  Page.  Wilson 
3.  Howell.  C.  D.  Haskins,  H.  C.  Wirt,  under  whose  special  care 
the  exhibit  was  installed;  W.  F.  Hays.  T.  Beran,  F.  M.  Kimball, 
C.  E.  Harthan,  C.  F.  Rosenthal,  L.  n.  Tandy,  Edgar  Mix,  and 
others.  

THE     NOTABLES. 

Geo.  Cutter,  the  Chicago  man. 

Thomas  J.  Brady,  of  Brady  Mast  Arms  fame. 

G.  J.  Bernard,  struggling  with  a  celebrated  name. 

The  Goodrich  man  from  Akron.  Mr.  Chas.  B.  Raymond. 

J.  H.  Parker,  who  told  all  about  C.  S.  Knowles,  of  Boston. 

C.  J.  Butler,  the  well-known  Paranite  man,  from  Marion,  Ind. 

Lieut.  E   J.  Spencer,  Western  representative  for  Safety  cables. 

Capt.  W.  L.  Candee  and  Geo.  T.  Manson,  the  great  Okonite 
Leam. 

J.  H.  McGhie  kept  things  boiling  for  the  General  Electric 
Company. 

Fostoria  Carbons  were  sung  about  by  the  Messrs.  Grouse  and 
Xremaine. 

Columbia  Lamps  were  thoughtfully  looked  after  by  New  York 
Agent  C.  I.  Hills. 

James  J.  Godfrey,  now  working  for  Habirshaw  wire  with  his 
usual  push  and  zeal. 

J.  E.  Way,  of  R.  Thomas  <!ii  Son,  East  Liverpool,  C,  one  of 
the  busiest  men  in  town. 

L.  Stieringer,  the  famous  old  stager,  and  still  one  of  the  most 
ictive  fellows  in  New  York. 

J.  Holt  Gates,  known  to  fame  as  "Gates  of  Chicago,"  was 
jne  of  the  prominent  figures. 

The  Imperial  Arc  Lamp  was  one  of  the  debutantes  of  the 
meeting,  and  was  well  liked. 

R.  J.  Randolph,  Western  manager  for  the  Excelsior  Electric 
Company  and  a  great  worker. 

E.  H.  Heinrichs,  the.W'estinghouse  press  agent,  and  one  of  the 
best  story  tellers  in  the  world. 

James  I.  Ayer,  otherwise  and  popularly  known  a.->  "Jim," 
working  hard  for  the  Marks-Ayer  Co. 

Parkin  &  Bosworth  handled  well  the  interests  of  the  great 
Shultz  Belting  Company,  of  St.  Louis. 

Henry  Hine,  responsible  for  the  success  of  the  Stanley 
Blectric  Company,  of  Pittsfield,  Mass. 


S.  A.  Douglass,  one  of  the  best  convention  workers  iu  the 
business,  and  a  prince  of  good  fellows. 

T.  C.  Harnibh,  wanting  every  one  to  understand  that  Siemens- 
Halske  apparatus  was  strictly  in  the  push. 

M.  E  Baird,  the  Eddy  man,  who  smiles  on  every  one  and  never 
lets  the  bUies  have  anything  to  do  with  him. 

H.  T.  Paiste,  of  Paiste  switch  fame,  who  carried  his  exhibit 
in  his  pocket,  and  whom  every  one  seemed  to  like. 

F.  E.  Donohue,  from  Chicago,  and  doing  much  for  the  Ameri- 
can Electric  Works,  of  which  he  is  Western  agent. 

W.  H.  McKinlock,  of  the  Metropolitan  Electric  Company, 
Chicago,  one  of  the  notable  figures  in  Western  business  circles. 

New  switches  from  the  shop  of  the  W.  S.  Hill  Electric  Com- 
pany were  displayed  and  talked  about  by  Mr.  Charles  H.  Her- 
rick. 

Mclntire  Joints  were  handled  by  Mr.  C.  H.  Mclntire,  one  of 
the  wise  men  of  the  times  who  take  their  good  wives  along  to 
see  the  fun. 

A.  A.  Thresher,  of  the  Shawhan-Thresher  Electric  Company, 
Dayton,  one  of  the  new  men  whose  name  is  going  up  the  scale 
very  rapidly. 

Conduits  of  a  new  and  improved  type  were  handled  by  the 
Eppinger  &  Russell  Company,  bf  New  York.  Mr.  Geo.  Valen- 
tine did  the  honors. 

C.  H  Wilraerding,  the  newly-elected  president,  jumped  into 
immediate  popularity.  His  presidency  promises  to  be  pleasant 
and  beneficial  for  every  one. 

"  Roll  Drop"  were  two  words  that  attracted  every  eye  to  Jhe 
display  of  the  Forest  City  Electric  Works,  where  fine  samples  of 
their  commutators  were  displayed. 

R.  B.  Corey,  popular  as  ever,  came  late,  but  found  that  he  was 
not  in  any  sense  forgotten.  He  can  count  perhaps  more  friends 
than  any  other  one  man  in  the  business. 

Morris,  Tasker  &  Company,  sent  Mr.  S.  Bowman  W^heeler,  full 
of  brotherly  love  for  every  one,  but  especially  for  those  in  need 
of  electric  light  and  street  railway  poles. 

They  were  both  there,  Beldeu  &  Seely.  If  there  was  any 
construction  work  in  sight  before  the  New  York  delegation 
arrived,  or  throughout  the  meeting,  this  firm  took  it  in. 

H.  B.  Cram  came  from  Boston  to  tell  us  about  the  Bernstein 
Company.  This  wasn't  exactly  necessary,  as  every  one  knows 
of  it  ;  but  it  was  a  pleasure  to  have  Mr.  C.  in  the  crowd. 

Standard  Underground  Cables,  always  found  in  the  front  rank 
at  conventions,  had  no  less  than  four  of  their  best  men — Messrs. 
J.  W.  Marsh,  G.  L.  Wiley,  J.  R.  Wiley  and  H.  W.  Fisher. 

The  Climax  Boiler  made  by  the  Clonbrock  Steam  Boiler  Works 
could  have  had  no  better  exhibit  than  their  plant  in  the  station  of 
the  Cleveland  Illuminating  Company.  Inventor  T.  F.  Morrin 
had  also  a  good  deal  to  say  on  the  subject  of  boilers. 

F.  S.  Terry,  known  to  every  one  in  the  industry,  was  busy 
greeting  old  friends.  Mr.  Terry  is  now  arranging  to  handle  a 
few  specialties  as  selling  agent.  This  will  afltord  manufacturers 
an  exceptional  opportunity.  His  address  is  100  Washington 
street,  Chicago. 

Col.  W.  S.  Rogers,  one  of  the  finest  fellows  in  the  business, 
who  distinguished  himself  by  his  clever  handling  of  the  Brush 
interests.  The  Colonel  recently  closed  a  S140,000  order  in  an 
Eastern  city  for  Sperry  apparatus,  and  is  looked  upon  as  one 
of  the  cleverest  men  in  the  field. 


The  following  is  a  list  of  the  representatives  of  central  stations 
whose  names  were  registered  with  Secretary  Porter: 

E.  A.  ArmslroDg,  Allanlic  Electric  Light  &  Power  Co  .  Atlantic  City.  N.  J. 

Wm.  H.  Atkins.  Edison  Elec.  III.  Co..  Boston,  Mass. 

W.  J.  Barns.  West  Side  R.  R.  Co..  Pittsburg,  Pa. 

John  I.  Beggs.  The  Cincinnati  lidison  Elec.  Co..  Cincinnati,  O, 

W.  Worth  Bean.  St.  Jos.  i  Benton  Harbor  El.  Ry.  &  Lt  Co..  St.  Joseph,  Mich. 

J.  J.  Buileigh.  Camden  Ltg    &  Htg.  Co..  Camden,  N.  J. 

E.  E.  Beam.  Barbi  rton  Elec.  Co  .  Barbeiton.  O. 

O    H.  Blaxter.  Allegheny  County  LI.  Co.,  Pittshargb,  Pa. 

G.  H.  Blaxter.  Brush  Elec.  Co.  of  Baltimore,  Baltimore,  Md. 

M.  A.  Beal.  Forest  City  Elec.  LI.  &  P.  Co,  Kockfoid,  111. 

Jas.  L.  Belole,  Elec.  Co.  of  Virginia,  Norfolk.  Va. 
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H.  L.  BriutDall,  The  Swilt  Elect.  I.t.  Co.,  Sagiuaw.  Mich. 

Wm.  M.  Brocck.  Edison  Elec.  111.  Co..  Palersoii.  N.  J. 

H.  B.  Btnoks,  Fiqiia  Elec.  Co..  I'iqua.  O. 

Jas.  Boyce.  MuncieHt..  Lt.  &  P.  Co,  Muncie,  liid. 

W.  L.  Candee,  Suburban  Elec.  Co..  Elizabeth.  N.  J. 

S.  T.  Carues,  Memphis  LI.  &  P.  Co..  Memphis.  Teiiii. 

W.  H    Coughlin,  Worcester  Elec.  Lt.  Co..  Worcester,  Mass. 

I.  A.  Colby,  Des  Moines  Edison  Lt.  Co.,  Ues  Moines.  la. 

J.  T.  Cowling.  Powelton  Elec.  Co.,  Philadelphia,  Pa. 

S.  G.  Coleman.  Badger  Elec.  111.  Co.,  Milwaukee.  Wis. 

J.  Caven,  Indianapolis  Lt.  &  P.  Co..  Indianapolis,  Ind. 

A.  J.  Corriveau,  Montreal  Park  &  Island  Ry.  Co..  Montreal.  Can. 

D    L.  Davi!".  Salein  Elec.  Lt   &  P.  Co..  Salem,  O. 

E.  H.  Davis.  Lycoming  Elec.  Co  ,  Williamsport,  Pa. 

James  R.  Dee,  The  Peninsula  Elec.  LI.  Co..  Houghton.  Mich. 

H.  T.  Edgar,  Georgia  Elec.  Lt.  Co.,  Atlanta.  Ga. 

C    L.  Edgar,  Edison  Elec.  III.  Co..  Boston    Mass. 

A.  W.  Field.  Columbns  Edison  Lt    &  P.  Co.,  Columbus.  O. 
H.  H.  Fairbanks.  Worcester  Elec.  Lt.  Co.,  Worcester.  Mass. 

T    K    Klanagau.  Porlsmoulh  Gas  &  Lt.  Co.,  Porlsmoulh.  N.  H. 

M.  J.  Francisco,  Rutland  Elec.  LI.  Co..  Rutland,  Vt. 

I.  H.  Francisco.  Rutland  Elec.  Lt.  Co..  Rutland,  Vt. 

Samuel  A.  Freshney,  Muskegon  Elec.  Lt.  &  p.  Co.,  Muskegon,  Mich. 

J.  B.  Foote,  Battle  Creek  Elec.  Lt.  &  P.  Co..  Battle  Creek,  Mich. 

W.  A.  Foote.  Jackson  Elec.  Lt.  Co.,  Jackson.  Mich. 

D.  T.  Flick.  New  Castle  Elec.  Co.,  New  Castle.  Pa. 

Win.  H.  Fitzgerald.  Detroit  Elec.  Lt.  &  P.  Co.,  Detroit,  Mich. 

J.  Gwynn,  SteubenviUe  Gas  &  Elec.  Co..  Steubeuville.  O. 

W.  R.  Gardener.  Pittsfield  Elec.  Co..  Pittsfield,  Mas.s. 

C.  C.  Garlland.  Buffalo  General  Elec.  Co  ,  Buffalo.  N.  Y. 

P    F.  Gardner.  Newark  Elec.  Lt.  &  P.  Co..  Newark.  N.  Y. 

W.  J.  Greene.  Cedar  Rapids  Elec    Lt.  i  P.  Co  ,  Cedar  Rapids.  la. 

J.  L.  Gans,  CcnnelUville,  N.  Haven  &  Leisenring   St.  Ky.,  Connellsville.  I 

L.  W.  Greene,  Brooklyu  Elec.  Lt.  Co  ,  brooklyu,  Mich. 

B.  P.  Holmes.  Youugstown  Elec.  Lt   Co  ,  Youngslown,  O. 
I.  C.  Hadley,  Pana  El.  Lt.,  P.  &  St.  Ry.  Co.,  Pana.  111. 

Welles  E.  Holmes.  Newton  &  Watertown  Gas  Lt.  Co..  Boston.  Mass. 

C.  R.  Huntley,  Buffalo  General  Elec.  Co.,  Buffalo.  N.  Y. 
W.  C.  Hedges.  Mansfield  Elec.  Lt.  &  P.  Co.,  Mansfield.  O. 
P.  A.  Hiuds,  Peninsula  Elec.  Lt.  Co..  Detroit.  Mich. 

J.  L.  Hinds.  Syracuse  Elec.  Lt.  &  P.  Co.,  Syracuse,  N.  Y. 

John  J.  Jennings.  Wilkinsburg  Elec.  Co..  Wilkinsburg,  Pa. 

A.  H.  Jones,  Suburlwn  Elec.  Co..  Philadelphia.  Pa. 

A.  J.  Jones.  Edison  Elec.  III.  Co..  New  Brunswick.  N.  J. 

S.  C.  D    Johns.  Cleveland  Elec.  III.  Co.,  Cleveland,  O. 

J.  H.  Kammerer.  The  Royal  Elec.  Co..  Montreal.  Canada. 

Jos.  E.  Lockwood,  Michigan  Elec.  Co.,  Detroit.  Mich. 

Chas.  A.  Learned,  Hudson  County  Elec.  Co.,  Jersey  City,  N.  J, 

Robert  Lindsaj-.  Cleveland  Elec.  III.  Co  .  Cleveland,  O. 

Sluart  Lindsley.  Essex  County  Elec.  Co..  Orange,  N.  J. 

Homer  Laughlin.  Wellsville  Elec.  LI.  Co.,  Wellsville.  O. 

H.  M.  Lyman.  Canton  Elec.  Lt.  &  P.  Co  ,  Canton.  O. 

W.  M.  Lynch.  Canton  Elec.  Lt.  &  P.  Co.,  Canton,  O. 

C    A.  Latham.  Loraine  Co.  Lt.  &  P.  Co.,  Elyria,  O. 

A.  H.  Manwaring.  Brush  Elec.  Lt.  Co.,  Philadelphia.  Pa. 

E.  H.  McKnight.  Elec.  LI.  Co  ,  Middletown,  O. 

George  M.  Myers.  Southwestern  Elec.  Lt.  &  Water  Power  Co.,  Joplin,  Mo. 

M.  Murphy.  Second  Avenue  Ry.  Co..  Pittsburgh.  Pa. 

W.  S.  McDonald.  Calumet  Gas  Co.,  Chicago.  111. 

J.  H.  Miller,  Springfield  Elec.  LI.  &  P.  Co.    Springfield.  O. 

Frederic  Nicholls.  Toronto  Incandescent  Lt.  Co.,  Toronto,  Canada. 

E.  N.  Nunn,  San  Miguel  Con.str.  &  Gold  Mining  Co..  Tellnride,  Col. 

J.  F.  Outwater.  Edison  Elec.  Illg.  Co.,  BrookUn.  N.  Y. 

Thomas  O'nea.  Edison  Elec.  Lt.  &  P.  Co.,  trie.  Pa. 

Jeiome  Penn.  Washington  Gas  &  Elec.  Co.,  Washington,  O. 

A.  Pabst.  Mahoning  Elec   Lt.  Co..  Y'oungslown,  O. 

A.  J.  Purinton.  Stamford  Gas  &  Elec.  Co..  Stamford.  Conn. 

E.  F.  Peck.  Citizens'  Elec.  III.  Co.,  Brooklyu,  N.  Y. 

James  A.  Pentz.  United  Stales  Elec.  Ltg  Co.,  Philadelphia.  Pa. 

Charles  R.  Price,  New  Bedford  Gas  &  Edison  Lt.  Co. 

I.  E.  Pyle.  Edison  Elec.  III.  Co  .  Westchester,  Pa. 

J.  C.  Perry,  Indianapolis  Lt.  &  P.  Co.,  Indianapolis,  Ind. 

James  G.  Rossman.  Georgia  Elec.  Lt.  Co.,  Atlanta.  Ga. 

J    E.  Rhelts,  Salem  Elec.  Lt.  &  Artificial  Ice  Co.,  Salem,  Ind. 

J.  Ritchie.  Manufacturers'  Elec.  Co.,  Philadelphia.  Pa. 

George  A.  Redman.  Brush  Electric  Lt.  Co.,  Rochester.  N,  Y. 

F.  R.  Swaney,  Ceramic  City  LI.  Co  .  East  Liverpool,  O. 

J.  Brodie  Smith.  Manchester  Elec.  Lt   Co.,  Manchester.  N.  H. 

George  R.  Stetson,  New  Bedford  Gas  &  Edison  Lt.  Co. 

John  A.  Seely,  Rockaway  Elec.  Lt.  Co.,  Rockaway,  N.  Y. 

T.  Carpenter  Smith.  Keystone  Lt.  &  p.  Co.,  Philadelphia.  Pa. 

H.  J.  Smith.  Edison  Elec.  111.  Co..  New  Y'ork,  N.  Y. 

Emil  G.  Schmidt.  Sandusky  Elec.  Lt.  Co.,  Sandusky,  O. 

J.  C.  ThuUen.  Leetonia  Elec.  Lt.  &  P.  Co..  Leetonia,  O. 

L.  H.  Thullen,  Leetonia  Elec.  Zt.  &  P.  Co.,  Leetonia.  O. 

J.  M.  Uptegraff.  Sewickley  Elec.  Co..  Sewickley.  Pa. 

C.  R.  Van  Trump.  Wilmington  City  Elec.  Co.,  Wilmington,  Del. 

E.  E.  Wade.  El  Pa.so  Elec.  Co.,  Colorado  Springs,  Col. 
C.  H.  Wllmerding,  Chicago  Edison  Co..  Chicago,  111. 

F.  H.  Welscher,  Citizens'  Elec.  Co..  Battle  Creek,  Mich. 
C.  P.  White,  E-'ansville  Gas  &  Elec.  Co.,  Evansville,  Ind. 

E.  L.  Wilkinson.  The  Kensington  Elec.  Co.,  Philadelphia.  Pa. 
H.  A.  Wagner,  Edison  Elec.  111.  Co.,  St.  Louis.  Mo. 
E.  P.  Young,  Sewickley  Elec.  Co..  Sewickley,  Pa. 
Richard  Young,  Faraday  Ht..  Lt.  &  P.  Co..  Morton,  Pa. 
Harry  P.  Y'oung,  Faraday  Ht.,  Lt.  &  P.  Co.,  Morton,  Pa. 


Fuel  Consumption  in  Central  Stations. 

The  Coiniiiittee  on  Data  of  the  National  Electric  Light  Asso- 
ciation submitted  at  the  Cleveland  Convention  a  tabulated  re- 
port of  the  data  relating  to  fuel  consumption,  which  we  print  be- 
low.    While  the  recorded  data  is  from  fewer  stations  than  in  other 


ti  ^ 


o  >  :    >r;c>    r.r.  r.  r.'^sr.n  >  «    ^-    r.r.r.tff- 


0  - 

0 

S  w  ®  '■ 

0.^     ev     C^O^^DO^O*     --O     vO 

00°   00  bcooecoo^   »;  0. 

S 

o^oSj 

S  : 

S. 

48 
4800 

Meter 

2275 

SO 

1100 
Meter 
6500 

1 

lai; 

C3  : 

ocgE: 

S-S-KE:    CS 

00 

Is  ^ 


^*--   *-c 


Ki „ -a  10 w ►- K>   -q   i-esto-    ■      Ki   ■ 

*  00 S" -ffc  *  C- *»    NT"      -^^-^  •      •         *^     ■ 


cg-**^e^>^*^ 


10     OOOOOt/lO»-     00*.jrOsD10-      Q     O    .  O       i^Otn 

o    oooooco-    00 o "^  o o o •    o    c »     o»o 


S:  :  SS:  •"'kS:  ':  li: 


5  :  ?■:  !g:  :  ^ 


;:  :    SSi 


C^     O     tA     0^5QOQ&JO     5-     OXtniOO     tn     C/t        -U        O  OJ  W  E 
Ol     O    O    Oq^OOO  Go    O    O'-^O'g-O    O     M       CN       o  oc  •—  o 


No  of  Report 

Class. 

B 

s 

3 

W'frCons 
tioniwrH 

"p".- 

Total  Watts. 


Total  Wait-. 


EQUIPMENT. 

Class  A.  Boiler  room  :  Horizontal  water-tube  boilers;  feed  through  heaters  by 
steam  or  power  pump;  hand  firing.  Engine  room:  Triple  expansion  condens- 
ing engines.     Dynamo  on  engine  shaft. 

Class  B.  Boilers  vertical  water-tube;  economizers,  feed  as  A.  Hand  firing. 
Engines.  Corliss  compound  condensing,  belted  to  jack  shaft. 

Class  C.  Boilers,  horizonUl  tubular  feed  as  A.  Engines,  simple  Corliss  or 
slow  speed,  condensing,  belted  to  jack. 
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Class  D.  Boilers,  upright    tubular;  (ccd    aaA;   cnf 
coodeusing^. 
Clfiss  H.    Bngitie.  high  speed  compound  condcnslnji;,  belted  direct. 
Class  H.     Engines  high  speed  simple  uon-condtnsing.  belted  direct. 
Class  G.     Hugines.    High  speed  Compound  uou-condcnsing. 
Ref.  X.    Any  of  the  above  nou-condensing. 
Ref.  Y.    Belted  to  dyanmo. 
Ref    Z.    Dynamo  on  the  engine  sbait. 

reports,  the  committee  states  that  the  present  is  believed  to  con- 
tain more  correct  information  and  in  greater  detail.  An  instance 
was  pointed  out  in  the  report  where  2(>2  watts  are  generated  from 
one  pound  of  coal,  the  plant  furnishing-  23,000,000  watts  during 
twenty  hours  ;  the  equipment  in  this  station  consisting  of  triple 
expansion  engines  with  direct-connected  dynamos  and  horizontal 
water  tube  boilers  with  heaters,  but  without  economizers  ;  the 
firing  being  done  by  hand.  This  result  is  secured  with  one-half- 
soft  coal  and  one-half  hard  screenings.  This  is  a  high  average 
for  even  twenty-four  hours,  as  an  evaporation  of  9.27  pounds  of 
water  per  pound  of  combustible  and  a  water  consumption  of  17 
pounds  per  horse  power  hour,  allowing  10  per  cent,  iion-combus- 
tible  in  coal  and  taking  the  stated  efficiency  of  the  generators, 
85  per  cent.,  gives  a  result  of  314  watts  from  one  pound  of  coal 
under  these  conditions.  The  electrical  efficiency,  taking  an 
average  of  the  ten  reports  from  stations  running  over  live 
million  watts  in  twenty-four  hours,  is  147.5  watts  per  pound  of 
coal,  or  one  electrical  horse  power  hour  for  four  pounds  of  coal. 
The  committee  complains  of  the  difficulty  it  has  experienced  in 
obtaining  the  data  and  endorses  the  suggestion  of  Mr.  H.  T. 
Edgar,  of  the  Georgia  Electric  Light  Company,  that  those  sup- 
plying data  should  permit  their  names  to  be  used  in  order  that 
they  may  be  communicated  with  for  further  information  by 
managers  of  stations  desiring  to  improve  the  operation  of  their 
plants. 

Large  Arc  Dynamos. 

In  a  paper  with  the  above  title  read  at  the  Cleveland  Electric 
Light  Convention,  Mr.  C.  N.  Black  spoke  of  the  significant  fact 
that  while  arc  lighting  was  among  the  first  practical  applications  of 
electricity,  it  has  been  the  most  backward  branch  as  regards  im- 
provements in  its  generating  machinery.  This  cannot  be  ascribed 
to  the  fact  that  there  was  nothing  left  to  be  desired  in  the  efficiency 
of  the  arc  dynamo,  since  it  has  always  been  notoriously  weak  in  this 
lespect  and  has  by  no  means  kept  pace  with  the  incandescent 
dynamo.  Within  the  past  18  months,  however,  theie  has  been  an 
awakening  to  this  fact,  and  the  general  tendency  now  seems  to  be 
to  large  units  and  lower  speeds,  but  while  the  increase  of  size  has 
increased  Ihe  efficiency  to  some  extent,  yet  we  still  see  massive  ^eld 
magnets,  having  an  enormous  amount  of  copper,  and  small  armatures, 
both  of  which  militate  against  high  efficiency.  Another  noteworthy 
fact  is  that  with  the  one  exception  all  new  machines  thus  far 
described  are  of  what  is  known  as  the  closed  coil  type,  which  is  the 
more  remarkable  when  it  is  considered  that  fully  75  per  cent,  of 
the  arc  lights  of  this  country  are  at  present  run  from  open  coil 
dynamos. 

In  accounting  for  the  reasons  for  the  preference  heretofore 
given  to  the  open  coil  type,  Mr.  Black  states  it  is  a  principle 
that  the  large  amount  of  self-induction  in  each  bobbin  of  these 
machines  is  an  advantage,  being  in  fact,  almost  essential  in  Older 
to  obtain  the  best  results.  On  the  other  hand,  the  less  self-induc- 
tion in  each  bobbin  of  the  closed  coil  type  the  belter  the  action  of 
the  commutator,  which  is  true  of  all  closed  coil  machines  whether 
for  arc  or  incandescent  lighting.  Referring  to  the  spark  at  the 
commutator  on  open  coil  machines,  wonder  is  often  expressed  that 
this  spark  does  not  cut  the  segments;  as  a  matter  of  fact,  it  does  so 
to  a  certain  extent,  but  the  current  is  so  small,  and  the  accompany- 
ing heat  is  radiated  so  rapidly  that  the  ill  effects  in  practice  are 
almost  inappreciable.  It  is  in  connection  with  this  that  the  self- 
induction  of  the  bobbin  plajs  an  important  part.  Were  it  not  for 
this  the  current  in  the  bobbin,  which  is  being  cut  out,  would  be 
reversed  before  the  segment  had  reached  a  sufficient  distance  from 
the  brush  to  prevent  the  current  jumping  across  the  heated  arc, 
and  thus  causing  the  machine  to  flash. 

The  design  and  proportioning  of  the  field  magnets  are  the  same 
in  the  closed  and  open  coil  machines,  and  it  is  in  the  commutator 
and  commutation,  therefore,  that  the  most  marked  differences  are 
found  between  the  two  types,  and  Mr.  Black  considers  that  in  this 
lies  the  great  superiority  of  the  open  coil  machines.  For  example, 
in  a  new  open  coil  12S-light  machine  there  are  only  24  segments  in 
the    commutator,  while   in   one  of  the  latest  closed  coil  100-light 


machines  there  are  160  segments;  to  go  into  details  as  to  which  is 
the  easiest  to  insulate  and  keep  in  repair  is  hardly  necessary. 
Referring  to  the  disadvantages  urged  against  the  open  coil  ma- 
chines, owing  to  the  small  amount  of  segments  causing  a  discon- 
tinuity in  the  current,  and  consequently  a  greater  strain  upon  the 
insulation  of  the  line,  Mr.  Black  con&iilers  that  this  claim  has  no 
weight.  He  referred  to  some  experiments  by  Mordey,  showing  that 
by  passing  the  current  from  a  Brush  machine  through  the  secondary 
coil  of  a  trausformtr  no  difference  of  potential  was  produced  at  the 
terminals  of  the  primary.  Mr.  Black  also  described  an  experiment 
made  by  himself  in  which  the  currents  from  a  closed  coil  dynamo 
having  78  bars  in  its  commutator,  giving,  therefore,  practically  a 
steady  current,  was  passed  through  the  field  coils  of  a  125  arc  light 
machine  and  the  fall  of  potential  measured  with  a  Weston  volt- 
meter; the  machine  was  then  run  self-exciting,  and  the  drop 
through  the  field  again  taken.  The  currents  in  both  cases  gave 
identically  the  same  readings  on  the  voltmeter,  So  that  if  there  is  a 
discontinuity  in  the  case  of  the  latter  machine,  it  is  so  slight  that 
no  instrument  less  sensitive  than  the  telephone  will  show  it,  and 
consequently  it  is  difficult  to  understand  how  Ihe  insulation  of  a 
conductor  could  be  more  strained  by  an  open  than  a  closed  coil 
machine. 

A  vital  question  in  connection  with  large  units  delivering  current 
to  the  lines  at  an  E.  M.  F.  of  6,000  volts  or  more  is  in  regard  to  the 
value  which  the  E.  M.  F.  will  attain  in  case  the  current  is  suddenly 
broken.  In  this  respect  it  was  claimed  that  the  open  coil  machine 
has  largely  the  advantage.  It  was  explained  that  opening  the 
circuit  is  the  same,  in  one  sense,  as  the  sudden  throwing  of  a  large 
resistance  into  the  line,  and  when  this  is  done  the  point  of  com- 
mutation is  shifted  back  under  the  brush  owing  to  the  reaction  of 
the  armature  current  being  reduced.  Consequently,  the  bobbin 
which  should  not  go  out  until  the  segment  has  passed  from  under 
the  brush,  short  circuits  the  one  in  parallel  with  it  and  as  a  result 
the  segment  connected  with  this  bobbin  carries  the  arc  around  op- 
posite the  brush,  thereby  causing  the  machine  to  flash;  this  short 
circuits  the  armature  and  the  E.  M.  F.  drops  to  zero.  The  machine 
is  not  injured  in  any  way  by  this,  the  flash  not  being  due  to  the 
insulation  breaking  down  but  simply  to  the  drawing  out  of  the  arc 
of  the  short  circuited  bobbin  part  way  around  the  commutator, 
and  it  is  ready  to  again  supply-  current  to  the  line  when  the  break 
in  the  circuit  is  repaired. 

Some  experiments  are  described  made  with  a  view  of  learning 
accurate!}-  the  value  the  E.  M.  F.  would  attain  when  the 
circuit  of  an  open  coil  machine  is  suddenly  broken,  and  it  was 
found  that  the  sparking  lengths  obtained  agreed  very  well  with 
the  results  of  De  La  Rue  and  others  from  their  experiments  on 
sparking  distances.  The  rise  in  voltage  was  only  from  1,500  to 
2,000  volts  upon  breaking  the  circuit,  the  small  increase  being  ac- 
counted for  by  the  fact  that  it  takes  an  appreciable  amount  of  time 
for  the  arc  on  the  commutator  to  be  carried  from  one  brush  to 
the  other.  Owing  to  each  segment  extending  about  60  degrees 
around  the  commutator,  the  time  required  to  short  circuit  is  just 
one-third  what  it  would  be  with  a  closed  coil  machine,  and  con- 
sequently Mr.  Black  considers  it  a  conservative  statement  to  say  the 
voltage  would  rise  in  the  latter  to  fully  double  its  normal  value 
under  the  same  conditions,  which  would  necessarily  injure  the 
machine.  An  experiment  was  described  where  a  Brush  open  coil 
125-light  machine  was  connected  to  12  miles  of  underground  circuit 
supplying  current  to  125  arc  lamps  the  voltmeter  registering  6,850 
at  the  machine  terminals;  these  experiments  showed  that  the  capa- 
city of  the  underground  circuit  more  than  counterbalanced  any  rise 
in  voltage  due  to  the  machine  and  line,  the  voltage  at  breaking 
being  less  than  normal.  Mr.  Black  states  that  the  above  considera- 
tions led  the  Brush  company  to  adhere  to  the  open  coil  type  in 
designing  their  large  units. 

Two  Brush  machines  of  100  and  125  lights  respectively  were  de- 
scribed, and  it  was  stated  that  the  electrical  energy  consumed  in 
operating  the  regulator  is  less  than  one-tenth  of  1  per  cent,  of  the 
output  of  the  dynamo,  while  the  machine  is  absolutely  automatic 
from  one  lamp  to  the  full  capacity,  and  the  whole  load  may  be 
thrown  on  or  off  with  impunity.  The  characteristic  curve  of  these 
machines  was  stated  to  be  remarkable  from  the  fact  that  after  pass- 
ing the  bend  the  curve  is  almost  perpendicular  and  probably  the 
nearest  approach  to  a  constant  current  curve  ever  attained  in  prac- 
tice. By  winding  more  wire  on  the  armature  of  the  machine  from 
which  the  curve  was  taken  a  constant  current  of  9.6  amperes  conld 
be  obtained  at  all  loads  without  shunting  any  current  from  the  field; 
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but  this  would  increase    the    internal    resistance    and  also  make  the 
macliiue  mucb  less  efficient  at  light  loads. 

It  was  pointed  out  in  connection  with  the  efficiency  of  the  ma- 
chine that  the  C'R  losses  at  oue-quarter  load  had  been  reduced  from 
4,018  to  3,367  watts,  or,  in  other  words,  an  electrical  horse  power 
gained. 

At  full  load  the  electrical  efficiency  reaches  94  per  cent. ,  which  is 
accounted  for  by  the  liberal  use  of  iron  in  the  armature  reducing 
its  reluctance  and  by  the  large  size  of  wire  on  both  field  and  arma 
ture.  A  curve  of  commercial  efficiency  showed  Ibis  to  be  at  full 
load  over  90  per  cent.,  thus  approaching  very  closely  the  efficiency 
of  incandescent  dynamos  of  equal  capacity.  The  high  efficiency  at 
quarter  load  was  alluded  to,  aud  also  the  new  departure  in  arc  dy- 
uaiuo  design  in  working  the  magnetic  circuit  at  a  much  less  point 
of  saturation  than  in  the  old  types. 

DISCUSSION. 

Mr.  Hamill  said  that  during  the  past  year  the  Urush  Company 
has  built  large  arc  dynamos  of  from  eight  to  ten  thousand  lights 
capacity,  and  that  the  inquiries  concerning  them  do  not  come  in  from 
the  new  installations,  but  almost  entirely  from  older  stations.  This 
he  considers  natural,  for  the  reason  that  nearly  all  large  electric 
light  stations  are  quite  centrally  located  in  the  large  cities  of  the 
country,  where  real  estate  is  expensive,  where  the  business  is  grow- 
ing, and  where  it  is  a  question  either  of  going  away  further  from 
the  centre  of  the  cities,  or  purchasing  additional  real  estate  at  great 
expense  in  order  to  increase  the  capacity,  or  exchange  small  dyna- 
mos for  larger  ones.  The  business  in  these  large  units  at  present, 
he  said,  is  almost  entirely  along  the  line  of  exchanges  from  the 
small  to  the  large  units,  and  there  is  therefore  verj-  little  profit  in  it 
for    the  manufacturer. 

Prof.  Elihu  Thomson  considered  the  paper  of  Mr.  Black  a 
very  true  exposition  of  some  points  connected  with  the  operation 
and  design  of  arc  dynamos.  The  development  of  the  arc  dynamo, 
he  believed,  has  been  somewhat  backward,  but  he  recollected  that 
machines  were  built  far  back  in  the  early  days,  which  were  capable 
of  giving  a  characteristic  curve  similar  to  that  which  has  been 
shown,  but  they  were  disadvantageous  from  the  very  large  armature 
reaction,  the  size  of  the  armature,  the  amount  of  wire,  and  the  dead 
resistance  of  the  wire  used  in  the  construction. 

As  to  whether  open  coil  dynamos  or  closed  coil  dynamos  are  the 
best  for  arc  lighting,  considered  purely  from  an  electrical  stand- 
point without  reference  to  the  practical  uses,  he  thought  there  was 
no  question  but  that  the  closed  circuit  dynamo  is  the  better  electri- 
cal structure,  but  when  it  comes  to  using  that  dynamo  in  the  condi- 
tions of  practice,  there  ma)'  be  considerations  which  will  modifj- 
this  conclusion.  When  he  first  entered  the  business,  the  speaker 
said,  his  object  was  to  get  that  kind  of  a  machine  which,  put  into 
the  hands  of  men  of  no  experience  with  machines  of  the  kind, 
could  be  run  successfully  and  keep  the  lights  going,  and  therefore 
the  object  was  then  to  reduce  to  the  inmost  simplicity  those  parts 
which  were  subject  to  wear  and  which  could  te  injured  by  bad 
handling.  Consequently  the  commutator  was  reduced  to  very  few 
parts,  and  it  was  constructed  so  that  if  anything  happened  to  it,  it 
was  a  simple  thing  to  take  off  the  segments  aud  put  on  others. 
With  a  commutator  containing  from  one  to  two  hundred  segments, 
on  the  other  hand,  it  would  have  meant  taking  off  the  whole  com- 
mutator, and  making  all  the  connections  with  a  new  one  before  the 
machine  could  be  started.  In  the  early  history  of  electric  lighting, 
the  machines  were  in  charge  of  au  engineer,  who  might  know  how 
to  run  his  engine,  but  knew  nothing  about  the  dynamo,  and  who 
had  a  superstitious  idea  that  it  was  a  thing  which  he  must  not 
touch. 

The  fact  that  an  arc  dynamo,  when  it  has  its  circuit  inter- 
rupted, will  not  give  the  rise  of  voltage  which  the  continuous  dj-- 
namo  gives.  Prof.  Thomson  said,  has  been  known  for  a  long  time. 
The  moment  the  circuit  of  a  machine  begins  to  be  opened  it  is  the 
same  thing  as  overloading,  that  is,  putting  in  a  high  resistance,  or 
so  many  additional  arcs.  The  potential,  on  account  of  the  self-in- 
duction of  the  wire  coils,  at  once  begins  to  rise  with  the  attempt  to 
hold  a  diminished  current.  If  at  that  moment  the  commutator,  ow- 
ing to  its  arrangement  and  construction,  flashes  over — arcs  across  from 
one  side  to  another — the  E.  M.  F.  of  the  armature  is  removed,  and 
if  the  machine,  as  is  often  the  case,  has  a  copper  band  on  the  field 
cores,  then  there  is  an  inductive  circuit  parallel  with  the  field  wind- 
ing which  takes  out  the  inductive  E.  M.  F.  from  the  field  coils,  and 
it  is  not  surprising  that  there  should  not  be  a  great  rise  in  a  case  of 
this  kind.  Long  ago  it  was  known  that  when  the  circuit  of  the 
open  coil  machine  was  ruptured  the  flashing  did  not  extend  any 
great  distance,  but  it  was  also  a  well-known  fact  if  in  a  close 
coil  dynamo    the  circuit  of  flash  is  much  longer.   Mr.  Townley  con- 


firmed the  statement  of  Mr.  Hamill  as  to  the  strong  demand  for 
large  arc  units,  and  said  that  in  the  future  the  development  would 
be  along  the  line  of  larger  units,  and  would  become  a  very  prouii- 
ntnt  factor  in  electric  lighting  interest. 

Mr.  Prentiss  considered  that  the  question  of  line  insulation  with 
the  use  of  larger  units  seems  lo  Ijc  one  of  care  more  than  anything 
else.  Several  instances  had  been  brought  to  his  notice  where  large 
machines  were  put  on  ordinary  circuits,  in  which  very  little  trouble 
was  experienced,  and  the  same  was  true  of  underground  work.  The 
only  trouble  which  will  be  practically  met  would  be  in  the  connect- 
ing appliances  from  the -point  of  the  line  into  the  place  where  the 
light  would  be  used.  The  trouble  principally  arises  from  the  mois- 
ture gelling  down  onto  the  cut-out  box,  and  very  few  cut-out  boxes 
will  stand  the  oidiuary  high  potential  of  3,000  volts,  when  there  is 
a  spell  of  wet  weather  for  three  or  four  days.  When  that  point  is 
.taken  care  of  there  will  be  very  little  trouble.  Existing  lines  in- 
stalled for  two  or  three  thousand  volts  can  be  made  to  run  at  a  high 
potential,  as  has  been  demonstrated  in  practice  in  several  instances. 

Mr.  T.  C.  Smith,  in  referring  to  the  question  of  the  use  of  large 
units  on  the  old  lines,  said  that  he  thought  some  of  the  older  mem- 
bers probably  remember  when  in  times  of  trouble  they  did  not  hesi- 
tate to  put  two  50  -light  machines  together  on  a  single  circuit. 
The  most  extreme  case  he  knew  of  was  fifteen  lOlighters  in  series 
for  an  18-ampere  current,  which  was  as  much  of  a  strain  ns 
would  be  experienced  with  any  of  the  large  machines  being  advo- 
cated, and  an  extreme  case  was  probably  reached  in  New  York  City 
a  few  3ears  ago,  during  the  time  the  wires  were  being  put  under- 
ground, when  in  one  station  two  60-light  and  one  30-light 
machines  were  run  in  a  series.  Mr.  Prentiss  cited  an  instance  in 
New  York  City  where  once  240  lights  were  run  on  a  single  under- 
ground circuit. 

The  Storage  of  Energy  Essential  to  the  Economy  of  Working 
Stations. 


In  a  paper  with  the  above  title  read  before  the  Cleveland  National 
Electric  Light  Convention,  Mr.  Nelson  W.  Perrj'  compares  the  cost 
of  geneialing  electrical  power  under  present  methods  and  by  sys- 
tems of  storage  that  have  been  proposed  with  a  view  to  reducing 
cost. 

The  total  annual  cost  under  a  very  regular  load  of  an  electrical 
horse  power  hour  ir.  given  at  $48.60  on  the  assumption  that  the 
power  is  generated  for  7,884  hours  annually,  and  that  for  each  effect- 
ive horse  power  machinery  of  1.4  horse  power  is  installed.  A 
consumption  of  14  pounds  of  water  per  indicated  horse  power 
hour  is  assumed,  with  an  addition  of  7'2  per  cent,  for  leakage, 
working  auxiliary  engines,  etc.,  thus  making  the  total  consumption 
IS  jfbunds  per  effective  horse  power  hour,  which  at  the  rate  of  nine 
pounds  of  steam  per  pound  of  coal,  and  allowing  5  per  cent,  for 
lighting  and  banking  fires,  amounts  to  a  coal  consumption  of  2.1 
pounds  per  effective  horse  power  hour. 

In  the  table  below  are  given  the  items  which  make  up  the  total 
annual  cost  of  an  effective  horse  power  hour  from  engines  working 
under  variable  load  and  under  conditions  similar  to  those  existing 
in  electric  light  stations.  Here  for  one  effective  horse  power  of 
average  load  throughout  the  year,  5.87  indicated  horse  power  hours 
are  assumed  to  be  necessary;  a  consumption  of  3.8  pounds  of  coal 
per  effective  horse  power  hour  and  a  dj-namo  efficieucy  of  95  per 
cent,  are  further  assumed,  which,  finallj',  correspond  to  a  coal 
allowance  of  four  pounds  per  electrical  horse  power  per  hour: 

COST  OF  INSTALLATION   PER   ELECTRICAL  UORSB   POWER. 

Cost  of  engines,  6.17  X  S44.SU $274.56 

Cost  of  boilers,  6.17  X  S24 148  08 

Cost  ol  buildings.  6.17  X  SoO 185.10 

Cost  of  dynamos,  4,  at  SjO 120.00 

Total J727.74 

Interest  on  $727.74  at  4  per  cent $29.11 

Maintenance  and  depreciation  of  macllinery. $542. 64.at  7'^  percent.  40.70 

Buildings,  $185.10.  at  2  percent 3.70 

Total  filed  annual  cost $73.51 

Cost  of  coal.  4  pounds  for  8,760  hours,  at  $1.75  per  ton $30  63 

Cost  of  pettv  stores 1.64 

Cost  of  d living,  stoking  and  cleaning 12  00 

44.27 

Total  annual  cost  electric  horse  power -.  $117.78 

It  is  pointed  out  that  in  comparison  with  the  cost  in  steady  work- 
ing— S48. 68 — there  is  a  margin  of  S69. 10  for  possible  saving,  aud  the 
paper  then  proceeds  to  show  how  much,  if  anj',  of  this  may  be 
saved  bj'  different  systems  of  storage. 

An  estimate  is  given  showing  that  if  some  means  could  be  devised 
by  which  the  same  amount  of  energy  could  be  supplied  by  continu- 
ous operation  of    the  boiler  plant    working    at    its  most  economical 
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rate,  the  total  annual  cost  per  electrical  horse  power  would  then  be 
$87.09,  which  would  leave  S30.69  as  the  limiting  expense  of  the 
installation  of  the  storage  system  necessary  between  the  boiler  and 
engine.  If  the  storage  is  moved  forwnnl  out  step  and  introduced 
between  the  engine  and  the  ilynamo,  it  is  calculated  that  the  addi- 
tional saving  of  S23.  56  per  electrical  horse  power  would  be  made; 
and  that  by  moving  it  forward  still  another  step — between  the 
dynamo  and  distribution — another  gain  of  $14. 8.^  would  be  made, 
no  storage  plant  charge  beiug  deducted,  however,  from  any  of  these 
amounts. 

The  different  methods  of  storage  that  have  been  proposed  are  then 
taken  up,  beginning  with  battery  storage.  The  following  table  is 
given  to  show  the  total  annual  cost  to  produce  an  electiical  horse 
power,  using  an  electrical  storage  battery,  whose  cost  is  assumed  at 
£420: 

The  total  fixed  investment  therefore  becomes J726.8t> 

Interest  on  $7i6  80ai  4  per  cent 29. (W 

Maintenance  and  depicciation: 

Buildings  #125  at  2  per  cent 2  50 

Machinery,  rl.si.so  at  7U  percent 13  M 

Storage  battery,  420  at  10  percent 42  00 

Total  fixed  annual  cost J87. 21 

Coal,  2  95  pounds  for  8,760  hours,  at  ?1.7S  per  ton $22.51 

Petty  stores,  attendance,  etc 13  31      35.92 

Total  annual  cost  per  electrical  horse  power :rl23  13 

The  conclusion  drawn  from  these  results  is  that  an  annual  horse 
power  hour  under  this  system,  on  account  of  the  great  cost  of  the 
storage  battery  and  its  maintenance,  would  be  S5.  35  more  than  with- 
out the  use  of  a  battery.  With  coal  at  S3.  SO  per  ton  the  cost  per 
electrical  horse  power  woul  1  become  as  follows: 

steady  load  without  storage  battery $52.31 

Variable  load  witltout  storage  battery ., 148.40 

Variable  load  with  storage  balterj- 145.74 

The  author  states  that  while  this  estimate  shows  the  use  of  the 
storage  battery  to  be  entirely  out  of  the  question  as  an  economical 
device  for  complete  storage,  it  does  not  condemn  its  use  in  central  sta- 
tions in  other  ways,  as  where  the  day  load  is  exceedingly  light,  or 
for  changing  of  the  load  curve  from  an  irregular  one,  due  to  the 
natural  load,  to  one  made  up  of  a  series  of  rectangles  having  in  the 
aggregate  about  the  same  area  as  that  of  the  curve.  In  the  latler 
case  the  storage  battery  is  thrown  in  to  take  successively  increases 
or  decrements  of  load  until  such  time  as  the  successive  increases  or 
decrements  become  of  sufficient  amount  to  be  taken  care  of  by  an 
extra  generating  unit,  the  battery  and  generating  units  thus 
supplementing  each  other  with  the  variations  of  load.  The 
author  states  that  in  this  case  the  storage  battery  will  prove 
economical  with  some  load  curves  but  not  with  others.  There 
are  also  other  considerations  than  economy  that  might  render  the 
use  of  the  storage  battery  convenient,  as  a  regulator  of  potential, 
for  example,  or  in  distribution  from  sub-stations,  while,  on  the 
other  band,  its  use  is  limited  entirely  to  the  storage  of  energy  when 
generated  in  the  form  of  electricity  and  also  to  the  employment  of 
direct  currents. 

Gas  engines  are  next  taken  up,  and  many  data  of    economy  trials 

are  given  showing  a    horse    power    generated    on    from  .87  to    1.25 

pounds  of  coal  per  brake  horsepower  hour.     The  following  estimate 

is  given  of  the  cost   of   a   gas    engine  plant,  which    shows  a  saving 

over  present  methods  of    $29.50  per  annual    electrical    horse   power 

with  coal  at  SI. 75  per  ton,  and  a  saving  of  S44. 79  with  coal  at  S3. 50 

per  ton. 

Cost  of  engines,  6  17  at  $50 $308  SO 

Cost  of  gas  plant,  1.547  at  $20 30.94 

Cost  of  buildings 1^0.00 

Cost  of  dynamos   ; 120.00 

Total  filed  investment $579.44 

Interest  ou  f579.44  at  4  per  cent $23.18 

Maintenance  and  depreciation  of  machinery,  $459.44  at  7H  percent.  34  (16 

Building*,  $120  at  2  per  cent 2.40 

Total  fixed  annual  cost $59.64 

Cost  of  coal.  2  pounds,  8.760  hours,  at  $1.75 -...     $15.33 

Cost  of  pelty  stores 1  64 

Cost  of  driving,  stoking  and  cleaning 11.67 

28.64 

Total  annual  cost  per  electric  horse  power.. S88.28 

With  coal  at  $3.50  the  total  cost 103.61 

Thermal  storage  is  then  treated  and  three  systems  are  described. 
In  the  steam  storage  system  of  Mr.  Halpin  only  suflBcient  boilers  to 
supply  the  mean  demand  are  employed,  in  connection  with  storage 
tanks  to  supply  the  maximum  demand.  The  boilers  work  continu- 
ously at  their  most  economical  rate  and  have  their  excess  of  energy 
during  light  load  taken  up  in  the  %vater  of  the  lank,  frcm  which 
it  is  drawn  at  will  during  heavy  load.  It  has  been  proposed  that 
in  this  system  the  boilers  and  tanks    work    under    the    pressure    of 


265  pounds  per  square  inch  and  the  engines  uuder  a  pressure  of  130 
pounds,  thus  giving  a  total  of  available  heat  storage  corresponding 
to  a  range  of  temperature  of  59  degrees.  In  this  system  the  boiler 
is  completely  filled  with  water  and  the  storage  tank  nearly  so;  the 
two  are  in  free  communication  by  means  of  pipes  and  a  constant 
circulation  of  water  is  maintained  between  them,  but  the  steam  for 
the  engine  is  taken  only  from  the  top  of  the  storage  tank  through 
a  reducing  valve. 

In  the  feed  storage  system,  the  excess  of  energy  during  light 
1  )ad  is  stored  in  the  tanks  as  before,  but  the  boilers  are  not  com- 
pletely filled.  In  this  system  the  steam  is  taken  exclusively  from 
the  boilers,  ihe  superheated  waler  of  the  storage  tanks  being  used 
during  heavy  load  as  feed  water  to  the  boilers. 

The  third  method,  which  is  a  combination  of  the  two  former;  the 
pressure  in  the  boiler  and  storage  tank  is  equalized  by  connecting 
the  steam  spaces  of  each  by  a  pipe,  and  the  steam  from  the  engines 
is,  therefore,  taken  from  Ipoth. 

The  following  estimate  is  given  of  the  cost  of  the  three  systems, 
the  basis  being  the  same  as  employed  in  the  other  comparisons: 

WITH   KEBD  STOBAOE. 

Kngines $274.50 

Boilers 113  47 

Buildings l-'OOO 

D>  namos 12000 

Tanks 29.32 

$657.35 
.\llowing  10  p-r  cent,  for  interest,  depreciation  and  maintenance  on  the  invest 
mem,  exclusive  of  tanks— which  is  the  same  as  before— and  only  5  per  cent 

$62  89 


on  the  tanks,  we  have  $628  01  at  10  per  cent  , 
29.32  at  5  percent.. 


Total  fixed  annual  cost $64.27 

Coa  I $20 .  00 

Other  expenses  as  before 13.31      33.3! 

Total  annual  cost  per  electrical  horse  power $97.58 

WITH   STEAM   STOBAGB 

Engines $J74  56 

Boilers ; 37. 13 

Tanks 236.-0 

Buildings 120.00 

Dynamos 120  00 

9994.39 


Total  annual  cost  per  electrical  horse  power $11 1 .84 

COMBINED   FEED   AND   STEAM    STORAGE. 

Engines $274.56 

Boilers 37.13 

Tanks 1ft).37 

Buildings 120.00 

Dynamos 130.00 

$732.06 

S5S1  63  at  10  per  cent $55.16 

$180  37  at  5  per  cent 9.02 

Total  fixed  annual  cost $64  18 

Coal,  2.21  pounds  at  $1  75. $16.93 

Other  expenses 13.31      30  24 


Total  annual  cost  per  electrical  horsepower. 


The  conclusions  of  the  author  are  that  the  above  calculations 
show,  with  the  assumed  load  line  and  coal  at  SI.  75  per  ton,  an 
annual  saving  with  the  feed  water  storage  of  S20  20  per  horse  power 
annually;  with  steam  storage  a  loss  of  six  cents,  and  with  combined 
feed  and  steam  storage  an  economy  of  S23. 36.  With  coal  at  S3. 50 
per  ton  there  would  be  a  saving  of  S30  82,  $13.63  and  S37.05 
respectively. 

The  final  conclusions  of  the  author  are  that,  of  all  the  methods  of 
storage  available,  the  storage  battery  would,  on  theoretical  grounds, 
be  the  best  because  of  its  forming  the  last  link  in  the  chain,  thereby 
giving  the  economies  of  continuous  working  to  all  that  precede. 
Unfortunately,  it  involves  such  large  losses  in  itself  as  to  nearly  if 
not  quite  nullify  the  advantages  it  would  otherwise  present.  And 
again,  its  extreme  cost  above  all  other  methods  renders  it  unavail- 
able in  any  complete  storage  project. 

This  necessitates  going  back  of  the  engine  for  equalization  schemes 
and  bearing  the  losses  due  to  variable  load  upon  all  that  follows. 
Fortunately,  the  losses  that  can  be  overcome  at  this  early  stage  are 
quite  considerable,  and  there  are  a  number  of  methods  at  hand. 
Of  these  the  gas  engine — involving  a  gas  storage — seems  to  give  the 
best  results.  Very  closely  following  this  comes  Halpin 's  combined 
feed  and  steam  storage,  followed  by  feed  storage  and  sleam  storage. 
Below  is  given,  in  tabular  form,  the  cost  to  produce  for  one  year 
one  electricaT  horse  power,  with  coal  at  SI.  75  per  ton  and  at  S3.  SO 
per  ton ;    also,  the    saving    effected  by    the    various    methods    ovei 
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presect  methods  in  a  station  having  a  mean  load  25  per   cent,  of  its 
maximum. 


Prcseut  method,  steady  load.. 

tras  engine 

Combined  feed  and  steam  storage 

I'eed  storage 

Without  storage,    load  factor   25 

per  cent 

Steam  storage 

Complete  battery  storage 


Secapilulation. 


Coal,  $1.75 
per  ton. 


$48.68 
88.28 
'M.42 
97.58 


Coal,  $3.50 


$65  62 
103.61 
111.35 
117.58 


117.78  148.40 

117  84  134.77 

123.13  145.74 


Saving^  Effected. 


Coal,  $1.75  Coal,  $3.50 


$29  50  $44.79 

23.36  37.05 

20.20      I       30.82 


DISCUSSION, 

Prof.  Stine  referred  to  the  positive  prejudice  manifested  in 
this  country  toward  the  storage  batter)-,  which  he  considered  to 
be  due  to  the  hit-or-iuiss  manner  in  which  thev  have  in  the  past 
been  constructed  and  exploited,  and  tlie  lack  of  proper  know- 
ledge ill  their  operation,  and  a  number  of  considerations  were 
presented  with  reference  to  the  latter  point.  Stress  vcas  laid 
upon  the  fact  that  an  accumulator  plant  must  be  iutelligentlj- 
and  judiciously  cared  for,  as  it  requires  constant  inspection, 
testing  atid  supervision  when  in  action.  Many  points  to  be  ob- 
served in  the  operation  of  a  storage  battery  were  detailed.  Prof. 
Stine  stated  that  while  European  experience  has  shown  that  it  is 
possible  to  reach  a  watt  efficiency  of  from  75  to  80  per  cent., 
which,  while  good,  would  j'et  seem  capable  of  improvement,  he 
was  of  the  opinion  that  the  most  we  can  expect  from  invention 
is  to  make  the  product  more  uniform  and  reliable,  as  the  least 
variation  in  the  qualitj-  of  the  materials  employed  often  leads  to 
disastrous  failure.  He  referred  to  the  practice  of  central  station 
managers  of  requiring  a  life  guarantee,  which  seems  to  be  un- 
fair unless  the  management  also  guarantees  the  competency 
and  extent  of  attention  to  be  given  the  plant.  As  militating 
against  high  efSciency,  Prof.  Stine  mentions  the  nature  of  the 
complex  chemical  reactions  in  the  cell,  which  absorb  energy  and 
cannot  well  be  reduced  in  amount.  There  also  occurs  during 
every  charge  and  discharge  a  certain  amount  of  chemical  action 
which  cannot  be  reversed, resulting  in  the  eventual  consumption 
of  the  plates,  whose  material,  accumulated  at  the  bottom  of  the 
cell,  tends  to  produce  short  circuits.  The  considerations  which 
should  be  observed  in  selecting  a  battery  for  a  central  station  or 
power  are  enumerated  as  follows:  Plenty  of  lead  in  the  elements, 
one  maker  placing  this  at  two  amperes  capacity  per  pound; 
ample  storage  capacity  for  the  work  to  be  exacted,  which  should 
preferably  be  over-estimated.  The  plates  should  be  well  in- 
stalled and  easy  of  access  for  cleaning  and  have  a  mechanical 
strength  to  stand  charging  strains.  They  should  be  free  from 
soldered  joints,  and  from  all  points  that  may  be  specially  weak- 
ened by  local  action,  and  the  metal  should  be  homogeneous. 
The  active  material  should  be  so  disposed  as  to  have  freest  ac- 
cess to  the  acid  and  to  be  so  thoroughly  attached  to  the  plates 
that  it  will  not  readily  fall  off  in  use.  The  separate  plates  of 
the  elements  should  be  so  attached  to  the  connecting  bars  that 
they  may  be  readily  removed  for  inspection  or  repairs.  Good 
sulphuric  acid  should  be  used,  free  from  metallic  impurities, 
such  as  iron  or  arsenic,  and,  particularly,  lead  sulphate.  If 
commercial  acid  is  used  it  should  be  purified  by  sulphuretted 
hydrogen  or  other  means,  it  being  well  to  bear  in  mind  that 
excellent  plates  may  be  ruined  by  an  impure  electrolyte.  No 
reasonable  expense  should  be  spared  in  the  installation  of  a 
storage  battery  plant,  and  if  well  supplied  with  measuring  in- 
struments and  auxiliary  devices,  a  pure  electrolyte  and  good 
plates,  and  given  intelligent  care,  such  a  plant  is  undoubtedly  a 
paying  investment  and  a  source  of  marked  economy  in  operating 
a  central  station. 

Mr.  Herbert  Lloyd  considered  that  the  figures  of  Mr.  Perry 
relating  to  electric  storage  batteries  were  entirely  too  high, 
about  50  per  cent,  having  been  added  to  the  real  cost.  A  battery 
plant,  he  said,  can  be  installed  to-day  for  $24  per  horse  power. 
Ten  per  cent,  for  maintenance  on  the  total  investment  of  the 
whole  battery  plant  he  declared  to  be  unheard  of;  ten  per  cent,  on 
the  price  of  the  lead  plates  is  the  highest  maintenance  of  which 
he  had  heard,  which  would  correspond  to  about  six  per  cent,  on 
the  first  cost  of  the  installation.  The  following  table  was  then 
given  as  one  indicating  the  true  cost  of  installation  on  the  basis 
which  Mr.  Lloyd  considered  to  be  that  which  can  be  attained  in 
practice. 

Fixed  investment,  cost  of  batteries $288.00 

Fixed  investment,  cost  of  remainder  of  plant 223.72 


Interest  at  4  per  cent $20.47 

Maintenance  and  depreciation  ol  machinery, $155.42  at  7H  percent.  11.66 

Maintenance  and  depreciation  of  battery,  $2S8  at  6  per  cent 17.28 

Maintenance  and  depreciation  of  buildings,  $68.30  at  2  per  cent 1.37 

ToUl  6xed  annual  cost $50.78 

Cost  of  coal,  2.21  lbs.  for  x.760  hours,  at  $1.75  per  ton $16.93 

Additional  coal  for  loss  in  battery,  12'j  per  cent 2.11 

Cost  of  petty  stores  and  attendance 13.37      32.41 

Total  annual  cost  per  electrical  horse-power $83.1") 

Mr.  Lloyd  gave  the  table  below  to  compare  the  results  of  the  vari- 
ous other  systems  with  the  storage  battery  system,  the  above  correc- 
tions being  included: 


Recapitulation. 

Saving  Effected. 

Coal,    $1.75 
per  ton. 

Coal,    $3.50 
per  ton. 

Coal,    $1.75 
per  ton. 

Coal,    $3.50 
per  ton. 

Present  method,  steady  load 

$«.08 
S8.28 
94.42 
97.58 
117.78 
U7.84 
83.19 

$65.62 
103.61 
U1.3S 
m.S8 
148.40 
134.77 
100.11 



$29.50 
23.36 
20.20 

' '66.06 
34.59 

'$44'79 

Combined  feed  and  steam  storage 

37.05 
30.82 

Without  storage,  load  factor  25*. . 

"iilw 

48.29 

Total $511 .72 


Mr.  Lloyd  thought  that  the  figures  given  for  gas  engines 
were  far  too  favorable  for  central  station  work,  judging  from 
results  obtained  in  this  country.  These  units  are  necessarily 
small,  and  the  speed  comparatively  high,  making  the  cost  of 
labor,  maintenance  and  depreciation  much  higher  than  is  the 
case  with  large  steam  plants.  He  considered  that  Mr.  Perry 
touched  very  lightly  on  the  great  utility  of  a  storage  battery 
discharging  in  from  one  to  three  hours  to  take  care  of  the  peak 
at  maximum  load,  and  that  he  has  been  informed  by  many  large 
station  managers  that  a  battery  to  give  one  and  one-half  to  two 
hours'  service,  is  what  they  most  need,  which  would  cost  to  in- 
stall only  about  $50  per  hp.  A  complete  steam  plant,  including 
boilers,  engines  and  dvnamos  of  the  most  durable  and  improved 
tj'pes,  will  cost  certainly  from  $60  to  $75  per  hp,  and  Mr.  Lloyd 
consequently  thinks  that  as  it  is  possible  to  install  a  storage 
battery  to  discharge  at  a  one-and-a-half  to  two-hour  rate  for 
about  SSO  per  hp,  electric  storage  is  well  to  the  front.  He  also 
stated  that  Mr.  Perry  is  mistaken  when  he  says  that  at  a  rapid 
discharge  the  battery  has  less  than  75  per  cent,  efficiency,  as 
better  results  are  being  obtained  every  day. 

Mr.  Peter  Wright  gave  some  data  in  regard  to  the  operation 
of  the  storage  battery  plant  in  connection  with  the  Germantown 
electric  light  station.  It  supplies  current  to  a  220-volt  three-wire 
system  for  incandescent  lights  and  stationary  motors,  and  has 
been  in  operation  from  dawn  until  dusk,  with  the  exception  of  one 
day,  since  Feb.  4, 1894.  The  battery  is  put  into  charge  during  the 
evening  after  the  load  has  dropped  somewhat  .and  when  fully 
charged,  which  is  done  in  from  five  to  seven  hours,  is  allowed  to 
stand  until  the  engine  is  stopped  in  the  morning.  The  battery 
is  then  put  into  circuit  and  feeds  the  line  until  dusk  when  the 
engine  is  started  again.  The  day  current  which  the  battery  sup- 
plies is  small,  not  averaging  over  fifty  amperes  or  the  equivalent 
of  one  hundred  16-cp  incandescent  lamps.  Data  relating  to 
the  daily  performance  of  the  battery  are  carefully  taken  and 
close  account  kept  of  all  expenditures,  from  which  it  has  been 
found  that  the  net  saving  from  the  use  of  the  battery  is  $1,871 
a  year,  or  a  reduction  of  about  fif tj-  per  cent,  over  the  former 
cost  of  running  the  day  circuit  direct. 

Mr.  C.  L.  Edgar,  of  the  Boston  Illuminating  Company,  said 
that  his  company  had  been  operating  for  the  past  year  one  of  the 
largest  storage  batterj' plants  in  the  world.  This  battery,  which 
was  procured  in  Germany,  is  guaranteed  for  ten  years  and  main- 
tained in  condition  by  the  makers  at  six  per  cent,  on  the  cost  of  the 
cells,  which  is  about  four  percent,  on  the  cost  of  the  installation. 
The  company  is  saving  10  per  cent,  on  its  coal  bill  through  the 
employment  of  the  storage  battery,  which  cost  about  SSO  per  hp 
to  install,  or  only  one-half  as  much  per  hp  as  the  present  steam 
plant.  The  battery  is  only  in  service  during  one  and  a  half 
hours  at  each  discharge,  taking  care  of  the  maximum  load.  The 
total  investment  in  the  station,  with  half  batteries  and  half 
steam,  is  only  three-fourths  of  what  it  would  be  with   all  steam. 

Mr.  Perry  in  reply  stated  that  he  thought  he  was  safe  in  as- 
suming $35  per  hp  hour  as  the  cost  of  the  battery  and  10  per 
cent,  for  depreciation.  Unwin  puts  the  cost  at  $40  and  Prof. 
Forbes  at  about  the  same  figure.  In  regard  to  the  plant  de- 
scribed by  Mr.  Edgar  he  expressly  states  in  his  paper  that  his 
conclusions  do  not  apply  to  this  auxiliary  use  of  the  storage 
battery. 


Makcii  2,  1895. 
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Arc  Carbons  and  the    Ratlnj;  of  Arc   Lamps'. 

BY    L.    n.    MARKS. 

The  report  made  at  the  last  convention  of  the  National  lilectric 
Light  .Association  by  a  special  couiniittce,  recommending  that  what 
is  ordinarily  known  as  a  2,000  candle  power  arc  lamp  shall  be  con- 
sidered us  one  requiring  on  the  aviragi'  450  watts  for  its  main- 
tenance, naturally  suggests  the  inquiry  as  to  how  far  the  caudle 
power  produced  depends  upon  the  watts  consumed, and  in  the  present 
paper  attention  will  be  confined  to  the  part  played  by  the  arc 
carbon  in  this  important  relation. 

It  is,  of  course,  well  known  that  the  so-called  2,000  candle 
power  arc  really  gives  a  mean  candle  power  of  only  300  to  000, 
the  candle  power  at  the  angle  of  maximum  illumination  seldom 
being  greater  than  1,200.  and  often  ;is  low  as  700.  In  an  elaboiale 
series  of  comparative  tests  made  by  the  writer*  several  years  ago  there 
W.1S  found  tobea  variation  of  over  80  ncr  cent,  in  the  candle  power 
of  commercial  arc  light  carbons  consuming  the  same  energy. 
Quite  recently,  Prof.  W.-  M.  Stine"  has  reported  on  a  number 
of  tests,  the  results  of  which  show  a  variation  of  about  30  per  cent. 

The  difference  in  the  quality  of  arc  carbons  was  well  brought  out 
in  a  table  of  some   ests  made  by   the  author,  in  which  values  were 


Num- 
ber. 

Structure. 

Di- 
ameter 
(inches). 

Basic 
Material. 

Process 
of  Manu- 
facture. 

Hissing 
Point 
(Volts). 

Flaming 
Point 

(Volts). 

Range 

(Volts). 

1 

Solid 

a 

Petroleum 
Coke 

Melded 

43.6 

71  3 

27.7 

2 

Solid 

% 

Petroleum 
Coke 

Molded 

48.2 

79.0 

30.8 

3 

Solid 

A 

Petroleum 
Coke 

Molded 

4S.7 

79.7 

34.0 

4 

Solid 

H 

Petroleum 
Coke 

Squirted 

51.3 

62.7 

11.4 

S 

Solid 

V^ 

Petro'eum 
Coke 

Squirted 

47.3 

75.0 

27.7 

6 

Solid 

H 

Lamp 
Black 

Squirted 

47.2 

70.8 
67.3 
76.8 
70.7 

23.6 

7 

Solid 

A 

Lamp 
Black 

Molded 

43.0 

24.3 

8 

Solid 

A 

Lamp 
Black 

Squirted 

43.7 

33.1 

9 

Solid 

A 

Gas 
Black 

Squirted 

46. 

24.7 

10 

Solid 

A 

Gas 
Black 

Molded 

41.3 

74.3 

33.0 

11 

■     Solid 

A 

Not 
Ascertained 

Squirted 

41.7 

75.3 

33.6 

12 

Solid  • 

A 

Pure 
Coke 

Molded 

53.7 

73.7 

20.0 

13 

Solid 

A 

Pure 
Coke 

Molded 

52  0 

71.5 

19.5 

14 

(-H,  A  hole 
(-),  solid 

% 

Petroleum 
Coke 

Squirted 

42.8             60.7 

17.9 

IS 

'■+;,  cored 
(— ),  solid 

Si!:S 

Petrol  um 
Coke 

Squirtec 

350 
31.3 
31.3 

617 

26.7 

16 

{+),  cored 
(— ),  solid 

% 

Petroleum 
Coke 

Squirtec 

'      58.7 

27.4 

17 

(-I-),  cored 
(— ),  solid 

i±i:g 

Not 
Ascertainec 

Squirted 

70.7 
66.3 

39  4 

18 

(-(-),  cored 
(— ),  solid 

A 

Not 
Ascertained 

Squirted 

32.3 

34.0 

19 

(-}-),  cored 
(— ),  solid 

(-).A 

Not 
Ascertained 

SqnirUd 

31.7 

71.3 

39.6 

determined  for  the  hissing  point  and  the  flaming  point   of    various 
American  and  foreign  products. 

In  order  to  determine  these  values  a  pair  of  carbons  was  placed  in 
a  lamp,  and  burned  for  20  to  30  minutes.  After  the  point  had  been 
well  formed,  the  carbons  were  gently  brought  together  until  the  arc 
hissed.  A  voltmeter  connected  to  the  terminals  gave  the  potential 
difference.  The  lamp  was  then  adjusted  for  a  silent  arc  and  the 
mechanism  so  arranged  that  the  rod  was  held  rigidly.     The  carbons 

1 A  paper  read  at  tUe  Cleveland  Electrical  Light  Convention,  slightly 
condensed. 

»  "Life  and  EfBciencv  of  Arc  Light  Carbons."— Trans.  Am.  Elec.  Engs.,  Vol. 
VII..  Nos.  6  and  7,  1890. 

'W.  M.  Stine— "Influence  of  Arc  Light  Carbons  on  the  Candle  Power."— N.  V. 
Elec.  Eng..  Oct.  3,  18W;  see  also  Ei,ectiucai.  WpRi.p.  Feb.  23,  1895. 


were  then  allowed  to  burn  away  until  they  flamed,  the  voltmeter 
being  carefully  watched  meanwhile.  Before  the  flaming  point  was 
reached,  the  instrument  would  invariably  fluctuate,  due  to  "jump- 
ing" of  the  arc.  At  the  flaming  point,  there  was  u  marked  drop  in 
the  potential,  as  indicated  by  a  voltmeter.  Great  care  was  taken  to 
secure  perfect  alignment  of  the  upper  and  lower  carbons. 

An  average  of  three  difl'erent  tests  was  made  of  each  pair  of  car- 
bons. The  carbons  were  all  intended  for  a  current  of  from  eight  to 
ten  amperes,  nine  and  one-half  amperes  being  used  in  the  tests. 
The  total  length  of  a  pair  of  carbons  was  ten  inches  in  each  case. 

It  was  found  that  the  ran.ft',.  that  is,  the  difference  in  volts  be- 
tween the  hissing  point  and  the  flaming  point,  varied  greatly  with 
different  carbons;  thus,  while  one  carbon  had  a  range  of  only  11.4 
volts,  with  another  it  attained  34  volts.  Both  of  these  carbons  are 
sold  by  representative  American  manufacturers,  the  former  being  a 
squirted  petroleum  coke  carbon,  and  the  latter  a  moulded  coke 
carbon.  The  hissing  point  of  the  cored  carbon  averages  over  ten 
volts  lower  than  the  solid.  The  hissing  point  of  American  cored 
carbons  docs  not  vary  much  from  that  of  foreign,  but  the  range  of 
the  latter  is  fully  ten  volts  greater  than  that  of  the  former,  and 
exceeds  that  of  any  of  the  American  products  tested,  cored  or  solid. 
In  the  case  of  some  makes  of  cored  carbons  tested  it  was  impossible 
to  measure  the  hissing  point  with  any  degree  of  accuracy  because 
of  the  deposition  on  the  negative  of  small  portions  of  the  core 
thrown  out  by  the  positive  at  low  potential  differences.  The  amount 
and  nature  of  foreign  matter  in  a  carbon  have  much  to  do  with  the 
commercial  efficiency  of  the  latter,  and  determine  to  a  large  extent 
the  range  of  the  carbon. 

It  has  been  the  desire  of  central  station  men  to  obtain,  and  the 
aim  of  the  manufacturer  to  produce,  an  absolutely  pure  petroleum 
coke  carbon,  thinking  that  this  would,  in  a  large  measure,  solve 
the  candle  power  question  so  far  as  uniformity  is  concerned.  The 
writer  is  of  the  opinon,  however,  that  an  ab.solutely  pure  coke 
carbon,  if  such  could  be  commercially  manufactured  for  arc  lamps, 
would  not  meet  the  requirements  of  central  station  practice  to-day. 
Two  carbons  tested  were  taken  from  two  batches  made  with  special 
reference  to  purity,  and  it  was  found  that  one  of  them  hissed  at  53.7 
volts,  and  the  other  at  52. 

To  be  operated  at  maximum  efiBciency,  these  carbons  would  re- 
quire more  than  55  volts  at  normal  current  and  under  no  conditions 
in  practice  would  they  give  satisfactory  service  at  less  than  55  volts 
average — fully  five  volts  higher  ttian  that  of  good  commercial  car- 
bons. In  connection  with  the  potential  difference  required  for 
maximum  candle  power  in  a  given  case,  it  is  interesting  to  refer  to 
a  test  reported  by  Prof.  II.  S.  Carhart,  in  which  a  pair  of  commer- 
cial carbons  designed  for  use  on  full  arc  circuits  showed  a  maximum 
eflSciency  at  about  55  volts.  These  carbons  at  10  amperes  and  45 
volls  gave  450  candle  power. 

Thus,  it  is  of  the  utmost  importance  to  the  carbon  manufacturer 
to  test  not  only  the  range  of  his  carbons,  but  also  the  voltage  at 
which  they  give  maximum  efficiency.  The  importance  of  steadiness 
in  arc  lamps  has  been  very  well  shown  by  the  introduction  of  cored 
carbons.  Here,  again,  we  are  confronted  with  the  question  of 
candle  power  in  relation  to  the  consumption  of  energy.  If  we 
a.ssume  that  a  450  watt  arc  gives  nominally  500  candle  power  with 
e6Bcient  solid  carbon  sticks,  we  must  make  an  allowance  of  at  least 
from  15  to  20  per  cent,  for  reduction  in  candle  power  for  the  same 
energy  substituiing  an  eflBcient  cored  carbon  stick.  Yet,  for  indoor 
illumination  the  consumer  is  better  satisfied  with  the  cored  carbon 
than  with  the  soli<l. 

Reference  has  already  been  made  to  current  density.  It  would 
be  entirely  out  of  the  question  to  designate  a  given  current  density 
for  commercial  light  carbons,  yet,  in  attempting  to  formulate  a  rela- 
tion between  candle  power  and  energy  expended  in  the  lamp,  the 
question  of  current  density  must  necessarily  be  considered. 

Schreihage  deduced  the  law  that  for  homogeneous  carbons  of  the 
same  make  the  candle  power  varies  inversely  as  the  diameter.  He 
states  that  this  relation,  as  is  to  be  expected,  is  not  completely 
satisfied  in  the  case  of  the  mean  horizontal  candle  power,  especially 
when  the  carbons  are  very  small  or  very  large. 

When  we  consider  that  as  a  means  for  securing  long  life,  flat  car- 
bons and  "twin"  carbons  have  been  more  or  less  used,  we  are 
reminded  that  in  connection  with  the  available  candle  power  per 
watt  expended  in  the  arc  lamp,  the  shape  of  the  carbon  must  be 
given  due  consideration. 

h.  consideration  of  alternating  current  arcs  opens  up  another  field 
in  the  discussion  of  candle  power,'  wherein    the  carbon    point  plays 
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an  important  part.  In  the  coniniercial  operation  of  alternating  cur- 
rent arcs,  cored  carbons  are  almost  exclusively  used.  The  constit- 
uency of  the  core  has  much  to  do  with  the  efficiency  of  this  type. 

The  comparison  of  the  candle  power  of  a  commercial  alternating 
current  arc  with  that  of  a  direct  current  arc  consuming  the  same 
energy,  as  measured  at  the  carbon  points,  shows  that  the  former 
gives  less  illumination  than  the  latter.  So  important  is  the  relation 
of  the  carbon  point  to  efficiency  ef  the  alternating  current  arc  that 
the  substitution  of  a  solid  carbon  for  a  cored  carbon  in  tliis  form 
may  reduce  the  candle  power  and  decrease  the  efficiency  to  such  an 
extent  as  to  make  the  lamp  unmarketable. 

Thus  far  we  have  discussed  arcs  which  burn  with  free  access  of 
oxygen.  In  the  case  of  inclosed  arcs,  or  those  which  are  operated 
in  small  bulbs,  to  which  the  air  has  very  limited  access,  the  condi- 
tions that  govern  the  relation  of  watts  to  candle  power  for  the  open 
air  arc  are  more  or  less  modified.  With  inclosed  arcs  purity  of  the 
carbon  is  very  important,  and  in  some  applications  of  these  arcs  the 
objections  which  stand  in  the  way  of  commercial  utilization  of  pure 
carbon  electrodes  in  open  air  arcs,  do  not  apply. 

The  importance  of  details  in  the  manufacture  of  carbons  cannot 
be  overestimated  in  the  consideration  of  this  subject.  With  the 
carbon  maker  rests  the  task  of  supplying  a  uniform  and  efficient 
product;  but  even  with  the  best  carbon  product  it  would  seem  ad- 
visable to  discard  the  term  "2,000  candle  power"  or  "1,200  candle 
power"  as  applied  to  arc  lamps. 

Measurement  of  the  wattage,  provided  for  in  the  resolution  of  the 
Committee  on  the  Rating  of  Arc  Lamps,  appears  to  be  the  true  solu- 
tion of  the  problem.  The  central  station  manager  will  undoubtedly 
find  it  to  bis  interest  to  furnish  good  carbons,  and  if  he  demands 
them,  the  carbon  manufacturer  will  supply  them.  To  quote  Capt. 
William  Brophy,  "The  sooner  you  sell  your  light  as  power,  the 
sooner  this  trouble  will  end,  and  I  advise  every  man  in  the  future 
to  sell  his  lamp  at  450  watts,  or  whatever  is  necessary,  and  bury 
out  of  sight  the  term  '2,000  candle  power. '  " 
DISCUSSION. 
Prof.  Maiks,  in  reply  to  a  question  as  to  the  influence  of  the 
diameter  of  carbons,  said  that  the  reference  in  the  paper  to  current 
density  partly  answers  the  inquiry.  It  was  stated  there  that  within 
certain  limits  the  candle  power  varies  inversely  as  the  diameter  of 
the  carbon;  that  is,  in  the  assumption,  of  course,  that  the  current 
be  constant  and  the  carbons  be  of  the  same  batch  and  homogeneous. 
The  limitations  of  life  of  the  carbon  cuts  a  very  important  figure 
with  the  central  station  man.  It  is  well  to  remember  that  invariably 
a  gain  in  light  efficiency  for  a  given  grade  of  carbon  is  accompanied 
by  a  loss  of  longevity  of  the  carbon  points.  A  soft  carbon  will  give 
a  better  light  than  a  hard  one  of  the  same  diameter,  and  if  a  hard 
carbon  of  small  diameter  is  used  the  same  efEciency  may  be  obtained 
as  with  a  soft  carbon  of  larger  diameter.  Again,  though  carbons  of 
a  certain  diameter  may  be  suitable  for  one  purpose  of  illumination, 
change  in  the  character  of  distribution  of  light  desired  may  prove 
them  to  be  less  suitable  for  another.  Even  if  the  same  current  be 
used  and  the  same  watts  expended  in  the  lamp,  it  would  be  impos- 
sible to  designate  a  particular  size  of  carbon  to  meet  all  cases  of 
distribution.  The  candle  power  is  influenced  by  variations  in  the 
character  and  size  of  grain  of  the  pulverized  crude  material ;  in  the 
nature  of  the  binders,  in  the  constituency  of  the  mix,  in  the  pres- 
sure in  molding  or  squirting,  as  the  case  may  be;  in  the  duration 
and  temperature  of  carbonization,  etc.  A  carbon  arc  that  may  be 
well  adapted  to  bringing  out  the  colors  of  natuial  objects,  may  fall 
somewhat  short  if  the  power  of  its  illumination  as  applied  to  black 
and  white  be  considered.  For  one  purpose  a  carbon  of  particul&r 
structure,  operated  at  a  high  voltage,  may  give  the  best  results, 
while  for  another  a  different  structure  and  low  voltage  may  be  re- 
quired. The  quality  of  the  light  as  distinguished  from  its  candle 
power  must  be  carefully  considered  in  the  selection  of  a  carbon  and 
in  the  proper  operation  of  a  lamp  intended  for  a  particular  kind  of 
illumination.  All  are  doubtless  familiar  with  the  preponderance  of 
the  longer  wave  lengths,  or  those  at  the  yellow  end  of  the  spectrum,  in 
arcs  operated  on  direct  incandescent  circuits.  Contrasting  these 
arcs  with  the  constant  current  series  arcs,  the  latter  show  a  decided 
richness  in  the  shorter  wave  lengths,  or  those  at  the  violet  end  of 
the  spectrum.  In  the  former  case  cored  carbons  are  used;  in  tlie 
latter  solid.     The  analysis  of  the  core  tells  the  story. 

Prof.  B.  F.  Thomas  gave  the  results  of  some  work  recently 
done  at  the  Stale  University,  at  Columbus,  Ohio,  which  was 
undertaken  with  particular  reference  to  the  bearing  of  facts  upon 
the  proposed  watt  rating  of  arc  lamps.  The  measurements  consisted 
in  the  determination  of  the  amount  of  light  given  by  carbons 
mounted  in  rigid  holders,  the  length  of  the  arc  being  adjusted  to  a 


definite  amount  by  means  of  the  image  of  the  arc  formed  by  a  lens 
upon  a  screen.  The  strength  of  the  current  passed  through  the 
carbons  was  ten  amperes,  and  the  candle  power  was  measured  by 
means  of  the  Weber  portable  photometer.  The  carbons  upon  which 
measurements  were  made  consisted  of  ten  or  more  pairs  of  carbons 
obtained  by  students  of  the  university  fiom  their  homes,  or  by  their 
friends  at  home,  fiom  lots  of  carbons  that  were  in  regular  use  in 
street  lighting  service.  The  point  of  the  investigation  was  to  deter- 
mine hew  much  variation  there  is  in  the  candle  power  afforded  by 
arcs  which  are  maintained  at  an  expenditure  of  constant  watts — 
SOO  in  this  case.  The  machinery  was  adjusted  so  as  to  work  steadiest 
at  ten  amperes,  and  with  the  arc  length  commonly  maintained  in 
lamps  in  Columbus,  it  was  found  that  sometimes  SI  or  52  volts  were 
required  to  maintaiu  the  arc  in  that  condition. 

The  results  refer  to  an  angle  of  45  degrees,  which  was  found  to  be 
about  the  angle  at  which  the  light  is  produced. 

It  was  found  in  the  case  of  one  carbon  that  at  45  degrees  the 
candle  powei  measuied  ranges  between  1,855  and  1.422,  and  the 
variation  in  the  candle  power  of  this  make  showed  23.3,  with  a 
variation  of  3  per  cent,  in  watts.  The  candle  power  relalion  is 
widely  different  from  the  relation  of  watts.  Second  make,  similar 
data,  candle  power  886  to  1429;  variation  in  candle  power  38  per 
cent.,  2  per  cent,  in  watts.  The  next  make,  55.6  candle  power,  7 
per  cent,  variation  of  watts;  candle  power  977  to  2,200.  Here  is  a 
reading  of  2,200.  The  next  make  of  carbons  gives  a  variation  of 
39.8;  2.2  watt  variation.  Next  candle  power,  2,048  to  1,370;  33  per 
cent,  variation  in  candle  power,  for  2.3  variation  in  watts.  Next, 
40.3  in  candle  power,  one-half  of  1  percent,  in  waits.  Next,  45 
candle  power,  with  3.3  in  watts.  Next,  26  variation  in  candle 
power,  with  2.8  variation  in  watts.  Next,  44.7  variation  in  candle 
power,  3  in  watts.  The  foregoing  will  answer  in  part  the  question 
which  was  partly  answered  by  Mr.  Mark?  as  to  the  influence  of  size, 
etc. ,  whether  the  carbons  are  coated  or  uncoated.  Tlie  difference 
between  them  is  on  a  basis  45  degrees.  The  average  candle 
power  of  all  makes  with  uncoated  carbons,  1,677;  half  coated 
carbons,  1,474,  half-inch  size;  ts  uncoated,  candle  power  1,611; 
coated,  1,459.  In  both  these  cases  the  smaller  carbon  has  the 
smaller  candle  power.  Of  course,  this  is  not  to  be  taken  as  conclu- 
sive, because  the  point  of  investigation  was  not  to  determine  the 
influence  of  size,  and,  from  a  scientific  point  of  view,  there  are 
many  points  left  out  of  this  investigation. 

Prof.  Marks  called  attention  to  a  test  in  which  two  carbons, 
tested  for  mean  hemispherical  candle  power,  showed  456  and  4S6 
candle  power  respectively.  On  being  tested  for  efBciencj-  they 
showed  11.71  per  cent,  and  10.01  per  cent,  respectively.  The 
efficiency  referred  to  here  is  the  radiant  cfEcienc^-  or  ratio  of  lumin- 
osity to  total  radiation.  The  current  in  each  test  was  nine  amperes 
and  the  P.  D.  45  volts.  One  of  the  carbons  was  a  squirted  coke 
carbon,  the  other  a  molded.  It  will  be  noted  that  the  carbon  show- 
ing the  higher  candle  power  had  lesser  efficienc3'.  It  seems  quite 
probable  that  in  this  case  the  difference  in  the  quality  of  light 
explains  the  discrepancy. 


Correct  Methods  of  Protecting  Electric  Circuits. 

In  a  paper  with  the  above  title  read  before  the  Cleveland   Electric 
Light    Convention,  Mr.  W.  E.   Harrington    describes    a    method  of 
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ADJUSTABLE 


Diagram   of   Circuits. 


measuring  the  rate  of  rise  of  current  in  a  dynamo  circuit  when  the 
circuit  is  suddenly  closed.  By  means  of  a  contact  on  a  weight  fall- 
ing from  different  heights   a  dynamo  circuit    is  closed  momentarily 
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by  contact  during  the  fall  of  the  weight  with  a  spring,  the  interval 
of  time  during  which  the  contact  lasts  being  calculated  Ircni  the 
velocity  of  the  weight  and  Icng'.h  of  spring  in  contact.  A  magnetic 
circuit  breaker  carefully  fct  to  open  when  a  certain  current  passes 
through  it  is  in  the  circuit,  as  shown  in  the  cut,  and  the  weight  is 
dropped  from  diffeient  heights  until  a  current  flo«s  which  will  just 
open  the  circuit  breaker.  The  water  resistance  shown  in  the  circuit 
is  adjusted  for  different  normal  currents — that  is,  for  the  steady 
current  which  would  flow  in  the  dynamo  circuit  with  the  switch 
shown  closed. 

Curves  plotted  with  data  thus  obtained  were  given  for  several 
different  normal  currents.  With  a  street  railway  generator  in  circuit 
and  a  resistance  interposed  to  fix  the  normal  current  at  40  amperes, 
the  current  in  .004  second  was  20  amperes  and  had  risen  to  only  32 
ampt  res  at  the  end  of  020  second.  With  «  normal  current  of  70 
amperes,  the  current  was  18  amperes  .004  second  after  making 
circuit  and  35  amperes  at  the  end  of  .020  second. 

Mr.  Harrington  consider.--,  these  experiments  clearly  establish  the 
superiority  of  magnetic  circuit  breakers  over  fuses,  as  they  insure 
the  circuit  being  opened  on  a  short  circuit  or  overload  before  the 
current  can  reach  its  normal  strength,  while  the  time  element  will 
not  allow  a  fuse  to  act  in  a  time  so  short. 


On  Potential— II. 


BY   WILBUR    M.    STINE. 

The  transition  to  a  similar  explanation  of  chemical  potential  at 
once  follows.  In  chemical  compounds  we  meet  with  a  condition  of 
attraction,  which,  so  far  as  the  mutual  action  of  their  coniponenis  is 
concerned,  closely  resembles  the  actions  which  large  masses  exert 
upon  each  other.  When  a  chemical  compound  is  disturbed  this 
change  represenis  a  readjustment  of  its  constituent  atoms.  We  then 
pass  from  the  con-^ideration  of  large  masses  to  the  ultimate  particles 
of  matter,  the  atoms.  When  work  is  done  in  producing  molecular 
change  there  again  exists  its  equivalent  in  potential  energy.  A 
mass  of  CO.  may  be  regarded  as  in  the  condition  of  a  bocy  resting 
on  the  surface  of  the  eaith — it  has  given  out  all  its  available  ei  ergy 
under  this  condition.  If  the  molecules  absorb  energy  and  separate 
into  constituent  carbon  and  oxygen,  thej-  possess  a  potential  energy 
equal  to  that  expended  in  causing  the  change.  This  is  expressed  by 
saj'ing  if  they  recombine  they  will  produce  so  much  heat,  the 
equivalent  of  gramme-centimetres  of  work,  or  ergs.  The  potential  of 
free  carbon  to  free  oxygen  is  evaluated  in  terms  of  the  number  of 
ergs  of  work  one  gramme  of  carbon  can  do  in  combining  again  with 
oxygen  to  form  COi. 

This  is  numerically  expressed  by  saying  that  one  gramme  of  carbon 
burned  to  COs  evolves  8.080  heat  units,  the  heat  unit  being 
41,600,000  ergs.  The  potential  energy  then  of  a  certain  mass  of  car- 
bon may  be  found  by  multiplying  its  total  mass  in  grammes  by  the 
unit  condition  of  potential  stress,  8.080  heat  units.  In  a  similar 
manner  the  potential  of  hydrogen  toward  oxygen  is  34.462  heat- 
units,  a  stress  more  than  four  times  that  existing  between  carbon 
and  oxygen.  These  relations  are  general,  and  apply  whenever  two 
or  more  substances  enter  into  a  chemical  reaction,  for  "Every 
chemical  reaction  is  a  compound  of  two  parts;  a  transformation  of 
matter,  and  a  transformation  of  energy."  (Elements  of  Thermal 
Chemistry,  Muir.  p.  12.  ) 

Viewed  in  comparison  with  the  action  of  the  earth  on  a  bodj\  the 
identity  of  the  potential  energy  and  the  similarity  of  the  potential 
stress  of  one  body  on  another  becomes  clearly  apparent.  When 
free  carbon  and  oxygen  are  brought  within  the  sphere  of  mutual 
action  under  conditions  favoring  their  combination  there  exists  a 
condition  of  stress  between  them  whose  total  amount  represents  the 
potential  energy  involved,  and  the  unit  stress  condition — the  potential 
of  the  one  chemical  element  on  the  other.  Gravity  and  chemical 
potential  relations  are  then  differentiated  from  each  other  only  as 
regards  their  sphere  of  action;  in  the  one  case  ft  is  universal  attrac- 
tion or  action  through  all  distances,  and  in  the  other  the  action  is 
speciBc  and  occurs  only  over  atomic  ranges. 

Gravitation  or  the  attraction  which  bodies  exert  upon  each  other 
in  consequence  of  their  masses  is  perfectly  general  and  is  exercised, 
so  far  as  we  know,  wherever  matter  exists  throughout  the  universe. 
Chemical  attraction  is,  however,  selective  and  restricted.  Though 
these  two  forms  of  attraction  seem  to  have  much  in  common,  they 
are  in  no  sense  identical.  But  it  has  already  been  shown  that,  as 
means  for  the  transformation  of  energy  they  are  measured  in  terms 
of  the  same  unit,  the  erg,  and  give  rise  to    the  same   conditions   of 


potential  and  potential  energy.  In  a  certain  restricted  sense,  these 
two  classes  of  attraction  foreshadow  electric  and  magnetic  actions, 
the  former  being  a  condition  into  which  bodies  in  general  may  be 
brought,  irrespective  of  the  particular  matter  of  which  they  are 
composed,  while  the  latter  is  again  selective  and  apparently  exists 
only  under  restricted  conditions. 

It  is  the  intention  to  show  that  these  difTcrenl  manifestations  are 
all  conditions  of  stress,  and  without  pointing  out  the  particular 
manner  in  which  the  stress  is  supposed  to  affect  the  intervening 
ether,  to  reduce  them  all  to  the  same  fundamental  ideas  and  units 
of  measurement.  I.et  us  suppose  that  two  parallel  flat  plates  are 
thoroughly  insulated  from  each  other  and  all  surrounding  bodies, 
and  each  charged  with  a  certain  iiuanti'y  of  static  electricity  by 
having  been  connected  to  the  conductors  of  a  Holtz  machine.  They 
attract  each  other,  and  if  free  to  move,  come  together.  The  force 
of  attraction  between  them  is  found  to  be  expressed  by  the  product 
of  the  action  of  the  two  quantities  of  electricity  divided  by  the 
square  of  the  distance  separating  them.  This,  it  will  be  noticed,  is 
similar  to  the  case  of  the  stone  and  the  attracting  earth.  Here 
again  the  total  stress  represents  pottntial  energy  in  ergs  of  work 
df'Ue  by  the  Holtz  machine  in  bringing  them  to  their  condition  of 
electrification,  and  the  unit  stress  existing  is  called  the  electrical  po- 
tential of  the  one  plate  on  the  other.  We  are  again  obliged  to  con- 
sider a  sy.stem  of  units  applicable  to  the  measurement  of  such  phe- 
nomena. 

The  unit  quantity  of  electrification  is  that  amount  which  will, 
through  a  distance  of  one  centimetre,  attract  or  repel  a  like  quantity 
with  the  force  of  one  dyne. 

If  a  unit  charge  is  moved  through  one  centimetre  against  an 
average  force  of  attraction  or  repulsion  of  one  dyne,  a  unit  of  work, 
or  an  erg,  has  been  expended  in  doing  liis.  The  potential  or  unit 
stress  existing  on  the  one  plate  is  determined  in  the  following 
manner:  Suppose  this  plate,  which  we  may  call  A,  be  stationary,  the 
potential  then  of  each  unit  quantity  on  the  other,  or  B,  represents 
the  ergs  ot  work  necessary  to  remove  this  unit  charge  to  an  in- 
finite distance;  and  in  general,  electrical  potential  always  repre- 
sents some  definite  number  of  ergs  of  work.  The  total  stress  then 
exi.sting  between  the  plates  A  and  B  is  the  product  of  the  units  of 
electricity  on  B  and  the  potential. 

It  may  be  here  pointed  out  that  electrical  potential  always  implies 
at  least  two  charges  in  action ;  a  completely  isolated  electrical  charge 
can  no  more  possess  potential  than  an  isolated  mass  in  space  can 
have  potential  due  to  gjavitation. 

Electrical  potential  as  here  defined  is  not  the  popular  sense  in 
which  the  term  is  employed.  .\s  ordinarily  used  it  has  reference  to 
electromotive  force  or  potential  difference.  Electrical  potential,  as 
just  defined,  is  a  mathematical  conception  to  which  a  numerical 
value  may  be  assigned,  and  is  rarely  measured  or  estimated.  The  plate 
B  at  a  distance  of  one  centimetre  from  A  h.-^s  an  absolute  poten- 
tial value.  If  B  now  be  removed  to  a  distance  of  five  centimetres 
from  A  it  is  in  a  position  whose  absolute  potential  is  less  in  an 
algebraic  sense;  but  since  energy  has  been  expended  in  removing 
the  plate,  this  energy,  divided  by  the  units  of  charge  moved,  repre- 
sents the  difference  of  potential  in  ergs  between  the  two  positions  of 
the  plate. 

There  exist  in  electrical  nomenclature  two  systems  of  units, 
known  as  the  practical,  and  the  absolute,  or  C.  G.  S.  (centimetre, 
gramme,  second).  The  practical  unit  of  electrical  potential,  or  as  it 
is  sometimes  called,  electrical  pressure,  is  the  volt,  and  the  value  of 
the  volt  representing  ergs  of  work  is  100,000,000  absolute  units  of 
potential,  .-^s  the  absolute  unit  is  so  small  the  volt  is  usually  em- 
ployed as  the  scientific  unit. 

Electricity  is  a  word  in  frequent  ordinary  and  scientific  use,  but 
there  is  perhaps  no  other  term  which  more  completely  defies  defini- 
tion. It  is  safe  to  state  that  scientists  know  practically  nothing 
about  the  nature  of  what  is  ordinarily  termed  electricity.  For  the 
sake  of  dealing  with  the  phenomena  to  which  it  gives  rise,  scientists 
have  regarded  it  as  a  kind  of  fluid,  since  its  actions  follow  many  of 
the  laws  governing  hydraulics  and  hydrostatics. 

This  mental  conception  has  been  too  freely  accepted  at  large,  and 
the  imagined  materiality  of  electricity  come  to  be  regarded  as  an 
established  fact.  Many  scientific  writers,  too,  have  fallen  into  this 
error  and  speak  of  the  transfer  of  electricity  and  the  difference  of 
potential  as  the  force  causing  the  movement.  Others  more 
accurately  regard  primarily  the  conditions  of  stress  in  the  ether, 
this  stress  giving  r.se  to  potential  difference.  The  attraction  or 
repulsion  between  stationary  electrified  bodies  or  electrostatic 
charges    implies  only  the  existence  of    a    stress  or  f  ctectial  eceigy. 
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When  this  stress  is  in  process  of  equalization  the  potential  energy 
becomes  kinetic,  producing  by  its  disturbance  of  the  ether  through 
which  it  acts  those  effects  ascribed  to  an  electrical  current.  A  cell 
of  battery  in  no  sense  generates  an  electrical  current.  The  chemical 
reaction  which  takes  place  between  the  liquid  electrolyte  and  the 
active  plate  simply  establishes  a  condition  of  stress  whose  amount  is 
expressed  in  volts.  If  this  stress  be  equalized  the  phenomena  of 
the  so-called  current  results.  The  progressive  chemical  action  of  a 
cell  in  operation,  on  the  contrary,  does  not  maintain  the  current, 
l)ut  simply  the  condition  of  stress. 

So  long  as  the  voltage  of  the  acting  cell  remains  constant  we 
know  that  the  stress  in  volts  is  being  maintained  at  the  same  rate 
that  it  is  being  equalized  throughout  the  conducting  circuit.  The 
case  is  not  a  mere  question  of  phraseology,  but  clearly  depicts  the 
real  conditions  of  these  phenomena.  A  cell  of  battery  is  often  com- 
pared in  its  action  to  a  pump,  and  here  again  another  fallacy  must 
be  pointed  out.  Contrary  to  the  usual  view,  no  pump  ever  pumped 
water.  A  pump  is  simply  a  machine  for  disturbing  the  equilibrium 
of  forces  under  which  the  water  is  at  rest  in  the  cistern.  By  its 
action  it  creates  a  stress  of  unbalanced  pressure  with  reference  to 
the  pressure  of  the  atmosphere  under  its  piston  and  on  the  surface 
of  the  water.  .\s  a  result  the  water  is  forced  up  into  the  pump  by 
the  excess  of  pressure  of  the  air  on  the  water  in  the  cistern  over 
that  in  the  pump. 

Let  us  consider  the  action  of  a  dynamo  generating  110  volts  as 
an  analogous  case.  If  the  dj'uamo  be  running  on  open  circuit  it  at 
first  generates  a  difference  of  potential  at  its  terminals  of  the  value 
of  110  volts.  The  work  that  the  steam  engine  has  performed  in 
doing  this  is  the  electrostatic  value  of  110  volts  in  ergs.  As  soon 
as  this  difference  of  electrical  potential  has  been  established  no 
further  work  is  done  by  the  engine  in  running  the  dynamo  except 
overcoming  its  mechanical  friction. 

If  the  circuit  is  completed  through  a  number  of  lamps  equaliza- 
tion of  potential  results,  and  the  engine  is  called  upon  to  do  work 
to  the  extent  of  maintaining  the  potential  as  rapidly  as  equalization 
occurs.  The  number  of  lamps  turned  on  determines  the  extent  to 
which  this  equalization  takes  place,  or  as  ordinarilj-  put,  the 
amount  of  current  flowing.  The  rate  at  which  the  dynamo  and 
engine  are  doing  work  is  expressed  by  the  product  of  the  amount  of 
the  equalization  of  the  stress  and  the  difference  of  potential  through 
which  it  takes  place,  or  as  usually  stated,  the  product  of  the  differ- 
ence of  potential,  or  electromotive  force  and' the  current. 

The  numerical  value  of  this  product  is  expressed  in  terms  of  a 
unit  called  the  watt,  which,  in  absolute  measure,  is  equal  to 
10,000,000  ergs.  The  usual  rating  of  mechanical  work  is  in  terms 
of  the  horse-power,  which  itself  is  equal  to  about  746  watts.  The 
electrical  work,  then,  which  any  dynamo  is  performing,  ex- 
pressed in  horse-power,  is  found  by  dividing  the  product  of  its 
electromotive  force,  or  E.  M.  F. ,  and  current  by  the  number  746. 
It  is  thus  seen  that  a  dynamo  does  not  generate  a  current  of  elec- 
tricity, but  may  be  regarded  as  an  electrical  pump  for  setting  up 
and  maintaining  a  definite  difference  of  stress  or  potential.  The 
maximum  rate  at  which  the  equalization  may  occur  with  a  steady 
maintenance  of  potential  difference  depends  upon  the  size  or  output 
of  the  dynamo;  just  as  the  output  of  a  cell  of  battery  depends  upon 
the  size  of  the  active  plate  and  the  amount  of  the  electrolyte  or 
available  chemical  action. 

The  discussion  of  electrostatic  potential  applies  similarly  tn  that 
of  magnetic  potential,  and  it  were  scarcely  necessary  to  elaborate 
this  phase  of  the  subject  were  there  not  so  many  popular  errors  and 
misapprehensions  connected  with  the  energy  relations  of  permanent 
magnets.  To  many  magnetism  is  not  only  an  obscure  force,  but 
one  invested  with  something  of  the  power  of  Aladdin's  lamp.  The 
fact  that  a  piece  of  magnetized  steel  is  seemingly  able  to  magnetize 
an  indefinite  number  of  other  pieces  of  steel,  and,  moreover,  pos- 
sesses the  power  to  both  attract  and  lift  considerable  masses  of  irou 
or  steel  has  led  to  the  fancy  that  a  magnet,  somehow,  is  a  store- 
house of  energy  without  limit.  Many  attempts  have  been  made  to 
construct  peipetual  motion  devices  whose  energy  would  be  indefi- 
nitely supplied  by  permanent  magnets,  but  it  is  almost  needless  to  say 
that  like  all  other  dreams  of  this  nature,  they  have  inevitably  failed. 

The  amount  of  either  attraction  or  repulsion  existing  between  two 
given  magnets  is  expres.sed  in  dynes,  as  in  all  the  other  cases  con- 
sidered. The  amount  of  magnetism  on  the  ends  of  a  magnet  is 
measured  in  terms  of  a  unit  magnetic  strength  of  pole,  as  an  elec- 
trical charge  is  estimated  in  terms  of  a  unit  charge. 

Similarly  unit  magnetic  strength  is  that  amount  of  magnetism 
which  will  repel  or  attract,  as  the  case  may  be,  a  similar  amount 
located  at  a  distance  of  one  centimetre  from  it,  with  a  force  of  one 
dyne.  If  a  magnet  is  moved  against  the  attraction  or  repulsion  of 
another  magnet  through    a    certain  distance    eigs    of    work   are  ex- 


pended whose  number  is  expressed  by  the  average  resisting  force 
in  dynes  multiplied  into  the  number  of  centimetres  through  which 
the  movement  has  taken  place.  The  relation  of  potential  energy 
and  potential  or  unit  con<iition  of  stress  are  thus  seen  to  be  the  same 
as  in  the  other  phases  which  we  have  considered.  In  the  case  of 
the  dynamo  and  batlerj-  the  difference  of  potential  existing  between 
the  extremes  of  the  circuit  was  called  electromotive  force  or  volts, 
and  since  a  magnet  represents  an  analogous  closed  circuit  of  lines  of 
stress,  we  may  speak  of  the  difference  of  magnetic  potential  or  mag- 
netomotive force  which  exists  between  the  extremities  of  these 
lines.     The  unit  of  magnetomotive  force  is  now  called  the  gilbert. 

If  a  piece  of  iron  is  brought  near  the  poles  of  a  hor.seshoe  magnet 
it  is  strongly  attracted,  and  if  not  too  heavy,  lifted  bodily  to  the 
magnet.  Should  the  piece  of  iron  be  of  sufficient  size  the  magnet 
will  have  no  further  effect  on  iron  bodies  brought  near  it,  but  to- 
gether with  the  attracted  iron  lorms  a  closed  system  in  a  condition 
of  equilibrium.  If  the  iron  armature  is  now  removed  energy  is 
expended  to  the  exact  amount  of  work  done  by  the  magnet  in 
attracting  the  iron.  The  magnet  in  this  case  has  the  power  to  do 
a  certain  number  of  ergs  of  work,  which,  when  spent  in  attracting 
the  iron,  is  done  forever,  unless  the  power  be  lestored  bj-  forcibly 
removing  the  iron,  when  the  cjxle  of  transformations  may  again  be 
repeated.  A  magnet  is  thus  a  conservative  storehouse  of  limited 
energy,  just  as  the  earth  is  with  reference  to  bodies  which  it  attracts. 
The  failure  to  realize  that  the  amount  of  energy  required  to  remove 
a  piece  of  attracted  iron  from  a  magnet  is  the  exact  equivalent  of 
the  work  done  bj'  the  attraction  is  what  has  led  many  would-be 
inventors  to  attempt  to  construct  perpetual  motion  magnetic  devices. 
All  attempts  to  utilize  the  attraction  of  the  earth  for  this  purpose 
have  failed  because  of  the  losses  due  to  mechanical  friction,  and  the 
conditions  governing  magnetic  devices  being  the  same,  it  can  safely 
be  said  the  permanent  magnets  will  never  be  able  to  furnish  the 
energy  for  perpetual  motion. 


The  Brush   Company   at  the   Convention. 


The  Brush  Electric  Company  occupied  parlor  137  in  the  Hol- 
lenden,  where  it  had  one  of  the  most  interesting  exhibits  at  the 
convention.  A  notable  feature  of  the  exhibit  was  the  first  arc- 
light  dynamo  built  by  Mr.  Brush.  This  is  a  one-light  machine, 
and  was  built  in  1876  at  Mr.  Brush's  residence  and  hauled,  in 
the  rear  of  his  buggy,  to  the  works  of  the  Telegraph  Supply 
Company  in  Champlain  street,  where  it  was  set  up  and  run. 
Later  on  it  was  sold  to  the  Viaduct  Manufacturing  Company,  at 
Baltimore,  who  operated  it  regularly  for  twelve  years.  During 
the  World's  Fair  year  the  d3'nauio  was  purchased  bj-  the  Brush 
Company  and  exhibited  as  a  historical  relic  in  Electricity  build- 
ing, where  it  was  shown  in  actual  opeiation.  The  exhibit  also 
included  four  Brush-Adams  arc  lamps  of  the  latest  designs,  one 
of  these  being  of  the  tj-pe  to  be  furnished  in  filling  an  order  for 
1,500  lamps,  recently  booked  from   Detroit. 

The  parlor  display  wa«  not  made  particularly  extensive,  the 
company's  factory  being  located  right  in  the  city  within  easy 
access,  so  that  the  delegates  could  readily  inspect  completed 
electrical  apparatus  of  the  latest  types  as  well  as  view  the  pro- 
cess of  construction  in  all  its  details.  The  Brush  Company  kept 
two  special  private  cars  running  regularly  between  the  hotel 
and  the  works  for  the  benefit  of  those  who  desired  to  visit  the 
factory,  no  charge  being  made'for  the  ride.  At  the  works  one 
of  the  leading  attractions  was  a  new  125-light  arc  dynamo  run- 
ning 135  lights.  This  machine  was  put  under  very  severe  tests 
by  Prof.  Elihu  Thomson,  Mr.  C.  P.  Steinmetz  and  other  prom- 
inent electricians  who  visited  the  works.  The  load  of  135  lights 
was  repeatedly  thrown  off  and  on  without  any-  injury  whatever 
to  the  machine,  the  regulator  taking  entire  care  of  the  load. 
The  same  was  done  with  a  100-light  machine,  the  maximum  load 
in  this  case  being  120  lights.  A  majoritj*  of  the  central  station 
men  who  were  in  Cleveland  passed  most  favorable  comments 
upon  these  machines,  the  immunity  from  burning  out  by  over- 
loading appealing.strongly  to  their  appreciation.  Col.  W.  S. 
Rogers  and  Mr.  A.  B.  Calhoun  were  in  constant  attendance  at 
the  parlors.  Colonel  Rogers  is  special  agent  of  the  Brush  Com- 
pany, and  his  sociabilit3'  and  genial  disposition  have  made  him 
extremely  popular  among  a  very  extended  list  of  acquaintances 
throughout  the  country.  Others  prominentlj'  connected  with 
the  Brush  Company  who  were  present  were  S.  M.  Hamill,  gen- 
eral manager;  L.  H.Rogers,  assistant  general  manager;  A.  H. 
Hough,  secretarv;  A.  D.  Dormon,  manager  sales  department;  J. 
R.  Prentiss,  superintendent  electrical  experts;  C.  W.  Phipp, 
superintendent;  C.  N.  Black,  assistant  superintendent,  and 
Thomas  E.  Adams,  the  ij^yeptor  of  the  Brush-Adams  lamp. 
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Electrical  Power  Transmission.— XV. 


UV   l.OUIS  BELI.,    PH.    D. 

As  regards  tlie  general  cliaracter  of  traiisuiissioii  lines  the  most 
usual  arrangement  is  to  cnijiloy  bare  copper  wire  supported  on 
wooden  or  iron  poles  by  suitable  insulators.  Now  and  then 
underground  construction  becomes  necessary  owing  to  special  con- 
ditions. Not  infrequently  an  aerial  transmission  line  must  be 
coupled  with  underground  di.>;tribution  owing  to  municipal  regula- 
tions. Occasionally  insulated  line  wire  is  used.  It  is  frequently 
employed  in  cases  where  the  transmission  lines  are  continued  for 
purposes  of  distribution  through  the  streets  of  a  town,  in  fact,  is 
generally  required.  As  such  lines  are  generally  of  moderate  voltage, 
very  seldom  exceeding  3,000  volts,  good  standard  insulation  may 
often  be  effective  in  lessening  the  danger  to  life  in  case  of  accidental 
contacts,  and  in  reducing  the  trouble  from  crossing  of  the  lines 
with  other  lines,  branches  of  trees,  and  the  like.  In  case  of  really 
high  voltages,  .S.OOO  to  10,000  and  upwards,  no  practicable  insula- 
tion can  be  trusted  for  the  former  purpose,  and  may  in  fact  create  a 
false  sense  of  security,  whde  it  is  far  better  practice  to  endeavor  to 
avert  the  danger  of  short  circuits  than  to  take  extraordinary  pre- 
cautions to  mitigate  their  severity.  Hence  bare  copper  is  to  be 
preferred  both  on  the  score  of  safety  and  economy. 

Much  can  be  said  in  favor  of  placing  transmission  lines  under- 
ground, but  there  are  also  strong  reasons  against  it.  Such  a  line  is 
eminently  safe  and  free  from  danger  of  accidental  injury.  At  the 
same  time  it  is  very  diflScult  to  insulate  properly,  and  if  trouble 
does  arise  it  is  exceedingly  hard  to  locate  aud  di65cult  to  remedy. 
In  addition,  there  are  serious  electrical  difficulties  to  be  encountered, 
which  can  onlj'  be  reduced  bv  very  costly  construction.  The  chief 
objection  aside  from  these  is  the  expense,  which  in  very  many 
cases  would  be  simply  prohibitive. 

In  cities  there  is  an  increasing  tendency  on  the  part  of  the 
authorities  to  demand  underground  construction.  Overhead  wires 
are  objectionable  on  account  of  their  appearance,  danger  to  persons 
and  property,  and  their  great  inconvenience  in  cases  of  fire,  and 
these  objections  apply  with  almost  equal  total  force  to  all  such  wires, 
whether  used  for  electric  light  or  power  or  for  telegraphic  aud 
telephonic  purposes,  the  latter  making  up  by  their  number  for  any 
intrinsic  advantage  in  the  matter  of  safety.  The  future  city  will 
have  its  electric  service  completely  underground,  at  least  in  the 
more  densely  inhabited  portions.  It  must  be  said,  however,  that  it 
is  more  important  for  a  city  to  have  electric  light  and  power  than 
to  insist  on  having  it  in  a  particular  way,  and  unless  the  service  is 
very  dense  so  as  to  abundantly  justify  the  very  considerable  added 
cost  of  underground  work,  private  capital  will  hesitate  to  embaik 
in  an  enterprise  so  financially  overloaded. 

Fortunately  for  city  distribution  moderate  voltages  must  be 
employed  on  account  of  the  intrinsic  limits  of  direct  current  circuits 
employed  for  general  distribution,  and  the  undesirability  of  dis- 
tributing transformers  of  moderate  size  on  very  high  pressure  alter- 
nating circuits.  More  than  2,000  to  3,000  volts,  save  on  arc  circuits, 
can  seldom  be  used  advantageously  in  general  distribution,  and  such 
voltages  can  be  and  are  successfully  insulated  without  prohibitive 
expense.  They  work  well  in  practice  and  have  stood  the  test  of 
considerable  experience.  Moreover,  with  proper  care  the  cables 
employed  as  conductors,  when  thoroughly  protected  and  inspected, 
probably  have  a  less  rate  of  depreciation  than  overhead  insulated 
lines,  and  are  less  liable  to  interruption.  As  the  district  within 
which  underground  service  is  necessary .  is  usually  of  no  great 
extent,  the  electrical  difficulties  that  are  to  be  dreaded  in  attempting 
long  underground  transmissions  are  not  here  of    serious  magnitude. 

For  this  limited  service,  then,  in  districts  where  both  population 
and  service  are  dense,  there  is  no  inherent  objection  to  underground 
lines,  and  many  who  have  used  them  are  decided  in  commending 
them  as  on  the  whole  more  convenient  and  reliable  than  aerial  lines. 
Besides  a  large  proportion  of  underground  work  is  done  at  low- 
voltages,  less  than  250,  with  which  the  difficulties  of  insulation 
except  at  joints  are  really  trivial.  Such  work  does  not  belong  so 
much  to  power  transmission  proper  as  to  distribution  from  centres 
after  the  transmission  is  accomplished. 

With  high  voltages  and  long  distances  the  case  is  very  different. 
Not  only  are  the  difficulties  of  insulation  great,  but  electrical 
troubles  are  introduced  of  so  severe  a  character  as  to  make  success 
very  problematical,  even  in  cases  where  the  cost  alone  is  not  pro- 
hibitive.   The  feat  of  cable  insulation  for  pressures  as  great  as  10,000 


volts  has  been  accomplished  and  this  limit  could  probably  be  ex- 
ceeded, but  the  cost  of  such  work  is  necessarily  high,  aud  the  loca- 
tion and  re])air  of  faults  is  troublesome.  Au  overhead  line  is  so 
much  easier  to  insulate  and  to  maintain  that  nearly  all  power 
transmission  will  i)robably  continue  to  be  done  by  this  method  for 
some  time  to  come,  until,  indeed,  there  are  revolutionary  changes  in 
underground  work  of  which  we  now  liave  no  suggestion.  The 
possibility  of  a  long  interruption  of  service  while  a  fault  is  found 
and  repaiied  is  too  unpleasant  a  contingency  to  be  incurred. 
Duplicate  lines  are  a  natural  recourse  in  such  case,  effective,  but 
very  costly.  Aerial  lines  are  much  cheaper  to  du])licate,  and  the 
labor  of  finding  and  repairing  faults  is  comparatively  light. 

For  these  reasons  underground  transmission  lines  should  be 
avoided,  certainly  until  we  have  had  a  long  experience  with  high 
voltages  overhead. 

Throughout  the  foregoing  it  has  been  assumed  that  the  conducting 
line  is  composed  of  the  best  cjuality  of  commercial  copper  wire. 
Inasmuch  as  other  materials  are  occasionally  proposed  it  is  worth 
while  saying  .something  about  the  relative  properties  of  certain 
metals  and  alloys  as  conductors.  Aside  from  .silver,  pure  copper  is 
intrinsically  the  best  conductor  among  the  metals.  In  fact,  it  is 
hard  to  say  that  it  is  not  the  ef|ual  of  silver.  Commercial  copper 
wire  is  of  somewhat  variable  conductivity,  since  this  property  is 
profoundly  affected  by  very  small  proportions  of  other  substances. 
It  used  to  be  a  very  difficult  matter  to  procure  commercial  wire  of 
good  quality,  and  in  the  early  days  of  telegraphy  much  annoj-ance 
was  experienced  on  this  score.  At  present  the  best  grades  of  standard 
copper  wire  have  a  conductivity  of  fully  98  per  cent,  of  that  of  the 
chemically  pure  metal,  and  even  this  figure  is  not  infrequently  ex- 
ceeded. On  account  of  the  comparatively  low  tensile  strength  of  cop- 
per, ordinarily  about  35, 000  lbs.  per  square  inch,  very  vigorous  efforts 
have  been  made  to  exploit  various  alloys  of  copper  on  the  theory 
that  their  greater  strength  would  more  than  over-balance  the 
lessened  conductivity  and  increased  cost,  b)'  enabling  less  frequent 
supports  to  be  employed.  .Aluminium  bronze,  silicon  bronze  and 
phosphor  bronze  have  been  tried,  together  with  some  other  alloys  of 
a  similar  character  exploited  under  various  trade  names.  The 
whole  matter  of  high  conductivity  bronzes  has  been  so  saturated 
with  humbug  that  it  is  very  hard,  indeed,  to  get  at  the  facts  in  the 
case.  Copper  which  is  hard-drawn  probably  has  greater  tensile 
strength  as  any  so-called  bronze  of  similar  conductivity,  from  60,000 
to  70,000  lbs.  per  square  inch,  with  a  resistance  less  than  5  per  cent. 
in  excess  of  that  of  pure  copper.  The  following  table  gives  the 
conductivity  and  tensile  strength  of  some  of  the  various  materials 
used  or  proposed  for  line  wire,  pure  copper  being  taken  as  the 
standard  at  100  per  cent,  conductivity: 


Material. 

Commercial  copper  wire. 
Good  hard-drawn  copper. 
{11  Silicon  bronze 

(2)  Silicon  bronze 

(3)  Silicon  bronze 

Phosphor  bronze 

Iron  annealed  wire 

High  .steel  wire        


Conductivity. 

-Strength,  Lbs. 

98-99 

35,000 

96-97 

60,000-«S,000 

63,200 

80 

L                         76,000 

45 

110,000 

2A 

101.000 

14 

SS.OOO 

10-12 

120,000-130,000 

It  is  sufficiently  evident  from  this  table  that  where  the  best  com- 
bination of  strength  and  conductivity  is  wanted  hard-drawn  copper 
is  unexcelled.  For  all  ordinary  line  work  good  annealed  copper 
wire  is  amph-  stroug,  and  is,  besides,  easier  to  manipulate  than  wire 
of  greater  hardness.  Occasionally,  where  it  is  desirable  to  use  extra 
long  spans,  or  excessive  wind  pressure  is  to  be  encountered,  the 
hard-drawn  wire  is  preferable.  Now  and  then,  in  crossing  rivers  or 
ravines.spans  of  great  length  are  desirable— several  hundred  yards-- 
and  in  these  cases  one  may  advantageously  employ  silicon  or  other 
bronze  of  great  tensile  strength,  or  as  an  alternative  a  bearer  wire, 
preferably  a  steel  wire  cable,  carrying  the  copper  conducting  wire. 

Compound  wires  have  now  and  then  been  used  consisting  of  a 
steel  core  with  a  copper  covering.  They  are,  however,  costly  and 
inferior  to  hard-drawn  copper  for  line  use.  Iron  is  the  only 
material  that  replaces  copper  to  any  extent.  It  is  cheaper  for  equal 
conductivit}',  but  in  wire  is  far  less  durable,  and  in  rods  cannot  be 
strung  overhead  conveniently,  while,  even  were  this. possible,  the 
difficulty  of  making  and  maintaining  joints  is  most  serious.  In 
rari  cases  iron  may  prove  useful,  but  for  all  regular  line  work 
copper  is  the  only  material  to  be  serously  considered. 
(To  be  continued.) 
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Practical  Notes  on  Dynamo  Calculation.— XXVIII. 

BY  ALFRED  B.  WIENER. 
Calculation  of  Field  Magnet  frame. 

Chap-  47— Permeability  of  Various  Kinds  of  Iron.  Absolute 
and  Practical  Limits  of  Magnetization.— the  field  magnet  of  a 
dynamo  has  the  function  of  supplying  to  the  interpolar  space  in 
which  the  armature  conductors  revolve  magnetic  lines  of  force  in 
a  number  sufficient  either  to  cause  the  generation  of  the  required 
electromotive  force,  in  case  of  a  generator,  or  to  produce  a 
motion  of  the  desired  power,  in  case  of  a  motor.  The  cross 
sections  of  the  various  parts  of  the  field  magnet  frame,  that  is, 
of  the  iron  structure  constituting  the  path  or  paths,  for  the 
flow  of  these  magnetic  lines,  consequently,  must  be  dimensioned 
with  reference  of  the  number  of  lines  of  force  to  be  carried,  and 
to  the  magnetic  conductivity  of  the  material  used. 

Tlie  number  of  lines  which  by  a  certain  exciting  power  or 
magnetomotive  force  can  be  passed  through  a  portion  of  a 
magnetic  circuit  depends  upon  the  area  of  the  cross  section  and 
on  the  magnetic  conductivity  of  the  material  of  that  part  of  the 
circuit.  The  various  magnetic  materials,  according  to  their 
hardness,  have  a  different  capability  of  conducting  magnetic 
lines,  the  softest  material  being  the  best  magnetic  conductor. 
The  specific  magnetic  conductance  of  air  being  taken  as  unity, 
the  relative  magnetic  conductance  or  the  relative  permeance  of 
the  various  magnetic  materials  is  indicated  by  the  ratio  of  the 
number  of  lines  of  force  produced  in  unit  cross  section  of  these 
materials  to  the  number  of  lines  set  up  by  the  same  magnetizing 
force  in  unit  cross  section  of  air.  This  ratio,  or  coefficient  of 
magnetic  induction,  is  called  the  magnetic  conductivity,  or  the 
permeability  of  the  material. 

The  number  of  lines  per  square  centimetre  of  sectional  area 
set  up  by  a  certain  magnetizing  force  in  air  is  conventionally 
designated  by  .X\  that  in  iron  by  (S,,  and  the  permeability  by  the 
symbol  /i;  between  these  three  quantities,  therefore,  exists  the 
relation  ra 

/.  =  ^  ,  or  ^:,  =  /<  X  OC  (136) 

Since  for  air  the  permeability /i^  1,  the  number  of  lines  of 
force  per  square  centimetre  of  air  is  numerically  equal  to  the 
magnetizing  force  in  magnetic  measure,  i.  e.,  in  current  turns. 
Permeability  is  therefore  often  also  defined  as  the  ratio  of  the 
magnetization  produced  to  the  magnetizing  force  producing  it. 

While  the  permeability  of  air  and  of  all  non-magnetic  sub- 
stances is  a  constant — for  air  it  is  1,  and  for  diamagnetic 
materials  slightly  less  than  1,  for  all  stages  of  magnetization 
—  that  of  magnetic  materials  varies  with  the  degree  of  satura- 
tion; the  more  lines  a  certain  cross  section  of  iron  carries,  the 
less  permeable  is  it  for  additional  lines.  At  a  certain  limit,  for 
every  kind  of  iron,  a  very  material  increase  in  the  magnetizing 
force  does  not  appreciably  increase  the  magnetization  induced, 
and  the  iron  is  then  saturated  with  lines  of  force.  This  limit  of 
magnetization  in  atinealed  wrought  iron  is  reached  at  a  density 
of  about  (B  —  20,200  lines  per  square  centimetre,  or  130,000  lines 
per  square  inch,  in  soft  steel  at  (B^  19,800  lines  per  square  centi- 
metre or  127,500  lines  per  square  inch,  in  mitis  iron  at  (P,  =  19,000 
lines  per  square  centimetre  or  122,500  lines  per  square  inch,  in 
cast  iron  with  a  6.5  per.cent.  admixture  of  aluminium  at  (B  =  13,500 
lines  per  square  centimetre  or  87,500  lines  per  square  inch,  and 
in  ordinary  cast  iron,  at  fR  =  12,000  lines  per  square  centimetre  or 
77,500  lines  per  square  inch  of  cross  section.  The  magnetizations, 
however,  to  which  these  materials  are  subjected  in  practical 
electromagnets  are  taken  far  below  the  actual  limits  of  absolute 
saturation,  since  "saturation  curves"  indicating  the  variation 
of  the  induction  t^i,  with  increasing  magnetizing  force,  3C,  show 
that  from  a  certain  point — the  "knee"  of  the  curve — the  mag- 
netization increases  much  slower  than  the  magnetizing  force 
which  causes  it.  In  wrought  iron,  for  instance,  an  induction  of 
(B  =  13,580  requires  a  magnetizing  force  of  3C  =  25,  an  induction 
of  (B  =  16,000  a  magnetomotive  force  of  3C  =  SO,  and  density  of 
ffi  =:  16,500  necessitates  an  exciting  power  of  3C  =  100;  an  in- 
crease of  100  per  cent,  in  the  magnetizing  force,  consequently, 
causes  a  rise  in  density  of  18j^  per  cent,  at  the  lower  magnetiza- 
tion, while  again  doubling  the  magnetomotive  force  at  the 
higher  induction  only  causes  an  increase  in  magnetic  density  of 
about  3  per  cent.  In  practice,  therefore,  the  limits  of  the 
magnetic  densities  of  the  different  materials  are  to  be  fixed 
with  regard  to  the  relative  economy  of  iron  and  copper.    Taking 


the  practical  limit  of  saturation  too  low  means  a  small  saving 
of  copper  at  a  large  expense  of  iron,  while  too  high  a  density 
effects  a  comparatively  small  saving  of  iron  at  a  large  expense 
of  copper.  Since  copper  costs  many  times  more  than  iron,  the 
densities  should  be  limited  rather  low,  the  tendency  toward  the 
former  extreme  being  preferable  to  that  towards  the  latter. 
With  this  point  in  view,  the  "Practical  Working  Densities"  given 
in  the  following  Table  LIX.  are  recommended  for  use  in  dynamo 
designing,  while  under  the  heading  of  "Practical  Limits  of 
Magnetization"  the  highest  densities  are  tabulated  that  the 
author  would  advise  to  allow  in  magnet  frames  of  dynamo- 
electric  machines.  For  sake  of  completeness  the  "Absolute 
^a/ara/zore"  of  the  various  materials,  as  given  above,  are  added 
in  Table  LIX. 


TABLE  LIX.— PRACTICAL  WORKING  DENSITIES  AND 
LIMITS  OF  MAGNETIZATION  FOR  VARIOUS  MA- 
TERIALS. 


Practical 

Practical  Limit 

Absolute 

Working 

Density. 

of  Magnetization. 

Saturation. 

Material. 

Lines  p. 

Lines  p. 

Line»  p. 
sq.  inch. 

Lines  p. 

Lines  p. 

Lines  p. 

sq. inch. 

sq    cm. 

sq.  cm. 

sq.  inch. 

sq.  cm. 

(B». 

0'.. 

Wrought  iron 

90,000 

14,000 

105,000 

16,300 

130,000 

20,200 

Cast  steel 

85,000 

13,200 

100,000 

15,500 

127,500 

19,800 

Mitis  iron 

80,000 

12,400 

95,000 

14,750 

122,500 

19,000 

Cast   iron,  cont'g 

6.5  p.  c.  alum'm. 

45,000 

7,000 

55,000 

8,500 

87,500 

13,500 

Cast  iron,  ordin  y 

40,000 

6,200 

SO  000 

7,750 

77,500 

12,000 

Chap.  48 — Sectional  Area  of  Magnet  Frame. — The  magnet 
frame  carries  the  total  flux  generated  in  the  machine;  according 
to  Chapter  47,  consequently,  the  cross  section   of  any  portion  of 


A„ 


^X<P 


(137) 


A^=Areii  of  magnet  frame,  in  square  inches; 

't>=Total  flux  generated  in  machine,  from  formula  (109),  Chap- 
ter 36; 

i^=Useful  flux  necessary  to  produce  the  required  E.  M.  F. , 
from  formula  (91),  Chapter  32; 

^=Factor  of  magnetic  leakage,  preliminary  value  from 
Table  LII.,  Chap.  40,  final  value  from  formula  (110),  Chapter  37; 

i^»n—  magnetic  density  in  magnet  frame,  from  Table  LIX., 
Chapter  47. 

If  only  one  material  is  used  the  value  found  from  formula  (137) 
is  the  uniform  cross  section  of  the  whole  frame,  i.  e.,  of  the 
cores,  the  yoke,  and  the  pole  pieces;  in  case  of  combination 
frames,  however,  the  area  for  each  material  must  be  calculated 
separately: 

(138) 


(139) 


Wrought  iron,  An 

ix<t> 

~  90  000 ' 

Cast  steel,           Am 

/-X0 
85,000 

Mitis  iron.         Am 
Cast  iron,  con- 

AX0 
""  80,000 

taining  6.5  p.  c. 

of  aluminium,    Am 
Ordinary  cast 
iron,                     A 

_    ^X'P  • 
45,000 

XXf 

(140) 


(141) 


-  ,  (142) 

40,000  ' 

In  combining  the  averages  for  the  useful  flux,  taken  from 
Table  LI.,  Chapter  35,  for  the  practical  conductor  velocities  given 
in  Tables  VIII.,  IX.,  and  X.,  respectively,  with  the  leakage  co- 
efficients compiled  in  Table  LII.,  Cha,pter  40,  the  average  total 
flux,  ifr,  for  dynamos  of  various  kinds  and  sizes  is  obtained, 
and,  by  then  applying  formulas  (138)  to  (142)  the  sectional  areas 
of  the  field  frame  for  various  kinds  and  sizes  of  machines  can 
be  found.  In  this  manner  the  following  Tables  LX.,  LXI.  and 
LXII.  have  been  prepared,  which  give  the  cross  sections  of  field 
magnet  frames  of  different  materials  for  high  speed  drum 
machines,  high  speed  ring  dynamos,  and  low  speed  ring 
machines,  respectively. 

The  figures  given  for  the  areas  directly  apply  to  single  circuit 
bipolar  dynamos  only;  for  double  circuit  bipolar,  and  for  multi. 
polar  machines  they  represent  the  total  cross  section  of  all  the 
magnetic  circuits  in  parallel,  or — for  frames  of  only  one  material 
— the  total  area  of  all  the  cores  of  same  free  polarity,  the  cross 
sections  of  the  various  portions   of  the   field   magnet  frame  are 
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therefore  obtained  in  dividin^r   these  figures   by   the  niiniber  of 
majjnetic  circuits,  /.  e.,  hy  the  number  of  pairs  of  tnagnet  poles. 

TABIvE     LX. -SECTIONAL    AREA    OV     FIELD   MAtiNET 
FRAME   FOR   HIGH   SPEEU  DRUM   DYNAMOS. 
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TABLE  LXI.— SECTIONAL    AREA    OF    FIELD    MAGNET 
FRAME  FOR  HIGH  SPEED  RING  DYNAMOS. 
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TABLE   LXII. -SECTION AL   AREA  OF    FIELD    MAGNET 
FRAME  FOR  SLOW  SPEED  RING  DYNAMOS. 
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For  cases  of  practical  design,  in  which  the  fundamental  con- 
ditions materially  differ  from  those  forming-  the  base  for  the 
above  tables,  the  areas  obtained  by  formula  (137)  may  also 
widely  vary  from  the  figures  given,  but,  by  proper  considera- 
tion, these  tables  will  answer  even  for  such  a  case,  and  will  be 
found  useful  for  comparing  the  results  of  calculations. 
(To  be  continued. ) 


Acetylene   Qas. 

To  the  Editor  of  The  Ekdricai  World: 

Sir  :  I  notice  in  your  issue  of  Feb.  16  an  editorial  on  the   new 
gas.    The  electrolytical  production   of  acetylene  is   at  least  40 


years  old.  Tlie  maiuifacture  of  calcium  carbide  direct  from 
calcium  and  carbon  in  tlie  electric  furnace  ha.s  been  practised 
for  some  time,  and  it  is  only  necessary  in  tliis  connection  to  refer 
to  the  work  of  M.  Henri  Mois^san  on  the  metallic  borides,  sili- 
cides,  and  especially  carbides.  Acetylene  can,  moreover,  be 
produced  .ow/j/rf*"  the  electric  furnace;  calcium  carbide  can  be 
produced  without  the  use  of  electricity,  and  more  cheaply  than 
with  it. 

The  electrical  industry  will  not  be  seriously  injured  by  this 
newly  aroused  interest  in  acetylene,  but,  on  the  contrary,  may 
be  much  benefited.  The  gas  will  no  doubt  have  an  extensive 
use,  especially  for  gas  engines,  for  which  it  is  particularly 
adapted,  after  proper  strengthening  of  the  parts  affected,  and, 
under  $30  a  ton  of  carbide, the  gas  should  have  considerable  sale. 
Whether  it  can  be  made  for  that  price  is  a  grave  question.  Gas 
companies  may  profit  by  it,  but  at  present  cannot  suffer,  for  in 
order  to  make  the  amount  of  acetylene  necessary  to  enrich 
simply  the  gas  used  daily  in  New  York  City  alone  would  reijuire 
an  expenditure  of  000,000  horse  power  of  energy  daily.  Niag- 
aras are  not  manufactured  to  order,  especially  in  the  neighbor- 
hood of  large  cities,  and  electricity  will  last,  as  an  illuminant, 
at  least  one  more  round.  Albert  Stetso.n. 

New  York,  N.  Y. 

Electrical  Difference  of  Potential. 


To  the  Editor  of  Tlie  Electncal  Wortd  : 

Sir — I  beg  to  offer  a  lew  more  remarks  concerning  "Electrical 
Difference  of  Potential  =  an  Analogy,"  about  which  I  had  hoped 
to  see  more  discussion  than  has  arisen. 

Con.sider  a  conductor  of  such  length  that  it  is  entirely  within  the 
limits  of  a  uniform  magnetic  field,  and  consider  that  this  conductor 
is  moved  across  the  lines  of  force  at  a  uniform  velocity.  Obviously 
an  E.  M.  F.  will  be  generated  in  the  conductor  (which  will  be  called 
the  inductor)  which  will  establish  a  difference  of  potential  between 
the  ends  of  the  inductor.  Now,  if  two  other  conductors  are  elec- 
trically connected,  one  to  each  end  of  the  inductor,  the  difference  of 
potential  which  exists  between  these  ends  will  be  transferred  to 
every  part  of  the  conductors,  which  transferrence  can  only  take 
place  by  reason  of  a  current  flowing;  this  current  flowing  means  work 
done.  (See  article  by  Prof.  Anthony,  in  The  Electrical  World 
of  Feb.  9. ) 

But  in  the  case  of  the  inductor  alone,  the  difference  of  potential 
between  its  ends  is  not  due  to  any  transferrence  of  any  difference  of 
potential  from  outside  sources,  but  to  the  adding  together  of  all  the 
E.  M.  Fs.  (infinite  in  number)  which  are  generated  in  the  length 
of  the  inductor;  there  is  therefore  no  flow  of  current  required,  and 
consequently  no  work  is  done. 

I  therefore  consider  that  my  criticism  of  Prof.  Waddell's  me- 
chanical analogy  for  the  establishment  of  a  difference  of  potential  is 
just,  as  he  expressly  stated  that  in  his  apparatus  the  work  which 
must  be  done  upon  the  inductor  in  order  to  move  it  against  the 
friction  of  the  somewhat  too  material  "lines  of  force"  is  analogous 
to  the  energj'  required  to  move  a  conductor  across  the  lines  of  force 
of  an  actual  magnetic  field,  and  I  repeat  that  I  consider  the  analogy 
faulty  in  this  respect.  \.  W    K.  Peirce. 

SCR.\NTON,    Pa. 

Candle-Power  of  the  Arc  Light. 

77?  iite  Editor  of  The  Electrical  World  i 

Sir: — In  your  last  issue  I  find  an  article  by  W.  M.  Stine,  in 
which  the  light  of  an  arc  lamp  is  ascribed  to  the  arc,  and  the 
statement  is  made  that  when  Davy  tried  his  classical  experiment 
he  for  the  first  time  produced  an  arc  filled  with  a  "highly 
luminous  vapor."  Since  the  light  of  an  arc  lamp  is  almost 
wholly  due  to  the  highly  heated  ends  of  the  solid  carbons,  espe- 
cially of  the  positive  carbons,  the  arc  itself  giving  very  little 
light  for  less  than  arcs  from  metal  terminals,  I  am  at  a  loss  to 
understand  his  statements.  Neither  can  I  understand  his  refer- 
ence to  the  candle  and  gas  flames,  where  it  is  solid  carbon  and 
not  carbon  vapor,  that  gives  the  light.  Prevent  the  carbon  of 
a  gas  flame  from  separating  as  a  finally  divided  solid,  and  you 
have  the  non-luminous  flame  of  the  Bunsen  burner.  Even  this, 
I  venture  to  say,  gives  more  light  than  the  arc  proper  of  an  arc 
lamp.  A  good  idea  of  the  relative  illuminating  power  of  the 
arc  and  the  solid  carbon  points  between  which  it  plays  may  be 
obtained  by  projecting  the  image  upon  a  screen  by  means  of  a 
lens.  A  well-darkened  room  is  necessary  to  bring  out  the  image 
of  the  arc  at  all,  while  the  images  of  the  points  may  come  out 
strongly  in  broad  daylight. 

New  York.  Wm.  A.  Axthony, 


.Votf.—The  object  of  this  departmem  is  to  Rive  8  digest  of  the  principal  tccli- 
iiirol  articles  on  electrical  subjects  appearing  in  American  and  foreign  periodi- 
cals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will 
admit.  Abstracts  made  by  the  authors,  editors  or  publishers  are  soliciled  and 
should  be  sent  to  the  Philadelphia  office  of  The  Electsicai.  World.  922  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  'dit  or  reject  them. 
Such  abstracts  may.  be  sent  in  the  English.  French  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals, 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com- 
piler a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 
jVo/^.— Through  the  kindness  of  Mr.  G.  Georgi.  of  the  leading  Italian  electrical 
monthly.  ■•L'EIettricisla. '' abstracts  and  references  to  the  principal  original 
articles  appearing  in  that  journal  will  hereafter  be  given  in  this  department. 
LIGHTS  AND  LIGHTING. 

Chemical  Vitciium  Generator.— \\i  the  "Elek.  Adz.."  Jan.  20,  Mr.  Krue- 
ger  describes  and  recommends  very  highly  the  system  o(  Malignani.  the 
value  of  which  he  says  cannot  be  rated  too  highly;  it  is  used  in  Buda- 
pest and  aliiio'-t  all  the  laige  manufacturers  are  considering  ils  iiilio- 
duction.  Besides  overcoming  the  objection  to  the  poisonous  mercury 
vapors,  the  process  is  far  more  rapid  and  the  vacuum  produced  is  bet- 
tei.  In  this  process  phosphorus,  arsenic,  sulphur  or  iodine  vapors  are 
introduced  into  the  lamp  after  it  has  been  exhausted  by  means  of  a 
mechanical  pump;  if  the  filament  is  then  made  to  glow,  a  deposit  is 
formed  on  the  inside  of  the  glass  which  completely  exhausts  the  remain- 
ing air;  in  practice  a  small  piece  of  one  of  these  materials  is  placed  in  a 
tube  connected  with  the  lamp:  the  lamp  is  exhausted  to  0.5  mm  by  a 
mechanical  pump  and  the  tube  containing  this  material  is  then  sealed  ; 
the  filament,  which  has  previously  been  covered  with  a  thin  layer  of 
powdered  carbon  or  giaphite,  is  then  brought  to  a  white  heat,  which 
vaporizes  this  carbon;  the  sulphur  oi  other  material  is  then  heated, 
when  the  two  vapors  will  combine,  depositing  themselves  on  the  inside 
of  the  glass  in  a  transparent  coating  which  it  is  claimed  does  not  dimin- 
ish the  amount  of  light;  the  filaments  need  not  be  covered  with  carbon 
dust  if  they  are  heated  to  15  or  20  per  cent,  excess  of  voltage;  with  one 
of  these  pumps  300  lamps  can  be  exhausted  per  day;  there  is  also  a 
saving  in  cuirent  as  the  lamps  need  to  glow  only  for  a  very  short  time. 
Whether  this  can  be  applied  to  all  lamps  is  still  a  question  as  the  highly 
efficient  lamps  are  very  sensitive  to  an  exce.ss  of  voltage,  while  covering 
them  with  carbon  is  not  a  very  rational  method.  In  conclusion  he  refers 
to  the  invention  of  Waring  {in  the  United  States),  in  which  the  lamps 
were  filled  with  a  vapor  of  iodine  or  bromine  in  order  to  prevent  the 
radiation  of  the  heat  and  the  blackening  of  the  lamp;  it  is  suggested 
that  the  actions  in  both  may  be  the  same. 

Projectors. — A  long  illustiated  article  on  electiic  projectors  and  their 
use  in  war  is  begun  in  "L'Eclaiiage  Elec."  Jan.  26.  It  deals  exclu- 
sively with  spherical  projectors,  which  the  writer  of  that  aiticle  believes 
have  been  demonstrated  to  be  superior  to  the  paiabolic  projectors;  the 
article  contains  data  and  descriptions,  with  illustrations,  of  portable 
projector  plants  with  and  without  the  power  geneiator;  he  gives  a  list 
of  the  projectors  in  the  war  departments  of  the  different  nations,  from 
which  it  appears  that  the  United  .States  has  62,  while  France  and  England 
.  each  have  about  900. 

Tax  071  Electric  Lighting  in  Italy. — The  Italian  government  has 
proposed  a  tax  on  electric  lighting,  which  amounts  to  1.4c  per  kw  houi. 

Incandescent  Gas  Lighting. — The  "Lancet  Report,"  mentioned  in  the 
Digest,  Feb.  9  and  23,  is  abstiacted  at  some  length  in  the  "Piogressive 
Age,"  Feb.  1. 

POWER  AND  HEAT. 

Rudder  Motor. — A  form  recently  brought  out  in  England  is  described 
and  illustrated  in  the  Lond."E!ec.  Eng.,"  Feb.  8;  it  is  arianged  so  that 
it  can  easily  be  adapted  to  any  rowing  boat  by  simply  inserting  it  in 
place  of  the  rudder.  The  motor  is  enclosed  in  a  water-tight  case  and 
drives  two  propellers  through  three  pairs  of  bevel  gears.  The  accumulator 
consists  of  12  cells  weighing  112  lbs.,  the  motor  weighing  60  lbs.  ;  this 
is  said  to  run  a  boat  containing  four  persons  for  eight  hours  at  a  speed  of 
four  to  five  miles  per  houi. 

Governing  Steam  Engines  for  Central  Stations.^A  paper  by  Capt. 
Sankey  is  abstiacted  in  the  Lond.  "Elec,"  Feb.  8.  The  whole  paper  is 
being  reprinted  in  Lond.  "Engineering,"  beginning  Feb.  8. 

Electric  Forging.— Accordiog  to  "L'Elettricista, "  Feb.  1,  some  inter- 
esting experiments  with  the  Lagrange-Hoho  system  of  electrical  forging 
were  carried  out  recently  in  Milan,  Italy. 


Electric  fur>iace.—.\  reduction  furnace  devised  by  Messrs.  v.  I'rtian- 
itzky  and  FelliK-r  is  described  and  illustrated  in  the  "F.lek.  An'..," 
Jan.  31. 

TRACTION. 

Accumulator  Traction  in  I'ienna.—The  "Zeit.  f.  Elek.,"  Feb.  1.  con- 
tains a  long,  detailed  description  of  the  Waddell-Entzcoppeizinc  accum- 
ulator system  in  Vienna  where  a  temporary  plant  has  been  erected.  It 
is  shown  how  the  traction  coeflScient  increases  with  the  grade,  it  being 
four  times  as  great  on  a  3  per  cent,  grade  as  on  a  level,  and  it  is 
claimed  that  the  weight  of  a  lead  accumulator,  owing  to  its  inability  to 
discharge  sufEcienlly  rapidly,  would  become  so  great  on  such  roads  that 
its  use  would  not  be  practical ;  it  is  claimed  that  the  copper-zinc  accu- 
mulators weigh  only  0.55  times  as  much  as  the  lead  accumulators  of  equal 
capacity,  and  that  the  capacity  of  the  former  is  practically  independent  of 
the  rate  of  discharge.  A  profile  of  the  road  is  given  ;  the  round  trip  is 
seven  miles  long  and  contains  some  cuives  on  a  3.6  per  cent,  grade; 
one  charge  luns  four  hours  (this  would  coriespond  to  three  or  four 
round  trips)  although  it  is  capable  of  running  six  hours;  the 
ac  -vmulators  are  healed  by  steam  to  about  125  degrees  F.  while 
they  are  being  charged;  descriptions  and  illustrations  of  the  various 
parts  are  given;  the  cars  will  accommodate  32  passengers;  each  car 
contains  136  cells,  of  which  eight  are  used  to  excite  the  fields  and 
to  run  the  lights,  and  the  others  are  divided  into  four  groups  of  32 
cells  each  which  are  connected  by  the  controller  in  parallel,  in  multi- 
ple series  or  all  in  series,  for  the  various  speeds;  the  speeds  are  further- 
more conttolled  by  the  field  excitation,  the  field  coils  being  divided  into 
three  parts  (presumably  in  parallel),  their  connections  being  operated  by 
the  controller;  there  is  an  additional  point  on  the  controller,  after  the 
stopping  point,  at  which  the  car  will  lun  backwards  very  slowly.  There 
is  one  motoi  of  15  hp  whose  normal  current  is  160  amperes,  the  voltages 
being  100,  SO  or  25;  there  is  a  single  reduction  of  I  to  6;  the  weights  are 
as  follows:  car  10.340  lbs.,  motor  and  app^iratus  1.760,  accumulators  3,960 
and  passengers  4,224,  making  a  total  of  20,284  lbs.  A  long  detailed  esti- 
mate is  given  for  a  plant  consisting  of  60  cars  but  the  figures  are  chiefly 
of  local  interest;  there  are  2.5  sets  of  batteries  per  car.  the  cost  of  which 
is  estimated  at  $1,000  each;  it  is  stated  that  in  the  plant  in  New  York 
the  power  consumed,  measured  at  the  switchboard  terminals,  corre- 
sponded to  a  maximum  of  0.64  kw  hours  per  car-klm  icorresponding  to 
1.07  per  cat  mile);  the  total  cost  of  the  installation,  not  including  the 
track,  is  $420,000  (the  length  of  the  road  for  this  estimate  is  not  given 
but  it  is  assumed  that  each  car  per  day  tiavels  150  kilometres),  the  cost 
of  lenewmg  the  accumulators  including  certain  parts  which  wear  out 
or  are  consumed  is  about  half  the  cost  of  the  power  and  slightly  more 
than  wages  and  salaries:  besides  this  there  is  an  amoitization  of  15  per 
cent,  allowed  on  the  batteries.  The  object  of  the  commission  is  to  find 
whether  this  estimate  is  correct. 

See  also  another  abstiact  under  "Accumulators." 

Light  Railways.— Th&  discussion  of  the  report  of  the  committee  of  con- 
feience  of  the  Board  of  Tiade  is  published  and  discussed  editorially  in 
the  Lond.  "Elec,"  "Elec.  Eng. "  and  "Engineering,"  Feb.  8. 

Electric  Carriage. — The  gearing  and  motor  of  the  Jeantaud  electric 
carriage  (see  Digest  Feb.  16  and  23)  is  well  illustrated  in  "La  Nature" 
Jan.  26.  Some  corrections  in  the  former  article  and  further  data  regaid- 
ing  the  power  required  to  run  the  cairiage  are  given  in  "L'Energie 
Elec,"  Feb.  1.  The  one  using  the  Tommasi  accumulators  is  described 
with  data  in  the  Lond.  "Elec.   Eng.,"  Feb.  8. 

Railroad  of  the  Future.— The  "Eng.  Mag."  for  February  contains  a 
paper  by  Mr.  Voorhees.  devoted  almost  entirely  to  steam  railroads.  Re- 
ferring to  the  Baltimoie  plant  he  states:  "If  this  can  be  accomplished, 
may  we  not  expect  to  see  electricity  ultimately  supersede  steam  as  the 
motive  power  of  the  locomotive?  It  will  not  do  to  declare  it  impos- 
sible; and  yet  it  is  very  questionable  if  it  will  come  in  the  near  future. 
Electic  lighting  of  passenger  trains  will  doubtless  come  into  general  use 
as  soon  as  a  practical  and  reliable  method  is  devised  of  generating  the 
power  from  the  axle  of  the  car  truck.  But  the  expense  involved  in  gener- 
atin?  electricity  in  quantities  sufBcient  to  exercise  a  power  equal  to  that 
of  a  first-class  locomotive  is  so  gieat  that  its  use  is  at  present  impractic- 
able." 

SI.  Louis. — The  "St.  Ry.  Rev.,"  Feb.  15,  gives  some  tabulated  data  of 
the  power,  coal  and  water  consumption  of  the  Cass  Ave.  &  Fair  Grounds 
Railway,  which  is  said  to  be  the  first  lailway  plant  in  the  world  to  use 
direct  connected  Coiliss  engines  throughout:  the  average  number  of 
motor  cars  operated  daily  was  72,  the  average  daily  indicated  hp  per 
motor  car  16.28,  the  pounds  of  coal  consumed  per  motor  car  mile  run 
7.69;  the  trailer  is  estimated  as  half  a  moto:  car,  the  average  number  of 
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tiailers  beitiK  31.  A  similar  table  of  results  in  given  for  tlic  Citizens' 
Cable  line,  wliicli  bas  since  been  cbaQ|;ed  to  an  electrical   line. 

Su'iss  A/oiin/ain  A'oad.—Tlie  "St.  Ry.  Rev.,"  Feb.  IS,  repiinis  frocu 
Lond.  "Engineering"  some  of  tbe  illustrations  and  data  fiom  a  recent 
paper  by  Mr.  Preller. 

Power  Required  in  Eleclrie  'Iraction  Under  Varying  Condilions.— 
Tbe  article  abstracted  at  some  lengtb  in  the  Digest  Feb.  16  is  reprinted 
in  full  in  the  "West.  Kl."  Feb.  16. 

Oi'erhead  Conslruclion  in  C/iitai;o.~A  well  illustiated article  describ- 
ing some  of  the  best  and  most  substantial  overhead  work  in  Chicago  is 
contained  in  tbe  "Si.  Ry.  Rev.,"  Feb.  15;  it  describes  the  overhead  line 
work  of  three  of  the  trolley  lines  in  that  city. 

Magnetic  AAr/hinism.—Tbe  "Elec.  Age,"  Feb.  9,  contains  the  first  part 
of  an  aiticle  by  Prof.  Sline  in  which  he  attempts  tucoiielate  the  work  of 
Lodge  and  "ther  investigators  who  have  sought  to  explain  magnetic 
and  electric  actions  on  the  hypothesis  of  ether  stresses.  KUetroniag- 
netic  reactions  imply  not  only  vertical  motions  in  the  ether  surrounding 
a  current  but  that  the  lubes  of  force  have  another  motion  coincident 
with  their  several  axes.  The  set  of  tlu*  magnetic  needle  in  its  orientation 
implies  that  a  tube  of  force  has  a  motion  of  rotation  and  an  axial  motion 
which  are  repiesentcd  by  a  light-handed  sciew.  A  magnetic  line  of 
force  is  regarded  as  a  tube  or  vortex  whirl  in  the  ether.  The  whirl  is 
commonly  pictured  by  saying  it  resembles  a  smoke  ring;  but  its  motion 
more  nearly  resembles  that  of  a  screw.  It  combines  a  motion  of  rotation 
with  a  foiward  motion  in  the  line  of  its  axis.  The  electric  current  is 
defined  as  due  to  the  breaking  down  of  electrostatic  stiess  tubes  of  force 
in  the  matter  of  the  conductor.  It  is  pointed  out  that  the  ether  can  trans- 
mit stress  but  not  transform  it.  The  stress  eneigy  is  transformed  in  mat- 
ter with  the  attendant  phenomena  of  magnetic  field,  heat  or  power.  The 
common  conception  that  the  ideal  unipolar  magnet  would  move  along 
lines  of  force  is  shown  to  be  not  well  founded.  This  ideal  magnet  is  in 
a  sense  bipolar,  but  differs  from  the  actual  magnet  in  that  it  has  no  re- 
turn lines  of  force  in  air.  The  aiticle  is  illustiated  with  five  original 
drawings  which  show  the  author's  attempt  to  reduce  electromagnetic 
ether  stress  to  well  established  principles  of  mechanism. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Borcliei's  Btittery.  —  Mr.  Fuge  in  the  Lond.  "Elec.  Rev.,"  Feb.  8,  gives 
the  results  of  experiments  to  ascertain  tbe  oiigin  of  the  E.  M.  F.  A 
hydrochloric  acid  solution  of  cuprous  chloride  was  used  ;  the  standard  of 
comparison  was  a  LeclancbS  cell  taken  as  1.6  volts;  a  carbon  bell  was  used 
into  the  interior  of  which  the  gas  was  foiced;  with  carbon  as  the  other 
terminal  also,  no  perceptible  deflection  was  obtained  when  air  was  forced 
into  one  of  them;  when  two  of  these  carbon  bells  were  used  in  a  cup- 
rous chloride  solution  the  results  were  presumablj-  as  follows;  with  pure 
hydiogen  and  air,  below  0.038  volt ;  with  coal  gas  and  no  air  about  0.038 
volt;  with  coal  gas  and  air  the  lesult  was  the  same.  With  one  of  the 
electrodes  of  copper  in  a  glass  bell  containing  gas  the  results  weie  as 
follows:  no  air  in  carbon  bell  and  no  CO  aiound  the  copper  wire  0.66 
volt;  with  no  air  and  with  CO  around  the  copper  wire  .054;  under  the 
same  conditions  but  with  ail  tbe  result  was  tbe  same;  the  admission  of 
CO  therefore  lowered  the  E.  M.  F.  and  the  admission  of  air  made  no  ap- 
preciable difference  in  the  E.  M.  F.,  from  which  it  follows  that  the  origin 
of  the  E.  M.  F.  is  the  chemical  action  between  the  solution  and  the 
copper;  this  was  shown  also  by  weighing  the  copper  before  and  after 
short  circuiting  the  cell,  it  was  found  to  have  lost  weight;  he  further- 
more showed  that  the  solution  acted  on  the  copper  even  when  there  is 
no  carbon. 

Cost  of  Battery  Power.  — In  the  "Elektrochem.  Zeit."  for  Febiuary  Dr. 
Ford  discusses  the  cost  of  the  energy  produced  by  batteries,  pointing  out 
the  importance  of  getting  practical  instead  of  theoretical  results. 
Theoretically  the  consumption  per  hp  hour  (a  metric  hp  is  equal  to  0.986 
English  hp)  for  a  Bunsen  cell  with  an  E.  M.  F.  of  1.8  is  as  follows: 
zinc  1.1  lbs.,  sulphuric  acid  1.65,  nitric  acid  1.52;  for  a  Daniell  cell  with 
an  E.  M.  F.  of  1  volt :  zinc  2  0,  sulphuric  acid  2.95,  copper  sulphate  7.52. 
At  average  prices  therefore  the  theoretical  cost  of  a  hp  hour  from  a 
Daniell  cell  is  not  quite  24c.  and  from  the  Bunsen  cell  not  quite  18c., 
not  including  the  possible  value  of  the  by-products. 

Accumulator', — The  first  part  of  an  article  by  Ml.  Darrieus  is  begun  in 
"L'Elec,"  Feb.  9.  He  discusses  the  general  principle  of  reversible  cells 
describing  the  Grove  gas  battery  and  giving  the  recent  results  of  Messrs. 
Cailletet  and  Colardeau  (see  Digest,  Dec.  8  and  Jan.  5),  in  which  they 
show  that  although  the  E.  M.  F.  of  a  gas  battery  remains  the  same,  the 
ampere  hours  which  can  be  stored  in  platinum  sponge  increase  with 
the  piessure  of  the  gas;  he  shows  that  the  efficiency  of  such  a  couple 
would  only  be  about  40  per  cent,  and  concludes  that  such  an  accumulator 
would  be  impracticable;  he  piomises  in  the  next  article  to  show  what 
materials  should  be  chosen  and  the  object  which  should  be  borne  in 
mind  in  selecting  them. 

Ekctrometallurgy  of  Copper  in  the  United  States. — An  article  by  Mr.  C. 
A.  Hering  is  abstracted  in  the  "Elektrochem.  Zeit."  for  February;  he 
gives  the  products  of  the  various  companies  and  brief  descriptions  of 
the  processes. 

Electrometallurgy  of  Copper.—  \a  article  on  the  Hoepfner  process  by 
Mt.  Jensch  is  abstracted  brie6y  in  the  "Elektrochem.  Zeit."  for  February. 

Gilding  Porcelain. — According  to  the  "Elektrochem.  Zeit."  for  Feb- 
ruary Dr.  Koenig  states  that  designs  on  glazed  earthenware  may  be  electro- 


plated with    bright  gold  if  tbe  design   is  made    with  a  luetallic  vaiiiisb, 
then  fired  and  then  cleclroplaled.  ■ 

J'/ie  A.  .1/.  /'•  .'/ ./^.r.— An  article  by  Ml  taiirie  fioiu  the  "Jour. 
Chem.  Soc,"  SO  and  51,  1,031,  is  abstracted  at  some  lengtb  with  consider- 
able dalain  the  "Elektrochem.  Zeit."  for  Febiuary;  the  results  with  a 
large  number  of  alloys  seem  to  point  to  the  fact  that  some  alloys  form  a 
chemical  combination. 

/ons.—Aa  article  on  ions  is  begun  by  Di.  Gerstmann  in  the  "Elektro- 
chem. Zeit."  for  February;  the  first  pjrt  is  somewhat  elementary  in 
character. 

Schafer-Heinemann  Accumulator.— 'ihe  "Eng.  and  Min.  Jour.."  Feb. 
li),  contains  an  article  by  Mr.  Gibson  describing  this  accumulator,  which 
was  developed  about  the  same  time  as  the  chloride  accumulator  invented 
by  Mr.  Paycn,  and  he  believes  that  the  practical  re.'iults  show  that  the 
former  is  better  than  the  latter.  Glycerine  has  the  property  of  setting 
when  combined  with  lead  oxide;  this  mateiial,  when  plastic,  is  intro- 
duced into  the  usual  grids;  the  plates  ate  then  inimer.'-ed  in  sulphuric 
acid  to  which  pcimanganate  of  potassium  in  proportion  to  the  size  of  tbe 
plates  is  added  and  an  electric  current  is  then  applied,  converting  the 
compound  into  peroxide  of  lead  and  peroxide  of  manganese,  that  is,  a 
lead  salt  of  manganous  acid;  with  the  negative  plates  the  process  is  re- 
veised,  forming  spongy  lead;  the  electric  formation  requires  from  12  to 24 
hours.  The  manganese  has  adouble  function,  "it  is  intended  to  heighten 
the  electromotor  (sicl  power  given  off  by  the  change  of  tbe  hypeioxide 
of  lead  to  spongy  lead,"  and  also  "to  make  room  for  the  swelling  of  the 
molecules  of  dead  through  the  absorption  of  oxygen."  It  is  claimed  that 
the  dischaiging  current  can  be  incieased  to  the  greatest  possible  limit 
without  injuiy  to  the  plates.  It  is  stated  that  the  active  matter  unites 
firmly  with  the  grid,  like  a  growth.  The  capacity  is  given  as  8.8  ampere 
hours  per  pound  with  a  dischaige  of  1  ampere  per  pound  of  plates, 
while  that  for  the  chloride  accumulatoi  is  given  as  5  5  to  6.5  ampere 
hours  at  a  discharge  of  0.55  ampere  per  pound  ;  the  loss  of  watts  in  this 
accumulator  between  charge  and  discharge  is  said  to  be  1.4  to  5  per  cent. 
(this  means  a  watt  efliciency  of  95  to  98.6  per  cent.,  but  before  this  very 
improbable  result  can  be  accepted,  the  details  of  the  tests  and  authoiity 
should  be  given;  such  figures  throw  a  doubt  on  all  the  others);  accumu- 
lators of  this  kind  weighing  2,500  kg  will  propel  a  weight  of  12,000  kg 
with  a  velocity  of  20  km  per  hour  for  17  hours.  Data  are  given  of  tests 
made  on  a  short  line  about  3,000  yards  long,  near  Berlin;  the  speed  was 
12  km  per  hour;  the  car  seating  32  passengers  weighed  4,500  kg.  the  motor 
2,250  kg,  the  accumulators  2,550  kg  and  the  passengeis  2.400  kg;  each 
car  had  150  cells  with  a  capacity  of  245  ampere  hours  at  10  5  amperes 
discharge  rate  and  126  at  42  amperes;  the  average  hp  is  given  as  4, 
equivalent  to  9.8  amperes,  from  which  it  is  calculated  that  the  cars  would 
run  24.5  hours  (!) ;  the  chaiging  voltage  is  said  to  increase  from  2  to 
2.5  volts  (which  shows  that  the  above  watt  efficiency  cannot  be  correct) ; 
numerous  othei  figures  are  given  but  they  are  apparently  based  on  esti- 
mates as  distinguished  from  observed  data;  a  comparative  table  is  given 
foi  the  cost  of  running  per  km  including  repairs,  as  compared  with 
horse,  steam  and  trolley  traction,  showing  that  it  is  from  two-thirds  to 
one-half  of  that  of  the  trolley  system  and  less  than  a  half  to  about  a 
quarter  of  that  for  horse  traction  (such  figures  cannot  be  accepted  with- 
out better  authority). 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 

Series  incandescent  System.— Tbe  "Elek.  Anz.,"  Feb.  3,  contains  an 
illustrated  description  of  an  alternating  current  system  of  Siemens  & 
Halske.  The  primary  cuirent  is  maintained  at  a  constant  current 
strength;  each  incandescent  light  has  its  own  transformer,  all  of  the  pri- 
maries of  which  are  in  series;  the  secondary  circuit  contains  a  50- volt 
lamp  and  a  100  incandescent  lamp  in  paiallel,  and  under  normal  condi- 
tions only  tbe  former  will  bum,  while  only  a  veiy  small  current  of  half 
an  ampere  will  be  flowing  through  the  other;  when  the  first  lamp 
breaks  the  voltage  of  the  transformer  will  immediately  rise  to  100  and 
the  second  lamp  will  therefore  burn  normally,  as  there  aie  a  large  num- 
ber of  transformers  in  series ;  if  this  second  lamp  should  break  the  trans- 
formers are  so  pioportioned  that  tbe  rise  of  voltage  will  be  only  15  to  20 
per  cent.,  and  the  transformer  is  so  propoitioned  that  its  core  will  not 
heat  too  much.  It  is  better  to  have  the  magnetic  ciicuit  of  such  tians- 
formers  open,  as  the  secondary  voltage  is  then  more  independent  of  the 
load;  the  tiansformers  have  a  transforming  ratio  of  20  to  50.  The  same 
system  may  be  applied  to  a  SO-volt  arc  lamp  with  two  other  like  lamps 
in  series  as  a  leserve,  the  latter  being  so  proportioned  that  they  will  not 
strike  an  arc  with  onlv  25  volts  at  the  terminals  of  each. 

Cos/  of  Operation  at  the  Portsmouth  Station. — In  Lond.  "Lightning," 
Jan.  31,  Mr.  Manville  gives  some  detailed  statements.  The  results  at 
this  station  are  said  to  be  of  an  exceptionally  satisfactory  nature,  and 
he  desires  to  emphasize  this  by  giving  the  figures;  the  figures  relate  to 
the  first  six  months  and  they  would  therefore  probably  be  even  more 
favorable  after  the  station  has  been  running  for  some  time.  The  number 
of  kw  bouis  sold  during  these  six  mouths  was  180,000,  of  which  about 
40  per  cent,  was  supplied  to  piivate  cousumers;  tbe  cost  of  producing 
was  as  follows  per  kw  houi  :  coal,  1.38  cents;  oil,  waste,  carbons,  water, 
etc.  .66;  all  wages  and  salaries,  including  office  expenses,  2.4;  sundries, 
0.16;  total,  4.6;  rent,  rates  and  taxes  are  not  included.  He  gives  the 
costs  for  a  number  of  low  tension  systems  in  England,  which  vary  from 
4.7c.  at  Bradford  to  9.2c.  at  Hull,  also  for  the  high  tension  system  at 
Dublin  7.8c  ;  he  concludes  that  there  is  not  a  single  municipal  low- 
tension  station  running  as  cheaply  as  the  Portsmouth   station.     He    also 
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gives  some  Bguics  regarding  the  relative  capital  expenditure  pel  units 
sold  per  year;  this  is  as  follows  foi  the  low  tension  systems:  Bradford 
Sic,  Glasgow  79.  Manchester  93,  Biighlon  130,  Hull  116,  San  Pancras 
78;  for  the  high  tension  system  at  Dublin  58,  and  foi  Portsmouth  70;  it 
must  be  considered  that  the  first  six  months  does  not  repiesent  fairly 
the  output  duiing  succeeding  periods. 

lI'olvtrliampU'ii.—'Tbe  Lond.  "Elec.  Kev.,"  Feb.  8.  gives  an  illustrated 
description  of  this  station.  It  is  almost  identical  with  the  Oxford  sta- 
tion, differing  in  that  the  voltage  is  doubled;  it  is  a  high  tension  con- 
tinuous current,  sub-station  system  of  which  there  are  now  four  in 
England;  all  the  continuous  current  ttansformers  in  the  district  of 
supply  may  be  controlled,  stopped  or  started  from  one  switchboard  at 
some  convenient  central  point;  the  voltage  used  is  2,000,  and  no  diffi- 
culty whatever  has  been  experienced  with  the  commutators.  According 
to  Lond.  "Elec.  Eng.,"  Feb.  8.  Lord  Kelvin  commented  very  favorably 
on  this  system. 

Thiene.—K  description  of  the  new  alternating  current  plant  of  Thiene. 
Italy,  is  given  in  "L'Elettricista, "  Feb.  1.  The  central  station,  which 
derives  the  power  from  the  river  .\stico  by  means  of  a  Hercules  turbine, 
is  situated  four  miles  from  the  town;  Ihe  current  geneialed  by  a  33  kw 
Oerlikon  alternator  at  the  pressure  of  2,000  volts  is  conveyed  by  over- 
head wires  to  a  transformer  and  distiibuted  by  two  three-wiie  conduits 
in  the  town.  Oil  insulation  in  the  line  was  dispensed  with,  being 
thought  unnecessary.  The  plant  was  started  on  Jan.  20,  with  provisions 
for  a  large  extension  which  wil'  be  required  very  soon. 

Mercury  Switch.— K  simple  form  is  described  and  illustrated  in  the 
"Zeit.  f.  Elek.,"  Feb.  1  ;  the  two  flexible  wires  nearly  meet  in  a  hollow 
space  inside  of  a  hinged  handle  which  contains  meicury;  moving  this 
handle  up  or  down  will  connect  oi  disconnect  the  ends  of  the  two  wiies, 

Three-Phase  Plant  at  Concord.— The  "West.  El.,"  Feb.  16,  contains  a 
number  of  illustrations  showing  the  wiring  and  some  of  the  architectural 
features  of  this  plant,  which  is  said  to  be  the  first  large  installation  of 
lights  in  this  country  using  this  system. 

Construction  of  Electric  Plants.— The  thiid  article  of  the  series  by  Mr. 
Armstrong  is  published  in  the  "Elec.  Ind."  for  February. 

/fo/a^t-./ /"/an/.— "Elec.  Ind."  for  February  contains  a  long  and  well 
illustrated  description  of  a  "model"  arc  lighting  plant  consisting  of 
three  dynamos,  each  connected  directly  with  a  Willans  engine. 

Electricity  for  Mechanics.— k  shoit,  illustrated    article    by  Mr.  Cutter, 
giving  the  elementary  principles   of   electric   distribution,  as  illustrated 
by  analogies,    is  published  in  "Elec.  Ind."  tor  February. 
WIRES,  WIRING  AND  CONDUITS. 

Explosions  in  Conduits. — Major  Cardew's  report  on  the  recent  Euston 
Road  and  Cannon  street  explosions  is  publishea  in  the  Lond.  "Elec." 
and  "Elec.  Rev.."  Feb.  8;  his  report  on  the  St.  Paucras  explosion  is 
published  in  the  Lond.  "Elec.  Eng.,"  Feb.  8.  The  Board  of  Trade 
Inquiry  of  the  Southwark  Bridge  explosions  is  published  in  the  Lond. 
"Elec,"  "Elec.  Eng."  and  "Elec.  Rev.,"  Feb.  8.  The  subject  of  gas 
explosions  is  also  discussed  editorially  at  some  length  in  the  Lond. 
"Elec."  and  "Elec.  Eng." 

The  same  journal  gives  an  ijlustrated  description  of  a  gas  testing  appa- 
ratus  by  Mr.  Clows,  in  which  a  sample  of  air  is  taken  from  the  conduit 
and  is  tested  by  being  passed  over  a  standard  flame  of  hydrogen  gas  in  a 
specially  devised  apparatus,  and  by  the  appearance  in  this  flame  of  a 
pale  cap  or  halo  the  presence  of  inflammable  matter  is  shown,  the  per- 
centage of  inflammable  matter  being  measured  with  considerable  accu- 
racy by  the  height  of  this  flame-cap;  the  appaiatus  is  well  spoken  of  in 
an  editorial.  The  test  is  not  affected  by  the  piesence  of  carbonic  acid 
gas  up  to  5  pel  cent. 

Mr.  Jenkinson,  in  the  Lond.  "Elec  Rev.."  Feb.  8,  gives  an  illustrated 
description  of  his  proposed  ventilating  system  in  which  a  pipe  from  the 
top  leads  to  a  ventilator,  fresh  ait  being  at  the  same  time  admitted 
through  a  drain  pipe  at  the  bottom  suitably  connected  with  the  open  air. 

Constructize  Features  of  Transmission  Lines.— The  "Kl.  Eng'ing"  for 
February  contains  a  very  long  and  well  illustrated  (100  cuts)  article  by 
Mr.  Abbott,  chief  engineer  of  the  Chicago  Telephone  Company,  in  which 
he  describes  the  latest  approved  methods  of  constructing  overhead  and 
underground  circuits  for  telephone,  electric  light  and  street  lailway 
lines;  the  greatei  part  of  it  is  devoted  to  overhead  lines;  he  does  not 
discuss  the  calculation  of  the  proper  cross  section  to  carry  the  current, 
limiting  himself  to  the  mechanical  airangements  and  the  insulation;  it 
is  of  a  practical  nature  and  appears  to  embody  the  results  of  considerable 
experience. 

ConJuit.— The  Cummings  &  Engleman  system  is  desciibed  and  illus- 
trated in  "Elec.  Ind."  for  February;  the  conduit  contains  two  angle 
irons  on  which  two  horizontal  trolley  wheels  travel. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Modirti  Theories  of  Electricity.— The  Lond.  "Elec.  Rev.,"  Feb.  8, 
editoiially  ciiticises  the  recent  article  of  Prof.  Rowland  (see  Digest,  Jan. 
12).  It  inclines  to  favor  the  leverse  of  the  assertion  that  electricity  is 
not  a  fluid;  the  only  objection  to  the  fluid  theory  is  Poynting's  theory 
that  the  electric  energy  does  not  flow  through  the  conductor,  but  thiough 
the  dielectric  and  into  the  conductor  where  it  is  dissipated  in  beat,  but 
this  theory  is  founded  on  the  elastic  solid  theory  of  the  dielectric,  and 
Glazebrook  has  recently  admitted  that  the  elastic  solid  theory  has  failed. 

Electrification  Derived  from  Incandescent  Conductors, — The  Lond. 
"Elec,"  Feb.  8,  abstracts  briefly,  with  an  illustiation  and  some  curves, 


a  table  by  I)rs.  Vicentini  and  Cinelli,  from  the  "Nuovo  Cimento"  for 
December,  describing  experiments  on  the  transmission  of  electricity 
through  gases  sunouiiding  led  hot  current  conductors.  A  plate  near 
such  a  conductor  assumed  potentials  slightly  higher  than  the  mean  of 
that  of  the  wire,  the  excesses  varying  with  the  gas  and  the  potential 
diminishing  as  the  distance  increased,  especially  when  the  plate  was 
below  the  wire. 

Retardation  of  the  Polarization  in  Dielectrics.— \u  an  article  by  Mr. 
Arno.  in  "L'Eclaiiage  Elec."  Jan.  26,  he  shows  the  analogy  of  the 
magnetic  hysteresis  as  pointed  out  by  Ewing  and  Klaassen,  and  a  similar 
phenomenon  in  dielectrics;  the  article  is  short  and  contains  a  large 
table  of  data. 

Magnetic  Qualities  of  Iron.-Mi.  Lori  published  in  "L'Elettiicista," 
Feb.  1,  the  results  of  some  investigations  on  the  magnetic  qualities  of 
i  on.     The  paper  will  be  concluded  in  the  next  issue. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Electroscope. — According  to  the  Lond.  "Elec.  Rev.,"  Feb.  C.  IJi.  Lodge 
staled  that  by  placing  a  gold  leaf  electroscope  on  a  cake  of  paraffin 
wax  and  electiifying  it  outside,  negatively,  the  leaves  will  then  stand  apart 
for  zero  potential,  diverging  more  for  positive  and  collapsing  for  negative 
charges,  thus  showing  theii  difletence.  which  oidinarily  it  does  not 
show;  he  proposes  mounlirg  a  projection  electroscope  in  a  slightly 
charged  Leyden  jar  for  lecture  purposes. 

Definition  oj  Reactance. — In  "L'Elettricista,"  Feb.  1.  Mr.  Gioigi  dis- 
cusses the  various  definitions  proposed  for  reactance,  giving  preferetce 
to  that  of  the  Ameiican  Institute;  he  points  out  the  difference  between 
impressed  and  resultant  E.  M.  F.  and  between  true  and  apparent  react- 
ance. 

Units  of  Light. — An  abstiactof  the  paper  by  Messis.  Lummerand  Kurl- 
baum  (see  Digest,  June  2,  Sept.  22.  Dec.  1).  is  published  in  the  "Pro- 
gressive Age."  Feb.  1. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Telephone  Switchboard  in  Paris. — A  translation  of  Ml.  Hospitalier's 
aiticle mentioned  in  the  Digest,  Jan.  12,  is  published  in  the  "Elec.  Age," 
Feb.  16,  with  illustrations. 

Origin  and  Development  of  the  Telephone    Switchboard. — The  Institu- 
tion paper  of  Mr.  Kingsbury  is  reprinted  in  the  "West.  El.."  Feb.  16. 
MISCELLANEOUS. 

Lightning  and  Telegraph  Insulators.— A  peculiar  case  is  desciibed  in 
the  "Jour,  of  the  Inst,  of  Elec.  Eng."  for  January,  and  in  the  "Elec. 
Eng.."  Feb.  8,  in  which  lightning  giounded  through  a  porcelain  in- 
sulatoi  leaving  a  brown  spot  on  the  outside  near  the  wire  and  another 
on  the  hood  near  the  suppoit;  as  it  did  not  destroy  the  insulation  it  is 
thought  that  it  must  have  passed  ovei  the  whole  suiface  of  the 
porcelain. 

.Aurora  Borcales. — In  "L'Eclairage  Elec,"  Jan.  26,  Mr.  Zengei  gives 
a  large  table  of  dates  of  recent  auioras  and  points  out  some  striking  co- 
incidences of  these  dates  with  certain  periods  in  the  year,  and  theii  appa- 
rent connection  with  the  periods  of  meteoric  showers. 

Ozone.— \n  a  paper  by  Messis.  Wiedemann  and  Schmidt,  from  the 
"Ann  d.  Phys.  Chem.."  13,  924.  briefly  abstracted  in  the  "Elektrochem. 
Zeit, "  for  February,  they  show  that  regular  oscillations  of  a  definite 
period  are  more  active  in  the  generation  of  ozone  than  those  of  irregular 
periods  usually  used. 

Electrotherapeutics. — In  "L'Elettricista,"  Feb.  1.  a  description  is  given 
of  a  large  electrotherapeutic  installation  in  Milan.  Italy;  this  installa- 
tion is  said  to  be  the  largest  one  ii^  Euiope  supplied  from  central 
stations. 

Biographical.— The  biography  of  Hertz  is  continued  at  some  length  in 
"L'Eclairage  Elec,"  Jan.  26. 

New  Book. 


A     L.\BORATORY    MANUAL    OF     PHYSICS    AND     APPLIED       ELECTRICITY. 
Airanged  and  Edited  by    Edwaid    L.  Nichols,  Piofessor  of  Physics  in 
Cornell  University.  In  two  volumes.  Vol.  I.  Junior  Course  in  General 
Physics,  by  Ernest  Meriitt   and    Frederick    J.  Rogers.     294  pages,  108 
illustrations,  2  plates.     Price  $3.     Vol.    II.    Senior    Courses   and   Out- 
lines of  Advanced  Work,  by  Geo.  S.  Moler,  Frederick    Bedell,  Homer 
J.  Hotchkiss,    Charles   P.    Matthews,  and    the    editor.     436   pages,  245 
illustrations,  2  plates.     Price  S3.25.     New  York  :    Macmillan  &  Co. 
This  work  will  undoubtedly  be  of  great  value   to   the  modern  labora- 
toiy.     Most  students  of  physics  in  our  universities  are  preparing  to  meet 
the  practical  problems  of  every  day  life.     They  do    not  study  and  inves- 
tigate for  the  advancement  of  pure  science  only,  or  to   become  teachers, 
but  to  be  able  to  grapple  with  the  problems  occurring  in  mechanical  and 
electrical  engineering,  and  to  bring  to  bear    upon    their  solution  all  the 
skill  of  the  original  investigator.  To  assist  in  accomplishing  this   object 
a  coips  of  teachers  at  a  great  university  like  Cornell,  with  her  unrivaled 
laboratories,  are  peculiarly  fitted,  and  have    united    in    the  arrangement 
of  experiments  in  the  work  before  us  that  have  been    found  by  long  ex- 
perience to  be  most  conducive  to  their  students'  advancement. 

The  fiist  volume  is  intended  for  beginners  and  affords  explicit  direc- 
tions, together  with  demonstrations  and  occasional  elementary  state- 
ments of  principles.  These  are  not  gotten  up  for  the  put  pose  of  filling 
the  book,  but  aie  only  such  as   have    been  in    actual    use.     They  do  not 
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covei  the  whole  of  physics,  and  consequently  betore  he  undertakes  Ibis 
work  the  student  is  assumed  to  possess  some  knowledge  of  analytical 
geometiy  and  of  the  calculus,  and  also  to  have  completed  a  text-book 
and  lecture  course  in  the  principles  of  physics.  Care  is  taken  through- 
out to  make  clear  the  object  of  the  experiment  in  band,  and  the  weans 
to  be  employed  in  accomplishing  this  object. 

Ill  the  second  volume  more  is  left  to  the  individual  effort  and  to  the 
inaturer  intelligence  of  the  student.  The  very  nature  of  the  subjects 
dealt  with  compels  the  introduction  of  new  material  with  necessary 
accompaniments  of  freshness  and  novelty  which  make  reading  positively 
refreshing. 

In  parts  I.,  11.  and  ill.  of  Vol.  1  we  find  a  large  amount  of  work  in 
applied  electricity,  in  photometry,  and  in  heat,  which  seems  especially 
suitable  for  the  training  of  students  in  engineering,  but  may  also  serve 
to  introduce  the  student  of  pure  physics  to  modern  appliances.  The 
alternating  current  expeiiiuents  are  particularly  inteiesting.  The  last 
part  of  the  volume  is  intended  for  those  who  have  had  two  years  or  more 
of  laboiatory  insttuction,  and  consists  of  hints  for  more  advanced  work. 
In  this  connection  original  memoirs  aie  to  be  consulted,  many  are 
named,  and  the  student  is  encouiaged  to  read  all  that  bears  upon  the 
subject  to  be  investigated.  Indexes  and  catalogues  are  refeired  to,  by 
consulting  which  the  student  can  find  what  he  wants  without  undue 
waste  of  time.  Typical  results  from  the  labors  of  those  who  have  gone 
before,  and  upon  whose  foundations  it  is  assumed  that  other  and  more 
complete  structures  will  be  built,  have  been  fieely  used. 

Throughout  it  is  clear  that  the  editor  has  been  over  the  ground  him- 
self, not  through  the  medium  of  books,  but  in  actual  experience,  and  he 
is  therefore  entitled  to  make  serious  suggestions  for  the  guidance  of 
others.  The  latter  chapters  are  on  "Influence  of  Temperature."  "EflB- 
ciency  of  .Artificial  Light  Services,"  "Spectrophotometry,"  "The  In- 
visible Spectrum,  Physiological  Optics,"  and  "The  Earth's  Magnetic 
Field."  Many  useful  tables  and  curves  are  given  throughout  the  volumes. 

Electrical  Discovery  is  the  name  of  a  new  English  journal  devoted  to 
patentjnterests.  While  the  English  Official  fournal  furnishes  short 
abstracts,  these  do  not    appear    until  long  after   the    period    fot    oppos- 


Belt  Driven  Air  Pump  and  Jet  Condenser. 
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The  belt-driven  air  puinp  combined  with  a  jet  condenser,  illustrated 
herewith,  and  made  at  the  Philadelphia  Engineering  Woiks,  MiiBin 
street,  Philadelphia,  Pa.,  is  particularly  adapted  for  use  with  engines  of 
the  Corliss  type.  The  belt-driven  arrangenirnt  used  permits  the  ail 
pumps  to  be  placed  on  one  side  of  the  foundation  and  back  of  the  fly 
wheel,  thus  securing  the  sboitest  and  most  direct  exhaust  pipes,  making 
it  convenient  for  examinaion  to  the  engineer  and  avoiding  the  cutting 
into  the  foundations  that  would  be  necessary  were  the  air  pump  driven 
from  the  crank  pin.  Another  advantage  is  that  should  wood  or  other 
obstacles  float  into  the  pumps  or  any  of  the  parta'liecouic  loose,  the  belt 


A   H.^NDSOME  SWITCHB0.\RD. 

ing  the  grant  of  such  patents  has  expired,  and  as  they  do  not  contain 
the  full  title  or  the  claims,  they  are  of  little  or  no  business  use.  The 
new  journal  is  designed  to  meet  this  want.  Its  .abstracts  will  be  pub- 
lished in  ample  time  for  any  interested  party  to  oppose  the  grant,  and 
the  claims  will  be  inserted  in  full.  Prompt  notices  of  all  applications 
to  amend  specifications,  revive  lapsed  patents,  oi  extend  expiring  ones 
will  be  inserted.  It  is  intended  also  to  give  digests  and  reports  of  patent 
cases  of  interest  to  electricians.  A  small  portion  of  each  numbei  will  be 
devoted  to  lists  and  notices  of  new  electrical  publications. 


Belt-Driven  Aik  Pimp  and  Condenser. 

would  slip  or  tear  befoie  breaking  the  pump,  whereas  if  positively  con- 
nected to  the  crank  pin  more  or  less  destruction  might  ensue.  Another 
very  notable  advantage  is  the  much  gi  eater  economy  of  operation  that 
follows  owing  to  the  vast  superioiity  of  eflSciency  in  generating  power 
from  the  main  engine  over  small  driving  engines.  The  condenser  is 
fitted  with  baffle  plates  exposing  a  large  portion  of  the  water  to  the  action 
of  the  steam.  The  valve  opening  through  the  plunger  and  valve  plate  is 
ample  for  more  than  the  lated  revolutions.  The  valves  are  made  of  the 
best  vulcanized  rubber,  which  have  bored  and  faced  moulded  bushings. 
These  in  turn  are  built  upon  brass  stems  screwed  into  and  liveted  over 
the  brass  seats.  The  valve  guard  is  secured  upon  the  stem  by  jam  nuts  ; 
no  springs  are  used,  thus  giving  easy  play  to  the  valves.  The  iron  fitted 
pumps  have  brass  stems  and  valve  seals,  brass  bush  valves,  brass  inside 
nuts,  piston  rod  and  gland  rings.  The  brass  fitted  pumps  are  bushed 
throughout  the  barrel,  have  brass  plungers  and  followers  and  crossheads 
and  biass  lined  guides  for  the  crossheads.  A  vacuum  is  guaranteed 
equal  to  27  inches  with  water  at  60  degrees  F. 


A  Handsome  Switchboard. 


The  switchboard  we  illustrate,  made  by].  Grant  High  &  Co.,  123 
North  Third  street,  Philadelphia,  has  an  added  interest  from  being 
used  with  the  first  Edison  isolated  plant  installed  in  Philadelphia— in 
the  Mill  Building,  Spring  and  Twenty-fifth  streets. 

The  board  is  made  up  of  black  enamelled  slate,  6  feet  by  4  feet  by 
1  inch  thick,  and  placed  on  a  wrought  iron  frame,  all  connections  being 
made  on  the  back  of  the  board.  The  board  is  fitted  with  two  Carpenter 
enamel  rheostats,  an  ammetei  and  voltmeter  of  Weston  make,  and  a 
ground  detector.  There  are  also  mounted  two  200-amp.  double  pole 
main  switches,  twelve  50  amp.  circuit  switches,  two  snap  switches  on 
the  bottom  for  controlling  the  rheostat,  and  one  soap  switch  in  the 
centie  for  controlling  pilot  lamps.  All  parts  of  the  work  on  the  boaid 
are  machine  finished.  As  will  be  seen,  the  board  presents  a  handsome 
appearance,  and  gives  a  good  idea  of  the  advance  in  switchboard  wotk 
that  has  recently  been  made. 
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A  New   Cleat. 


A  new  cleat  is  l)eing  placed  on  llie  market  by  the  Aiichoi  Klectiic 
Company,  71  Federal  slieel,  Boston,  which,  as  will  be  s-ccn  from  the 
accompanying  cut,  presents  a  ueat  appearance.  Owing  to  the  grooves 
the  condiictor^is  firmly  anchored,  and  the    .same    size  is  equally   suitable 
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A  New  Ci.hat. 

foi  heavy  and  light  work.  The  cleat  is  strong,  thus  obviating  loss  fioni 
breakage,  and  has  the  additional  advantage  of  jequiiing  no  matching 
of  parts,  both  halves  being  alike. 

.     Underground    Conduit    Sjstem. 


An  underground  conduit  system  wLich  has  shown  itself  to  be  extremely 
satisfactory  in  practice  is  that  of  the  National  Conduit  Manufacturing 
Company,  Times  Building,  New'  York.  In  this  system  manholes  are 
constiucted  about  400  feet  apart  and  in  the  connecting  tieuch  wiought 
iron  cement-lined  conduit  tubes  are  placed  in  one  or  two  layers  of  four 
each,  being  surrounded  by  a  matrix  of  broken  stone,  ^and  and  cement, 
this  forming  the  main  or  trunk  system.  On  top  of  these  is  placed  a 
third  layer  of  three  tubes,  and  at  intervals  of  about  50  feet,  corresponding 
to  every  alternate  house  line,  is  placed  a  specially  designed  cast  iron  box 
with  a  lemovable  water-tight  cover.  These  boxes  have  side  outlets  and 
their  bottoms  are  ananged  to  conlorm  to  the  lower  half  of  the  tubes, 
thus  making  a  continuous  channel  for  passing  the  cable  from  manhole  to 
manhole.  The  boxes  are  about  18  inches  below  the  surface  of  ".he  stieet 
in  a  small  chamber,  usually  of  brick,  on  top  of  which  is  a  heavy  casting 
like  a  manhole,  only  smaller,  also  with  removable  covei.  This  com- 
pletes the  system  from  manhole  to  manhole,  and  it  can  be  extended  any 
distance,  and  the  number  of  tubes  varied  to  suit  the  requirements.  By 
placing  the  boxes  at  alternate   party   lines    the    company    is  enabled   to 


rated  by  diaphragms  of  filteiing  mateiial  and  thence  out  through  the 
outlet  no/.zle  D  to  the  boiler.  The  by-pass  pipe  E  and  valves  /•'  and 
(T  are  for  use  when  the  filtering  material  requires  cleaning  or  lenewing, 
thu>i  permitting    a    contiimous  operation    of   the  fied  pump.     The  filtra- 
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tion  is  effected  by  the  feed-water  6rst  passing  through  a  perforated  plate, 
then  through  coaise  cloth,  the  latter  leing  held  in  place  and  supported 
by  a  perforated  brass  plate;  then  tbrnugh  another  series  of  chambeis 
separated  by  similar  diaphrarus  of  filtering  mateiial  but  of  finer  texture. 
The  plates  to  which  the  filtering   materials    are  secured    are    carefully 


UNDERGROtrXD    COXDUII    SVSTKM. 

reach  two  houses  from  one  box,  and  three  distributing  tubes  are  all  that 
aie  necessary  for  any  one  block.  The  main  trunk  cable  is  tapped  in  the 
manhole  and  the  branch  cable  laid  from  it  to  the  distributing  tubes  and 
boxes.  A  connection  is  made  to  the  cellar  of  the  building  from  the  lat- 
ter by  means  of  a  wrought  iron  tube.  This  system  has  been  very  widely 
adopted  in  the  large  cities  of  this  country,  including  Chicago,  Allegheny 
and  Buffalo. 

Feed-Water  Filter. 


The  Edmiston  feed-water  filter,  made  by  the  Wheeler  Condenser  and 
Engineering  Company,  39  Cortlandt  street.  New  York,  and  illustiated 
herewith,  is  of  the  single  type,  having  a  by. pass  connection  and  valves. 
The  water  from  the  feed  pump  enters  at  the  opening  A,  and  passes 
directly  into  the  body  of   the    filter  through  \a  series  of   chambers  sepa- 


fitted  and  securely  held  in  place  by  set  sciews  a.  thus  insuring  water- 
tight joints.  The  air  chamber  H  is  piovided  with  a  scum  cock  /,  which 
is  opened  when  the  glass  water  gauge  indicates  an  accumulation  of  oil. 
The  soda  cock  K  is  fitted  with  a  steam  connection  for  the  purpose  of 
removing  oil  and  dirt  from  the  filtering  material  by  boiling  and  blowing 
out  th'ough  the  sludge  cock  L.  The  gauge  M  indicates  the  pressure  in 
the  filter  chamber,  the  noiraal  pressure  being  from  two  to  five  pounds 
above  boiler  pressure.  When  the  pressure  rises  above  five  pounds,  the 
bypass  connection  is  opened  and  the  filter  inlet  and  outer  valves  are 
closed,  thus  allowing  the  feed-water  to  leach  the  boilai  without  going 
through  the  filter  while  the  latter  is  being  cleaned. 

From  a  large  number  of  experiments  made  with  this  filter  in  connec- 
tion with  high  and  low  pressure  boilers,  it  has  been  found  that  the  oil 
or  greasy  matter  is  arrested,  together  with  other  deposits,  including 
oxide  of  copper,  iron,  lead,  tin,  silica,  fine  sand,  and  other  foreign  mat- 
tei — all  highly  injurious  to  boilers.  The  apparatus  is  a  simple  one, 
easilv  looked  after,  occupying  little  space,  not  liable  to  get  out  of  re- 
pair, and  moderate  in  first  cost.  These  filters  are  in  use  on  several  hun- 
dred merchant  steamships  throughout  the  world,  among  which  are  some 
of  the  1  irgest  transatlantic  "flyers,"  and  have  been  adopted  by  a  laige 
number  of  governments  for  naval  purposes. 
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Alternating  Fan  notor. 


A  serious  disadvantaee  of  oidinaiy  allciiuilinB  currenl  fan  motors  fc.i 
desk  use  is  the  buzzinf?  noise,  due  partly  totlie  liiKli  speed  at  wliicb  such 
motors  usually  run,  and  partly  to  the  vibiations  caused  by  the  alterna- 
tions. The  W.  J.  Davis  Electric  Company,  of  Pittsfield,  Mass.,  has  en- 
deavored to  minimize  this  drawback  in  the  design  of  its  alternating  cur- 
rent fan  motor  shown  in  the  accompanying  illustration,  by  a  sub.siantial 


Davis  Electkic  Fan. 

construction  and  comparatively  slow  speed.  The  reduction  of  speed  is 
obtained  by  making  the  armature  unusuallj-  large  in  diameter,  and  loss  of 
cooling  effect  which  would  ordinarily  be  entailed  is  compensated  for  by 
making  the  fan  fourtfen  inches  in  diameter  instead  of  the  usual  size. 
The  speed  is  only  900  revolutions  per  minute.  Othet  points  of  merit 
claimed  are  small  curieni  consumption,  light  weight,  and  prompt  start- 
ing. The  commutator  is  of  hard-diawn  copper  insulated  with  niicanite, 
and  the  beatings  are  of  the  self-oiling  ring  type. 


A  New  Incandescent  Lamp. 

A  new  incandescent   lamp  is  being    introduced    by    ].  Jones  &  Son.  67 
Coitlandt  street.  New    York,  undei    the    name    of    the  "A.   B.  C."    for 


New  Incandescent 


which  the  claim  is  made  that  long  life  is  attained  with  high  efficiency, 
and  sustained  candle  power.  Lamps  of  16-cp  at  110  volts  are  said  to 
require  but  .4  or  .5  ampere  or  .55  ampere  when  a  specially  long  life  is 
desired.     The  objectionable  feature  of  sagging   of    filaments    is  entirely 


ovciconie,  and  the  new  A.  li.  0.  may  be  placed  in  any  position  without 
detriment  to  the  lamp  in  this  respect.  Each  lamp  is  accurately  measured 
and  carefully  tested  .10  minutes  before  leaving  the  facloiy.  The  best  of 
mateiial  is  used,  the  glass  is  clear,  the  base  solid  and  the  workmanship 
thorough  throughout. 

A  guarantee  is  given  that  the  4-walt  lamp  will  average  a  life  of  1.500 
hours,  the  .1H-watl  lamp  800  to  1,000  hours,  and  the  3-watt  lamp  600  to 
SOU  hours.  As  shown  in  Fig.  1,  in  the  regular  .Ti  and  4-walt  lamps  the 
carbon  filament  is  of  spiral  foini,  givii.g  by  this  means  a  good-sized  sur- 
face ol  carbon  in  a  small  globe.  The  mateiial  used  for  the  purpose  is 
one  selected  after  a  long  and  tedious  process  of  experiment  to  get  the 
proper  thing  for  long  life  and  brilliancy,  together  with  freedom  from 
blackening.  Fig.  2  lepresents  the  special  railway  lamp,  v^hich  is  made 
with  the  double  coil  filament,  no  anchor  being  needed.  All  styles  of 
lamps  are  being  made,  from  battery  lamps  up. 


A  New  Multipolar  Dynamo. 

We  illustrate  herewith  the  new  street  railway  and  power  generatoi 
recently  brought  out  by  the  Comnieicial  Electric  Company,  of  In- 
dianapolis, Ind.  The  magnet  frames  are  of  cast  steel,  and  all  parts  cf 
the  magnetic  circuit  are  so  proportioned  that  the  requisite  field  is  ob- 
tained with  the  smallest  possible  expenditure  of  energy,  thus  making  a 
most  efficient  machine,  both  under  light  and  heavy  loads. 

The  armature  is  of  the  smooth  core.  Gramme  ring  type,  which  is 
claimed  to  lie  the  only  form  that  will  operate  under  wide  variations  of 
load  without  spaiking  at  the  brushes,  and  do  away  with  eddy  currents 
in  the  pole  pieces— a  serious  source  of  lo.ss  in  all  machines  with  toothed 
armatures.     Each  armature  coil  is  entirely  independent  of  the  other,  and 


A  New  Multipolar  Dvn.^mo. 


if  one  is  damaged  it  can  be  removed  and  replaced  without  disturbing 
the  others.  Coils  of  the  110  and  220-volt  generatois  are  wound  separately 
on  forms  and  then  assembled  on  the  armature  coie.  These  coils  can  be 
furnished  complete  ready  to  be  placed  on  the  armature,  and  thus  repairs 
are  most  readily  made.  Both  armature  and  commutator  are  thoroughly 
ventilated,  and  the  fields  have  a  laige  ladiating  surface,  so  that  the  heat 
IS  readily  dissipated.  The  maxirarm  temperature  of  any  part  of  the 
machine  aftei  a  continuous  run  is  less  than  40  degrees  Centigrade  above 
the  air.  The  regulation  is  practically  perfect,  the  constant  potential 
machines  varying  less  than  2  per  cent,  from  no  load  to  full  load. 

These  machines  have  self  oiling,  self  aligning  bearings  of  the  spherical 
type,  with  bronze  linings,  and  the  oil  reservoirs  are  of  large  capacity, 
so  that  the  oil  need  not  be  removed  frequently.  The  commutator  has  a 
great  number  of  segments  and  a  large  bearing  surface  so  that  the  cuuents 
are  collected  with  scarcely  any  heating  of  either  commutatoi  or  brushes. 
The  segments  have  a  great  depth,  so  that  the  commutator  may  be  turned 
down  many  times  before  it  will  have  to  be  renewed. 

These  generators  are  furnished  for  either  lighting  or  power,  and  aie 
particularly  adapted  for  street  railway  work  on  account  of  their  ability 
to  withstand  heavy  temporary  over-loads  and  their  freedom  from  spark- 
ing under  wide  vai rations  of  load,  peculiar  to  this  service.  They  may  ' 
be  eithei  belt  driven  or  arranged  for  direct  connection  to  any  standard 
make  of  engine. 
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,^inanctal  Sntelltgence. 

The  Electrical  Stock  Market. 

New  York,  Feb.  23,  1895. 

THH  ELECTRICAL  STOCK  .M.\RKET,  with  the  whole  financial  world  stag- 
nant pending  the  settlement  of  national  treasury  troubles,  must  needs  have  been 
in  a  comatose  condition  during  the  week  ending  to-day,  and  there  is  but  little 
to  note  concerning  fluctuations  or  market  interpretations  of  stock  values.  On 
the  other  hand  nothing  has  developed  to  lessen  that  faith  in  the  "good  times 
coming''    warranted  by  the  conditions  outlined  in  these  columns  heretofore. 

GEKERAI.  ELECTRIC  still  remains  the  one  active  stock  of  the  electrical  group, 
that  is,  to  speak  in  a  comparative  sense,  for  none  of  the  group  is  conspicuous 
these  days  in  the  trading.  Nor  is  it  likely  that  General  Electric  will  soon  enjoy 
a  boom,  but  there  is  no  reason  to  fear,  on  the  other  hand,  that  any  decline  is  at 
hand  and  that  for  many  good  reasons  previously  herein  stated  From  hints  let 
fall  by  iusiders,  however,  it  will  be  a  long  time  ere  dividends  are  again  paid  on 
either  class  of  General  Electric  stock.  It  is  now  practically  decided  that  at  the 
annual  meeting  of  the  stockholders— to  be  held  at  Schenectady  on  the  second 
Tuesday  in  May — no  action  at  all  will  be  taken  on  the  question  of  correcting 
the  impairment  of  the  capital  stock.  Up  to  date  the  company  has  been  allowed 
to  work  out  its  own  salvation  as  best  it  may,  and  this  policy,  it  has  been  de- 
cided, w^ll  be  continued,  and  as  this  is  a  rather  slow,  though  from  present  indi- 
cations, a  sure  method  of  correcting  the  deficiency,  there  can  be  no  distribution 
of  profits  for  many  months  to  come,  though  the  preferred  stock  dividends  are  in 
the  meantime  cumulative.  The  annual  report,  by  a  new  Stock  Exchange 
ruling,  will  be  issued  fifteen  days  before  the  date  of  the  annual  meeting.  In  the 
meantime  speculation  is  rife  as  to  the  showing  it  will  make.  Officials  of  the 
company  say  they  have  no  idea  of  the  profits  made  as  the  result  of  the  1894  opera- 
ations,  although  they  assert  in  a  general  way  that  the  company  has  been  fairly 
successful.  Most  curiosity  is  evinced  as  to  the  amounts,  if  any.  which  will  be 
charged  off  of  the  patent  and  franchise  account,  as  a  result  of  the  adverse  de- 
cisions in  lecent  cases,  as  for  instance,  the  "feeder  and  main''  defeat.  The 
point  is  made  that,  while  the  company  has  been  knocked  out  in  several  impor- 
tant instances,  its  position  has  been  strengthened  in  other  directions  by  favor- 
able decisions  equally  as  important.  Among  other  things,  the  company  won 
this  week  at  Cleveland,  Ohio,  the  suit  of  the  Edison  Electric  Light  Company 
against  the  Universal  Electric  Company,  both  of  that  city,  to  enjoin  the  manu- 
facture of  a  variety  of  incandescent  lamps,  Judge  Ricks  holding  that  the  plaintifi 
was  entitled  to  the  action  prayed  for  and  ordering  a  decree  to  be  prepared  accord- 
ingly. The  decision  is  understood  to  cover  very  broad  principles  and  to  be  of 
great  value  to  the  General  Electric  Company. 

ELECTRIC  STOR.4GE  has  been  conspicuous  on  the  Philadelphia  Board  for 
both  activity  and  strength.  There  is  still  a  lot  of  talk  regarding  favorable  de- 
velopments soon  to  come  to  light,  but  the  interested  and  knowing  ones  refuse  to 
divulge  the  secret,  if  there  is  one,  and  it  is  impossible  toiesolvethe  reports 
into  facts  The  story  most  repeated  is  to  the  effect  that  a  new  consolidation  or 
alliance  is  at  hand  that  will  greatly  aid  in  the  introduction  ol  the  company's 
batteries,  and  enough  circumstantial  evidence  in  the  way  of  meetings,  etc.. 
exists  to  lend  color  to  the  story.  In  the  meantime  the  stock  rules  strong,  and 
quite  a  healthy  demand  for  it  is  noted. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  128  130 

Edison  Electric  ni..  New  York 100  95  98  . 

'■        •'       Brooklyn,  ..  100  105  10714 

Boston  ...  100  124  126 

Philadelphia  100  120  124 

Edison  Ore  Milling 100            13  IS 

Electric  Storage  Co..  Philadelphia.  100  32  34 

General  Electric 100  29Ji  30 

General  Electric,  pref 100  61  66 

Westinghouse  Consolidated,  com 50  30  20% 

pref  ....                          .  50  48K  49 
BONDS 

Edison  Electric  IlL,  New  York 1.000  107;-^  108 

Edison  Electric  Light  of  Europe 190  75  85 

General   Electric  Co.   deb.  Ss 1000  89  90 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone 100  191}^  192}^ 

American  District   Telegraph 100  4S  49 

American  Telegraph  &  Cable 100  90  92 

Central  &  South    American    Telegraph.  .  100  117  120 

Commercial  Cables 100  150  140 

Erie  Telephone 100  46  46'^ 

Gold  &  Stock    Telegraph 100  104  110 

Mexican  Telegraph 100  190  195 

Mexican  Telephone 100  75  80 

New   England  Telephone 100  67  69 

New  York  &  New  Jersey  Telephone 100  97H  99 

Postal  Telegraph-Cable 100  S5  58 

Western  Union   Telegraph 100  88  axa 


WEiTI.V  iHOlJiE  ELECTRIC  issue  are  a  little  lower,  but  the  changes  are  of 
no  significance.  The  scrip  ju«t  now  holds  particularly  strong  Pittsburgh  notes 
an  offer  now  of  several  weeks  standing  for  a  block  of  these  securities  at  97,  but 
none  is  available  at  that  figure  and  the  order  still  remains  unfilled.  The  interest 
due  on  the  scrip  March  1  next  will  be  paid  to  holders  of  record  on  that  date. 
Transfer  books  close  to-day. 

ELECTRIC  CONSTRUCTIONS  SUPPLY  COMPANY'S  stock  is  not  worth 
very  much  these  days,  seeing  that  the  company  has  just  been  placed  in  the 
hands  of  General  Manager  Robert  Coiey  as  receiver.  The  company  it"  insolvent, 
and  business  has  been  suspended  for  lack  of  funds.  Receivci  Corey  says  that  the 
nominal  assets  may  be  nearly  sufficient  to  cover  the  indebtedness,  but  that,  if 
the  assets  were  put  up  at  forced  sale  very  lit'le  would  be  realized,  and  the  only 
way  of  meeting  the  indebtedness  would  be  by  some  arrangement  between  the 
company  and  the  creditors  as  to  time  and  forbearance.  The  company  is  a  New 
Jersey  corporation  of  s3me  years'  standing,  succeeding  a  New  York  company 
incorporated  a  year  or  so  before.  It  paid  8  per  cent,  dividends  up  to  a  year  ago, 
when  the  hard  limes  came. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  of  Brooklyn,  reports 
January  gross  earnings  of  $49  335.  an  increase  of  $8,916.  The  net  earnings  were 
$>4.09l.  which,  after  deducting  ioterest  on  bands,  leave^  an  amount  applicable 
for  dividends  of  $23,664. 

ELECTRIC  TRACTION  STOCKS. 

Bid.      Asked. 

Union  Ry.  Co.  (Huckleberry) 115  125 

Brooklyn  Traction,  com 9M  lOH 

pref -•  .       .    .  53  55 

Long  Island  Traction 7  8 

Rochester  St  Ry 36  38 

Columbus  St.  Ry 48  SO 

Louisville  St.  Ry.  com 37  39 

"      "       pref ...  87  88 

Cleveland  Electric  Ry .      .  59  60 

Cleveland  City  Ry 68  70 

North   Shore  Traction 23  25 

New  Orleans  Traction IS  16 

New  Orleans  Traction  pref 55  58 

Worcester  Traction  com 14  16 

pref 78Ji  80 

Metropolitan  Traction,  Philadelphia 98)i  9S>^ 

PhUadelphia  Traction 89  89H 

People's  Traction 49)^  50 

Bingbamton  R,  R.  common 100  — 

BONDS 

Bid.  Asked 

♦Onion  Rv.  1st.  mtge  6s 105  108 

•Westchester  Electric  1st.  tntge.  5s.  .                   98  101 

Rochester  St.  Rv.  1st.  Ss 95  97 

•Columbus  St.  Ry.  1st  5s. 


Columbus   Crosstown  1st  5s. 
•Bingbamton  Railroad  Co.  5s 


'  With  accrued  interest. 


97 
100 


Special  Corresponbence. 


New  York  Notes. 


MR.  WM.  B.  VANSIZE.  Counselor-at-Law  and  Patent  Solicitor,  has  •■emoved 
his  office  to  the  Postal  Telegraph  Building,  where  he  will  do  a  general  patent 
soliciting  and  patent  litigating  business. 

■  BROOKLYN.  N.  Y.— Commissioner  White  has  submitted  specifications  for  fui- 
nishing  electric  lights  foi  lighting  the  streets  for  the  current  year.  He  recom- 
mends that  bids  be  taken  separately  for  lightine  the  streets  and  for  lighting 
the  public  buildings,  instead  of  taking  both  on  the  same  proposal,  a^  hereto- 
tore. 

MR.  W.  A.  STADELMAN.  who  was  formerly  with  the  Sprague  Electric  Com- 
pany, and  more  recently  special  representative  for  the  Niles  Tool  Works  Com- 
pany, has  been  appointed  general  eastern  manager  for  the  Brown  Hoisting 
and  Conveying  Machine  Company,  and  the  Elwell-Parker  Electric  Company  of 
America,  of  Cleveland.  O.,  with  headquarters  in  New  York,  and  to  take  eflfect 
the  ]st  of  March. 

NINE  HUNDRED  MEMBERS  of  Local  Union  No.  3  of  the  Brotherhood  of 
Electrical  Workers  are  idle.  The  men  have  been  working  under  an  agreement 
which  made  nine  hours  constitute  a  day's  work.  This  agreement  expired 
Saturday,  Feb.  18.  and  the  men  asked  for  a  new  arrangement  specifying  eight 
hours  as  a  day's  work,  claiming  that  ample  notice  bad  been  served  on  the  Con- 
tractors' Association,  that  this  demand  would  be  made.  The  latter  denied  hav- 
ing received  such  notiBcation,  and  offered  to  adopt  the  eight-hour  standard  on 
and  after  May  18.  which  was  declined  by  the  workmen,  and  a  deadlock  fol- 
lowed. The  workers  claini  it  is  a  lockout,  while  the  contractors  contend  it  is  a 
strike, 

BROOKLYN  ALDHRMEM  are  discussing  municipal  ownership  of  electric 
lighting.  At  a  meeting  on  Feb.  18  a  vole  of  14  to  2  was  in  favor  of  extending 
the  rights  of   the  Municipal  Electiic  Light  Company  over    the  entire  city,  with 
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these  couditioii»:  The  cum  pa  uy  is  to  charge  40  cents  per  night  for  each  light 
ordered  by  the  city,  and  iti  to  pay  $20,000  iu  money  to  the  city  for  the  exlenf.lon 
allowed;  at  the  entl  of  ten  years  tlic  citv  is  to  have  the  powei  to  become  the 
owner  of  the  plant  of  the  company  upon  tlie  payment  ot  a  .sum  of  money  ei|ual 
to  its  oiigiua)  cost.  The  Otooklyn  Ea^^te  says  the  scheme  i»  the  surrender  uf 
the  whole  of  Brooklyu's  territory  to  one  concern,  the  oulluwiy  of  the  Hdisuu 
Company,  which  has  been  the  only  square  dealer  with  the  city  ou  this  subject, 
and  tbe  6nical  exaction  of  $20  000  as  a  sop  or  premium  or  toll  from  the  bene- 
fited otganizatiou. 

THE  STATEN  ISLAND  ELECTRIC  RAILWAY  WRANGLE  is  still  iu  full 
swing.  Iu  Brooklyn  last  Wednesday  application  was  made  to  Judge  Smith,  of 
the  Supieroe  Court,  by  Julien  T.  Davies.  on  behalf  of  the  Statcn  L«laud  Electric 
Railroad  Company,  known  as  the  "Thomas  Syndicate."  to  vacate  the  temporary 
injuncliou  obtained  by  Richard  B.  Whiltmore.  restraining  a  number  of  the 
Supervisors  of  Richmond  county  from  granting  permission  to  the  syndicate 
to  build  aud  operate  a  trolley  line  in  the  Shore  Road  and  Richmond 
Terrace.  The  application  was  denounced  by  John  Crook,  lawyer  for  the  plain- 
tiff, as  "a  bare-faced  attempt  to  legalize  a  monster  grab,  robbing  the  people  of 
Staten  Island  of  hundreds  of  thousands  of  dollars'*  He  stated  that  the  four 
supervisors  against  whom  the  injunction  is  directed  have  publicly  declared  their 
intention  of  giving  the  franchises  to  the  syndicate  without  any  compensation 
whalevei.  ou  the  sole  condition  that  they  obtain  the  franchise  now  held  by  tlie 
Stnteu  Island  Belt  Line,  a  company  which  has  been  insolvent  for  years,  and 
which  is  now  in  the  hands  of  a  receiver.  Judge  Smith  denied  the  moticn  to 
vacate  the  injunction,  but  allowed  a  slight  modification  of  the  order. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,        i 

Room  91,  Hathawav  Huilding,  620  Atlantic  Ave.,      V 

Boston,  Feb.  23,  1895.  \ 

MR.  JOHN  O.  HEINZE.  JR..  of  Lynn.  Mass.  bas  associated  himself  with 
the  Thompson-Brown  Electric  Company,  as  its  electrical  engineer,  and  i>  a 
valuable  acquisition  lo  this  company. 

THE  THOMPSON-BROWN  ELECTRIC  COMPANY.  Boston,  bas  closed  a  con- 
tract  w'lh  the  Bijou  Theatre  of  that  city  to  furnish  tbe  switchboard  in  connec- 
tion with  its  magnificent  lighting  plant,  now  in  course  of  construction.  The 
company  is  to  be  congratulated  upon  having  secured  Ibis  order,  andsays  it  will 
be  one  of  the  handsomest  ever  built. 

THE  PETTINGELL-ANDREWS  COMPANY  of  Boston,  is  just  about  placing 
on  the  market  a  new  line  of  drop  forged  overhead  material.  The  company  is 
also  making  a  specialty  of  supplies  for  fire  alarm  and  police  signal  s^'stenis. 
and  with  its  usual  energetic  methods,  results  are  already  proving  this  to  be  a 
wise  move.  Vice-President  Andrews  and  General  Manager  Price  report  bnpi  ■ 
ness  as  exceedingly  good,  so  much  so  that  neither  of  them  were  able  to  attend 
the  Cleveland   Convention. 

THE  ANCHOR  ELECTRIC  COMPANY.  Boston,  coniinues  to  forge  ahead. 
Its  irade-mark.  made  entirely  of  porcelain  insulators,  is  now  to  be  seen  in  its 
display  windows,  and  certainly  presents  a  "nobby"  appearance.  This  company 
bas  recently  secured  the  control  of  the  Dow  adjusting  ball,  which  has  gained 
such  a  widespread  popularity.  II  is,  moreover,  sole  New  England  agent  for  the 
Ohio  Brass  Company.  Helios  Electric  Company,  tbe  Crescent  ceiling  fan  and 
many  other  specialties,  and  the  prospects  for  tbe  spring  trade  are  already  so 
favorable  as  to  tax  severely  its  present  quarters.  The  demand  for  the  "Anchor 
Cleat.*'  its  latest  production,  is  said  to  be  so  great  that  it  is  almost  impossible  to 
turn  them  out  fast  enough. 


Canadian  Notes. 

Ottawa,  Feb.  23.  1895 

MILTOM.  ONT.-The  MiKoo  Eleclric  Lighl  &  Power  Company,  with  s  capilal 
of  $15,000.  is  applying  for  a  charter. 

WINNEPEG— Tbe  city  corporation  is  appl.ving  to  the  legislature  for  power 
10  own  and  operate  electric  plants  for  street  lighting. 

QUEBEC. — Tbe  Montniorenc3'  Electric  Power  Company  has  received  over  200 
applications  for  the  vacant  position  of  secretary-treasurer. 

HULL.  QUE.— Peter  Ryan,  of  Toronto,  bas  secured  tbe  option  of  purcba.se  of 
tbe  charter  of  tbe  Hull  &  Aylmer  electric  lailway  for  $50,000. 

GtlELPH,  ONT.— Application  is  being  made  to  tbe  legislature  for  a  charter 
to  construct  and  operate  an  electric  street  railway  in  this  city. 

TORONTO.— The  earnings  of  tbe  Toronto  Electric  Street  Railway  during 
January  were  $70,431,  while  operating  expenses  are  placed  at  542.000. 

OTr.AWA —Tbe  Ottawa  Electric  Street  Railway  Company  will  make  exten. 
sive  extensions  to  their  lines  iu  this  city  as  soon  as  tbe  spring  opens. 

HA.MILTON,  ONT.— The  Hamilton  Radial  Electric  Railway  is  applying  for 
power  to  operate  the  Guelpb  and  Berlin  branches  by  either  electi  icity  or  steam. 

MIDLAND,  ONT.— The  Midland  Electric  Company,  with  a  capital  of  $10,000. 
is  applying  for  a  charter  for  suppl.ving  electricity  fol  light,  heat  or  power 
purposes. 

CORNWALL.  ONT.— The  Stormont  Electric  Light  &  Power  Company  is 
applving  to  tbe  legislature  for  an  act  ratifying  its  purchase  of  the  Cornwall 
Gas  Works. 

OTTAWA.  ONT.— The  Hubbell  Primary  Battery  Company,  with  a  capiUI  of 
$45,000.  has  received  a  charter  from  the  Ontario  Government.  It  will  start  a 
factory  in  this  city. 

MORRISBURG.  ONT.— A  telephone  war  is  in  progress  here  between  the  Bell 
Company  and  tbe  Dundas  Company.  Free  service  is  likely  to  drive  out  the 
weakest  competitor. 

HAMILTON.  ONT —The  Hamilton,  Burlington  &  Lake  Shore  Electric  Rail- 
way Company  is  applying  for  a  charter  to  construct  a  line  of  railway  from 
Hamilton  to  Burlington. 

OTTAWA.  ONT. -Robert  Anderson,  of  this  city,  has  finished  his  contract  for 
introducing  an  electric  light  service  throughout  Rideau  Hall,  the  residence  of 
the  Governor-General  at  tbe  Capital. 


TORONTO.— The  annual  re|Hjrl  ot  the  street  railway  cuuipauy  places  i['o=* 
eatningii  at  $')58.370.  aud  operatinu  cxpennea  54  per  cent.  Net  income  waa  $250.- 
o.';s.  or  4  per  cent,  on  capital  of  $6,UUU.0U0. 

OTTAWA.— The  Ottawa  Porcelain  &  Cailioo  Company  ha*  just  purchaned  ■ 
site  for  the  erection  ot  it.  factory  in  this  cilv.  The  factory  will  be  300  feet 
lon^,  1.^0  feel  wide,  aud  three  stories  high. 

KINGSTON.  ONT  —The  Kingston  Si  Gananoquc  Kleclric  Railway  Coinpauy 
i»  applying  to  the  legislature  for  power  to  conalruct  a  line  of  railway  from 
Kingston  to  Ganauoquc.  Brockvillc  and  Wcfttport. 

<;alT  AND  PRESTON.- The  powers  of  the  Gait  &  Prcaton  Street  Railway 
have  been  txtcndrd  to  euable  the  company  lo  construct  and  operate  clcctiic 
railways  through    the  lownsbip  of  Waterloo  lo  Heapler. 

MONTREAL— Cbas.  W.  Hagar,  general  manager  of  the  Royal  Electric  Com- 
pany, has  been  succeeded  bv  W.  H.  Browne,  of  New  York,  formerly  manager 
of  the  United  Klcclrlc  Light  &  Power  Company,  of  that  city. 

WINDSOR,  ONT.— The  Windsor.  Amherslburg  St  Lake  Erie  Railway  Cora, 
pany  is  applying  lor  a  charter  to  construct  aud  operate  a  Hue  of  railway,  steam 
or  electric,  fioiu  Wiudsor  to  Sandwich,  thence  to  Ambetslburg 

MONTREAL. -The  St.  Jean  Bapliste  Electric  Company  i«  arranging  for  an 
extension  of  its  lines.  Tenders  are  to  be  receivd  for  new  engines  and  d.vnamos 
to  be  added  to  Iheii  plant.     Their  capital  baa  been  raised  to  $500,000. 

BRANTFORD.  O.NT.-The  Brantford.  Port  Dover  &  Gait  Radial  Electric 
Railway  Company  is  applying  to  the  legislature  for  a  charier  toconatnict  a  line 
of  electric  railway  from  Brantford  to  Paris,  Gait,  Oakland,  Townsend,  Simcoe 
and  Port  Dover. 

HAMILTON,  ONT.— The  Hamilton,  Valley  City  &  Waterloo  Railway  Company 
is  applying  to  the  Ontario  Legislature  for  power  to  construct  an  electric  rail- 
way from  the  city  of  Hamilton  to  Guelph.passing  through  the  townships  of  Bos- 
ton, Aucastai,  West  Flainboro,  etc. 

OTTAWA.  ONT.— The  electrical  display  which  attracted  so  much  atleolion 
during  Carnival  week  in  this  city  was  designed  and  carried  cut  by  Robert 
Anderson,  who  recently  received  the  contract  from  the  Dominion  Government 
for  introducing  an  electric  plant  in  the  Go%-erumenl  House  in  this  city. 

PETEKBOROUGH,  ONT.— J.  Kendry,  Thos.  Cat  rill,  G.  W.  Hallon,  Robert  Fair 
and  T.  A.  S.  Hay  are  applying  to  the  Ontario  Legislature,  under  the  name  of  tbe 
Peterborough  &  Cheraong  Park  Railway  Company,  for  a  charter  to  build  an 
electric  railway  from  tbe  town  of  Peterborough  to  Chemong  Park.  Capilal 
$100,000. 

OTrAW.\.— Tbe  question  whether  electricity  should  be  admitted  free  of  duty 
into  Canada  is  now  being  considered  by  tbe  Canadian  Controller  of  Customs. 
The  question  was  raised  by  a  deputation  from  Niagaia  Falls  who  want  elec. 
tricily  generated    on  the   American   side  admitted  free  at  tbe  falls  on  tbe  Can- 


adii 


iide. 


ST.  THO.MAS.  ONT.-K.  W.  McKay.  J.  A.  Bell.  James  Pulton,  W.  R.  Jackson. 
John  Campbell  and  others,  under  the  name  of  the  SI.  Thomas  Radial  Eleclric 
Railway  Company,  are  applying  to  the  Ontario  Legislature  for  a  charter  to  con- 
struct a  line  of  electric  railway  from  St.  Thomas  lo  Union.  Sparta,  Port  Bruce. 
Port  Stanley.  Fingal.  Dulton,  Wallacetown,  Bismarck,  Rodney,  Aimer  and  Port 
Burwell. 

ST.  JOHN.  N.  B.— At  a  general  meeting  of  the  stockholders  in  the  Maritime 
.Auer  Light  Company  the  following  directors  were  elected:  S.  Hayward.  W.  H. 
Thome,  R.  K,  Jones.  W.  C,  PitBeld.  G.  S.  Fisher,  St.  John;  H .  O.  Granger, 
Montreal;  L.  L.  Beer,  Cbarlottetown ;  F.  W.  Summer.  Moncton;  F.  B.  Edgecome, 
Fredericton.  At  a  subsequent  meeting  W.  C.  Pitfield  was  elected  president,  and 
R.  K.  Jones  vice-president, 

LONDON.  ONT.— Application  has  been  made  by  tbe  London  &  Western 
Ontario  Electric  Railway  Company,  with  a  capital  of  $1,000,000,  for  a  charter 
with  power  to  construct  lines  of  electric  railway  running  from  the  city  of  Lon- 
don to  St.  Thomas.  Aylmer,  Port  Stanley,  Dorchester.  Ingersoll,  Woodstock, 
Tilsonburg,  Delaware,  Mount  Brydges,  Glencoe,  Slralhroy,  Lucan,  St.  Mary's 
and  Stratford.  Among  the  applicants  are  H.  A.  Everett.  E.  W.  Moore,  T.  H. 
Smallman,  S.  R.  Break  and  Chas.  Ivey, 


English  Notes. 


(From  Our  Own  Correspondent.) 

London,  Feb.  13.  1895. 

ELECTRIC  RAILWAY  ENTERPRISE  IN  LONDON.— Notwithstanding  the 
great  support  given  by  the  Great  Northern  Railway  Company  to  the  electric 
railway  proposed  to  be  run  from  its  junction  at  Finsbury  Park  into  tbe  heart  of 
the  citv.  tbe  public,  for  reasons  best  known  .'o  themselves,  have  failed  to  sub- 
scribe sufficient  capital.  This  is  a  great  blow  at  the  progrefs  of  eleclric  trac- 
tion, and  it  isall  tbe  more  regrettable  since  there  is  reason  to  suppose  that  with  a 
little  financial  diplomacy  on  tbe  pari  of  the  Great  Northern  Railway  Company 
the  money  would  have  been  obtained  with  ease.  Had  the  direct  importance  of 
this  line  been  made  clearer  to  the  shareholders  of  that  company,  they  would, 
in  all  probability,  have  subscribed  the  necessary  capital  amcng  themselves, 
the  public  would  not  have  been  appealed  to,  and  this  loss  of  prestige  to  electric 
traction  would  not  have  arisen. 

ELECTRIC  LIGHT  CO.NDUIT  EXPLOSIONS.-Hardly  a  day  now  passes  with- 
out an  explosion  of  some  sort  connected  with  electric  light  conduits.  Last 
week  there  were  explosions  at  Dover.  Easlbouine  and  Rochester,  and  more 
recently  there  bas  been  a  severe  explosion  on  Southwark  Bridge  (London). 
This  explosion,  which  more  or  less  injured  five  people,  had  only  indirect  con- 
nection with  the  electric  light  mains.  In  the  course  of  some  repairs  to  a  road- 
way a  large  gas  main  was  injured.  Gas.  escaping  from  this  main,  got  into  the 
rain  water  drain  across  which  the  gas  main  ran,  and  this  drain  was  also  crossed 
by  a  sheaf  of  iron  pipes  containing  the  mains  of  the  City  of  London  Eleclric 
Lighting  Company,  .A  passerby  carelessly  deposited  a  match  in  a  gulley  con- 
nected with  the  drain.  This  careless  act  resulted  in  tbe  firing  of  the  explosive 
mixture  in  tbe  drain,  and  the  explosion  passed  along  tbe  interstices  between  the 
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electric  light  piptrs.  and  blew  In  I  he  walls  of  a  succ(;s:iiou  uf  junction  boxes. 
burlins  their  lids  into  the  air.  The  usual  Board  of  Trade  inquiry  was  ptomptly 
held  iuto  the  matter,  and  if  these  explosions  conliuue  at  their  present  rote  we 
uiav  expect  a  slrinKc"^  uknsc  from  the  Hoard  of  Trade. 

ELKCTRIC  RAILWAYS  IM  LONDON.— A  decision  of  considerable  iidportauce 
to  uuderf;rouud  electric  railwavs  was  gtveu  last  week  by  Mr,  Justice  Kekewicb. 
The  fact  thai  these  schemes  were  by  their  Acts  of  Parliament  exempted  from 
the  necessity  of  granting  compensatiou  lo  landlords  for  the  use  of  the  subsoil, 
bas  been  made  much  of  iu  all  tht-  prospectuses  of  these  undertakings.  On  Fri- 
day last,  however.  Mr.  Juiitice  Kekewich  granted  on  injunction  ageinsl  the 
promoters  of  the  Waterloo-City  Hue— now  in  course  of  construction— restraining 
them  from  dislutbing  the  subsoil  belonging  to  one  Farmer,  without  making 
compeusntiou.  The  reasons  given  for  this  extraordinary  decision  are,  to  a 
layman,  incomprehensible.  No  doubt  the  amount  of  compensation  allowed 
for  the  minute  disturbance  of  proprietorial  rights,  caused  by  a  tunnel  80  feet 
below  ttie  surface,  will  be  proportionally  minute,  but  the  amount  will  now  in 
each  case  be  an  unknown  amount,  and  wiN  therefore  tend  to  have  n  decidedly 
detrimental  intluence  on  the  prospects  of  electric  underground  railways  in  this 
country.  Just  previous  to  this  decision,  the  public  was  asked  to  subscribe 
toward  an  electric  underground  railway  running  from  the  Fiusbury  Park  sta- 
tion of  the  Great  Norlhern  Railway  Company  into  the  heart  of  the  city.  This 
line  is  intended  to  relieve  the  congestion  of  the  suburban  traffic  of  this  company. 
The  tunnels  will  be  of  sufficient  diameter  to  take  the  ordinary  rolling  stock  of 
Ibe  Great  Northern  Railway  Company  and  a  handsome  minimum  annual  in- 
come Is  guaranteed  by  the  Great  Northern  'Company.  This  line  is  expected  to 
be  in  operation  within  a  couple  of  years. 


(Bencral  Heips. 


New  Incorporations. 


THE  TIFFIN  EDISON  ELECTRIC  ILLUMINATING  COMPANY.  Tiffiu,  O. 
has  increased  ils  capital  slock  from  t28,C00  to  $50,000 

THE  VICKSBHRG  ELECTRIC  LIGHT  COMPANY,  Vicksburg.  Miss.,  capital 
stock  $125,000.  has  been  incorporated  by  Joseph  Hirsch.  Chas.  P.  Armstrong 
and  otliers. 

THE  MARSEILLES  TELEPHONE  COMPANY.  Marseilles.  111.,  capital  stock 
$2,000.  has  been  incorporated  Ky  H.  R.  Adams,  E.  T.  Neff.  I.  N.  Jennings  and 
R.  F.  Knott. 

THE  UNION  TELEPHONE  CO.NtPANY.  Union.  S  C  .  capital  stock  $1,000.  has 
been  incorporated  by  T.  C.  Duncan.  George  H.  Oetzel.  W.  E.  Thomason  and 
others  to  construct  an  exchange. 

PHtENIX  THLKPHOSF-  AND  MANUFACTURING  COMPANY.  Chicago,  in- 
corporated by  Lee  R.  Brown.  E.  E.  Yaxler  and  others,  to  manufacture  electrical 
apparatus.    Capital  stock  $100,000. 

THE  WEST  CHARLES  STREET  RAILWAY  COMPANY  has  been  incorporated 
by  G.  S.  Laidlev,  G  S  Couch  and  J  W.  Raike.  of  CharIe.=ton.  W.Va  .  to  build  a 
road  in  the  suburbs  about  five  miles  long. 

THE  LOS  ANGELES  TRACTION  CO.MPANY.  Jacksonville.  III.,  capital  stock 
$100.0^0.  has  been  iucorporatcd  by  Thomas  J.  Hork,  Francis  Hook  and  Marcus 
Hook  to  operate  street  railways  in  California. 

THE  CITIZE."JS'  TELEPHONE  COM.>ANY.  Washington  C.  H.,  O.,  capital 
stock  $1,000.  has  been  organized  by  W.  H.  Dial,  John  N.  Vau  Ueman  and  others 
for  the  purpose  of  operating  a  telephone  business  in  Ohio. 

PITTSBURGH.  PA.— A.W.  Mellon,  of  this  city,  and  associates  who  had  secured 
right  of  way  for  the  erection  of  an  electric  street  railroad  from  here  to  Greens- 
burg,  have  notified  their  attorney  that  they  have  abandoned  the  project. 

THE  HOME  TELEPHONE  COMPANY  Chillicothe.  O..  incorporated  by  A. 
H.  Rentinger.  David  Auch  and  others  for  the  purpose  of  operating  a  telephone 
business  in  the  county  of  Ross  and  the  city  of  Chillicothe    Capital  stock  $25,000. 

THE  CUERO  (TEXASl  TELEPHONE  CO.MPANY  has  been  organized  by  C. 
L.  Stadtler.  president:  Sam  C.  Lackey,  secretary,  and  W.R.  Rathbone.  treasurer 
and  manager.  A  system  will  be  cons' ructed  immediately.  Capital  stock  $4,000. 
THE  SUBURBAN  GAS  &  ELECTRIC  COMPANY,  Revere,  Mass.,  capital 
stock  $75,000.  has  teen  formed  to  generate  and  furnish  electricity  for  light,  heat 
and  power.  Arthur  Perry.  Wm.  H.  Whitney  and  Allston  Burr  are  the  interested 
parlies. 

THE  SILOAM  SPRINGS  (ARK.)  IMPROVEMENT  COMPANY  has  been  in- 
corporated by  E.  T.  Wisner.  president;  R.  S.  Morris.  Z.  T.  Conley  R.  G  Alirey 
F.  M.  Axlell  and  E  B.  Watson,  directors,  to  establish  an  electric  light  plant. 
Capital  stock.  $100,000. 

THE  CITIZENS'  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Hughesville. 
Pa.,  capital  stock  $6.C00.  has  been  formed  to  supply  light.  h*at  and  power  by 
means  of  electricity.  The  incorporators  are  Wm.  Frontz.  Peter  Reede,  Hughes- 
ville. and  Jas.  K.  Boak. 

THE  OXLEY  GIDDINGS  &  ENDS  CO..  New  York  City,  capital  slock  $200  000, 
has  been  formed  to  deal  in  gas  and  electric  light  fixtures  etc.  The  promoters 
are  W.  F.  Moody.  Bayonne.  N.J.;  Frederick  Wilcock,  Brooklyn.  N.  Y  .  and  W. 
N.  Robertson,  Jersey  Cily.  N.  J. 

THE  HARRISBURG  AND  CUMBERLAND  ELECTRIC  RAILWAY  COM- 
PANY. Hatrisbuig.  Pa.,  capital  stock  $36,000.  has  been  foimed  to  construct  and 
operate  an  electiic  railway.  Wm  L  Gorgas.  Frank  R  Leib  and  S.  W.  Fleming, 
Hanisburg,  Pa.,  are  all  interested. 

THE  HICKORY  LAUNCH  AND  ELECTRICAL  MANUFACTURING  COM- 
PANY, .^sbury  Park.  N.  J.,  capital  slock  $100,000.  bas  been  formed  lo  supply 
power  for  electric  light,  heat  and  other  electrical  appliances,  etc.  Arthur  S. 
Hickley.  Myron  S.  Gould.  Cook  Rowland,  Asbury  Park,  and  Claude  V.  Guerin, 
Ocean  Grove,  N.  J.,  are  interested. 


THE  CITIZENS'  TELEPHONE  COMPANY,  Pensacola.  Fla..  has  been  incor- 
porated by  T.  E.  Welles,  president:  H.  T.  Wright,  vice-president:  L.  H.Jacobs 
secretary,  and  W.  A.  D'Alembette.  •rcasurei.  lor  the  purpose  of  cun^lructing  a 
telephone  system.     Capital  !>lock  $8,000. 

O.  I.  NEWTON'S  SONS  CO.MPANY.  Sparta  N.  Y..  capital  slocK  $50,000.  has 
been  incorporated  to  own  and  opeiate  an  electric  light  plant.  luanufaclure 
paper,  flour,  buy  and  sell  lumber,  etc..  etc.  The  promoters  are  Harry  N.  New- 
Ion.  Geo.  M.  Newton  and  P.  N.  Newton,  all  of  Sparta. 

THE  NANTASKET  ELECTRIC  STREET  RAILWAY  COMPANY.  Hull.  Mass  . 
capital  stock  $12  500.  has  been  incorporated  to  operate  and  construct  an  electric 
street  railway  from  Hull.  John  L.  Milchell,  Geo.  E.  David,  Wm.  P.  Taylor. 
Hull,  and  John  C.  Flood,  Boston.  Mass.,  are  interested. 

THE  PE.VNSYLVANIA  HEAT.  LIGHT  AND  POWER  COMPA.N'Y,  Philadel- 
phia. Pa.,  capital  stuck  $10,000.  has  been  formed  to  manufacture  and  supply 
light,  heat  and  power  by  means  of  electricity.  Robert  Reaves.  C.  W.  .McKinney 
and  John  Taylor,  all  cf  Scrantoii,  Pa.,  are  the  promoters. 

THE  HILLSBOROUGH  ELECTRIC  LIGHT  AND  POWER  CO.MPANY. 
Hillsborough  Bridge.  N  _H..  capital  stock  $25.0J0.  bas  been  formed  to  generate 
and  supply  electricity  for  light,  heat  and  power.  Jas.  F.  Grimes.  Harvey  Jones. 
Geo.  W.  Lincoln,  and  Wilson  D.  Forsaith,  Ilillsboiough  Bridge,  are  the  pro- 
moters. 

THE  NEW  YORK.  WESTCHESTER  &  CONNECTICUT  TRACTION  COM- 
PANY, New  Rochelle.  N.  Y.,  has  been  incorporated  to  build  and  operate  a  street 
surface  line  sixteen  miles  long  in  Westchester  County.  M.  J.  Keogh,  New 
Rochelle;  F.  A.  Wilcox,  D.  P.  Cohalam  and  J.  A.  Bensel.  all  of  New  York,  are 
the  promoters. 

THE  WEST  CHESTER  &  DOiVNINGTOW.N  STREET  RAILWAY  COM- 
PANY, West  Chester.  Ha,  capital  stock  $100,000.  has  been  incorporated  to 
operate  an  electric  street  railway.  The  promoters  are  James  McGraw.  West 
Chester:  R.  J.  Malone.  837  Windson  street,  and  J.  W.  Clark.  2307  Christian 
street,  Philadelphia,  Pa. 

THE  FORT  WAYNE-HARRISON  TELEPHONE  COMPANY.  Fort  Wayne. 
Ind  .  has  been  organized  by  George  P.  Haywood  of  Lafayette,  president;  Ed- 
ward G.Leysinski.ol  Chicago,  vice-president;  Edward  H  Audress.  of  Lafayette, 
secretary;  Wm.  P.  Breen.  of  Fort  Wayne,  treasurer.  This  company  will  estab- 
lish a  cheap  telephone  service  in  Fort  Wayne,  to  be  in  u  e  June  15. 

THE  HOWARD  H.  BOWEN  COMPANY.  San  Francisco.  Cal..  capital  stock 
$50,000.  hjs  been  formed  to  manufacture  and  deal  in  gas,  electric  and  combina- 
tion fi.xtures.  and  to  do  electroplating  and  art  metal  work  and  a  general 
plumbing  and  supply  business.  Howard  H.  Bowen.  Sam  Soloman.  Carl  Rector, 
J.  L.  Franklin,  and  Chas.  A.  Partridge.  San  Francisco.  Cal.,  are  the  promoters. 

THE  FELTS  ELECTRIC  LIGHT  &  POWER  COMPANY.  Colusa.  Cal.. 
capital  s  ock  $100,000.  has  been  incorporated  to  purchase,  lease  or  sell  electrical 
rights,  patents,  licenses,  etc..  and  other  properti' pertaining  to  electric  lighting, 
telegraphy,  telephony,  and  electroplating.  The  incorporators  are  W.  W.  Felts. 
F.  Peart,  George  F.  Scott,  J.  K.  Bartholomew,  C.C.  Felts.  George  B.  Mardeu,  W. 
F.  Ford,  and  W.  W.  Brown,  of  Colusa,  and  E    E.  ScotI,  of  Marden.  Cal. 

THE  RAHWAY  ELECTRIC  LIGHT  AND  POWER  COMPANY,  Rahway,  N. 
J.,  capital  stock  $200,000.  has  been  incorporated  to  construct,  maintain  and 
operate  works  for  the  supply  and  distribution  of  electricity  for  light,  heat  and 
power.  Cassimer  Q.  Boynton,  Woodbridge.  N.  J. :  Henry  Maurer,  Frank  A. 
Pattison  Robert  W.  DeForest.  New  York  City  :  Jackson  Jacques.  Rahway.  N.  J. : 
J.  H-  W.  Douly.  Asbury  Park,  N  ]..  aud  Herman  W.  T.  Thiele,  Brooklyn.  NY. 
are  the  interested  parties. 

THE  PACIFIC  STORAGE  BATTERY  COMPANY,  San  Francisco,  Cal., 
capital  slock  $20,000,  has  been  formed  to  manufacture,  buy.  sell,  rent  and  deal 
iu  electric  storage  batteries,  dynamos  and  electrical  supplies,  machinery  and 
apparatus,  and  to  act  as  agents  and  factor  for  other  corporations,  firms  aud 
persons  transacting  similar  business.  Thomas  Addison,  Berkley;  Robert  B. 
Elder.  San  Francisco:  Fred.  F.  Barbour.  F.  M  Ray,  Oakland,  and  Samuel  E. 
Kearney,  Sau  Francisco.  Cal.,  are  the  interested  parties. 


Telegraph  and  Telephone. 

WINCHESTER,  IND.— Winchester  will  have  a  telephone  system  in  the  spring. 

STAUNTON,  VA.— The  Slaunion  Mutual  Telephone  Company  is  being 
organized. 

CRANPORD.  N.  J.— Steps  have  been  taken  lo  organize  a  telephone  and  fire 
alarm  system. 

ORLANDO.  FLA.— A.  P.  Williams  and  otheis  have  obtained  a  franchise  for 
an  electric  light  plant. 

TAYLOR.  TE.K. -The  Southwestern  Telegraph  &  Telephone  C-impany  has 
been  granted  a  franchise. 

ATLANTA.  GA.— A.  J.  West:  J.  R.  Collins  aud  otheis  have  applied  for  a  fran- 
chise lo  establish  a  telephone  system. 

LOUISVILLE.  KY  —A  new  telephone  system  is  about  to  be  established  here. 
M.  S.  Porbus.  ot  Cincinnati.  Ohio,  is  interested. 

ATCHISO.V.  KAN.— The  Western  Telephone  Company  has  been  granted  a 
franchise  to  put  in  an  exchange,  which  will  be  done  at  ouce. 

EATO;j.    O  —A    telephoue   company    has    been  formed    here  with  a    stock  of 
$5,000.     The  local  managers  are  L.  D.  Lesh  and  Prank  Thompson. 
;;ro.\NOKB    VA,— James  S.  Simmons  &  Co.  may  be  addressed  for  information 
concerning    the   Co-operative   Telephone   Company,   now  being    organized    by 
Hoover  &  Plnmley. 

NORWALK.  OHIO.— The  Central  Union  Telephone  Company  is  reported  as 
soliciting  subscribers  at  a  nominal  rate  of  $1  per  year.  This  is  in  competi- 
tion with  the  Harrison  Company  who  fixed  its  business  rates  at  $30  and  resi- 
dence rates  at  $18  per  year  originally.  The  Central  Union  Company  cut  these 
rates  to  $IS  and  $12.  respectively,  and  now  make  the  $1  rate. 
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Electric  Light  and  Power. 


WOODBINH.  N    J.— The  electric  light  plant  has  been  destroyed  by  fire. 
WAVERLY.  O  —The  citizens  have  voted  in  favor  of  having  electric  lights. 
WAIXINGPORD.  CONN.— The  borough  voted  in  tavor  of  electric  lighliDg. 
I'ROSTBURG,  MD.— J.  J.  Jones    has    purchased    the    Frostburg  electric  light 

,.laut. 

PARK  RAPIDS.  MINN— J.  H.  ONeil  may  add  n  small  dyiinmo  to  light  the 
Noithein  Hotel. 

FLORHNCH.  S.  C  — The  Florence  electric  light  plant.  leceutly  damaged  by 
lire,  will  be  rebuilt. 

MENASHA.  WIS.  is  advertising  for  electric  lighlinii  proposals.  Address  W.  W. 
Reed,  city  engineer. 

FAYBTTKVILLE.  N.  C.-Addreiis  the  Mayor  regarding  the  establishment  of 
an  electric  light  plant. 

COLUMBIA.  ALA— Address  Geo.  L.  Campbell  concerning  the  eslablish-nent 
uf  an  electric  light  plant. 

PITTSBURGH.  TEX  —Address  the  mayor  concerning  machineiy  wanted  foi 
new  electriic  light  works. 

FULTON.  KY.— Bids  for  the  erection  of  an  electric  light  plant  are  being  adver- 
tised lor  by  the  City  Council. 

WINCHESTER.  IND  —The  electric  light  plant  has  been  destroyed  by  fire. 
Loss  $10,000;  in.'urance  S3.S0O. 

BLBERTON.  G.'l. —Address  P.  M.  Hawes  concerning  machinery  for  new  eltc- 
tr  c  light  plant  about  to  be  erected. 

ABERDEEN.  MISS.— The  Southern  Equipment  Company  has  leased  and  will 
operate  the  city  electric  light  plant. 

CLAY  CITY.  IND.— Clay  City  is  considering  the  lighting  question  and  expects 
to  soon  be  the  possessor  of  an  electric  plant. 

FLORENCE.  S.  C— The  electric  power  house  was  destroyed  by  fire  at  an  esti- 
mated loss  of  f25,000.  and  an  insurance  of  $0  000. 

WBATHERFORD.  TEX.— The  Wealherford  Electric  Light,  Power  and  Water 
Company  has  appointed  D.  R.  Fant  as  receiver. 

FREMONT.  NEB.- Fremont  will  appropriate  $18,000  this  year  for  constructing 
a  plant  that  will  give  the  city  the  light  it  needs, 

LANSING.  MICH— A  bill  has  been  introduced  for  the  appropriation  of  $7,000 
for  an  electric  light  plant  for  the  insane  asylum. 

CHATTANOOGA.  TENN.— The  Queen  &  Cresent  Railway  will  build  a  $6,000 
electric  iight  plant,  and  has  purchased  the  machinery. 

WINNIPEG.  MAN.,  asks  for  proposals  for  the  city  electric  lighfing.  Address 
B.  E.  ChafTey,  chairman  of  fire,  water    and  light  committeee. 

LANSINGBURGH.  N.  Y. -Philip  S.  Dorlon  has  petitioned  the  Board  of  Trus- 
tees for  permission  to  furnish  electric  lights  for  commercial  use. 

SOUTHINGTON.  CONN.— The  Peck.  Stow  and  Wilcox  Company  is  consider- 
ing the  advisability  of    welding  carpenters'  squares  by  electricity. 

SWEET  SPRINGS.  MO.-F.  H.  Trisdale.  city  clerk,  may  be  addressed  con- 
cerning the  establishmeut  of  an  electric  light  plant  and  watei  works. 

WEYACWEGA.  WIS  — W.  H.  Wood  and  Warren  Hincbey  have  been  granted  a 
franchise  for  an  electric  light  and  power  plant,  for  a  term  of  20  years. 

ROSEVILLE.  O— The  Council  has  called  an  election  to  vote  on  the  issue  of 
$20  000  in  bonds  for  the  purpose  of  establishing  a  water  and  light  plant. 

JACKSONVILLE.  ILL.  is  asking  for  bids  foi  the  construction  o  a  plant  to 
furnish  electric  lights  for  the  city.     Address  Henry  Schoenfield.  .Mayor. 

MEDIA.  PA  —The  members  of  Media  Borough  Council  are  talking  seriously  of 
putting  in  an  electric  light  plant  for  lightiug  the  streets  of  the  borough. 

NEWBERNB.  N.  C— R.  P.  Williams  and  others  will  apply  for  incorporation 
as  a  stock  company,  to  generate  and  sell  electricity  for  power,  lighting,  etc. 

WHITEWATER.  WIS.  — Proposals  are  invited  to  light  the  city  lor  five  years 
ne.xt  after  April  1.  1895.     Address  A.  W.  Martin,  city  cleik.  Whitewater.  Wis. 

STANTON.  MICH.— Stanton  has  decided  to  submit  to  the  people  the  question 
of  bonding  the  city  for  $6,000  for  the  purpose  of  putting  in  an  electric  light 
plant. 

CHIPPEWA  PALLS.  WIS.— That  the  city  of  Chippewa  Palls  will  eventually 
purchase  the  plants  of  the  Water.  Light  &  Power  Company  is  practically  de- 
cided. 

CHES.ANING.  MICH.— The  plans  and  specifications  for  the  electric  light  and 
water  works  plants  are  now  being  put  out.  Feb.  27  at  4  p.  m.  is  the  last  day  for 
bidding. 

UNION  SPRINGS.  ALA.— It  is  stated  that  $30,000  worth  of  bonds  will  pi  obably 
be  issued  by  the  city  for  the'purposeof  establishing  an  electric  light  plant  and 
water  works. 

PHILADELPHIA.  PA.— The  Schuylkill  Valley  Illmuinating  Company  of 
Phosnixville  have  purchased  buildings  on  Vanderslice  street,  and  will  remove 
its  plant  lo  this  city. 

MILLEDGEVILLE,  GA— The  important  mattei  of  street  lights  is  now  pend- 
ing in  the  city  and  the  probability  is  that  a  contract  will  be  made  for  five  years 
at  $3,200  per  annum. 

EDWARD3VILLE.  PA.— The  question  of  lighting  the  streets  has  been  agitated 
in  the  Council  rooms,  but  so  far  there  has  been  no  action  taken  to  make  it  a 
success  on  election  day. 

NEWPORT.  TENN.— The  Newport  Mill  Company  will  establish  an  electric 
light  plant,  and  is  now  in  the  market  for  a  40-light  dynaruo.  with  wire  and  all 
equipments  for  lighting. 

ALLEGHENY.  PA.— At  meeting  of  Select  Council  the  matter  of  engines  for 
the  new  electric  light  plant  was  referred  backlo  the  Commiltee  of  Public  Works 
with  directions  to  readvertise  for  bids. 


RICHMOND,  VA.— At  a  meeting  of  the  Board  of  Alderuicu  the  ie«olution 
appropriating  the  sum  of  $150,000  for  the  establiihmeul  of  an  electric  light 
plant  was  referred  lo  the  finance  committee. 

MEXIA,  TE.X. -J.  W.  Shoaf  of  Lockbail.  Tex  .  president  of  the  Mexia  Light- 
ing Company,  desires  to  purchase  a  35-kw  alternator.  60  hp engine  and  complete 
assortment  ol  mateiial  and  supplies  for  an  electric  plant. 

MERIDKN.  MISS.— Sealed  proposals  will  be  received  until  March  21  for  light- 
ing the  streets  of  the  city  for  n  term  ending  June  1.  l'<00.  and  with  25  additional 
lights  after  Jan.  8    1897.     Address  I.  A.  Mooter,  city  clerk. 

BELLEVUE,  PA —An  ordinance  has  granted  the  Bellevue  Electric  Light  Com- 
pany the  right  to  erect  and  maintain  an  electric  light  plant.  The  coiSpany 
agrees  to  commence  work  in  60  days  and  finish  it  in  nine  mouths. 

CHATTANOOGA,  TENN  -The  Chattanooga  Electric  Company,  it  is  reported, 
will  extend  its  line  to  Chickamauga  Park  a  distance  of  about  nine  miles.  The 
expense  will  be  about  $90,000.     Receiver  Divine  may  be  addressed. 

ELBEBTON.  GA.— The  City  Council  having  some  funds  on  hand  invested 
$1,500  of  it  in  a  water  power  on  Beaver  Dam  Creek,  three  miles  from  the  city. 
The  power  will  be  used  to  furnish  water  and  electric  lights  lo  Ihe  city. 

GREENFIELD.  IND.— The  Greenfield  electric  light  plant  has  been  sold  to  a 
company  beaded  by  Hon.  Chaf.  L.  Hcniy.  of  Anderson.  Mr.  Corcoran  will  con- 
tinue as  business  manager.  It  is  the  purpose  of  the  new  owners  lo  enlarge  the 
plant. 

MANCHESTER.  N.  H.— An  electric  power  plant  will  be  erected  at  Garvin's 
Kails,  two  miles  below  Ihe  cily  of  Concord,  Wm.  A.  Russell,  an  extensive  paper 
manufacturer  of  Lawrence.  Mass..  and  the  Manchester  Electric  Light  Company 
are  interested. 

HEMPSTEAD.  L.  1..  N.  V  — The  village  board  will  hold  a  special  meeting  lo 
determine  whether  there  shall  be  submitted  the  question  of  bonding  the  village 
for  the  sum  of  $65,000  lo  establish  a  water  workssystem  and  latei  install  an  elec- 
tric light  plant. 

JEFFERSON.  MO  —Jefferson  City  Light.  Heat  &  Power  Company  has  decided 
to  enlarge  ils  plant  by  adding  one  1  000-ligbt  machine  lo  furnish  current  for 
power  and  light.  After  the  additional  equipment  is  put  in,  the  company  will 
furnish  current  night  and  day. 

CARROLLTON.  ILL —The  Carrollton  City  Council  has  appointed  a  special 
committee  to  consider  the  matter  of  electric  lighting.  A  proposition  has  been 
made  to  the  city  to  put  in  25  arc  lamps  of  2.000-cp  each,  and  run  them  on 
moonlight  schedule  at  $35  each  per  year. 

WACO.  TEX.— Francis  L.  Jewell.  ex-Mayor  of  Lowell.  MassiC.  B.Adams, 
president  of  the  Massachusetts  Slate  Board  of  Trade,  and  A.  C.  Russell,  direct- 
ors of  the  Southwestern  Telephone  &  Telegraph  Company,  intend  to  improve 
the  Waco  plant  and  made  arrangements  to  connect  Waco  with  Austin. 

PORTAGE,  WIS  —At  the  regular  monthly  meeting  of  Ihe  Common  Council, 
the  Council  concurred  in  the  resolution  of  the  Board  of  Aldermen  of  Manitowoc 
asking  for  legislation  to  enable  cities  and  towns  to  own  and  operate  electric 
light  plants,  and  directed  that  Senator  Conger  and  Assemblyman  Mobr  be  so 
notified. 

PHILADELPHIA  PA.— Upon  the  site  of  the  Empire  Theatre,  at  Broad  and 
Locust  streets,  Robt.  Goclet,  9  West  Seventeenth  street.  New  York  Cily,  inlends 
to  erect  a  palatial  hotel,  Angus  S.  Wade  is  architect.  Five  electric  elevators 
will  be  employed  and  everything  new  in  electric  lighting,  call  bell  system  and 
other  improvements. 

COLUMBUS.  O.— The  penitentiary  will  have  an  electric  light  plant,  in  accord- 
ance with  the  appropriation  of  $22,000  made  by  the  legislature  for  that  purpose. 
Managers  Whiting.  Hay  and  Apthorp.  of  the  penitentiaiy  board,  in  connection 
with  Adjutant-General  Howe,  have  been  appointed  a  special  committee  to  make 
prepaiations  for  Ihe  construction  of  the  plant. 

K.4NSAS  CITY,  MO.— An  elect!  ic  light  racetrack  will  be  opened  in  Kansas 
City  in  the  near  future.  Robert  J.  Holmes  has  leased  the  Exposition  Driving 
Park  for  $4,000  and  is  negotiating  for  the  purchase  of  an  electric  light  plant 
with  which  to  illuminate  the  track.  As  soon  as  the  weather  permits  work  will 
be  begun  remodeling  the  park  for  the  new  regime. 

ONTARIO.  CAL.— The  Ontario  Electric  Company  has  been  incorporated  with 
a  capital  stock  of  $100,000  and  will  absorb  the  Ontario  &  San  Heights  Rail- 
way, which  will  be  electrically  equipped.  A  complete  lighting,  beating  and 
power  plant  will  also  be  installed.  The  officers  are:  John  Jenkins,  president; 
Charles  Prankish,  vice-president  and  manager;  F.  B.  Stamm.  secretary;  C.  W. 
Foote.  consulting  engineer. 

BALTIMORE,  MD.— Mayor  Latrobe  has  sent  the  following  ordinance  lo 
the  Cily  Council :  That  $100,000  more  be  taken  from  the  $600,000  loan  to  ccntinue 
the  construction  of  conduits  for  electric  wires,  and  also  authorizing  the  Elec- 
trical Subway  Commission  to  prepare  a  plan  for  a  general  system  of  subways 
for  all  electric  wires  except  the  trolley  wires,  to  be  rented  out,  the  receipts  to 
pay  the  interest  and  principal  of  bonds  to  be  authorized  by  the  next  legislature 
tor  the  subway  construction. 


The  Electric  Railway. 


ALGIERS.  LA.— The  city  Council  is  about  to  sell  the  franchise  for  building 
an  electric  railway. 

GREENSBURG.  PA.— The  Saddler  Electric  Railway  to  Pittsburgh  is  to  be 
constructed  immediately. 

PORTL.AND.  ME.— The  Portland  Railroad  Company  has  been  granted  permis- 
sion to  operate  its  cars  by  electricity. 

WINON.A.  MINN.— S.  B  Livermore.  of  St.  Paul,  has  been  appointed  receiver 
of  the  Winona  General  Electric  Company. 

NARR.^G.ANSETT  PIER.  R.  !.— The  Narragansetl  Pier  Railroad  has  decided 
to  change  its  motive  power  from  steam  to  eleclricitj'. 

JEFFERSON  CITY.  MO.— The  Jeffeison  City  Light,  Heal  &  Power  Company 
will  extend  ils  plant  so  as  to  furnish  light  and  fans  day  and  night. 
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NEWMANSTOWN.  PA.— A  new  electric  railway  is  to  be  constructed  from 
Woinelsdorf  to  SbaefTersiown.  end  125.000  bas  been  subscribed  (or  it. 

EAST  ST.  LODIS.  MO— The  East  St.  Louis  Electric  Railway  Company  has 
decided  to  nlend  Ihe  double  track  electric  railway  to  the  city  limits. 

RICHMOND.  VA.— A  company  is  being  formed  lo  construct  nn  electric  railway 
along  Bioad  street  to  Chimboraia  Park.    Julian  Bryant  is  inleiested. 

KEYSVILLE.  VA— The  proposed  electric  road  lo  Farmville  « ill  be  21  miles 
long.     Aboul  ten   miles  of  the  distance  are  graded  and  ready  for  lies. 

PARK  CITY.  KY.— An  effort  is  being  made  lo  build  an  elecliic  line  through 
Park  City,  lo  connect  several  towns  in  its  vicinity.  Messrs.  Cramp  &  Holliday 
are  interested. 

PINE  BLUFF.  ARK.— John  O'Connell,  president  of  the  Citizens', Street  Rail- 
way Company,  stales  that  arrangemenls  are  being  made  to  change  the  motive 
power  lo  electricity. 

PONTIAC.  MICH.— Franchises  have  been  granted  to  the  Electric  Street  Rail- 
way Company  to  operate  a  street  railway.  Wm.  H.  Heinman,  J.  D.  Norton  and 
others  are  inieresled. 

NOTLEY.  N.  J.— The  trolley  ordinance  was  finally  passed  by  the  Franklin 
township  committee,  under  which  a  franchise  will  be  granted  lo  the  Passaic 
&  Newark  Electric  Railway  Company. 

AUSTIN.  TEX.— The  electric  line  fiom  Austin  to  the  dam  on  the  Colorado 
River  is  to  be  operated  by  a  syndicate  including  Frank  Hamillon  and  Heniy 
Mettgei,  who  will  place  trolley  cars  upon  it. 

NE~TON.  MASS  —The  car  house  of  the  Newton  &  Boston  Street  Railway 
Company  on  Walnul  street.  Newtonville,  has  been  completely  destroyed  by  fire. 
A  large  quantity  of  electrica   apparatus  and  supplies  were  ruined. 

BURLINGTON.  lA.— The  Burlington  Electric  Street  Railway  bas  passed  into 
Iheco.-trol  of  the  Burlington  Electric  Light  &  Steam  Supply  Company,  and 
the  line  will  be  extended  to  West  Buriiugton  and  other  impiovenients  made. 

SELMER.  TENN.— Secretary  Jopling.  of  the  Selmer  &  Tennessee  River 
Electric  road,  states  that  its  exact  length  is  to  be  18  miles,  and  will  begin 
operations  in  April.     The  line  will  extend  from  Selmel  to  Ihe  Tennessee  River. 

SHARON.  PA.— The  Sbenango  Valley  Electiic  Railway  Company  is  in  the 
hands  of  the  sheriff  on  execution  of  a  $500  suit  of  J.  P.  Stone,  of  Beaver  Falls,  as 
stockholder  of  the  company.  Theline  is  advertised  for  saleon  the  first  Monday 
in  March. 

BUFFALO.  N.  Y.— The  old  project  of  att  electric  railway  line  from  Buffalo  to 
Niagara  Falls  is  being  revived  A  franchise  is  being  sought  for  a  double  irack 
railway  through  North  Tonawanda.  the  remainder  of  the  route  bavng  been  pro- 
vided for. 

SOUTH  ORANGE.  N.  J.— The  South  Orange  township  committee  has  in- 
structed Township  Counsel  Price  to  draw  an  crdinance  for  an  electric  railway  fran- 
chise on  Valley  Road,  the  provisions  to  be  the  same  as  that  framed  for  Spring- 
field avenue. 

NORFOLK,  VA.— The  Norfolk  &  Ocean  View  Railroad  is  reported  sold  for 
$38.00010  Pottsville,  Pa.,  parties,  who  will  make  an  electric  line  of  it  and  also  ex- 
tend it  from  Ocean  View  to  Willoughby  Spit,  where  it  will  connect  with  a  ferry 
to  Old  Point. 

PARSONS.  KAN.— A  special  meeting  of  the  stockholders  of  the  M..  K.  &  T. 
Railway  will  be  held  in  Parsons.  Kan.,  to  ratify  the  issue  of  $1,000,000  gold  fives 
authorized  bv  the  direclois.  for  the  purpose  of  building  two  new  connections 
.fifty  miles  in  length  in  all. 

BUFFALO.  N  Y.— The  Stale  Railway  Commission  will  meet  at  the  Iroquois 
Hotel  in  Buffalo.to  give  a  bearing  on  the  application  of  the  International  & 
Orchard  Harbor  Railroad  Company  and  the  Batavia  &  Northern  Railway  Com- 
pany for  permission  to  construct  their  loads. 

IRVINGTON.  N.  J.— At  a  meeting  of  the  trustees  of  Irvington  thetranchise  to 
operate  an  electric  railroad  on  Springfield  avenue,  from  the  terminus  of  the 
tracks  of  the  Consolidated  Traction  Company  to  the  village  line,  applied  for  by 
the  New  York  &  Philadelphia  Traction  Company,  was  passed. 

NORTH  TON.\W.\NDA.  N.  V.— Two  franchises  weie  asked  for  al  a  recent 
North  Tonawanda  County  meeting,  one  by  Geo.  P.  Smith  for  an  electric  line 
to  the  village  limits  and  another  by  Hon.  W.  Caryl  Ely.  of  Niagara  Falls,  to 
lay  tracks  and  operate  a  trolley  line  upon  the  River  Road,  Ward  Road,  to  Payue 
avenue. 

DULUTH  MINN.— The  Dululh  Street  Railway  Company  is  making  extensive 
preparations  for  doing  a  good  deal  of  improving  the  coming  season.  The  mos^ 
marked  improvement  will  be  the  extension  of  the  line  from  West  Dulutb  to  New 
Duluth.  a  distance  of  about  two  and  a  half  miles,  as  soon  as  it  is  possible  lo 
work  in  Ihe  spring- 

JERSEY  CITY.  N.  J.— The  New  Jersey  Electric  Company  has  received  the 
formal  transfer  of  the  six  electric  trolley  lines  composing  wbat  is  known  as 
the  Morisse  system,  extending  from  Sagiaac  lo  Jersey  City.  The  lines  are  com- 
pleted only  tiom  Saginac  to  Rutherford.  It  is  said  they  will  be  in  operation  to 
Jersey  City  by  April  3. 

NORFOLK.  VA.— The  South  Norfolk  Railroad  Company  bas  been  organized. 
The  president  is  J.  P.  A.  Mottu.  and  secretary  and  treasurer.  Parke  L.  Poindex- 
ter.  This  railway  will  connect  with  the  Norfolk  City  Railway  at  or  near  Cam- 
postella  bridge,  for  which  negotiations  are  now  in  progress,  with  every  indica- 
tion of  ultimate 


BOSTON.  MASS.  (State  House).— J.  H.  Bickford  has  petitioned  for  the  incor- 
poiation  of  the  Metropolitan  Elevated  Railway  Company,  with  a  capital  of  not 
less  than  $15,000  000,  nor  more  than  $25,000,000,  the  corpoiation  to  be  authorized 
to  construct,  maintain  and  operate  by  electricity  or  other  power  elevated  rail- 
ways in  the  city  of  Boston  and  other  cities  and  lowns. 

BILOXL  MISS.— E.  G.  Burklin  has  been  granted  a  franchise  for  an  electric 
street  railroad  for  a  period  of  50  years,  covering  nearly  all  Ihe  principal  streets 
of  the  cily.  including  both  the  front  and  back  bay  and  from  Point  Cadet  to  Ihe 
lighthouse.  .^  company  is  to  be  formed  and  work  on  the  proposed  line  will  be 
at  once  commenced.  The  franchise  requires  that  the  road  he  in  operation  one 
year  from  date  of  granting  same. 


Miscellaneous  Notes. 


FLORENCE,  COL.— The  Florence  Belt  Line  Railway  has  been  granted  a  fran- 
chise. In  addition  to  constructing  a  street  railway  for  Florence,  the  company 
expects  to  connect  with  the  adjacent  coal  mining  towns  of  Williamsburg.  Rock- 
vale  and  Coal  Creek.  The  company  is  composed  of  E.  N.  Weil  and  C.  L  Huff. 
of  this  city,  and  S.  Seiss.  of  Denver. 

SAN  FRANCISCO,  CAL.— D.  R.  P.  Thomas,  a  San  Francisco  capitalist,  pro- 
poses to  build  what  he  calls  an  aerial  road  from  San  Francisco  lo  Los  Angeles, 
up  to  the  celebrated  San  Joaquin  Valley.  The  cars  will  be  suspended  on  cables 
and  operated  by  electricity,  and  run  100  miles  an  hour.  No  grading  will  be 
necessary  for  the  construction  of  this  road. 


THE  NEW  ORLEANS  ELECTRICAL  SOCIETY  is  in  a  flourishing  condition, 
having  a  membership  of  94.  One  of  its  features  is  a  night  class  in  electrical 
engineeiing,  under  Mr.  Ed.  Hynes  as  instructor,  in  which  there  are  22  pupils. 

W.M.  J.  RICHARDSON,  secretary  American  Street  Railway  Association,  and 
president  of  the  Atlantic  Aid  Association,  delivered  an  address  on  Feb.  6  before 
a  meeting  of  the  latter  organization  at  Grand  Union  Hall  Brooklyn,  in  which 
he  criticised  Ihe  action  of  the  Slate  legislature  toward  street  railway  compa- 
nies, and  deplored  the  apathy  manifested  by  Ihe  better  class  of  citizens  at 
election  limes.  He  urged  upon  the  members  of  the  association  the  necessity 
and  righteousness  of  moderation  and  peaceable  conduct  in  ihe  matter  of  disa- 
greements between  employers  and  employes,  and  submitted  resolutions,  which 
were  adopted,  deploring  the  existing  state  of  affairs  due  to  the  strike  on  the 
Atlantic  Avenue  Company's  lines,  and  reminding  the  members  of  the  "Aid  As- 
sociation of  its  motto:    "AfleciioD  and  Assistance  in  Adversity." 

Crabe  anb  3nbustrtal  Hotcs, 


THE  ANSONIA  ELECTRIC  COMPANY'S  planl  sold  for  $41  444.  There 
are  claims  of  $277,000  against  the  company. 

METROPOLITAN  ELECTRIC  COMPANY.  Chicago,  is  seuding  out  circulars 
advising  the  trade  that  they  carry  in  stock  the  celebrated  Hoffman  rod  polish. 

HARRY  S.  SMITH,  o!  Philadelphia,  has  succeeded  to  the  entiie  business  of 
Harry  S.  Smith  &  Co..  Lli.,  and  will  in  future  conduct  it  under  his  own  name 
at  607  Chestnut  street. 

THE  BERLIN  IRON  BRIDGE  COMPANY.  New  Biitain.  Conn.,  has  lately 
completed  an  addition  to  the  engine  room  of  the  Narragansett  Electric  Lighting 
Company,  at  Providence    R.  I. 

M.  K.  BLASIER  &  Co  .  manufacturers  of  gas  and  electric  fixtures,  etc., 
have  dissolved  partuerf-hio.  Businees  will  be  continued  by  M.  E.  Blasier 
under  the  present  firm  name. 

THEEPPINGER  &  RUSSELL  CO.. Long  Island  City.bas  publisVed  a  pamphlet 
dcFcriplive  of  its  creosoted  wood  product,  which  includes  railway  cross-tics  and 
underground  electrical  conduit, 

THE  OTTAWA  CAR  COMPANY.  Ottawa  Can.  Abearn  &  Soper.  agentp.  is 
sending  out  copies  of  a  neat  pamphlet  illustrating  various  styles  of  its  street 
cars  now  in  use  in  the  Dominion. 

THE  DRESSEL  RAILWAY  LAMP  WORKS.  New  York  City,  report  an  order 
from  the  Metropolitan  We?t  Side  Elevated  Railroad.  Chicago,  for  equipping 
their  line  with  electric  head  &nd  side  lights  or  classification  signals,  tail  lamps 
and  switch    lamps. 

MR.  G.  S.  A.  GARDINER,  the  genial  and  popular  vice-president  of  the 
Graham  Equipment  Company.  Boston,  bas  retired  from  bis  ticket  business  in 
Providence  and  will  devoie  his  entire  attention  in  the  future  to  the  sale  of  the 
Graham  street  car  truck. 

THE  GOULDS  MANUFACTURING  COMPANY.  Seneca  Falls.  N.  Y..  has 
just  brought  rut  a  very  handsome  illustrated  price  list  of  its  widely  known 
pumps  for  all  kinds  ot  service.  The  catalogue  is  gotten  up  in  a  style  seldom 
equalled  by  books  of  its  class. 

ELLIOTT  BROTHERS.  London,  have  issued  an  elaborate  catalogue  of  testirg 
instruments,  including  chronographs  goniometers,  magnetometers.  Thomson 
balances  and  electrometers.  The  typographical  work  is  very  fine,  and  the  book 
is  provided  with  substantial  board  covers. 

THE  MT.  WASHINGTON  GLASS  COMPANY,  of  New  Bedford.  Mass..  has 
consolidated  with  Ihe  Pairpoint  Manufacturing  Company,  the  well-known 
manufacturer  of  McCreary's  silvered  reflectors.  The  Mt.  Washington  Company 
reports  a  lively  demand  for  its  incandescent  lamp  bulbs. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  bas  gladdened  the  hearts 
of  its  employees  by  the  announcement  that  10  per  cent,  ot  the  net  profits  from 
the  business  of  the  current  year  will  be  divided  among  all  those  who  remain 
with  the  company  throughout  the  year,  the  distribution  being  made  in  propor- 
tion to  the  respective  salaries  paid. 

THE  CUTTER  ELECTRICAL  &  MANUFACTURING  COMPANY,  of  Philadel- 
phia, has  again  been  forced  by  the  demands  of  an  increasing  business  to  setk 
larger  quarters,  and  has  removed  from  27  South  Eleventh  stieet  lo  1112  Sansom 
s'reet.  It  i^  now  in  better  shape  to  carry  into  effect  its  persistent  effort  to  always 
give  to  its  patrons  the  highest  grade  of  electrical  work  possible. 

THE  WASHINGTON  CARBON    COMPANY.  Washington.  Pa  .  is    calling    the 

attention  of  users  of  arc  lamps  on  incandescent  circuits  to  the  fact  that  they  can 

now  purchase  in  this  country  the  highest  grade  of  cored  carbons,  foi  both  direct 

and  alternating  currents.  The  Washington  company  bas  erected  a  special  plant 

,  for  this  branch  of  its  business,  and  is  now  running  it  day  and  night. 

CHAS.  A.  SCHIEREN  &  CO..  45  Ferry  street.  New  York,  have  just  received 
an  order  for  125  feet  of  68-inch  three-ply  belt  for  the  Trenton  Passenger  Railway 
Company.  Trenton.  N.  J-:  also  for  7$  feet  of  42-inch  three-ply  belt  for  the  Brook- 
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line  Gas  Light  Company,  Brooklliir.  Mnse.    Tbe  demand  for  tlicir   goods  i-eenis 
to  be  incresEhig.  and  quality  is  being  kept  up  to  highest  possible  standard 

THE  Mclean  armature  company,  incorporated.  Chicago,  has  been 
organised  to  succeed  to  the  business  of  the  McLean  Armature  Works,  hereto- 
fore conducted  as  o  co-partnership  by  .las.  McLean  and  others.  The  oflicers 
are  lames  McLean,  president:  Martin  R.  Nelson,  vice-pre-sidenl.  and  John  S. 
Parmele.  secretary  and  treasurer.  The  new  concern  assumes  the  obligations 
and  receives  the  a.^sets  of  the  old  one. 

THE  AUTOMATIC  hWITCIl  COMPANY.  Balliiuoie,  Md  ,  has  received  the 
following  letter  from  Mr  H  n.  Deckniau,  of  Ncwburgb.  N.  Y. :  •'The  auto- 
malic  non-reversible  motor  .stsiter.  purchased  of  you  last  May,  has  been  in  con- 
stant use  in  one  of  our  largest  storehouses,  operating  a  large  elevator,  and  we 
are  pldsed  to  say  that  it  has  given  perfect  satisfaction.  It  Is  simple,  strong 
and  durable,  and  thoroughly  reliable." 

PARTRICK  &  CARTER  COMPANY,  125  South  Second  stieet.  Philadelphia, 
have  prepared  a  very  handsome  sample  board  of  some  of  their  house  goods 
specialties,  designed  especially  for  small  dealers  and  those  who  do  not  as  yet 
carry  a  stock  of  such  supplies.  Hverylhiug  is  connected  and  in  complete  work- 
ing order  for  practical  exhibition.  The  board  is  nmdc  of  hard  wood  with 
dealer's  name   and  address  in  gilt  letters. 

ADAM  COOK'S  SONS,  313  West  Street.  New  York,  is  one  of  the  few  Amer- 
ican firms  that  can  boast  of  a  world-wide  reputation  for  its  products.  Albany 
grease  being  for  sale  by  ship  chandlers  in  perhaps  every  seaport  on  the  globe. 
What  has  proved  so  good  for  marine  use  should  show  the  same  [superiority 
for  electrical  purposes,  and  that  it  does  is  shown  by  its  rapidly  increasing  use 
in  generating    stations. 

THE  INTERIOR  WIRING  &  FIXTURE  COMPANY,  60  West  Twenty-sixth 
street.  New  York,  is  placing  on  the  market  a  parabola  aluminium  reflector 
shade,  which  will  undoubtedly  prove  a  popular  addition  to  the  reflector  line. 
The  .ehade  is  held  firmly  between  the  neck  and  lop  of  any  incandescent  lamp, 
no  shade  holder  being  required,  and  is  self-adjusting.  It  is  mode  of  pure 
aluminium,  is  highly  polished  inside  and  enamelled  outside. 

THE  PBUSH  ELECTRIC  COMPANY  has  just  issued  a  couple  of  pamphlets 
entitled  respectively  "Arc  Lighting  Extraordinary"  and  "Seventeen  Years'  Ust 
of  Brush  Arc  Apparatus."  The  former  is  descriptive  of  the  latest  type  cf  Brush 
direct  connected  arc  dynamos,  and  the  latter,  as  the  title  implies,  comprises 
a  list  of  users  of  Brush  apparatus  and  a  large  number  of  testimonials,  together 
with  illustrations  of  the  different  types  of  arc  dynamos,  lamps,  etc..  etc. 

THE  JEWELL  BELTING  COMPANY,  of  Hartford.  Conn.,  reports  the  follow- 
ing sales  of  extra  wide  belts  for  the  month  ending  Jan.  14:118  ft.oflSin. 
four  ply,  105  -f-12  ft.  of  62  in.  three  ply,  lOS  4-12  ft.  of  62  in.  three  ply.  88  4-12  ft. 
of  62  in.  three  ply,  88  4  12  ft.  of  62  in.  three  ply.  88  4-12  ft.  of  62  in.  three  ply,  86 
ft.  of  26  in.  double,  117  ft.  of  42  in.  double.  67  ft.  of  30  in.  double,  110  ft.  of  34 
in.  three  ply.  115  fl.  of  24  in.  double,  58  ft.  of  24  in.  double,  92  ft.  of  40  in.  double, 
99  ft.  of  26  in.  double,  90  ft.  of  36  in.  double.  113  ft.  of  40  in.  double,  136  ft.  of  36 
in.  double,  and  130  ft.  of  24  in.  double. 

THE  WALLACE  ELECTRIC  COMPANY.  307  Dearborn  street.  Chicago,  is 
meeting  with    much    success  in  introducing  the  Wood  flexible   pole  bracket,  cf 


which  this  company  is  the  sole  owner  and  manufacturer.  It  is  approved  not 
only  by  interurban  and  high  speed  roads  but  by  those  who  have  adopted  same 
where  bracket  suspension  la  in  use.  By  its  use  m  flexible  support  for  the  insu- 
lator Is  secured  same  as  in  cross  suspension,  and  the  hammering  effect  of  the 
trolley  wheel  is  entirely  eliminated.  The  device  is  practical,  very  simple  and 
admits  of  an  easy  and  quick  adjustment.  This  bracket  is  in  use  on  the  New 
York  and  Brooklyn  Bridge,  and  they  were  placed  there  recently  In  connection 
with  the  lighting  of  the  bridge  cars.  This  is  only  one  of  the  many  places  where 
a  flexible  support  was  desired  in  place  of  the  ordinary  rigid  construction. 

W.  R.  PLBMING  &  CO  ,  203  Broadway,  New  York,  and  620  Atlantic  aveaur. 
Boston.  Mass.  representatives  of  the  Harrisburg  Foundry  &  Machine  Works, 
have  been  so  successful  ill  the  management  of  the  business  and  territory  in 
their  charge  that  they  have  been  prevailed  upon  to  assume  the  responsibilities 
ol  an  office  for  Philadelphia  and  surrounding  territory.  Mr.  David  Longcnecker, 
of  Harrisburg  has  assumed  the  duties  of  manager  for  W.B.  Flemings  Co. 
and  has  leased  offices  in  the  "Bel/."  Building  in  that  city.  Mr  Longenecker  is 
rery  well-known  in  the  steam  and  electrical  lines,  having  been  for  a  very  long 
time  connected  with  the  outside  business  of  the  Harrisburg  Foundry  &  Machine 
Works.  W.  R  Fleming  &  Co.  report  business  as  unusually  satislactory.  the 
number  of  Ide  and  Ideal  engines  installed  in  the  past  year  being  fully  SO  per 
cent,  greater  than  in  the  year  1893.  and  100  per  cent,  greater  than  in  1892. 

THE  BALL  ENGINE  COMPANY,  Erie.  Pa.,  reports  the  following  recent  ship- 
ments ol  Ball  engines  to  electric  light  plants:  Siemans-Halske  EleclricCom- 
pany,  Chicago,  two  160-hp  and  one  70-hp  engines,  direct  connected  to  Siemens 
&  Halske  generators:  Macy  &  Wales,  Converse,  Ind..  one  100-hp  tandem  com- 
pound; LeCran  Pundicion  Nacional  Mexicana,  Monterey.  Mexico,  one  60  hp 
eucine:  Knight  Bros..  Fa.velte,  la.,  one  50-bp  engine:  Texas  Pacific  Mercan- 
tile Manufacturing  Company,  one  50-hp  engine:  Receivers  of  Union  Pacific 
Railway  Company.  Pocatello,  la.,  one  40-bp  engine:  Atlantic  Refinery.  Point 
Breeze.  Philadelphia,  one  135-hp  engine;  Ballston  Electric  Light  Company. 
Ballston  Spa.  N.  Y..  one  100  hp  tandem  compound:  D.  M  Fulmer  Lumber 
Company  Floience  Wis.,  one  70-hp  engine :  Foi est  City  Electric  Light  Com- 
pan.v.  Forest  City,  la.,  one  70-hp  engine.:  Hahne  &  Co..  Newark.  N  J.,  one 
125-hp  engine:  Tootle,  Wheeler  &  Motter,  St.  Joseph,  Mo.,  one  80-hp  engine; 
J.  W.  Warner.  Oneida.  N.  V  ,  one  60-hp  engine:  Crook,  Horner  &  Co  .  Balti- 
more.. Md..  one  80-hp  engine;.  Charles  E.  White.  Philadelphia,  Pa  ,  one  60-bp 
engine. 


Justness  Hottces. 


WOVEN  WIRE  BRUSHES. -The  Belknap  Motor  Company,  of  Portland.  Me., 
are  the  patentees  and  manufacturers  of  the  best  woven  wire  commutator  brush 
on  the  market. 

BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  lOS  South 
Warren  street.  Syracuse.  N.  Y. 
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UNITED  STATES  PATENTS  ISSUED  FEBRUARY  9.  1895. 

[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

S34,2S4.  COFFIN;  Franz  Egerland  and  John  M.  Freese.  Sioux  Palls,  So.  Dak. 
App.  filed  Nov.  IS.  1894.  The  combination  with  a  coffin,  of  an  air  inlet 
pipe  leading  from  the  inside  of  the  coffin  to  the  surface  of  the  earth 
provided  midway  of  its  length  with  a  globe  in  which  disinfecting  substances 
are  placed,  an  electric  battery  in  the  coffin  and  an  alarm  or  annunciator  on 
the  outside  of  the  earth  in  circuit  with  the  battery,  a  circuit  closer  on  the 
inside  of  the  coffin  with  a  device  for  normally  holding  it  open  and  having 
cords  attached  thereto  and  to  the  corpse,  whereby  upon  the  movement  of  the 
corpse  the  bar  is  pulled  out  of  engagement  with  the  spring  and  the  alarm 
actuated. 

S34.269.  ELECTRIC  LIGHT  SWITCH ;  H.  W.  Lawrence.  Denver,  Col.  App. 
filed  May  31,  1894.  The  combination  in  a  switch  of  a  base,  provided 
with  resilient  contact  terminals  adapted  to  engage  the  teeth  of  a  ratche' 
cylinder  having  its  teeth  divided  by  one  or  more  collars  interposed  between 
the  contact  terminals,  and  every  other  tooth  of  which  is  provided  with  a 
conductor  passing  through  the  collars,  and  adapted  bv  resilient  contact  with 
the  terminals  to  clo.ie  the  circuit,  aud  a  push  button  and  mechanism  for  im- 
parting therewith  to  the  rachet  cylinder  a  predetermined  partial  rotative 
motion. 

534.281.  ELECTRIC  CURRENT  DISTRIBUTING  SYSTEM;  Geo.  B.  Pennock. 
Boston.  Mass.  App.  filed  June  1,  1894.  The  combination  of  an  electric 
source,  a  voltage  distributor  connected  therewith,  a  plurality  of  consuming 
circuits  connected  with  the  voltage  distributor,  a  negative  pole  stepback,  a 
plurality  of  return  wires  connecling  the  consuming  circuits  with  the  step- 
back,  one  o,r  more  return  wires  including  two  or  more  of  the  circuits,  aud  a 
final  return  wire  connecting  the  stepback  and  electric  source. 

534.288.  MAGNETO-ELECTRIC  MACHINE;  H.  J.  Smith,  Pompton  Lakes. 
N.  J.  App.  filed  June  8.  1S94.  In  a  dynamo-electric  machine  the  com- 
bination with  the  armature  operating  device  and  a  switch  located  rela- 
tively to  the  armature  operating  device,  to  have  mechanical  connection 
established  with,  and  to  be  actuated  by  the  movement  to  rotate  the  arma- 
ture of  the  operating  device  and  adapted  to  pass  the  developed  current  from 
the  circuit  in  the  machine  in  which  the  current  is  generated  and  condensed 
to  an  outside  or  working  circuit  by  said  mechanical  connection^of  the  device 


with  the  switch,  of  an  additional  switch  or  switches,  terminal  or  terminals, 
one  or  more,  adapted  to  successively  pass  the  current  from  the  first  working 
circuit  to  an  additional  independent  working  circuit  or  circuits,  one  or 
more,  and  located  to  have  electrical  contact  successively  established  with 
the  said  first  switch  and  with  each  other,  by  a  continuance  of  the  movement 
of  the  armature  operating  device  before  the  potentiality  successively  im- 
parted by  the  current  to  the  ignitible  devices  interposed  respectively  in  the 
several  circuits  is  therein  respectively  exhausted. 

534.311.  ALARM  GAUGE  TESTING  MECHANISM  ;  Wm.  H.  Brandt,  Troy.  N.  Y. 
App.  filed  Feb.  10.  1894.  In  an  alarm  gauge  having  electrodes  arranged 
to  be  brought  into  contact  by  the  movement  of  the  index  operating  mechan- 
ism, the  combination  with  the  index  operating  mechanisn.  nn.;  apertured 
case-wall  of  the  gauge,  of  a  handle  accessible  from  withoit  the  case,  and  a 
link  connection  between  the  handle  and  index  operating  mechanism  freely 
movable  through  the  case-wall  aperture. 

534,318.  ELECTRIC  WINDING  AND  SYNCHRONIZING  DEVICE  FOR 
CLOCKS:  C.  M.  Crook.  Chicago.  111.  App.  Bled  June  23.  1894.  rn  com- 
bination with  a  train  and  mechanical  motor  for  same  and  winding  me- 
chanism therefor,  a  fixed  electromagnet  having  its  poles  in  juxtaposition,  a 
vibrating  armature  to  the  magnet  connected  to  the  winding  devices  and 
operating  it  by  its  vibration,  the  armature  comprising  a  portion  adapted  to 
pass  between  the  poles  of  the  magnet  and  a  portion  rigid  with  the  first  por- 
tion and  extending  beyond  it  at  the  ends  in  position  to  pass  the  ends  of  the 
poles  as  the  armature  vibrates. 

534,319  ELECTRIC  CLOCK  SYNCHRONIZER;  C.  M.  Crook,  Chicago.  111. 
App.  filed  July  2,  1894.  The  combination  with  the  main  driving  train,  the 
minute  hand  and  the  seconds  hand  both  frictionally  connected  with  the 
train  and  an  independent  train  connecting  the  minute  hand  and  second, 
hand,  whereby  the  motion  of  either  is  communicated  to  the  other  in- 
dependently of  the  driving  train. 

534.320.  ELECTRIC  WINDING  MECHANISM  FOR  CLOCKS:  C.  M.  Crook, 
Chicago,  111.  App.  filed  Dec.  15.  1894.  In  a  chronometer,  in  combina- 
tion with  a  winding-up  shaft,  drum  or  barrel,  a  lever  pivoted  concen- 
trically therewith  and  having  an  eccentric  cam  track:  the  pawl  and  ratchet 
device  by  which  it  may  rotate  the  shaft,  drum  or  barrel  in  one  direction  ;  an 
electromagnet  and  its  armature  and  a  lever  which  carries  the  latter  baving 
an  abutment  which  engages  the  cam  track  of  the  other  lever. 
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534..V10  ELKCTRTC  BELL.  Wm.  A.  Hnrvey.  Scrfliilon.  Pn.  App.  filed  Oct. 
19.  1S*>4.  In  a  siKunlinf:  appnrntus  on  cleclromapnel  supporlfd  so  as 
lo  be  free  lo  vibiate.  niul  boriiiR  ils  core  cxlendhig  beyond  both  ends  of  its 
coil,  two  fixed  arinntures  disposed  Internlly  to  tbe  protruding  ends,  npon 
one  of  wbicb  armnturcs  tbe  inognet  is  supported,  qnd  a  spring!  carried  by 
tbe  magnet  for  alternately  opening  and  closing  the  circuit  Ibrougb  ils 
coil. 

534,350  SWITCH  DEVICE  POR  TELEPHONE  CIRCUITS:  Cbas.  Cloniond, 
Paris.  France.  App.  filed  July  5,  1894  A  receiver,  an  alarm,  n  suitable 
alarm  and  speaking  circuit,  the  couibinntJon.  with  the  receiver,  of  a 
movable  switch  mounted  within  the  receiver  casing  and  in  permanent  con- 
nection with  the  line  wire,  the  switch  being  adapted  iu  its  normal  position 
to  establish  tbe  speaking  circuit  only  and  when  shifted  to  break  the  .^-peak- 
ing  circuit  and  present  a  teiminnl  for  contact  with  tbe  alarm  circuit;  a 
ligid  support  in  electrical  connection  with  the  alarm  circuit,  and  means 
whereby  eugpgemeut  between  the  receiver  and  support  forces  the  switch  lo 
break  the  sf^eakiug  circuit  and  establishes  connection  between  the  arm  and 
terminal. 

534.364.  SIGNALING  SYSTEM:  Wm.  E.  Decrow.  Boston.  Mass  App.  filed 
Dec.  31.  1S92.  The  combination  with  a  transmitter  of  a  receiver  con* 
sisting  of  a  tmin  controlling  a  normally  short  circuited  bell  and  a  magnet 
for  releasing  the  tiain  by  two  mcveraenis  of  its  armature,  the  releasing 
magnet  being  included  in  a  circuit  which  may  or  may  not  be  closed  through 
the  bell  when  a  signal  is  received. 


No.  534,373. 


534.373.  TELEPHONE  AND  SIGNALING  CIRCUIT:  P.  A.  Pickernell.  New- 
ark. N.  J.  App.  filed  May  3.  1894,  The  combination  of  a  trunk  line 
extending  between  two  stations  and  baving  two  conductors  adapted  lo  form 
portions  of  the  going  and  return  conductors  of  a  metallic  conversation  cir- 
cuit, means  at  the  terminals  of  the  trunk  line  for  connecting  the  same  at 
will  with  any  subscriber's  station,  an  independent  instruction  circuit  in- 
cluding operators'  telephones,  and  an  independent  signaling  circuit,  includ- 
ing suitable  signal  sending  and  receiving  devices,  the  two  conductors 
of  the  trunk  line  constituting  jointly  the  main  line  or  direct  conductor  of 
the  instruction  and  signaling  circuits.     (See  illustration.) 

534.374.  ELECTRICAL  APPARATUS  FOR  OPERATING  DENTAL  IMPLE- 
MENTS: O.  H.  Pieper  and  A.  P.  Pieper.  San  Jose.  Cal.  App.  filed 
April  30.  1394,  An  electromotor  mounted  in  a  closed  case  suspended  on  a 
swivel  bearing  attached  to  a  swinging  wall  bracket,  the  containing  case 
flexibly  supported  by  springs  so  as  to  move  and  be  adjusted  in  a  vertical 
plane. 

534,405.  ELECTRIC  SIGNALING  APPARATUS;  J.  D.  Price.  Chicago.  111. 
App.  filed  May  5.  1S94,  A  signaling  device  in  circuit  with  the  electric 
current  generator  of  the  apparatus  and  a  receiving  instrument  on  the  main 
line,  contact  making  and  breaking  means  for  the  main  line  circuit  and  pii- 
mary  actuating  means  controllably  connected  with  the  contact  making  and 
breaking  means  and  operating  by  pressure  in  one  direction  lo  close  the  re- 
ceiver circuit  and  by  release  o!  the  pressure  to  open  the  receiver  ciicuit. 

534.411,  TROLLEY  WIRE  SUPPORT;  M.  F.  Van-Buren.  Philadelphia.  Pa. 
App.  filed  Oct.  S.  1894.  The  combination  of  a  U-shaped  hanger  pro. 
vided  with  screw  threaded  lugs,  a  nut.  and  clamping  piece  fitting  into  tbe 
U-shaped  hanger  and  having  on  tbe  under  side  an  opening  for  the  recep- 
tion of  the  enlarged  or  bent  up  ends  of  the  trolley  wires, 

534.414.  RAILWAY  SIGNALING  APPARATUS;  W.  H.  Walsh,  Albany,  N.  Y. 
App.  filed  Sept.  26.  1894.  This  comprises  crossing  insulated  track 
sections,  electric  conductors  extending  along  the  insulated  crossing  track 
sections  but  not  with  the  track  sections  along  which  they  extend,  electric 
conductors  between  the  electric  conductors  of  one  track  section  and  the 
rails,  of  a  crossing  track  section  and  circuits  closets,  including  batteries 
and  signals,  carried  by  trains  passing  along  the  tracks. 

534.454.  CONDUIT  ELECTRIC  RAILWAY':  Wilhehu  Simon.  Nutembnig.  Ger- 
many. App,  filed  March  3,  1S94.  Tbe  combination  with  a  conduit  bav- 
ing supporting  and  conductor  rails,  of  a  motor  carriage  in  the  conduit, 
from  which  conduit  the  ends  of  the  motor  carriage  aie  suspended,  means  for 
raising  either  end  of  the  carriage  from  the  car.  an  electric  motor  on  the 
carriage  and  combined  contact  and  driving  wheels  on  the  carriage  and  in 
gear  with  the  motor. 

534.475.  CONDUIT  ELECTRIC  RAILWAY  SYSTEM;  Wm.  L.  Hedenberg,  New 
York.  App.  filed  June  5,  18W.  A  contact  or  surface  plate  having  a 
depending  web  or  arm  combined  with  a  conductor,  and  means  for  moving 
the  conductor  against  the  web  or  arm  by  a  passing  car. 

534,485.  ELECTRIC  BELL  SYSTEM  FOR  STREET  RAILWAYS:  E.  L.  Stans- 
berry  and  Jacob  Bettinger,  St.  Louis,  Mo.  App.  filed  May  7.  1894. 
This  comprises  two  electric  bells,  one  at  each  end  of  a  car.  and  proper  elec- 
trical connections  whereby  the  bell  at  one  end  of  the  car  may  be  rung 
simultaneously  wilb  the  hell  at  the  opposite  end  of  the  car  by  any  one  of  a 
number  of  passengers  while  occupying  a  seat  on  either  side  of  the  car. 


S34.49S.  CONDUIT  ELECTRIC  RAILWAY;  Octavus  Cohen,  New  York.  App. 
filed  May  IS.  1894.  The  combination  with  a  grooved  rail  of  the 
bracket  in  the  groove,  a  mottised  socket  in  the  bracket,  an  insulating  block 
baving  a  tenon  for  engaging  the  mortise,  a  plate  for  securing  the  block  in 
the  socket  and  a  line  wire  supported  by  the  block. 

534,519.  CONDUIT  ELECTRIC  RAILWAY;  Alfred  Roscnholz.  San  Francisco. 
Cal.  App.  filed  May  23.  1894.  A  tilting  non-conducting  casing,  main 
conducting  wire,  extending  parallel  with  the  line  of  track,  an  electro- 
magnet fixed  within  the  non-conducting  casing  and  having  connection 
between  it  and  the  main  conducting  wire,  armatures  consisting  of  rollers 
movable  in  a  chamber  so  as  to  foim  contact  with  the  electromagnet  when 
the  chamber  has  been  tilled,  and  a  plate  upon  which  the  armature  is  moved 
which  is  in  communication  with  a  hanger  and  the  wire  within  the  tunnel, 

534.528.  ELP:cTRICAL  BRUSH;  A.  L.  Sonn.  Lansingburg,  N,  Y.  App.  filed 
Oct.  15,  1894.  Iti  combination  with  the  wooden  body  part  a  metallic 
plate  constructed  to  receive  the  inner  ends  of  the  bristles;  a  handle  of  wood 
grooved  for  the  passage  of  one  of  the  ciicuit  wires  and  with  a  central  pes. 
sage  for  the  other  circuit  wire;  this  handle  being  provided  with  a  wooden 
cap  having  an  instilated  pas.sage  for  both  wires,  and  a  metallic  tube-form 
covering  for  the  handle  where  between  the  body  and  tap.  a  tube-form 
metallic  plate  in  circuit  with  the  wire  within  the  handle  groove,  and  the 
other  wire  in  circuit  connection  with  the  metallic  plate  containing  the  bris- 
tles, and  with  the  wires  connected  to  tbe  opposite  poles  of  a  battery. 

534.529.  ELECTRIC  BRUSH:  A.  L.  Bonn,  Lansingburg.  N.  Y.  A  brush  with 
body  and  handle  of  wood,  with  a  melal  plaie  perforated  for   the  passage  of 

bristles,  a  wire  constituting  one  pole  of  a  battery  connected  at  one  of  its 
ends  with  the  latter  and  its  other  end  passing  through  the  brush  handle  to 
connect  with  the  inner  ends  of  the  bristles,  then  tiassed  through  the  brush 
body  to  connect  with  the  metallic  plate  on  the  bristle  side  of  the  brush  and 
then  back  through  the  brush  body  to  connect  with  itself;  a  wire  connecting 
tbe  other  metallic  plate  with  a  battery, 

534.536.  ELECTRICALLY  OPERATED  DENTAL  ENGINE:  W.  E.  Wheeler, 
Dayton.  Tenn.  App.  filed  Oct.  6.  1893.  In  a  dental  engine  a  combined 
automatic  switch  and  cable  rest,  the  switch  being  governed  by  the  insertion 
and  withdrawal  of  the  cable  to  stop  and  start  the  engine. 

534.547.  TELEPHONE  APPARAT'^S;  N.  L.  Burchell.  Washington.  D  C.  App. 
filed  Sept.  20.  1894.  The  combination  with  a  pivoted  arm  supporting  the 
transmitter  and  receiver  of  a  magneto  mechanism  operated  by  the  arm  and 
supporting  it  at  different  angles  by  the  resistance  to  rotation  of  its  arma- 
ture, 

534.586.  CIRCUIT  MAKING  AND  BREAKING  DEVICE;  S.  W.  Stratlon.  Chi- 
cago. 111.  App.  filed  July  2.  1894.  A  receiving  socket  connected  with  one 
terminal  and  in  combination  with  a  plug  connected  with  the  other  terminal, 
the  plug  being  a  solid  bar  or  rod  with  a  series  of  sheet  metal  pans  there- 
about separated  along  longifudinal  lines  and  conforming  iu  cross  section 
substantially  to  the  cross  section  of  the  socket. 

534,59J.  TROLLEY  WIRE  SWITCH:  F.  M.  Zimmerman.  Detroit.  Mich.  App. 
filed  Nov.  2.  1893.  The  combination  of  a  tabular  body  part  with  its  under 
tabular  side  above  the  plane  of  the  trolley  wire,  holding  arms,  each  lermi-' 
nating  at  its  outer  end  with  an  overlapping  hook,  and  each  provided  with 
an  upward-leading  wire  support  between  its  outer  end  and  the  body  and 
dependent  guards. 

534,595.  ELECTRICAL  ALARM  OR  BELL;  Geo.  F.  Atwood.  Orange,  and  J.  W. 
Aylsworth,  Newark.  N.  J.  App.  filed  May  28.  1394.  This  comprises  an 
operating  electromagnet  wound  with  two  coils  connected  in  series,  in  com- 
bination with  circuit  connections  whereby  tbe  energizing  current  is  con- 
veyed throng::  one  of  the  coils. 

554,597.  ELECTRICAL  ALAR.M  FOR  STREET  CARS;  G.  F.  Atwood.  Orange, 
and  J.  W.  Ayl.<^worth.  Newark.  N.  J.  App.  filed  May  28.  1894.  A  vehicle 
provided  with  mechanism  for  breaking  its  speed,  in  combination  with 
an  electrical  alarm  mechanism  having  two  sets  of  circuit  connections  with 
the  break  controlling  mechanism,  one  set  of  circuit  connections  including 
means  for  varying  the  current  supplied  to  the  alarm  mechanism. 


No.  534,603. 

534,603.  STORAGE  BATTERY;  Geo.  A.  Ford,  Cleveland.  O.  App.  filed  Aug. 
11.  1894.  A  porous  pan  having  its  bottom  deepest  at  its  centre  and  inclined 
from  this  deepest  point  to  the  edge  of  the  pan  and  projections  on  the  bot- 
tom of  the  pan.     (See  illustration,) 

534.605.  TROLLEY  WIRE  CROSSING:  C.  S.  Hersh  and  E.  F.  Weaver.  Phila- 
delphia, Pa.  App.  filed  March  13.  1894.  In  a  trolley  wire  crossing,  a  frame 
having  an  open  base  with  an  arm  adapted  to  close  the  base,  the  section 
carrying  the  arm  being  reversible. 

534.613.  TROLLEY  WIRE  SUPPORT:  M.  T.  Murphy,  New  Orleans.  La.  App. 
filed  Sept.  14.  1894.  A  trolley  wire  support,  comprising  a  post,  a  laterally 
extending  arm  thereon,  a  bracket  on  the  arm,  a  slide  rod  movable  verti- 
cally in  the  bracket  and  a  wire  carrying  banger  on  the  slide  rod. 
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ELECTRICAL   EXECUTION. 

The  pathological  exainination  of  blood  and  tissues  from  the  body 
of  the  recently  executed  murderer  Hampton,  the  results  of  which 
we  give  elsewhere,  strongly  confirms  the  conclusion  of  Dr.  A.  H. 
Goelet  and  Mr.  A.  E.  Kennelly  as  printed  in  our  columns  several 
weeks  ago.  The  most  important  determination  is  in  regard  to  the 
rupture  of  the  tissues  and  smaller  vessels  of  the  brain  which,  by  pro- 
ducing universal  hemorrhages  into  its  substance,  must  necessarily 
cause  death.  That  the  electric  current,  as  employed  in  the  New  York 
State  prisons  for  the  execution  of  criminals,  produces  instantaneous 
and  painless  death  is  now  so  thoroughly  established  that  its  further 
discussion  can  only  be  in  the  interest  of  sensationalism. 

A  NEW   DEFINITION. 

There  can  be  no  doubt  but  that  the  monocyclic  system  described 
elsewhere  will  perform  the  functions  claimed  for  it,  and  this  whether 
it  be  a  monophased  or  nuiltiphased  system.  The  discussion,  therefore, 
as  to  whether  it  belongs  to  the  first  named  class  or  the  last  named  has 
no  bearing  on  its  practical  merits,  being  a  mere  question  of  scientific 
de6nition,  and  one  which  might  with  beneSt  have  been  omitted 
from  a  paper  having  raainl)'  a  commercial  end  in  view.  The  new 
deBnition  of  a  miiltiphased  system  given  in  the  discussion  and 
endorsed  by  nr.  Bell  will  not  pass  by  unchallenged.  The  accepted 
meaning  is  the  one  offered  by  another  speaker  at  the  time,  namely, 
a  system  in  which  the  apparatus  operates  through  differences  of  phase. 
E.  M.  Fs.  of  different  phase  are  produced  in  the  monocyclic  generator 
and  it  is  through  this  that  the  system  derives  its  distinctive  charac- 
ter. The  motors,  also,  in  starting  are  given  torque  by  a  shifting 
field  due  to  this  feature  of  the  generator.  It  is  true  that  when  in 
normal  operation  the  system  is  monophased,  and  though  this  forms 
its  most  valuable  point,  yet  we  cannot  see  that  it  affects  the  other 
characteristic,  subordinated  though  it  may  be  to  this  main  function. 
The  new  definition  offered  of  a  muUiphased  system — that  it  is  one 
in  which  the  flow  of  energy  does  not  pass  through  zero^is  not  only 
singular  in  including  continuous  current  systems,  but  most  singular 
of  all  by  eliminating  from  its  terms  the  idea  of  differences  in  phase. 

THE    BATE    REFRIGERATING    CASE. 

The  decision  of  the  United  States  Supreme  Court  in  the  Bate 
Refrigerating  case,  which  we  print  elsewhere  with  a  resume  of  the 
accompanying  opinion,  removes  one  of  the  last  disturbing  elements 
affecting  the  incandescent  lamp  and  telephone  interests,  and  the 
free  development  of  these  is  no  longer  menaced  by  the  possibility 
of  adverse  judicial  decisions.  As  we  have  pointed  out  repeatedly  in 
our  columns,  the  Bate  case  was  a  forlorn  hope,  there  being  no  prob- 
abilit)'  that  the  decision  of  the  Supreme  Court  would  reverse  the 
lower  courts;  nevertheless  much  apprehension  seems  to  have  existed 
as  to  the  final  result,  which  perhaps  was  not  unreasonable  in  view 
of  the  apparently  erratic  course  of  our  Federal  Courts  in  dealing 
with  patent  law.  The  point  is  now  definitely  decided  that  an 
American  inventor  ieopardi2es  several  years  of  the  life  of  his 
domestic  patent  by  taking  out  foreign  patents,  and  the  only 
recourse  left  is  an  appeal  to  Congress  to  right  the  great  injus- 
tice that  this  involves.  Had  the  Supreme  Court  been  able  to  con- 
sider the  case  just  decided  on  its  equity,  there  can  be  no  doubt  but 
that  an  opposite  result  would  have  been  arrived  at.  Congress,  how- 
ever, will  not  be  hampered  by  legal  trammels  in  its  consideration 
of  the  just  plea  of  inventois,  and  we  believe  it  may  be  relied  upon, 
now  that  the  courts  hold  forth  no  more  promise  of  remedy,  to 
speedily  right  the  wrong  to  which  inventors  are  now  subjected,  pro- 
vided the  matter  is  clearly  presented  before  it  and  kept  in  promi- 
nence by  intelligent  advocT-y. 


•THE  MONOCYCLIC  SYSTEM. 

The  paper  of  Dr.  Bell,  read  before  the  Cleveland   Convention  and 
reprinted  in  full  elsewhere  with  the  following  discussion,  is  in  many 
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respects  a  model  of  .wliat  such  a  paper  should  be  for  the  occasion 
that  brought  it  forth.  Without  being  expressed  in  highly  technical 
language  it  yet  gives  a  clear  idea  of  the  technical  points  involved, 
the  simple  diagrams  employed  also  Jargely  assisting  in  this  result. 
In  reading  the  paper,  however,  it  should  be  borne  in  mind  that 
its  object  was  to  introduce  a  new  system  commercially  before  pros- 
pective purchasers,  and  therefore  "selling  points"  rather  than 
purel}'  technical  ones  are  naturally  brought  to  the  fore.  We  give 
this  caution  as  otherwse  it  might  be  thought  from  some  parts  of 
the  paper  and  discussion  that  the  two  and  three- phased  systems  have 
been  discredited  in  practice,  which  we  believe  to  be. not  the  case. 
Accepting  all  of  the  claims  made  for  the  new  sj-stem,  it  does  not 
propose  to  displace  the  two  and  three-phased  systems  for  all  work, 
and  it  would  be  unfortunate  if  its  claims  led  to  their  injury. 
The  system  described  is  certainly  a  most  interesting  one  and  a  beau- 
tiful example  of  the  flexibility  of  the  alternating  current,  while, 
owing  to  the  manner  in  which  it  is  adapted  tor  all  of  the  conditions 
of  simultaneous  lighting  and  power  distribution  from  central  stations, 
it  promises  to  remove  a  great  reproach  from  the  alternating  current 
due  toils  former  lack  of  use  for  these  combined  purposes.  Whether 
the  weight  of  the  objections  to  the  employment  of  the  two  and 
three-phased  systems  for  general  light  and  power  distribution,  on 
account  of  lack  of  balance  and  unequal  inductive  drop,  be  of  great 
practical  moment  or  not,  the  monoc3-clic  system  offers  itself  as  free 
of  these  objections  and  therefore  ready  to  be  taken  up  at  once  with 
confidence  by  central  station  men,  who  do  not,  as  a  rule,  care  to 
experiment  with  matters  yet  in  dispute.  The  comparative  simplic- 
ity of  the  system  will  also  recommend  it,  for  when  the  motors  are 
once  started  there  is  no  difference  between  it  and  a  simple  alternat- 
ing system — a  fact  that  will  appeal  to  station  managers  familiar  with 
the  latter  and  mystified  by  the  apparently  complicated  character  of 
multiphased  systems,  which  has  been  accentuated  by  the  intricate 
mathematics  with  which  their  exposition  has  too  often  been  accom- 
panied. The  introduction  of  a  new  armature  in  machines  already 
in  use,  the  running  of  a  small  auxiliary  wire  through  power  districts 
and  no  disturbance  of  present  transformers  or  lighting  circuits,  are 
points  that  will  have  great  weight,  and  therefore  tend  to  make  the  new 
system  a  valuable  adjunct  in  extending  the  usefulness  of^^the  elec- 
trical industry. 
COST  OF  NIAGARA  POWER. 

We  print  elsewhere  the  offer  recently  made  by  the  Niagara  Falls 
Power  Company  to  the  municipal  authorities  of  Buffalo  as  to  the 
terms  for  supplying  power  to  the  latter,  and  which  has  an  added  inter- 
est from  being  the  first  authoritative  public  statement  made  as  to 
proposed  prices  of  Niagara  power.  While  the  prices  quoted  seem  to 
be  reasonable,  considering  the  vast  expenditure  of  money  for  ren- 
dering the  power  available,  yet  they  will  probably  be  disappointing 
to  the  public  in  general,  in  view  of  the  popular  misconception  exist- 
ing as  to  water  power  being  immeasurably  cheaper  than  steam 
power.  As  it  is  not  probable  that  the  Buffalo  authorities  would  care 
to  put  in  a  generating  plant  at  the  Falls,  the  figure  of  most  interest 
is  the  price  of  electrical  power  at  the  generator  house— S18. 00  per 
year.  Assuming  a  loss  of  10  per  cent,  in  transmission  and  distribu- 
tion, the  cost  of  power  would  become  $20.00,  exclusive  of  capital 
charges  on  the  transmission  and  distributing  lines,  transformers, 
etc. ,  depreciation  on  the  same,  cost  of  maintenance,  superintend- 
ence, management,  eta  With  these  items  included,  the  final  cost 
would  not  be  much  below  the  cost  of  steam  power  generated  in 
large  quantities  at  the  Buffalo  lake  front.  As  there  are,  however, 
few  or  no  plants  in  Buffalo  using  power  in  such  large  quantities  as  to 
involve  the  latter  consideration,  the  price  at  which  electrical  power 
could  be  delivered  under  the  terms  offered  would  therefore  result  in 
a  very  considerable  saving  over  steam  power.  The  position  of  the 
Niagara  Company  in  refusing  to  consider  the  acceptance  of  any 
franchise  fixing  a  maximum  or  any  other  price  at  which  power  is 
to  be  sold,  is  well  founded  and  cannot  reasonably  be  objected  to  in 
the  interests  of  power  users.  The  cost  of  steam  power  varies  within 
such  wide  limits,  depending  upon  the  quantity  in  which  it  is  gen-' 
erated,  that  any  fixed  maximum  price  would  be  an  arbitrary  figure, 
aud  very  unequally  affect   different    users.     As  stated   by  the    com- 


pany, those  who  wish  to  buy  electric  power  will  only  do  so  because 
of  its  being  more  economical  than  their  present  source  of  power, 
and  the  making  of  the  bargain  should  therefore  be  left,  as  in  other 
business  matters,  with  the  private  interests  involved.  Should  the 
municipal  authorities  consider  that  the  public  ought  to  receive  a 
return  for  the  franchise  to  be  enjoyed  by  the  distributing  company, 
the  charges  for  this  should  be  so  placed  that  the  entire  public  and 
not  merely  the  users  of  power  will  be  benefited,  and  the  company 
thus  left  free  to  negotiate  with  the  latter  on  a  purely  business  basis. 
The  results  given  of  tests  of  large  steam  plants  are  interesting,  and 
that  of  the  Buffalo  plant,  recently  thoroughly  investigated  by  a  com- 
petent expert,  confirms  the  figures  by  Mr.  C.  E.  Emery,  it  having 
been  found  that  the  annual  cost  of  a  horse  power  was  $32.  70  on  a 
basis  of  11  hours  per  day  and  a  quantity  of  over  1,000  horse  power. 
The  prices  given  of  power  at  pumping  stations  are  in  surprising  con- 
trast to  the  claims  usually  made,  and  offer  a  sigificant  commentary 
upon  engine  tests  in  general  as  made  by  "disinterested"  experts  in 
this  country. 


MEASURING  ILLUMINATION. 

Of  all  the  factors  connected  with  the  practical  applications  of 
electricity,  that  relating  to  the  measurement  of  light  is  the  most 
unsatisfactory.  One  cause  of  this  has  been  that  heretofore  such 
measurements  have  been  confined  to  the  source  of  light,  which  has 
been  unsatisfactory  for  several  reasons.  What  is  desired  to  know  is 
the  lighting  effect  at  given  surfaces,  and  this  can  only  be  indirectly 
determined  by  measurements  of  the  source  of  light,  and  then  not  in 
a  very  satisfactory  manner.  With  incandescent  lighting  it  has  been 
necessary  either  to  resort  to  inconvenient  calculations  or  to  roughly 
estimate  the  effect  of  a  given  distribution  of  light  by  trial.  With  arc 
lighting  it  has  been  still  more  unsatisfactory,  on  account  of  the 
variable  distribution  and  the  differences  in  the  intensity  of  the  rays 
from  an  arc  lamp;  the  direct  measurement  of  this  source  is  ordi- 
narily so  complicated  as  to  be  impracticable,  and  consequently  the 
user  has  had  no  means  of  learning  that  he  was  receiving  the  light 
paid  for,  while  the  company  has  been  unable  to  know  if  the 
carbons  used  were  or  were  not  giving  within  SO  per  cent,  of  the 
light  to  be  expected  from  the  energy  supplied.  If  we  were  able  to 
measure  the  illumination  at  a  surface,  then  lighting  would  at  once 
assume  a  scientific  condition  and  the  selection  of  proper  arc  carbons 
would  be  a  matter  of  no  diiEculty,  instead  of  one  of  mere  guesswork, 
as  at  present.  To  accomplish  these  most  desired  ends  a  simple  and 
practicable  apparatus  for  measuring  illumination  is  desired,  and 
therefore  the  announcement  of  such  an  instrument  at  the  Cleveland 
Convention  was  an  important  feature  of  that  meeting.  In  other  col- 
umns we  print  the  paper  of  Messrs.  Houston  and  Kennelly  on 
"A  New  Method  of  Measuring  Illumination,  "  which  contains  a 
description  of  an  illuminometer  extremely  simple  in  its  details  and 
operation.  As  will  be  seen,  the  apparatus  rests  upon  the  physiolog- 
ical principle  that  a  certain  intensity  of  illumination  is  required  to 
render  a  definite  object,  viewed  at  a  definite  distance,  just  legible. 
While  it  is  granted  that  the  eyes  of  different  persons  may  vary  as  to 
the  limit  of  legibility,  it  is  asserted  that  this  range  will  not  intro- 
duce an  error  greater  than  10  per  cent.,  which  will  not  militate 
against  the  use  of  the  apparatus  for  practical  purposes.  The  objec- 
tion urged  against  the  instrument  proposed,  through  errors  that  may 
be  introduced  by  the  imperfection  of  the  human  eye  and  different 
qualities  of  light,  would  seem  to  apply  to  any  form  of  apparatus 
involving  the  use  of  the  eye  and  a  comparison  with  a  fixed  standard 
of  illumination.  Another  source  of  error  noted  is  that  arising  from 
familiarity  with  the  test  characters,  thus  rendering  them  more  easily 
distinguished;  this  may  be  valid  as  concerns  a  new  observer,  but 
after  some  experience  with  the  instrument  an  intelligent  man  should 
be  able  to  largely  or  entirely  eliminate  this  factor,  though,  we  con- 
fess, it  might  not  be  so  easy  for  one  of  Small  intelligence  not  able 
to  prevent  ulterior  considerations  from  affecting  the  judgment  of 
his  faculties.  After  all,  the  only  valid  criticism  will  be  that  based 
upon  actual  experiment  with  the  instrument,  and  every  one  will 
strongly  hope  that  the  great  promise  it  holds  forth  may  be  most 
fully  realized. 
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The  Bate  Refrigerating  Case. 


Tbe  decision  of  tbe  United  States  Supreme  Court  in  the  case  of 
the  Bate  Refrigerating  Company  vs.  Ferdinand  Sulzberger  et  al, 
was  handed  down  on  March  3,  and  sustains  the  view  of  the  lower 
courts  that  the  date  of  issue  and  not  the  date  of  application  shall 
prevail  in  applying  to  a  domestic  patent  the  limitation  as  to  life 
through  the  expiration  of  a  foreign  patent.  The  opinion  was  writ- 
ten by  Judge  Harlan  and  the  decision  w.is  unanimously  supported 
by  the  Court. 

Judge  Harlan  in  setting  forth  the  positions  of  the  parties  in  the 
suit  says  the  plaintiff  insists  that,  under  a  proper  construction  of 
the  statute,  an  invention,  patentfd  or  caused  to  be  patented  in  a 
foreign  country  before  being  patented  in  this  country,  should  not  be 
deemed  to  have  been  "previously  patented  in  a  foreign  country," 
unless  the  foreign  patent  was  issued  prior  to  the  application  for  the 
American  patent.  The  defendants  contend  that  the  respective  dates 
of  the  American  and  foreign  patents,  and  not  the  date  of  the  Amer- 
ican application,  determine  the  question  whether  an  invention, 
patented  here,  has  been  "previously  patented  in  a  foreign  coun- 
try. '  • 

The  history  of  legislation  relating  to  patents  is  given  fully  in  the 
opinion  with  citations  from  the  several  statutes.  Erom  this  history 
it  appeared  (o  the  Court  that  Congress  had  always  in  mind  the  date 
of  an  application  for  a  patent,  the  date  of  the  Sling  of  speci6ca- 
tions,  and  the  date  of  the  patent. 

Under  the  act  of  1836,  a  patent  could  not  be  granted  if  it  appeared 
that  the  applicant  was  not  the  original  and  first  inventor  or  discov- 
erer, or  that  any  part  of  that  which  was  claimed  as  new  had  before 
been  invented  or  discovered  or  patented  or  described  in  any  foreign 
publication  in  use  in  this  or  any  foreign  country;  yet,  an  original 
and  true  inventor  was  not  to  be  deprived  of  a  patent  for  his  inven- 
tion "by  reason  of  his  having  previously  taken  out  letters  patent 
therefor  in  a  foreign  countr}',  and  the  same  having  been  published 
at  any  time  within  six  months  next  preceding  the  filing  of  his  speci- 
fications and  drawings.  " 

Under  the  act  of  1S39,  an  inventor,  whose  invention  had  not  been 
introduced  into  public  and  common  use  in  tbe  United  States  prior 
to  the  application  for  a  patent,  should  not  be  debarred  from  receiv- 
ing a  patent,  by  reason  of  his  invention  "having  been  patented  in 
a  foreign  country  within  six  months   prior  to  his  application." 

Under  the  act  of  1870,  an  inventor  whose  invention  had  not  been 
introduced  into  public  use  in  the  United  States  for  more  than  two 
years  prior  to  the  application  should  not  be  debarred  from  receiving 
a  patent  bj'  reason  of  its  having  been  first  patented  or  caused  to  be 
patented  in  a  foreign  country — these  words  not  being  qualified,  as 
in  the  act  of  1839,  by  any  reference  to  the  date  of  the  application. 

When  an  American  patent  was  granted,  in  conformity  with  the 
sixth  section  of  the  act  of  1839,  for  an  invention  "patented  in  a 
foreign  country  more  than  six  months  prior  to  his  application,"  it 
expired,  in  every  case,  at  the  end  of  fourteen  years  "from  the  date 
or  publication  of  such  foreign  letters  patent;"  and  when,  in  con- 
formity with  the  twenty-fifth  section  of  the  act  of  1870,  a  patent 
was  granted  for  an  invention  ' '  first  patented  or  caused  to  be  patented 
in  a  foreign  country,"  it  expired  "at  the  same  time  with  the  for- 
eign patent,  or,  if  there  be  more  than  one,  at  the  same  time  with 
the  one  having  tbe  shortest  term.  " 

Under  the  Revised  Statutes,  while  a  patent  for  an  invention  can 
not  be  withheld  nor  deemed  invalid  "by  reason  of  its  having  been 
first  patented  or  caused  to  be  patented  in  a  foreign  country,  unless 
the  same  has  been  introduced  into  public  use  in  the  United  States 
more  than  two  years  prior  to  the  application,"  }'et  "every  patent 
granted  for  an  invention  previously  patented  in  a  foreign  country 
shall  be  so  limited  as  to  expire  at  the  same  time"  with  the  one 
having  the  shortest  term,  in  no  case  to  remain  in  force  longer  than 
seventeen  years. 

After  an  elaborate  review  of  previous  decisions,  the  Court  says  that 
it  is  of  opinion  that  Congress  intended,  by  the  twenty-fifth  section 
of  the  act  of  1870,  preserved  in  Section  4,887  of  the  Revised  Stat- 
utes, to  introduce  a  new  test  in  respect  of  the  term  of  an  American 
patent  where  the  same  invention  was  the  subject  of  a  foreign  patent 
first  issued.  It  has  already  been  observed  that  the  statutes  relating 
to  patents  show  upon  their  face  that  Congress  always  had  in  mind 
the  difference  between  an  application  for  a  patent  and  the  patent 
itself.     And  that  difference  is  apparent  in  the  act  of  1870. 

The  Court  says  it  cannot  superadd,  in  Section  4,887  of  the  Revised 
Statutes,  tbe  words  "prior  to  the  application"  either  after  the  words 
"first  patented  or  caused  to  be  patented  in  a  foreign  country,"  or 
after  the  words  "previously  patented  in  a  foreign  country"  without 
defeating  the  intention  of  Congress  as  manifested  by  the  language 
it    selected  to  indicate    its  purpose.     And    the  express    command  of 


the  existing  statute  is  that  every  American  patent  for  an  invention 
"previously  patented  in  a  foreign  country,"  that  is,  "first  patented 
or  caused  to  be  patented  in  a  foreign  country,"  shall  expire  at  the 
same  time  with  the  foreign  patent.  No  words  are  used  that  will 
justify  the  Court  in  holding  that  an  invention  patented  in  a  foreign 
country  before  being  patented  here  is  to  be  exempt  from  the  opera- 
tion of  the  provision  limiting  the  term  of  the  American  patent  to 
expire  with  the  foreign  patent. 

Referring  to  what  has  been  said  about  the  intention  of  Congress, 
as  manifested  by  its  legislation,  to  deal  liberally  with  inventors, 
especially  those  who  were  citizens  of  the  United  States,  the  Court 
says  that  while  this  is  true,  it  is  for  Congress  to  prescribe  the  condi- 
tions upon  which  it  will  .secure  to  inventors  the  exclusive  right  to 
their  inventions.  What  may  be  due  to  inventors  is  a  matter  about 
which  there  may  well  exist  differences  of  opinion.  It  is  the  prov- 
ince of  the  legislative  branch  of  the  Government  to  say  when  a 
patent  to  an  inventor  shall  expire,  and,  therefore,  when  the  public 
may  enjoy,  without  charge,  the  benefit  of  the  -nvention  covered 
by  it.  It  can  be  very  well  understood  how  the  existing  st;itute 
may,  in  circumstances,  operate  injuriously  to  an  American  inventor, 
who,  in  addition  to  the  exclusive  rights  granted  to  him  in  this  coun- 
try for  the  term  of  seventeen  years,  wishes  to  secure  a  monopoly  for 
his  invention  in  other  countries;  for,  if  he  obtains  foreign  patents 
for  his  invention  before  obtaining  one  here,  tbe  American  patent  is 
limited  by  law,  whether  it  is  so  expressed  or  not  in  the  patent  itself, 
to  expire  with  the  foreign  patent  having  the  shortest  term.  This  is 
the  case  as  it  appears  from  the  standpoint  of  the  patentee,  without 
regard  to  the  interests  of  the  American  public. 

In  conclusion  the  opinion  holds  that  it  must  be  presumed  that 
the  Revised  Statutes  of  1874  were  adopted  with  the  knowledge  on 
the  part  of  Congress  of  the  construction  previously  placed  by  the 
Patent  Office  upon  the  twenty-fifth  section  of  the  act  of  1870.  This 
presumption  is  strengthened  by  an  examination  of  the  act  approved 
Feb.  18,  1875,  entitled  "An  art  to  correct  errors  and  to  supply 
omissions  in  the  Revised  Statutes."  That  act,  upon  its  face,  shows 
that  the  entire  revision  of  1874  was  carefully  re-examiued,  after  it 
was  adopted,  for  the  purpose  of  ascertaining  whether  errors  or 
omissions  in  the  work  of  revision  had  been  committed.  Now  it  is 
inconceivable  that  the  difference  in  the  wording  of  the  twenty-fifth 
section  of  tbe  act  of  1870,  or  of  section  4,887  of  the  Revised  Stat- 
utes, when  compared  with  the  act  of  1839,  could  have  escaped  the 
attentfon  of  Congress,  especially  as  the  act  of  1870  had  been  inter- 
preted as  introducing  a  new  rule  in  respect  of  the  term  of  an  Amer- 
ican patent,  where  the  same  invention  was  covered  by  a  foreign 
patent  previously  issued.  The  act  of  1875,  for  the  purpose  of  cor- 
recting errors  and  omissions,  amends  nearly  seventy  sections  of  the 
Revised  Statutes.     But  there  was  no  alteration  of  Section  4,887. 

The  rule  prescribed  by  the  twenty-fifth  section  of  the  act  of  1870 
having  been  reproduced  in  Section  4,887  of  the  Revised  Statutes, 
and  the  latter  section  never  having  been  amended,  the  Court  stales 
that  it  ought  not,  after  the  lapse  of  nearly  twenty-five  j-ears  from 
the  passage  of  the  act  of  1870,  place  upon  its  twenty-fifth  section, 
or  upon  Section  4,887  of  the  Revised  Statutes  which  took  its  place, 
any  interpretation  other  than  that  which  the  ordinary  natural  mean- 
ing of  their  words  impart. 

The  decision  of  the  Court  in  its  answers  to  the  questions  cer- 
tified is  that  the  invention  for  which  a  United  States  patent  to  Bate 
was  issued  was,  under  the  facts  stated,  ' '  previously  patented  in  a 
foreign  country,"  within  the  meaning  of  these  words  in  Section 
4,887  of  tbe  Revised  Statutes,  and  that  the  United  States  patent  to 
him  expired,  under  the  terms  of  that  section,  before  the  expiration 
of  seventeen  years  from  its  date. 


rieeting   of    the  American    Institute  of    Electrical   Engineers. 


At  the  meeting  oi  the  American  Institute  of  Electrical  Engineers 
held  at  12  West  Thirty-first  street,  Wednesday  evening,  February  27, 
Mr.  H.  Ward  Leonard  presented  a  paper  entitled  "Notes  on  Recent 
Electrical  Development  in  France  and  England."  Mr.  Leonard 
considers  that  we  are  rapidly  losing  the  lead  in  the  electrical  field 
which  we  have  thus  far  held,  and  this  he  ascribes  to  the  effect  of  so- 
called  fundamental  patents  and  the  result  of  enormous  aggregations 
of  capital  and  engineering  forces  under  one  management.  He 
thinks  that  the  practical  development  of  electrical  engineering  is 
almost  impossible  because  of  these  gigantic  corporations,  in  that 
they  have  such  a  large  proportion  of  capital  represented  by  patents, 
the  value  of  which  they  do  not  wish  to  have  destroyed  by  improve- 
ments which  they  do  not  control,  and  which  they  therefore  depre- 
ciate. 

Mr.  Leonard    states  that  in    his  opinion  we    have    no    alternating 
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central  station  or  electric  railway  system  in  this  country  which  is 
accredit  to  the  profession.  He  condemns  our  present  alternating 
distribution  practice  and  commends  the  foreign  use  of  the  three- 
wire  secondary  with  100  volls  on  eacli  side.  The  foreign  practice  of 
placing  in  the  hands  of  consulting  electrical  engineers  the  design  of 
large  plants  is  highly  spoken  of.as  well  as  the  employment  of  rotary 
transformers  in  connection  with  continuous  current  stations  for  the 
supply  of  distant  territory. 

The  Parsons  and  Laval  steam  turbines  are  described  and  a  refer- 
ence made  to  the  Newcastle-on-Tvne  central  station,  where  25,000 
lights  have  been  operated  solely  from  the  former  since  1890  with 
good  financial  results.  In  this  station  all  the  conductors  are  of  vul- 
canized rubber  cables  drawn  through  gas  and  water-tight  cast-iron 
underground  pipes,  through  which  chemically  dried  air  is  forced  by 
a  blower.  There  are  six  miles  of  piping  and  over  25  miles  of  cable, 
and  in  the  five  years  of  the  operation  of  the  plant  there  has  not  been  a 
single  instance  of  failure  of  operation,  of  an  explosion,  or  of  other 
trouble.  The  simplicity  of  the  steam  turbine  is  dwelt  upon  and  Mr. 
Leonard  thinks  that  this  type  of  motor  is  likely  to  become  an  im- 
portant factor  in  the  electrical  field,  while  the  design  of  a  dynamo  for 
use  with  it  offers  an  opportunity  for  the  ingenuity  of  inventors. 
Several  London  central  stations  are  described,  one  of  which  uses  four 
3S0-kw  Parsons  turbines  running  at  3,000  revolutions  per  minute. 
These  also  give  great  satisfaction,  being  accompanied  by  no  vibra- 
tion, and  working  at  an  economy  equal  to  that  of  the  compound- 
condensing  reciprocating  engines  which  they  displaced.  The  ab- 
sence in  England  of  electric  motor  services  and  the  poor  design  of 
switchboards  are  referred  to. 

A  French  substation  with  a  capacity  of  30,000  lights  is  described. 
This  is  supplied  from  a  distant  central  station  with  a  constant  cur- 
rent of  250  amperes,  all  devices  being  in  series,  the  total  E.  JI.  F. 
running  as  high  as  6,000  volts  at  times.  Power  is  furnished  thereby 
t'lrough  rotary  transformers  to  feed  a  five-wire  sjstem  of  conductors 
at  110  volts.  The  station  also  includes  a  storage  battery  plant  with  a 
capacity  of  24,000  10-cp  lamp  hours.  The  price  of  this  battery  was 
$107  per  kw-hour  of  output.  Mr.  Leonard  does  not  deem  this  to 
be  an  economical  adjunct,  and  says  that  the  craze  for  storage  bat- 
teries for  central  stations  seems  to  be  on  the  wane  in  Europe. 

In  France  Mr.  Leonard  examined  the  Heilmann  locomotive, 
which  he  pronounces  the  most  important  electrical  engineering 
development  of  all  he  saw  abroad,  .\mong  its  advantages  are  the 
greater  efficiency  of  the  boiler  and  engine  in  use  with  it  over  that 
of  the  locomotive  boiler  and  engine,  the  greater  control  over  the 
tractive  power,  and  the  less  destructive  effect  on  the  roadbed  of  the 
"hammer  blow"  and  side  thrust.  He  says  that  a  locomotive  of 
this  type  would  be  able  to  pull  SO  per  cent,  more  weight  than  the 
present  steam  locomotive,  and  could  pul!  the  same  weight  at  SO  per 
cent,  higher  speed.  The  remarks  of  Mr.  Leonard  on  the  impor- 
tance of  the  load  factor  in  central  stations  are  reprinted  in  full  else- 
where. The  paper  was  discussed  by  Messrs.  Townsend  Wolcott, 
J.  W.  Lieb,  Jr.,  C.  E.  Emery,  Herbert  Lloyd,  A.  E.  Kennelly, 
Wm.  Maver,  Jr.,  M.  W.  Forney,  Gary  T.  Hutchinson,  Richard 
Fleming,  Joseph  Sachs,  Profs.  F.  B.  Crocker  and  E.  J.  Houston. 

At  the  regular  monthly  meeting  of  the  council  on  the  same  date 
it  was  voted  that  the  general  meeting  of  the  institute  be  held  at 
Niagara  Falls,  beginning  June  18.  It  is  proposed  to  devote  this 
meeting  principally  to  the  question  of  power  transmission. 


A  Straight-Line  Accumulator  Cliaracteristic. 


BY   CARL   HERING. 

In  plotting  the  results  of  a  recent  set  of  accumulator  tests,  a 
number  of  different  curves  were  obtained,  depending  on  the  choice 
of  the  quantities  used  as  co-ordinates,  one  of  which,  and  a  very 
important  one,  was  found  to  be  practically  a  straight  line.  Not 
having  seen  this  lesult  published  before,  I  thought  it  might  be  new 
and  of  interest  to  those  working  with  accumulators,  as  it  enables 
one  to  find  by  a  very  simple  calculation  the  capacities  for  different 
rates  of  discharge.  The  result  will  probably  be  different  for  different 
types  of  accumulators,  and  each  maker  will  therefore  have  to  deter 
mine  for  his  particular  type  of  cell  whether  this  relation  is  a 
straight  line  function,  and  if  not,  then  whether  it  approximates 
su65ciently  close  to  it  for  the  calculations  occurring  in  practice. 
It  should  be  stated  here  that  this  accumulator  differed  somewhat 
from  the  usual  types,  it  being  specially  suited  for  rapid    discharges. 

In  the  tests  referred  to,  the  same  cell  was  fully  charged  for  each 
test,  and  was  then  discharged  at  each  of  a  number  of  different  rates, 
from  a  very  rapid  to  a  very  slow  one,  the  discharge  being  gpnsi<}ered 


ended  when  the  difference  of  potential  had  fallen  a  certain  fixed 
percentage  of  that  at  a  few  minutes  after  the  beginning;  the  current 
was  kept  constant  by  adjusting  the  external  resistance.  As  the  cell 
was  intended  foi  i)ower  purposes  it  would  have  been  more  correct 
to  have  kept  the  watts  constant  instead  of  the  current,  but  this 
involves  difficulties,  besides  introduces  errors;  the  differences  in 
the  results  are  probably  quite  negligible. 

The  curve  usually  constructed  is  the  one  connecting  the  capacity 
with  the  /hilt'  of  discharge,  but  as  this  is  far  from  being  a  straight 
line  it  is  at  first  sight  discouraging  to  try  to  reduce  it  to  a  con- 
venient formula  for  calculations.  Hut  if  instead  of  making  the 
abscissas  represent  the  /iiiir,  they  are  made  to  show  the  rates  in 
walls,  the  ordinates  being  the  capacities  in  7i'atl  hours,  then  the 
curve  for  this  particular  cell  approximated  within  2  per  cent,  to  a 
straight  line  having  the  general  form: 

watt  hours=  a  —  b  watts, 
the  values  of  the  constants  for  this  particular  accumulator  being 
0=228.  and  b=.Ti2  (or  ''  ).  This  enables  the  output  for  any  par- 
ticular rate  of  discharge  to  be  calculated  very  easily,  and  as  the 
results  were  obtained  between  a  very  rapid  and  a  relatively  slow 
discharge,  they  include  practically  all  the  cases  occurring  in  practice. 

For  a  theoretically  perfect  accumulator,  having  a  constant 
capacity  and  no  internal  resistance,  this  line  should  not  only  be 
straight  but  also  horizontal.  The  inclination  of  this  line,  therefore, 
also  shows  how  nearly  it  approaches  to  the  theoretically  perfect 
conditions. 

From  the  above  equation  it  is  also  very  easy  to  calculate  how  long 
the  discharge  will  continue  at  any  desired  rate  in  watts,  even  though 
the  curve  connecting  the  watts  and  the  time  is  by  no  means  a 
straight  line.     Dividing  by  the  watts  gives 


time  in  hours  : 
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The  curve  connecting  the  capacity  in  ampere  hours  with  the  rate 
in  amperes  is  somewhat  similar,  but  for  this  accunmlator  it  is  not  so 
close  an  approximation  to  a  straight  line;  perhaps  it  may  be  for 
other  types,  but  if  it  is  not,  it  may  be  sufficiently  so  for  many 
practical  purposes. 

As  it  is  often  required  to  know  the  capacity  at  a  certain  rate,  or 
perhaps  the  rate  for  a  certain  capacity  or  time,  the  above  simple 
relation  may  be  of  use  to  those  working  with  accumulators.  The 
desired  information  can,  of  course,  be  obtained  even  without  calcu- 
lation from  the  curve  itself,  but  it  may  often  happen  that  the  curve 
is  not  at  hand  while  the    constants  are  easily  remembered  or  noted. 

The  constants  must,  of  course,  be  determined  for  each  type  of  cell, 
as  they  will  probably  differ  considerably,  depending  mainly  on  the 
thickness  of  the  active  material,  and  on  its  poiosity. 


Importance  of  the   Load   Factor  in  Central  Stations.* 

BY    H.    WARD    LEONARD. 

All  central  station  people  have  known  for  years  that  the  most 
profitable  consumers  werfe„those  who  used  their  lamps  for  the  great- 
est number  of  hours. 

In  other  words,  that  the  net  profit  due  to  a  consumer  was  largely 
dependent  upon  the  relation  between  his  average  load  and  fiis  max- 
imum load,  which  Mr.  Crompton  in  England  has  aptly  called  the 
"load  factor."  Yet,  while  appreciating  this  fact,  central  station 
companies  make  their  rates  dependent  upon  the  kilowatt  hours 
used,  and  independent  of  the  maximum  kilowatts  used. 

Mr.  Arthur  Wright,  at  Brighton  in  England,  deserves  the  credit, 
as  far  as  I  know,  for  having  first  given  commercial  recognition  to 
this  load  factor  of  the  consumer.  Mr.  Wright  supplies  each  con- 
sumer not  only  with  a  meter  which  registers  the  kilowatt  hours 
used,  but  also  a  second  meter  of  .simple  construction  which  registers 
the  maximum  kilowatts  used  at  auj'  time  during  the  month,  and 
the  discount  which  the  consumer  gets  is  very  largely  due  to  the 
relation  between  his  average  and  his  maximum  kilowatts. 

Suppose  that  there  are  two  customers  connected  to  a  central  sta- 
tion and  that  ihe  monthly  readings  show  that  each  has  used  900 
kilowatt  hours.  By  the  usual  practice  in  this  country  the  bill  would 
be  the  same,  yet  one  bill  may  be  due  to  the  use  of  one  and  one- 
quarter  kilowatts  for  24  hours  per  day,  and  for  30  days  per  month, 
and  the  second  bill  may  be  due  to  the  use  of  30  kilowatts,  an  aver- 
age of  one  hour  per  day  for  30  days  per  month.  That  is,  the  first 
bill  may  be  due  to  a  steady  load,  such  as  a  few  lamps  in  a  basement 

*  Extracted  from  a  paper  read  before  the  February  niefling  ot  th?  Aluerican 
{aiititote  of  Electrical  Engineers, 
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of  a  liotel  or  a  ventilating  fan,  while  the  second  bill  may  be  due  lo 
a  larjjer  load  of  lamps  used  only  occasionally,  as  in  an  ofl'ice  buildinjj 
or  an  electric  elevator  requiring  30  kw  for  a  few  seconds  to  start  it 
up,  and  after  starting  requiring  only  15  kw. 

With  the  same  'JOO  kw  hours  per  monlli  for  the  two  casts,  llie 
central  station  company  should  charge  at  least  five  times  as  much 
for  the  case  having  the  elevator  and  small  load  factor  as  in  the 
other  case. 

It  is  a  fact  not  generally  appreciated  that  in  any  central  station 
the  cost  of  producing  a  kilowatt  hour  can  be  divided  into  two  por- 
tions, one  of  which,  such  as  interest  on  cost,  depreciation,  salaries, 
a  small  part  of  the  labor  and  coal,  vary  with  the  kilowatt  capacity 
of  the  plant,  that  is  propoitionately  to  the  maximum  load,  and  are 
independent  of  the  number  of  kilowatt  hours  produced,  and  the 
other  portion  of  the  cost  of  producing  1  kw  liour  represented  by  the 
larger  portion  of  the  coal,  labor,  water,  etc.,  is  dependent  upon  the 
number  of  kilowatt  hours  produced,  and  is  independent  ot  the  max- 
imum load. 

The  fact  about  this  matter  which  is  least  appreciated  is,  that  the 
portion  of  the  total  cost  of  1  kw-hour  produced,  which  depends 
upon  the  maximum  load,  is  about  two-thirds  of  the  total  cost,  and 
the  part  dependent  upon  the  output  is  only  about  one-third. 

In  a  modern  central  station  1  kw  of  its  capacity  represents  about 
$300  invested.  Consider  the  two  consumers  cited  above.  Both 
loads  are  in  use  at  the  time  of  maximum  daily  load.  For  the  ele- 
vator, the  central  station  has  to  provide  an  investment  of  $9,000,  for 
the  ventilating  fan  $375.  Assuming  interest,  depreciation  and  simi- 
lar charges,  at  10  per  cent,  we  have  $900  to  deduct  from  our  gross 
earnings  in  the  elevator  case  betore  we  reach  net  profits,  and  $37.50 
in  the  other  case. 

Suppose  we  get  10  cents  per  kilowatt  hour  in  each  case,  and  that 
the  cost  of  production,  independent  of  general  expenses,  interest, 
depreciation,  etc.,  is  50  percent,  of  the  gross  receipts,  etc.  This 
would  mean  that  if  we  get  10  cents  for  each  kilowatt  hour  in  both 
cases  our  gross  revenue  would  be  $90  per  month  in  each  case  and 
our  gross  profit  $45  per  month,  or  $540  per  year  in  each  case. 
But  in  the  elevator  case  we  have  interest  and  depreciation  charges 
of  $900  a  year,  and  hence  have  actually  lost  considerable  money  in 
supplying  this  customer,  while  in  the  other  case  we  have  made  a 
net  profit  of  over  $500  per  annum. 

We  would  have  to  charge  more  than  ten  times  the  rafe  per  kilo- 
watt hour  to  the  elevator  that  we  charge  to  the  ventilating  fan  to 
make  the  same  net  profit  on  $1  of  capital  invested. 

This  load  lactor  is  a  most  vital  question,  and  it  is  the  difference 
in  load  factors  in  English  and  American  central  stations  which 
makes  storage  batteries  commercially  possible  there  and  impossible 
here. 

The  average  load  factor  of  an  English  central  station  is  less  than 
15  p'er  cent.,  and  even  in  London  in  December  it  is  only  33  per 
cent.,  while  in  most  American  cities  the  load  factor,  which  averages 
40  percent.,  will,  in  December,  in  many  cases,  be  above  50  per  cent. 
This  difference  is  due  almost  wholly  to  our  motor  load,  which  is 
an  almost  unknown  quantity  abroad.  With  a  15  per  cent,  load 
factor  a  storage  battery  may  pay,  but  not  with  a  load  factor  of  40 
per  cent.,  especially  when  the  load  factor  in  our  central  stations  is 
rising  each  year. 

If  central  station  companies  would  offer  such  a  discount  due  to 
load  factor  as  to  warrant  an  individual  customer's  installing  at  his 
own  expense  a  storage  plant  which  he  would  charge  at  the  minimum 
rate  per  kilowatt  hour  by  a  steady  current  for  24  hours  per  day,  and 
then  used  this  stored  energy  to  supply  his  occasional  demands  of  an 
occasionally  very  large  rate  of  energy,  I  believe  it  is  possible  that 
the  central  station  companies,  the  storage  battery  companies  and 
the  consumers  might  all  derive  a  profit  from  the  arrangement.  I 
have  no  doubt  that  a  central  station  company  could  afford  to  make  a 
rate  of  four  cents  per  kilowatt  hour  for  a  continuous  service  night 
and  day,  and  make  a  satisfactory  profit,  while  it  would  surely  lose 
money  in  supplying  an  elevator,  such  as  described  above,  at  even 
15  cents  per  kilowatt  hour. 

I  believe  that  the  following  schedule  of  rates  fairly  represents  the 
charges  per  kilowatt  hour  that  should  be  made  to  customers  of 
various  load  factors. 

It  must  be  noticed  that  this  argument  would  lose  most  of  its  force 
if  the  maximum  load  of  the  consumer  did  not  occur  at  the  time  of 
day  when  the  maximum  load  was  upon  the  central  station;  but  in 
elevators,  and  similar  loads  which  call  for  their  maximum  load  in 
starting  up  every    few   seconds,  the    maximum  loads  will    not   only 


occur  together   occasionally,  but    this  will   sometimes  occur  at  the 
time  of  maximum  load  on  the  central  station,  and  when  thisaccumu- 


Rate   per    kw   hour    In    RcsullanI  Grosn  Income  per 
cenlb.  I     aituuiu  per  kw  ot  plant. 


n3l.40 
175.20 
210.24 

227.76 
245.28 
262.80 
281.07 
297.84 


50 

7 

306  60 

60 

6 

315  36 

70 

5.3 

325.00 

80 

4.8 

336.i8 

90 

4.4 

346.89 

lOJ 

4 

350.40 

lated  load  is  put    upon  the  central    station,  the  kilowatts    must   be 
there  to  meet  the  demand. 


Electrical  Transmission  from  Niagara  to  Buffalo. 

A  meeting  was  held  Feb.  21,  at  Buffalo,  between  Secretary  W.  B. 
Rankin,  of  the  Niagara  Falls  Power  Company,  and  a  committee  of 
Buffalo  municipal  representatives,  at  which  Mr.  Rankin  presented 
for  consideration  a  statement  of  the  views  of  his  company  with  re- 
spect to  the  transmission  of  electrical  power  from  Niagara  to  Buffalo. 
The  application  made  by  the  Niagara  Falls  Power  Company 
as  to  transmitting  to  and  distribution  in  Buffalo  10,000  hp 
generated  in  its  power  house  at  Niagara  Falls  was  stated  to  be 
necessary  as  a  basis  for  a  decision.  To  be  ready  to  do  this  will  in- 
volve the  extension  of  the  present  wheel  pit  by  at  least  140  feet,  and 
the  installation  of  three  5,000-hp  turbines  and  three  5,000- 
hp  dynamos  in  addition  to  those  already  ordered  and  partly 
installed  (one  being  a  reserve);  also,  the  building  of  transformers, 
transmission  lines  and  a  distributing  system.  The  company  is  advised 
that  such  extension  of  wheel  pit  and  the  necessary  hydraulic  and 
electrical  installation  can  be  made  within  eight  months  from  the 
ime  the  order  is  given  for  the  work  and  plant.  Before  the  order  is 
given  it  is  necessary,  therefore,  for  the  company  to  know,  and  at 
an  early  day,  what  action  the  city  of  Buffalo  will  take  in  regard  to 
a  franchise. 

The  power  company  has  found  that  it  cannot  economically 
transmit  to  Buffalo  less  than  10,000  hp,  and  it  cannot  consider 
the  transmission  of  any  less  amount.  If  a  proper  franchise  be 
granted,  the  company  is  prepared  to  institute  the  arrangements 
necessary  to  effect  the  proposed  transmission  and  distribution  of 
10,000  electrical  horse  power  generated  at  Niagara. 

While  the  company  recognizes  the  propriety  of  provisions  for  the 
protection  of  property  and  the  public  safety,  there  have  been  sug- 
gested some  restrictions  which,  if  incorporated  in  the  franchise, 
will  absolutely  prevent  its  acceptance  by  the  company. 

First — The  company  cannot  accept  a  time- limit  less  than  the  term 
of  its  bonds.  Such  a  restriction  would  deprive  the  company  of  any 
proper  or  usual  basis  for  estimating  the  propriety,  security  or  extent 
of  its  proposed  investment;  and 

Second — The  company  cannot  consent  to  the  fixing  of  a  maximum 
or  other  price  for  power  within  the  city.  The  price  must  be  left  as 
a  matter  of  negotiation  in  each  instance  between  the  company  and 
the  taker  of  the  power,  who  will  find  adequate  protection  in  the 
fact  that  unless  the  electrical  power  can  be  used  at  a  cost  below  that 
of  steam  power  it  will  not  be  used.  The  company  will  be  prepared 
to  sell,  and  can  sell,  power  in  Buffalo  to  those  who  wish  to  buy  it, 
only  because  they  find  it  more  economical  than  any  other  power. 

As  to  the  city  purchasing  the  power  from  the  company  at  Niagara, 
the  company  is  now  ready  to  execute  a  contract  in  either  one  of 
three  forms  for  the  sale  to  the  City  of  Buffalo  of  10,000  hp,  deliver- 
able on  the  lands  of  the  company  at  Niagara,  upon  the  following 
terms  and  at  the  following  prices: 

First— 10,000  hp  undeveloped  on  lands  of  the  company  at  Niagara 
at  $10  per  hp  per  annum,  24-hour  power;  the  City  of  Buffalo  to 
make  its  own  wheel  pits  and  side  tunnels  and  to  put  in  its  own 
wheels.  The  necessary  water,  the  inlets  and  the  necessary  discharge 
space  in  the  completed  tunnel  of  the  company  are  now  ready  to 
produce  this  power.  This  form  of  contract  is  of  public  record  at 
Lockport  with  the  Niagara  Falls  Paper  Company,  by  whom  this 
form  of  power  has  been  in  satisfactory  use  for  over  one  year,  show- 
ing that  interruptions  from  ice  or  other  causes  are  not  to  be  feared. 
Second— Or  10,000  hp  developed  on  the  shaft  of  turbines  furnished 
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by  the  company  on  the  company's  lands  at  Niagara,  at  $13  per  hp 
per  annum,  24-hour  power;  so  to  be  delivered  within  six  months 
from  the  execution  of  the  contract. 

Third— Or  10,000  electrical  horse  power,  alternating  current,  at  a 
voltage  of  2,000  as  it  comes  from  the  company's  generators  at  the 
power  house,  24  hour  power,  at  S18  per  horse  power  per  annum,  to 
be  delivered  within  eight  months  from  the  execution  of  the  contract. 
In  the  event  of  the  city  making  a  conlr.act  for  power  in  either  of 
the  above  forms  the  company  will  place  at  its  disposal  all  the  data 
which  it  has  gathered  in  a  five-years'  study  of  the  problems  of  trans- 
mission, and  will  arrange  for  a  s.itisfactory  use  by  the  city  of  the 
rights  of  way  between  Niagara  Falls  and  Buffalo  which  the  company 
has  acquired.  These  rights  of  way  are  three  in  numbei  and  are 
practically  complete. 

The  company  cannot  name  a  price  for  electrical  power  transmitted 
to  the  Buffalo  city  line,  ;\s  in  the  question  of  transmission  are  in- 
volved the  uncertainties  of  the  losses  and  cost  of  operation  and 
maintenance. 

The  company  has  made  a  contract  with  a  large  electrical  power 
user  for  not  less  than  520,000  per  annum  for  1,000  electrical  hp 
delivered  on  the  company's  land  in  Niagara.  As  this  statement  has 
been  called  in  question,  the  company  offered  to  submit  this  con- 
tract to  the  inspection  of  the  Mayor  of  the  City  of  Buffalo. 

Referring  to  the  tabulated  statement  said  to  have  been  prepared 
by  Mr.  Richard  Hammond  and  recently  published  in  the  Buffalo 
Courier,  showing  the  cost  of  1,000  hp  ten  hours  per  day  to  be 
$21  per  horse  power  per  annum,  the  comnany  is  prepared  to  prove 
that  for  the  city  of  Buffalo  and  under  the  conditions  assumed  in 
that  statement,  the  annual  cost  of  such  10-hour  power  is  not  less 
than  $32.  If  there  were  any  plants  existing  under  the  same  condi- 
tions and  of  the  other  sizes  mentioned  in  the  publication,  the  dis- 
crepancy between  the  figures  estimated  for  the  larger  units  and  the 
actual  figures  would  be  even  greater. 

With  a  determination  to  avoid  all  arbitrary  estimates,  considera- 
tion has  been  given  to  actual  facts  and  actual  conditions  in  the  cities 
hereafter  mentioned,  and  the  following  figuies  are  submitted,  which 
the  company  considers  as  indisputable: 

A  recent  test  by  a  disinterested  expert  of  the  cost  of  steam  power, 
ranging  over  a  period  of  18  months,  in  a  Buffalo  plant  using  con- 
siderably over  1,000  hp  under  excellent  condition  as  to  econom}-, 
shows  the  annual  cost  of  such  11 -hour  power  to  be  $32.70. 

At  the  Buffalo  City  Water  Works,  with  engine  capacity  of  3,600 
bp,  the  average  cost  of  all  the  engines  in  use  for  the  years  1893  and 
1894,  as  stated  bj-  their  engineer,  for  over  2,000  hp,  is  $77.55,  and 
Mr.  Kuapp  estimates  that  for  18^  the  cost  of  3,000  hp  will  be  over 
S60;  this  is  pump  horse  power,  and  the  average  efBcieuc}-  of  the 
engines  having  been  found  to  be  80  per  cent. ,  the  average  cost  of 
the  steam  horse  power  of  the  pumping  engines  for  the  jeats  1893 
and  1894  is  $62.04. 

In  Milwaukee,  Wis.,  as  the  result  of  a  year's  work  at  the  North 
Point  plant  of  the  city's  water  works  with  steam  pumping  engines 
of  500  bp  (a  plant  which  Prof.  R.  H.  Thurston,  the  recognized 
American  authoritj'  on  the  cost  of  steam  power,  pronounces  one  of 
the  most  economical  steam  plants  in  existence),  a  careful  examina- 
tion shows  the  cost  of  pump  horse  power  to  beS7S.  83,  and  for 
steam  power  to  be  $68.25,  and  this  exclusive  of  any  allowance  for 
insurance  and  taxes. 

In  Urban  &  Company's  flouring  mill  in  Buffalo,  a  recent  expert 
test  of  a  400-bp  plant  covering  the  j'ear  1894,  shows  the  cost  of  this 
24-hour  power  to  be  not  less  than  $45. 

Mr.  Huntle}',  the  general  manager  of  the  General  Electric  Com- 
pany, of  Buffalo,  states  that  it  is  safe  to  say  that  in  nearly  every 
factory  in  the  city  the  cost  of  steam  power  is  not  less  than  $45  to 
$60. 

If  the  city  does  not  desire  to  purchase  power  at  Niagara,  as  above 
suggested,  then,  within  the  limits  and  to  the  extent  above  stated, 
but  not  otherwise,  the  Niagara  Falls  Power  Company  renews  its 
application  for  a  franchise  in  the  city  of  Buffalo. 

After  reading  the  .statement  given  above,  in  reply  to  questions 
Mr.  Rankin  said  that  the  time  limit  referre''  to,  dependent  upon 
the  duration  of  its  50  per  cent,  bonds,  was  for  40  3-ears  from  1892. 
He  also  said  that  there  would  be  no  difficulty  in  furnishing  Buffalo 
with  any  amount  of  power  up  to  30,000  hp,  and  that  after  the  first 
10,000  hp  it  could  be  sent  in  blocks  of  5,000  hp.  The  companj-  has 
contracted  to  furnish  over  10,000  hp  upon  call,  and  most  of  this  is 
to  be  furnished  as  soon  as  the  companj'  is  ready  to  supply  it.  He 
also  said  that  if  Buffalo  wanted  more  than  from  30,000  to  50,000  hp 
the  Niagara  Company  would  probably  build  another  tunnel. 


The  Monocyclic  System. 
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To  the  central  station  man  no  recent  change  in  engineering  prac- 
tice can  have  more  interest  than  the  renaissance  of  alternating 
current  work  which  is  now  in  progress.  Truth  to  tell,  until  quite 
recently  the  alleinating  current  was  somewhat  under  a  cloud  in  the 
estimation  of  both  station  managers  and  engineers.  It  had  served 
an  immensely  useful  purpose  in  the  extension  of  electric  lighting 
to  places  where  it  would  have  been  utterly  impracticable  to  install 
a  direct  current  system  of  any  sort,  on  account  of  the  scalttred 
nature  of  the  work.  A  very  large  number  of  stations  have  been 
installed  on  the  alternating  system,  and  I  am  sorry  to  say  that  a 
large  proportion  of  them  have  been  somewhat  unsatisfactory,  not  in 
their  general  operation,  but  in  the  character  of  their  service  and 
the  commercial  results.  It  is  quite  common  to  find  alternating 
stations  with  a  plant  efficiency  considerably  below  50  per  cent.,  and 
in  which  the  regulation  is  maintained  only  within,  perhaps,  about 
10  per  cent.  Under  these  circumstances,  it  is  small  wonder  that  the 
advocates  of  the  direct  current,  the  uses  of  which  as  an  engineering 
problem  have  been  very  completely  worked  out,  have  been  often 
somewhat  violent  in  their  animadversions  on  alternating  currents  in 
general.  Nevertheless,  in  the  last  two  01  thiee  years  there  has  been 
a  vast  change  for  the  better  in  alternating  practice;  a  change  not 
jet  rapid,  but  bidding  fair  to  be  far-reaching.  This  change  has 
taken  up  a  three-lold  path  toward  progress: 

First,  the  use  of  large  transformers  is  becoming  more  frequent. 
Next,  these  transformers  are  more  and  more  used  in  conjunction 
with  systems  of  secondary  mains;  and,  finally,  it  is  now  possible  to 
install  an  alternating  plant  that  shall  be  able  to  operate  motors  as 
successfully  as  can  be  done  with  direct  current.  In  ordinary  central 
station  practice  the  motor  service  does  not  usually  plaj-  a  veiy 
important  part;  nevertheless,  the  ability  to  run  motors  is  most  valu- 
able. It  is  more  profitable,  speaking  broadly,  to  sell  current  for 
light,  for  a  better  price  per  kilowatt  hour  can  be  obtained;  at  the 
same  time,  if  motors  can  be  readily  furnished,  a  useful  day  load 
can  be  obtained  when  it  is  needed,  and  the  plant  becomes  of  greater 
service  to  the  communitj-,  a  thing  which,  in  these  days  of  more  or 
less  friction  with  common  councils,  is. of  no  small  importance.  Not 
only  can  motors  now  be  successfully  worked  off  alternating  circuits, 
but  off  a  wide  variety  of  such  circuits.  As  yet,  however,  there  is  no 
successful  motor  for  use  on  the  simple  alternating  system,  which  has 
for  the  most  part,  been  installed  in  this  country.  While  it  is  pos- 
sible to  construct  a  single-phase  motor  even  for  120  to  130  cycles 
per  second,  the  frequencj-  most  used  in  America,  it  is  at  present 
very  doubtful  whether  such  a  motor  can  be  made  to  start  and  run 
in  a  way  which  will  be  generally  satisfactory.  Abroad,,  where  low 
periodicities  are  used,  better  results  may  be  obtained,  but,  even 
there,  there  is  a  noticeable  silence  on  several  important  points  in 
describing  alternating  motor  practice.  Appearances  indicate  that 
even  with  the  advantage  of  low  frequency,  motors  for  use  on  simple 
alternating  circuits  still  start  badly,  and  particularly  require  enor- 
mous currents  at  the  moment  of  starting;  hence  the  growth  of  various 
modified  alternating  systems,  of  which  the  polyphase  are  the  best 
known,  by  the  use  of  which  it  becomes  possible  to  avoid  this  diffi- 
culty entirely  and  to  work  alternating  current  motors  in  everj- 
respect  as  satisfactory  as  those  operated  by  direct  current. 

The  polyphase  motor  has  solved  the  problem  of  securing  good 
motor  service  with  alternating  currents  in  a  very  complete  manner, 
although  at  the  cost  of  slight  complications  which,  while  generallj' 
overestimated,  are,  nevertheless,  distasteful  to  central  station  men, 
especiallj'  where  the  use  of  such  a  sjsteui  would  involve  an  exten- 
sive and  costly  re-arrangement  of  the  distribution  service.  It  is  the 
purpose  of  this  paper  to  call  your  attention  to  the  various  methods 
of  central  station  distribution,  involving  motor  service  on  the 
alternating  current  sj-stem,  and  more  especially  to  a  modified 
single-phase  alternating  system  which  lends  itself  very  readilj'  to  a 
very  simple  and  straightforward  distribution  for  lighting  without 
sacrificing  the  excellent  motor  service  which  makes  the  true  poly- 
phase systems  so  desirable.  For  all-around  central  station  work, 
the  lighting  service  is  of  most  fundamental  importance,  and  con- 
venience and  economy  in  this  particular  must,  in  a  vast  majoritj' 
of  cases,  be  the  fir.st  consideration.  Fig.  1  shows  in  a  diagrammatic 
manner  the  general  arrangement  of  various  alternating  circuits, 
including  those  already  familiar  and  the  polj'phase  and  monocyclic 
systems.  First  in  order,  both  of  time  and  extended  use,  comes  the 
simple  alternating  system,  single  phase,  with  an  ordinary  two-wire 
distributing  circuit.     In  operating  the  secondaries  of  such  a  system, 


March  9,  189S. 


THE     EIvECTRICAIv     WORLD. 


303 


we  run  immediately  into  limitations  imposed  by  the  feasible  voltage 
for  lamps,  limitations  which  have  acted  as  a  brake  on  alternating 
current  work,  and  which  are  responsible  for  a  good  many  dilVicul- 
tics  in  the  operation  of  alternating  plants.  Opposite  the  diagram  of 
this  circuit  is  placed  the  relative  amount  of  copper  required  for 
lighting  with  such  a  distribution. 

Next  comes  the  alternating  circuit  modified  for  Edison  three-wire 
distribution,  which  is  so  familiar  in  its  character  that  it  needs  no 
description  here.  The  amount  of  copper  needed,  on  the  supposition 
that  neutral  is  half  the  size  of  either  of  the  others,  is,  of  course, 
enormously  reduced,  amounting,  as  you  see,  to  less  than  one-third 
of  that  needed  with  the  two-wire  system;  consequently,  the  second- 
ary main  distribution,  so    important    to   economical    operation,  can 
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they  are  derived  from  the  same  machine,  and  with  a  given  excita- 
tion of  that  machine,  unless  the  loss  in  the  two  circuits  is  the  same, 
the  voltage  must  necessarily  be  different,  consequently  the  generator 
cannot  be  compounded  for  both  circuits  unless  the  circuits  are 
balanced.  There  are  three  ways  out  of  this  diflkulty;  none  of  them, 
unfortunately,  is  altogether  unobjectionable. 

In  the  first  place,  one  can  make  the  loss  on  the  line  so  small  that 
the  difference  in  voltage,  due  to  any  reasonable  difference  in  load, 
IS  of  no  moment.  This  can  sometimes  successfully  be  done,  but 
more  often  it  involves  a  very  unnecessary  cost  for  copper,  and  even 
at  its  best  is  likely  to  give  regulation  which,  although  belter  than 
that  found  on  most  simple  alternating  systems,  is  yet  not  good 
enough  to  suit  the  requirements  of  the  best  modern  engineering. 

Second,  the  machine  can  be  compounded  for  loss  on  one  of  the 
lines, 'a  feeder  regulator  being  used  on  the  other.  This  practically 
means  hand  regulation  of  one  circuit. 

Or,  finally,  both  circuits  can  be  operated  by  such  regulators.  In 
any  case,  if  motors  are  to  be  operated,  the  two-phase  must  be 
interlinked  at  least  by  one  wire. 

A  somewhat  simpler  two-phase  distribution  is  that  shown  in  Fig. 
2,  where  the  two  phases  unite  into  a  common  three-wire  circuit. 
The  amount  of  copper  here  required  differs  very  materially  accord- 
ing to  the  limitations  of  voltage  that  one  chooses  to  fix.  If  the 
maximum  voltage  of  the  system  is  limited  to  the  same  maximum 
voltage  used  on  the  single-phase  two-wire  or  two-phase  four-wire 
system,  the  amount  of  copper  required  is  very  largel5-  increased  by 
the  use  of  the  third  wire,  owing  to  the  fact  that  the  two  circuits 
combined  are  out  of  phase  with  each  other  by  90  degrees.  The 
relative  amount  of  copper  required  here  is,  as  you  see,  145.5.  If,  on 
the  other  hand,  the  question  of  maximum  voltage  between  wires  is 
neglected,  and  the  voltage  is  determined  by  the  use  of  lamps  of  the 
same  voltages  as  on  the  other  systems,  then  the  amount  of  copper 
is  materially  reduced,  being  a  trifle  less  than  three-fourths  of  that 
required  on  the  systems  before  mentioned."  In  this  case  we  neglect 
the  fact  of  there  being  an  excessive  voltage  between  the  outside 
wires,  and  connect    lamps    between  the    middle    wire    and  the  two 
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Diagrams    Representing    Alternating   Systems. 


be  carried  out  with  the  greatest  facility.  We  are  justified,  at 
present,  in  saying  that  neither  of  these  systems  lend  themselves  to 
the  ready  operation  of  motors. 

We  may  next  consider  the  two-phase  alternating  system  worked 
with  four  wires,  giving,  if  desired,  two  separate  circuits  for  each 
machine.  The  copper  here  required  is  the  same  as  that  used  with 
the  single  phase,  and  so  long  as  the  four  wires  are  kept  together 
motors  can  be  freely  operated.  Here  is  assuredly  a  step  in  advance. 
The  operation  of  two  separate  circuits,  however,  from  a  single 
machine,  involves  certain  complications.  In  the  first  place,  unless 
the  circuits  are  balanced  as  to  load,  the  operation  of  the  sj'stem  is 
somewhat  difficult  to  make  satisfactory  in  point  of  regulation.  The 
circuits  themselves  have  absolutely  no  influence    on  each  other,  but 


outside  ones,  much  in  the  manner  of  an  Kdison  three-wire  system, 
with  the  exception,  of  course,  that  the  saving  in  copper  is  not  any- 
thing like  the  same  amount.  Such  a  system  allows  the  distribu- 
tion of  the  whole  load  for  lights  and  power  in  a  single  circuit  con- 
taining only  three  wires.  It  therefore  avoids  the  difficulty  of  regu- 
lating two  separate  circuits.  On  the  other  hand,  it  causes  a  new 
and  very  curious  difficulty,  owing  to  the  fact  that  the  two  combined 
phases  are  unsymmetrical  with  regards  to  the  inductance  of  the 
system.  The  voltages  between  the  middle  wire  and  the  two  outside 
wires  are  unequal,  when  the  systems  are  equally  loaded,  by  an 
amount  depending  on  the  inductive  loss  on  the  line.  Consequently, 
when  in  balance  for  regulation,  the  system  is  unbalanced  as  regards 
the  load  on  the  two  sides,  a  condition  which,  although  it  may  not 
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lead  to  trouble  in  some  cases,  is  still  a  menace  lo  the  successful 
operation  of  the  system,  unless  the  distribution  be  skillfully  engi- 
neered. There  is,  however,  the  possibility  of  a  noticeable  saving  in 
copper. 

We  may  next  pass  to  the  three-phase  alternating  system.  The  s>3- 
tem  which  corresponds  to  the  two-phase  four-wire  system  will  not  be 
considered,  as  the  use  of  three  separate  circuits  would  be  even  more 
troublesome  than  that  of  two,  and  would  have  no  compensating 
advantages.  The  ordinary  three-phase  circuit  is  that  shown  in  the 
figure,  wherein  the  three  phases  aie  united  into  three  wires  and 
taken  everywhere  where  the  motors  and  lights  are  wanted.  In  this 
case,  for  the  same  voltage  between  wires,  the  amount  of  copper  de- 
manded is  just  three-fourths  of  that  demanded  for  a  single-phase 
two  wire  or  two  phase  four-wire  circuit.  To  compensate  for  this, 
there  is  the  possibility  of  unequal  voltages  in  case  the  three  legs  of 
the  circuit  are  unequally  loaded,  owing  to  interaction  in  transformers 
and  in  the  generator.  So  far  as  inductance  on  the  line  is  concerned, 
the  system  is  symmetrical  and  balanced. 

If  the  load  on  the  three  branches  is  very  unequal,  as,  for  example, 
if  one  branch  is  entirely  unloaded  or  very  lightly  loaded,  while  the 
other  two  are  worked  to  their  full  capacity,  there  will  be  a  percep- 
tible unbalancing  of  the  voltage.  Experience,  however,  shows  that 
with  anything  like  the  same  care  in  balancing  that  would  apply  lo 
an  Edison  three-wire  system,  this  theoretical  difficulty  of  balance  is 
absolutely  negligible.  I  say  this  advisedly,  as  the  question  has  been 
so  often  raised  that  I  have  taken  pains  to  investigate  the  conditions 
in  three  plants  operating  lights  with  reference  to  this  particular 
thing,  and  the  statement  just  made  is  the  result  of  actual  practice. 
It  might  be  thought  at  first  sight  that  good  results  could  be  obtained 
by  combining  with  either  a  two-phase  or  three-phase  system  the 
Edison  three-wire  distribution.  As  a  matter  of  fact,  such  a  system 
would  be  unreasonably  complicated  with  either  two  or  three  phases,^ 
as  any  central  station  man  will  readily  appreciate,  inasmuch  as  it 
would  be  necessary  to  have  two  or  three  wire  systems,  each  balanced, 
and  mutually  biilanced  with  respect  to  each  other,  covering  the 
territory  if  motors  are  to  be  run,  or  at  least  interlinked  in  a  some- 
what complicated  way. 

There  is,  however,  a  three-phase  system  which  does  secure  a  very 
great  advantage  in  copper.  This  is  the  three  phase  four- wire  sys- 
tem shown  in  the  figure.  It  consists  of  the  ordinary  three  wires 
employed  on  the  three-phase  system,  with  the  addition  of  a  balance 
wire  proceeding  from  the  common  connection  of  the  generator  or 
the  transformer  and  forming  a  part  of  the  general  distribution  sys- 
tem. The  lights  are,  as  can  be  seen  from  the  figure,  connected 
between  either  of  the  three-phase  wires  and  the  balance  wire. 
Betwetn  each  of  the  outside  wires  there  are,  therefore,  what  may  be 
considered  two  lamps  in  series,  having,  however,  a  phase  difference 
of  120  degrees.  The  voltage  of  transmission,  then,  between  each  of 
the  three  main  wires,  is  1.73  times  the  voltage  employed  in  the 
lamp  connected,  nearly  200  volts  for  110  volt  lamps.  This  necessa- 
rily means  a  large  saving  in  copper,  which  is  stil)  further  enhanced 
by  the  fact  that  the  three-phase  three-wire  system  requires  intrinsi- 
cally only  75  per  cent,  of  the  copper  used  on  the  single  phase  or 
direct  current  system.  The  total  result  with  this  particular  connec- 
tion is  but  29>^  per  cent,  of  the  copper  required  on  the  single-phase 
system,  supposing,  as  in  the  Edison  three-wire  distribution,  the 
neutral  wire  to  be  half  the  size  of  either  of  the  others.  Such  a  system 
is  in  successful  use  at  St.  Hyacinthe,  Canada,  in  connection  with 
long  secondary  mains.  The  price  paid  for  this  saving  in  copper  is 
the  introduction  of  a  fourth  wire  into  the  distributing  system. 

Comparing,  then,  the  lighting  distributions  on  the  two  and  three- 
phase  systems,  we  find  that  if  three  wires  only  are  used,  both  save 
very  nearly  the  same  amount  of  copper.  The  extreme  voltage  be- 
tween wires  on  the  two-phase  circuit  is,  however,  considerably  greater, 
and  both  are  liable,  but  not  likely,  to  become  unbalanced. 

There  is  this  difference,  however,  that  if  we  are  to  balance  a 
three-phase  system  in  respect  to  voltage,  we  need  only  to  see  that 
the  load  is  unequally  distributed  between  the  three  branches.  If  we 
are  to  balance  a  two-phase,  three-wire  system,  we  must  see  that  this 
load  is  unequally  distributed  between  the  three  branches  by  an 
amount  depending  on  the  inductance  of  the  line.  We  therefore 
see,  comparing  the  polyphase  with  the  single-phase  system,  that  the 
price  we  have  to  pay  for  the  privilege  of  successfully  operating 
motors  is  a  certain  amount  of  complication  in  circuits,  which,  while 
not  of  great  importance  in  new  installations,  hinders  the  ready 
adaptation  of  a  polyphase  system  in  a  plant  having  already  a  large 
number  of  circuits  installed,     .attractive  as   the  single-phase  is  in 


its  beautiful  simplicity  of  wiring,  we  cannot  yet  successfully  run 
motors  from  it.  It  was  for  the  purpose  of  preserving  that  simplicity 
of  distribution  which  is  peculiarly  valuable  in  connection  with  large 
central  stations,  especially  those  already  installed,  and  joining  to 
this  the  same  ability  of  tunning  motors  found  on  the  polyphase 
system,  that  the  monocyclic  system,  to  which  I  am  about  to  cal] 
your  attention,  has  been  perfected.  You  see  it  first  in  its  two- wire 
form.  Here,  so  far  as  the  lighting  distribution  is  concerned,  it  is 
absolutely  identical  with  any  of  the  alternating  systems  now  in- 
stalled, in  simplicity,  convenience  and  in  the  amount  of  copper 
necessary.  The  main  circuit  of  the  tiionocjclic  machine  constitutes 
a  simple  single-phase  alternator,  and  so  far  as  the  lighting  on  the 
system  is  concerned  is  identical  with  it,  connected  in  preci.'ely  the 
same  way,  feeding,  if  desirable,  into  the  same  circuits  without 
change.  There  is,  however,  on  the  armature  of  the  monocyclic 
machine  a  supplemental  coil,  shown  on  the  diagram  as  connected 
to  the  middle  point  of  the  main  winding  on  the  monocyclic 
machine,  from  which  a  power  wire  may  be  led.  This  need  be  of 
small  cross  section,  and  only  has  to  be  carried  to  those  points  in  the 
system  at  which  it  is  desired  to  rperale  motors,  and,  as  I  shall 
presently  show,  this  power  wire  enables  one  to  run  motors  possess- 
ing the  same  desirable  characteristics  as  the  .polyphase  motors,  and, 
indeed,  generally  identical  with  them,  without  in  any  way  disturb- 
ing the  lighting  distribution,  except  in  so  far  as  Ohm's  law  is  a 
necessary  limitation  on  all  combined  power  and  lighting  circuits. 
In  the  last  diagram  here  we  see  the  same  device  applied  to  an 
Edison  three-wire  system  for  the  distribution  of  lights,  along  with 
which  is  carried  the  same  insignificant  power  wire  which  permits 
the  successful  operation  of  motors.  The  value  of  the  three-wire 
feature  in  the  distribution  of  lights  is  evident,  the  amount  of  copper 
being  the  same  as  in  the  Edison  system  of  the  tame  voltage.  With 
this  monocyclic  system  we  can  compound  the  generators  for  any 
reasonable  loss  in  the  line,  and  can  arrange  the  lighting  system 
without  incurring  any  troublesome  questions  of  balance,  so  as  to 
give  as  good  regulation  even  as  can  be  obtained  on  a  direct-current 
system.     Beyond  this,  we  have  the  power  of  luuning  motors. 

It  is  instructive  to  glance  over  this  list  of  allernating  lighting 
systems  to  see  their  relative  complexity  and  advantages.  It  is 
especially  noteworthy  that  any  and  every  method  of  distribution 
that  saves  copper  introduces  in  some  form  or  other  the  question  of 
balance.  This  is  the  price  we  pay  for  reduction  in  cost  of  con- 
ductors. It  has  not  seriously  interfered  with  the  use  of  the  Edisou 
three-wire  system ;  in  fact,  those  most  familiar  with  that  system 
were  the  first  to  make  light  of  the  difficulty;  nor  do  I  think  it  stands 
as  a  valid  objection  to  the  use  of  the  polyphase  systems  in  cases 
where  they  are  desirable,  as  none  of  them  are  more  sensitive  in  the 
matter  of  balance  than  the  Edison  three-wire  system  which  is  now 
in  such  extensive  and  uniformly  successful  use.  We  may  further 
note  that  in  each  of  the  alternating  systems  where  a  very  great 
saving  of  copper  is  accomplished,  a  fourth  is  necessaiy,  at  least  if 
both  lights  and  motors  are  to  be  operated;  in  each  case,  however, 
of  trifling  size. 

Having  now  looked  over  the  field  in  general,  we  may  pass  to  the 
more  minute  consideration  of  the  somewhat  striking  electrical 
peculiarities  of  the  monocyclic  system ;  peculiarities  which,  although 
they  do  not  involve  any  particular  complexity,  are  yet  of  decided 
interest. 

The  general  principle  of  the  system  is  well  shown  in  this  diagram. 
So  far  as  the  main  work  of  the  generator  is  concerned,  its  winding 
is  closely  similar  to  that  of  any  well-designed  alternator.  The 
armature  is  of  the  iron-clad  type  and  the  winding  is  made  in 
machine-wound  coils  which  are  invariably  insulated,  and  can  be 
very  readily  slipped  into  place.  There  is,  however,  upon  the  arma- 
ture a  second  set  of  coils  of  cross  section  equivalent  to  that  of  the 
main  coil,  but  composed  of  comparatively  few  turns,  so  that  the 
room  taken  up  on  the  armature  is  very  small,  and  owing  to  the 
shallowness  of  the  slots  necessary  to  accommodate  this  second  or 
teaser  coil,  the  output  of  the  machine,  considered  as  a  single-phase 
generator,  is  not  affected.  This  teaser  coil  is  located  with  reference 
to  the  main  coil,  as  shown  in  the  diagram.  Its  place  on  the  arma- 
ture is  midway  between  the  other  coils  and  the  electromotive  force 
generated  is  in  a  direction  at  right  angles  to  that  of  the  principal 
coil.  It  is  evident  now  that  if  we  connect  the  terminal  of  this 
teaser  coil  with  either  of  the  terminals  of  the  main  coil  we  shall 
gel  an  electromotive  force  compounded  of  the  two,  and  in  some 
intermediate  direction.  In  general,  by  varying  the  proportions  of 
the  two  coils,  and  hence  their  electromoli%e  forces,  we  could  obtain 
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a  resultant  electromotive  force  between  llieir  terminals  having  any 
anj»le  we  pleased  with  either  the  main  or  the  teaser  coil.  If, 
then,  wires  are  taken  upon  the  line  from  the  terminals  of  the  main 
coil,  and  also  from  the  teaser  coil,  we  can  obtain  from  the  main 
line  three  electromotive  forces,  two  of  which  are  sjnimetrically 
situated  with  reference  to  the  E.  M.F.  of  the  teaser  coil,  and  bear  to 
it  any  phase  relation  that  we  please.  One  of  the  most  convenient 
arrangements,  and  that  which  is  most  generally  adopted,  involves 
such  a  relation  of  the  electromotive  force  of  the  teaser  coil  to  that  of 
the  main  coils  that  we  shall  have  on  the  line  three  electromotive 
forces  approximately  60  degrees  apart.  In  other  words,  the  resultant 
E.  M.  Fs.  between  teasers  and  main  coils  are  each  60  degrees  from 
the  E.  M.F.  of  the  teaser  coil.  Such  an  ariangemeni  is  that  shown 
in  the  diagram.  Under  these  circumstances,  it  is  clear  that  if  one 
of  these  electromotive  forces  were  reversed,  either  in  transformers 
or  anywhere  in  the  translating  devices,  the  result  would  be  three 
electromotive  forces  120  degrees  apart,  one  of  them  having  been 
turned  through  an  angle  of  ISO  degrees.  Meanwhile,  the  relation 
between  the  power  wire,  which  is  connected  to  the  teaser  coil,  and 
the  outside  wire  has  no  effect  upon  the  electromotive  force  between 
these  outside  wires,  since  the  electromotive  force  of  the  main  coil 
itself  does  not  interact  with  the  power  wire,  except  in  so  far  as  a 
portion  of  it  may  act  with  the  power  wire  to  form  a  resultant  phase 
and  electromotive  force  for  ruaning  motors.  Consequently,  so  far 
as  lights  are  concerned,  the  two  outside  wires  behave  precisely  like 
the  leads  from  any  other  alternating  generator,  while  so  far  as 
motors  are  concerned,  we  have  the  power  of  getting  our  three  elec- 
tromotive forces  120  degrees  apart,  aud  hence  have  the  same 
magnetic  effect  as  with  a  three-phase  system.  The  arrangement  of 
lights  and  motors  with  this  device  is  clearly  shown  in  the  diagram. 
It  is  evident  that  we  can  take  from  the  outside  wires  of  the  mono- 
cyclic system  either  arc  or  incandescent  lights  anywhere  and  to  any 
extent  the  capacity  of  the  machine  permits,  working  for  the  incan- 
descents  either  two  or  three-wire  distribution  at  option.  For  a 
motor,  two  transformers  are  connected  anywhere  we  please,  one 
between  the  power  wire  and  each  of  the  outside  wires.  At  this 
point  the  resultant  phases  come  into  play,  and  the  necessary  leversal 
of  one  of  the  electromotive  forces  is  accomplished  by  the  very 
simple  and  obvious  device  of  reversing  one  of  the  secondaiies,  as 
shown  in  the  diagram.  To  the  secondary  circuit  thus  constituted, 
we  can  connect  a  standard  induction  motor  which  will  start  and 
run  as  well  as  if  connected  to  a  regular  three-phase  system,  or  in- 
stead of  reversitfg  one  of  the  transformer  secondaries  we  may  accom- 
plish the  same  virtual  reversal  of  the  electromotive  force  by  reversing 
one  of  the  coils  in  the  motor  itself.  We,  therefore,  have  a  system 
which,  so  far  as  lights  are  concerned,  is  a  simple  alternating  system; 
so  far  as  motors  are  concerned,  the  dynamical  equivalent  of  a  poly- 
phase system.  With  a  differently  proportioned  transformation  we 
could  place  upon  the  secondaries  two  electromotive  forces  90  degrees 
apart  if  necessary,  and  then  run  two-phase  motors  instead  of  three- 
_  phase  motors  if  there  were  any  object  in  so  doing.  Kuch  an 
arrangement,  however,  would  be  less  desirable  than  that  of  the 
quasi  three-phase  system,  for  the  reason  that  without  gaining  any- 
thing in  the  motors  we  should  have  to  generate  a  larger  electromo- 
tive force  in  the  teaser  coil,  and  hence  take  up  more  room  on  the 
armature  with  it;  perhaps  enough  to  have  an  effect  upon  the  output 
of  the  machine  considered  as  a  single-phase  generator.  It  is  suffi- 
ciently evident  that  the  method  shown  would  not  be  the  only  way 
of  getting  the  same  result.  For  example,  in  this  second  diagram  a 
somewhat  different  arrangement  is  shown  accomplishing  precisely 
the  same  end.  Here  our  object  is  to  operate  secondary  mains  on 
the  Edison  three-wire  system,  and  in  connection  with  them  to  run 
motors  at  any  point  we  please.  A  large  transformer  to  which  the 
secondary  is  connected  on  the  three-wire  system  is  therefore  in- 
stalled and  the  secondary  mains  distributed  in  any  manner  we 
please.  A  second  and  small  transformer,  proportioned  to  the  total 
amount  of  motor  service  desired,  is  connected  as  shown  in  the  dia- 
gram, and  the  power  wire  leading  from  it  is  taken  through  the 
whole  or  part  of  the  three-wire  system.  The  device  is  analogous  to 
the  arrangement  of  the  generating  coils  themselves,  and  the  result 
is  the  ability  to  operate  a  standard  induction  motor  by  connecting 
it  anywhere  on  the  three-wire  system  to  the  two  inside  Hires  and 
to  the  power  wire.  Such  an  arrangement  as  this  is  immensely  con- 
venient in  distributing  power  and  light  in  cities  where,  for  example, 
it  is  desired  to  establish  an  extensive  system  of  secondary  mains 
through  Edison  tubes  or  other  convenient  underground  distribution. 
It  is,  furthermore,  interesting  to  know  that  one  is  not  confined  to 
the  use  of  either  two  or  three-phase  induction  motors,  since  a  mono- 


cyclic generator  connected  to  the  primary  circuit  makes  an  excellent 
synchronous  speed  without  the  assistance  of  a  starting  motor,  in  this 
particular  being  vastly  superior  to  the  pure  single  phase  synchronous 
machine,  liut,  it  may  be  asked,  how  about  this  power  wire?  In 
case,  for  example,  of  a  transmission  over  a  cousi<lerable  distance 
before  the  distributing  point  is  reached,  must  the  power  wire  be 
part  of  the  tiansmissiou  system?  In  answer,  I  need  only  call  your 
attention  to  the  fact  that  the  essential  point  of  the  monocyclic 
system,  so  far  as  motors  are  concerned,  is  the  establishing  of  an 
electromotive  force  bearing  the  same  relation  to  the  system  as  is 
borne  by  the  teaser  coil  of  the  generator.  Consequently,  in  caue  of 
a  transmission  plant,  the  main  generators  at  the  distant  station  may 
be  simple  sin>;le-pbase  machines,  the  subsidiary  electromotive  force 
being  furnished  by  a  synchronous  motor  or  similar  device  at  any 
point  in  the  system.  So  we  might  readily  have  an  extensive  trans- 
mission with  a  monocyclic  machine  in  the  substation  of  such  size 
as  is  necessary  to  furnish  current  for  what  motors  may  be  upon  the 
system.  The  power  wire  would  then  run  only  to  the  sub-station. 
Another  interesting  peculiarity  of  the  monocyclic  system,  and  one 
which  is  not  without  importance  in  case  of  an  extensive  power 
distribution,  is  the  following: 

Under  ordinary  circumstances,  induction  and  synchronous  motors 
are  wound  so  that  the  counter  electromotive  force  affects  the  system 
in  a  perfectly  .symmetrical  manner,  and  the  current  flows  over  all 
the  wires  with  some  degree  of  symmetry  in  response  to  the  demands 
of  the  motors  on  the  system.  It  is  customary,  however,  in  the 
monocyclic  system  to  employ  motors  so  wound  as  to  throw  a  high 
counter  electromotive  force  into  the  power  wire  when  the  motor  is 
at  speed  and  loaded,  thereby  reducing  the  normal  current  carried 
over  the  power  wire  to  a  purely  nominal  amount,  and  this  can 
evidently  be  done  without  sacrificing  much  in  the  matt^  of  staiting, 
since  at  the  start  all  the  counter  electromotive  forces  in  the  motors 
are  zero.  We  have,  then,  a  motor  system  of  a  type  r£ally_peculiar 
to  the  monocyclic  system,  in  that  each  motor  will  start  under  the 
same  conditions  of  impressed  electromotive  force  as  if  it  were  a 
polyphase  motor;  while,  when  at  speed  and  loaded,  it  would  be 
operating  virtually  as  a  single-phase  machine.  If,  however,  it  were 
overloaded  so  that  it  would  tend  to  slow  down  or  stop,  sufficient 
energy  would  flow  over  the  power  wire  to  bring  it  back  to  speed, 
just  as  if  it  were  a  polyphase  machine.  This  is  only  one  of  various 
interesting  ramifications  in  the  systems  when  developed  to  meet 
special  conditions. 

The  connections  shown  in  the  diagrams,  however,  are  those  of 
the  most  difecf  applicability,  and  probably  which  would  be  most 
extensively  used  tor  central  station  service.  At  this  point  it  may 
be  appropriate  to  ask  what  is  the  disadvantage  of  such  a  system. 
It  evidently  secures  exceedingly  marked  advantages  in  the  ability 
to  operate  the  lights  on  existing  circuits  or  with  the  simplest  possible 
kind  of  distribution,  and  at  the  same  time  to  run  at  any  point  in 
the  system  synchronous  or  induction  motors  of  well-tried  and 
familiar  types.  The  question  can  be  readily  answered;  in  fact,  the 
answer  is  almost  obvious.  The  price  which  we  have  to  pay  for  this 
advantage  is  the  installation  of  the  power  wire,  which  necessarily 
adds  something  to  the  weight  of  copper  in  the  system  and  to  the 
trouble  of  installation.  Under  all  ordinary  circumstances  the  power 
wire  need  be  of  trivial  cross  section  compared  to  that  of  the  other 
wires,  since,  as  a  rule,  the  energy  required  for  operating  the  motors 
from  the  given  central  station  is  small  compared  with  the  total 
capacity  of  the  station,  and  further,  it  is  worth  remarking  that  the 
monocyclic  motors,  either  synchronous  or  induction,  will  run  per- 
fectly well  if  the  power  wire  is  disconnected  after  the  motor  is  at 
speed  operating  them  as  single-phase  machines.  It  is,  of  course, 
well  known  that  the  single-phase  synchronous  motor  gives  admirable 
results,  and  it  is  also  true  that  a  single-phase  induction  motor  can 
be  constructed  of  excellent  efficiency  and  other  electrical  properties. 
The  only  material  dilBculty  in  this  case  is  to  get  the  motor  to  start 
with  a  good  torque.  The  monocyclic  connection  enables  this  to  be 
accomplished.  After  the  motor  is  at  speed  the  power  wire  becomes 
no  longer  necessary  to  successful  operation,  so  that  in  spite  of  the 
necessary  existence  of  the  power  wire  it  is  easy  to  see  that  the  addi- 
tional amount  of  copper  is  not  likely  to  be  burdensome  in  central 
station  operation.  It  would  hardly  ever  be  necessary  to  install  a 
power  wire  of  more  than  one-fourth  the  joint  cross  section  of  the 
others,  as  given  in  the  diagram,  and  generally  a  much  smaller  wire 
will  suffice. 

I  have  thus  endeavored  in  a  brief  space  to  give  a  good  working 
idea  of  the  monocyclic  method  of  combined  light  and  power  distri- 
bution, which  has  been  devised  and    is    urged    upon   the    public  as 
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specially  adapted  for  the  work  of  central  station  distribution  on 
account  of  its  unique  simplicity  in  practice.  As  to  what  has  already 
been  done  in  the  installation  of  such  apparatus,  a  considerable  uuui- 
ber  of  these  monocyclic  generators  are  in  daily  use  in  central 
stations,  for  the  most  part  operating  over  circuits  already  established 
ind  displacing  the  higher  frequency  allerualors  which  had  been 
jireviously  used.  They  are  giving  excellent  results,  and  the  opera- 
lion  of  the  motors,  wherever  employed,  has  been  highly  satisfactory. 
The  system,  therefore,  needs  no  extensive  exploitation  on  paper. 
.■\fter  once  pointing  out  here  the  principal  and  general  advantages 
of  the  system,  it  is  belter  to  let  the  plants  already  running  speak 
for  themselves,  and  let  their  verdict  be  6nal. 
DISCUSSION. 

Mr.  Kelly:  I  suppose  I  can  honestly  begin  by  paying  a  tribute 
to  the  ingenuity  of  the  devisers  of  the  system;  but  it  is  scarcely 
necessary,  because  we  all  know  what  they  can  do— they  have  already 
proved  themselves.  T  cannot  help  feeling,  however,  that  in  this 
case  their  ingenuity  has  been  somewhat  misapplied.  The  most 
serious  fault  with  the  system  is  that  it  did  not  come  soon  enough. 
If  it  had  come  before  the  polyphase  systems  had  been  worked  out, 
perhaps  we  would  not  have  needed  any  polyphase  system,  but, 
coming  when  it  does,  it  seems  to  me  a  step  backward.  In  the  first 
place,  the  generator,  as  Dr.  Bell  explained,  is  substantially  a  single- 
phase  generator.  Now,  in  any  given  generator  of  given  magnitude 
it  is  not  possible  to  get  the  same  output  and  regulation  as  it  is  from 
the  polyphase — when  worked  single-phase  as  when  worked  two-phase. 
Dr.  Bell  seemed  to  think  that  the  two-phase  was  in  trouble,  because 
of  the  difficulty  of  balancing  the  two  circuits.  I  am  more  familiar 
with  that  system  than  any  other,  and  my  own  reason  for  preferring 
it  is  because  Uie  regulation  is  better  than  if  the  work  was  thrown 
on  one  circuit.  We  have  found  that  there  is  no  more  difficulty  in 
balancing  than  in  the  Edison  three-wire  system.  When  it  comes  to 
the  lines  I  suppose  it  is  in  this  point  that  the  chief  advantage  of 
the  monocyclic  system  is  supposed  to  lie;  but  the  system  requires 
at  least  three  wires  and  any  polyphase  system  does  not  require 
more.  Where  lights  only  and  not  power  are  required,  it  only  needs 
two;  in  practice  that  is  all  that  any  polyphase  does  in  any  district 
where  lights  only  are  required.  You  need  only  run  a  pair  of  wires, 
so  that  in  this  respect  there  does  not  seem  to  be  anj-  gain  in  the 
monocyclic  system,  but  the  cost  for  copper  is,  at  the  least,  accord- 
ing to  Dr.  Bell's  diagram,  higher  than  it  is  with  the  plain  single 
phase,  while  the  cost  of  copper  in  the  two-phase  three-wire  system 
is  very  materially  reduced.  In  the  circular  distributed  I  see  it  is 
stated  that  where  power  only  is  to  be  transmitted  by  means  of  the 
monocyclic  system,  the  third  wire  is  of  the  same  section  as  the 
other  two,  making  an  addition  of  50  per  cent.,  but  if  the  system  is  so 
working  that  this  third  wire  is  reallj-  a  power  wire  and  conveying 
energy,  then  there  is  not  only  this  additional  cost,  but  the  percentage 
of  drop  m  the  circuits  is  increased  beyond  that  in  the  single-phase 
system.  As  to  the  question  raised  by  Dr.  Bell  in  regaid  to  the 
periodicity  at  which  motors  can  be  worked,  there  are  undoubtedly 
great  advantages  in  cases  of  long  distances,  or  transmission  with 
low  periodicit}',  bilt  one  of  them  is  not  the  possibility  of  operating 
motors.  There  is  no  difficulty  in  making  polyphase  motors  of 
16,000  alternations  which  will  have  high  efficiency  and  start  with 
large  torque.  As  to  the  efficiency  of  the  motor  in  the  monocyclic 
system,  there  is  nothing  to  be  said  against  it,  because  the  motor  is 
substantially  a  polyphase  motor,  and  whatever  the  polpyhase  motor 
will  do  the  monocyclic  will  do. 

Mr.  Steinmeti:  I  am  very  much  honored  by  being  able  to  speak 
before  such  an  association  as  this,  and  may  say  that  I  have  heard 
with  very  great  interest  Dr.  Bell's  interesting  paper,  and  with  much 
greater  interest  Mr.  Kelly's  remarks.  I  can,  however,  not  quite 
agree  with  his  statement  that  the  single-phase  alternating  current 
system  is  antiquated  and  superseded  bj-  the  polpyhase  system,  and 
that  therefore  the  monocyclic  system  is  behind  the  times.  The 
polyphase  system  has  been  before  us  now  for  nearly  ten  years.  It 
made  its  appearance  shortly  after  the  single-phase  S3-stem,  and  al  a 
certain  time  after  the  Frankfort  exhibition,  when  our  electricians 
came  back  from  Europe  and  talked  excitedly  of  what  they  had 
seen  everybody  seeme'd  to  think  that  the  single-phase  svstem 
would  soon  disappear  altogether.  Nevertheless,  we  have  now  thou- 
sands of  single-phase  stations  running,  while  the  polyphase  system 
is  only  just  beginning  to  be  used  in  special  cases.  Therefore  I  feel 
con6dent  that  the  polpyhase  system  will  never  be  able  to  supersede 
the  well-known  single-phase  system  of  old,  but  find  that  it  possesses 
a  limited  application,  althongb    being   very    valuable  at  the  proper 


place.  The  monocj'clic  system  is  entirely  single  phase;  that  is  to 
say,  the  total  flow  of  energy  issuing  from  the  generator  passes 
through  zero  and  is  fluctuating;  while  the  polyphase  systems  share 
with  the  continuous  system  the  common  feature  that  the  flow  of 
energy  is  never  al  zero,  but  more  or  less  constant.  E.  M.  Fs.  of  different 
phases  or  currents  of  different  phases  do  not  constitute  the  polyphase 
S3'stem;  for  in  the  ordinary  single-phase  system  if  an  induction  coil 
is  connected  in  series  to  incandescent  lamps  you  gel  E.  M.Fs.  dis- 
placed from  each  other  by  90  degrees,  that  is  quarterphase  E.  M.F.  ; 
and  in  a  loaded  transformer  and  in  a  transformer  running  light 
the  currents  are  displaced  in  phase.  In  neither  case,  however,  we 
speak  of  a  polyphase  system.  The  polyphase  system  is  indicated 
when  both  E.M.Fs.  as  well  as  currents  differ  in  phase  from  each 
other. 

Now,  with  regard  to  the  statement  of  Mr.  Kelly  that  the  output  of 
a  polyphase  machine  is  larger  than  that  of  a  single-phase  machine, 
that  is  a  common  mistake  repeated  now  for  years.  It  means  that 
in  the  polyphase  armature  more  wire  can  be  put  than  on  the  single 
phase  armature.  However,  the  output  of  an  alternator  is  not  limited 
by  the  amount  of  wire  yon  can  put  on  the  armature,  but  by  the 
armature  reaction;  or  rather,  by  that  amount  of  armature  reaction 
which  can  be  taken  care  of  by  the  field;  and  in  a  single-phase 
machine  30U  can,  bj'  compounding,  take  care  of  a  very  great  arma- 
ture reaction  which  you  cannot  take  care  of  in  the  polyphase 
machine,  where  small  armature  reaction  causes  unbalancing  of  the 
circuit.  In  consequence  of  which  the  output  of  a  polyphase  is  less 
than  that  of  a  single  phase  of  the  same  size  and  speed;  or  at  least 
not  greater. 

Prof.  Thomson:  The  paper  of  Dr.  Bell  has  been  so  full  and 
so  clear  that  it  leaves  very  little  for  me  to  say,  except  that  I  can 
express  my  agreement  with  the  statements  of  the  paper,  and  that 
furthermore,  after  due  consideration,  I  think  Mr.  Steinmetz  has  the 
right  of  it.  He  has  given  an  enormous  amount  of  time  and  atten- 
tion and  close  study  to  the  question  of  polyphase,  single-phase  and 
other  systems,  and  has  originated  a  number  of  remarkable  combina- 
tions, one  of  which  is  the  monocyclic  system.  I  think  the  system 
undoubtedly  accomplishes  all  that  has  been  stated  b}-  Dr.  Bell  to  be 
its  advantages. 

Mr.  Scott:  I  have  been,  and  I  am  sure  all  of  you  have  been, 
very  much  interested  in  the  presentation  which  has  been  made  by 
Dr.  Bell  of  the  monocjclic  S3stem.  We  can  take  it,  I  think,  as  a 
carrying  out  of  the  remark  that  was  made  in  an  association  a  year 
and  a  half  ago,  that  when  we  have  an  alternating  polyphase  system, 
we  have  something  that  we  can  do  something  with.  It  is  flexible, 
we  can  twist  it  about,  we  can  make  a  two-phase  and  three-phase 
system— and  now  a  monocyclic  system — variations  of  the  polyphase 
S3-stem,  and  go  from  one  to  another  and  get  the  different  advantages 
which  an5-  one  of  these  may  present  for  different  kinds  of  work. 

We  have  had  the  characteristics  and  advantages  and  merits  of  this 
system  pointed  out.  It  may  be  well,  it  seems  to  me,  to  bring  for- 
ward some  of  the  questions  which  arise  with  respect  to  the  points 
which  have  been  brought  out  so  that  they  may  be  answered  now, 
and  that  we  may  determine  the  relation  of  this  system  to  the  other 
systems.  To  these  who  are  not  immediately  and  technically  familiar 
with  the  subject,  there  is  apt  to  be  a  sort  of  haziness  about  it.  We 
hear  first  about  the  two-phase  and  then  about  the  three-phase  sys- 
tems, as  if  they  were  entirely  new  and  different.  As  a  matter  of 
fact  there  is  no  fundamental  difference  between  the  two.  Then  we 
have  a  monocyclic  system.  What  relation  does  it  bear  to  the  other 
S3-stems?  Is  it  radically  and  entirely  new?  Does  this  euphonious 
name  mean  something  which  is  a  departure  from  what  has  gone 
before,  or  is  it  a  modification,  and  if  so,  of  what  is  it  a  modification? 

Starting  with  the  source,  the  generator  itself  is  just  now  somewhat 
in  doubt.  The  single-phase  generator  is  best,  because  it  regulates 
better  and  has  a  better  output.  The  pol3'phase  generator,  it  is  also 
stated,  regulates  well  and  has  a  good  output,  and  without  cart3'ing 
that  further  we  can  all  be  satisfied  by  taking  our  choice.  We  will 
consider  a  few  points  made  with  respect  to  the  transmission  circuit. 
There  are  one  or  two  statements  of  Dr.  Bell  which  can  either  be 
called  in  question  or  certainly  a  little  modification  made  to  them.  A 
two-phase  four-wire  system,  which  he  has  given  as  the  third  figure, 
he  has  considered  as  the  correspondent  of  the  alternating  two-wire 
circuit  only,  and  has  not  considered  it  applicable  to  use  in  a  three- 
wire  connection,  in  which  the  amount  of  copper  is  so  much  less. 
The  reason  of  this  was  the  added  complication  of  running  two  three- 
wire  circuits.  That  might  be  true  if  the  area  to  be  covered  were 
quite  small,  but  as  central  stations  are  usually  run  the  lines  are 
carried  out  in  different  directions.     In  alternating  stations  there  are 
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anywhere  from  three  or  four  to  a  dozen  of  seveial  dozen  fetdiug 
circuits  running  in  different  directions  and  supplying  different 
territories.  It  is  just  as  easy  to  divide  these  up  into  three-wire 
circuits  for  lighting,  as  the  differtnt  parts  of  the  city  to  be  supplied, 
or  the  districts,  are  separated,  as  it  would  be  if  all  of  the  circuits 
were  of  the  same  phase.  If,  therefore,  the  distribution  can  be 
carried  on  by  the  three-wire  plan,  the  cost  of  copper  here  would  be 
materially  reduced  and  be  made  equal  to  that  of  the  three-wire 
single-phase  system.  Considering  the  two-phase  three-wire  sjsttm, 
the  figure  145.5  was  stated  as  the  relative  amount  of  copper  used, 
and  that  a  possible  reduction  of  72.8  if  the  extreme  E.M.F.  can  be 
increased  above  that  for  the  first  figure  upon  the  diagram,  which  is 
for  the  two-wire  single-phase  system.  The  assumption  upon  which 
all  these  figures  have  evidently  been  made  is  that  there  has  to  be  a 
definite  E.M.F.  for  the  carrying  of  lamps.  If  that  is  to  be  carried 
through  the  various  diagrams,  then  the  72.8  is  a  proper  figure.  If, 
on  the  other  hand,  a  limited  voltage  is  the  consideration  to  be 
met,  we  have  in  the  ordinary  three-wire  circuit  twice  the  E.M.F. 
of  the  single-phase  circuit.  If  the  same  be  applied  to  the  two-phase 
three-wire  circuits  then  the  amount  of  copper  would  not  be  72.8  but 
one-half,  or  about  36,  so  that  the  figure  145.5  in  connection  with 
that  diagram  is  not  in  accordance  with  the  assumption  of  the 
E.M.F.  being  controlled  by  the  lamps  in  circuit,  and  if  the  highest 
E.M.F.  allowed  is  that  of  the  three-wire  circuit,  then  the  additional 
figure  for  the  weight  of  copper  for  the  two-phase  three-wire  .system 
should  be  36  in  comparison  with  the  other  figures. 

Another  point  in  connection  with  the  lines  is  the  unbalancing  of 
circuits.  It  was  stated  that  the  two-phase  three-wire  circuit  is  one 
which  is  liable  to  unbalancing  because  of  the  reaction  of  one  circuit 
upon  another.  While  this  is  true  in  certain  cases,  in  ordinary 
working  these  would  be  met  with  but  seldom.  The  next  point  in 
the  system,  after  going  through  our  transmission  circuits,  is  the 
transformer.  The  transformers  for  transforming  a  given  amount  of 
energy  for  lighting  or  for  power,  by  the  two-phase  system,  in  which 
one  transformer  is  placed  on  each  of  the  two  phases,  is  the  same  as 
that  for  the  single-phase  system.  For  the  three-phase  system,  in 
which  transformers  are  connected  across  each  pair  of  mains,  the 
converter  capacity  is  the  same;  that  is  to  say,  if  we  have  six  trans- 
formers, we  may  connect  them  in  parallel  across  the  single-phase 
circuit,  or  we  may  connect  them  in  two  sets  of  three  each  on  a  two- 
phase  system,  or  we  may  divide  them  into  three  groups  of  two  each 
on  the  three-phase  circuits,  and  each  transformer  will  have  the  same 
individual  capacity  in  each  position.  When,  however,  these  trans- 
formers are  connected  as  in  the  diagram  illustrating  the  monocyclic 
two-wiie  system,  then,  as  has  already  been  pointed  out,  they  do  not 
operate  in  their  ordinary  way.  Although  the  E.  M.  F.  upon  them 
may  be  normal,  the  currents  flowing  through  the  transformers  dif- 
fer from  those  in  ordinary  cases.  They  are  not  in  phase  with 
the  E.  M.  F.  upon  the  transformers,  and  the  output  of  the  trans- 
formers is  reduced  by  a  very  appreciable  amount — if  I  am  correct  in 
my  present  recollections,  some  16  per  cent.  Thus,  transformers  of 
about  one-sixth  greater  capacity  would  be  required  for  operating 
a  motor  under  this  system  above  that  which  would  be  required  if 
the  same  motor  were  operated  by  two-phase  or  three-phase  systems. 

The  transformers  in  the  monocyclic  three-wire  system  also  seem 
to  require  an  excess  capacit)'.  If  the  largr  transformer  in  that  dia- 
gram is  the  one  which  supplies  the  lights  and  operates  the  motor 
when  the  motor  is  doing  something,  then  the  little  auxiliary  or 
teaser  transformer  is  one  which  is  useful  only  at  the  start,  and  con- 
tributes nothing  to  the  regular  working  of  the  motor,  according  to 
the  assumptions  which  have  been  made.  This  transformer,  there- 
fore, is  an  additional  piece  of  apparatus  which  must  be  provided  in 
the  system. 

With  regard  to  the  motor  itself,  I  observe  that  the  motor  in  the 
monocyclic  two-wire  system  is  a  three-phase  motor  and  nothing 
else.  I  understand  that  the  motors  used  are  the  standard  three- 
wire  motors,  and  the  motor  itself  (^ces  not  know  the  difference, 
where  it  is  getting  its  supply,  whether  from  a  regular  three-phase 
system  or  a  two-wire  monocyclic  system.  The  transformers  for 
this  motor  on  the  three-wire  three-phase  system  would  naturally  be 
the  three.  We  seem  here  to  have  cut  off  a  part  of  this  system  by 
cutting  out  one  of  the  transformers.  We  are  not  keeping  the  sym- 
metrical arrangement  now,  but  are  supplying  the  motor  by  but  two 
transformers,  leading  to  the  result  to  which  I  have  just  called  at- 
tention, that  is,  a  larger  transformer  capacity.  The  reversing  of  the 
secondary  coil  of  one  of  the  transformers,  if  I  understand  the  con- 
nections and  arrangement,  would  be  obviated,  and  the  transformer 
would  be  connected    directly  without  this  crossing  if    the  primaries 


of  these  transformers  were  directly  connected  to  three-phase  mains. 
Suppose  we  have  a  system,  then,  with  three-phase  mains  with  three 
transformers  connected,  feeding  respectively  the  three  circuits  of  the 
motor.  Now  we  cut  out  one  of  these  transformers,  but  our  motor 
will  still  run,  but  without  the  same  efficient  performance  of  the 
transformers.  If  we  change  the  relation  of  the  middle  wire  at  the 
dynamo,  or  change  the  voltage  of  this  wire,  we  can  do  so  in  such  a 
proportion  that  the  phases  of  the  two  primary  circuits  will  not  have 
their  former  relation — will  not  be  120  degrees  apart,  but  90  degrees 
apart.  In  this  case,  it  becomes  necessary  to  reverse  one  of  the 
secondaries  in  order  to  obtain  two  currents  120  degrees  apart  for 
operating  the  motor.  If,  therefore,  the  teaser  coil  were  wound  with 
a  different  number  of  turns  to  give  a  higher  E.M.F.  we  might  have 
a  three-phase  generator  supplying  directly  three-phase  mains.  What 
this  seems  to  be,  then,  is  really  the  elements  of  the  three-phase  system 
distorted  somewhat  by  changing  the  E.M.F.  on  the  middle  or  teaser 
wire  and  reversing  the  secondary  of  one  of  the  transformers  and 
leaving  out  the  third  transformer.  So  much  for  the  motor  which 
operates  from  the  two-wiie  monocyclic  system. 

The  motor  on  the  three-wire  system  seems  to  have  somewhat 
different  relations.  This  is  not  a  three-phase  motor,  but,  I  take  it, 
is  a  two  phase  motor,  and  it  is  rather  interesting. 

Dr.  Bell:  It  is  a  three  phase — the  same  motor  as  the  other. 

Mr.  Scott:  Very  good,  but  on  the  diagrams  I  have  seen  of  this 
monocyclic  motor,  I  have  taken  it  as  a  two-phase  motor,  the  two 
windings  being  given  in  the  diagram  as  two  coils  placed  at  right 
angles  to  one  another.  The  very  reason  for  bringing  up  this  discus- 
sion and. making  it  so  full  at  this  time,  is  to  get  a  correct  under- 
standing of  these  motors.  The  understanding  which  I  got  from  the 
diagrams  and  explanations  which  I  have  seen  of  the  system,  seem  to 
me  to  represent  a  two-phase  motor,  one  of  the  circuits  being  wound 
through  directly  similar  to  the  monocyclic  generator.  This  motor 
has  been  pointed  out^ — I  do  not  remember  whether  in  the  paper  Dr. 
Bell  has  ju.st  read,  or  not — as  similar  to  the  monocyclic  generator, 
which  is  stated  to  be  a  single-phase  machine,  wound  with  one 
winding  straight  through  from  one  end  to  the  other,  with  this  little 
auxiliary  or  teaser  coil  connected  between  the  middle  of  that  coil 
and  a  third  terminal.  If  this  be  the  case,  then  it  seems  to  me  that 
this  motor  is  either  a  single-phase  motor  or  a  two-phase  motor.  The 
explanation  given  of  the  operation  of  this  motor  has  not  been  very 
complete  to-day.  If  I  make  a  mistake  in  drawing  on  other  sources 
of  information  in  regard  to  it,  I  hope  I  will  be  corrected. 

This  motor  I  have  taken  to  be  a  single-phase  motor  when  run- 
ning at  speed,  but  essentially  a  two-phase  motor,  which  is  sup- 
plied by  the  three  wires  which  are  operated  by  two  transformers 
which  have  E.  M.Fs.  at  right  angles,  or  the  90-degree  relation  of 
the  two-phase  motor.  We  are  supplying,  then,  to  this  motor  the 
output  of  two  converters  which  are  operated  at  a  difference  of  90 
degrees.  All  the  circuits  of  the  motor  are  active  while  the  motor 
is  coming  up  to  speed.  One  of  the  windings  on  the  motor  is  some- 
what different  from  that  of  the  windings  on  the  transformer;  it  is 
not  exactly  proportioned  in  both  of  its  circuits  to  the  E.M.F.  sup- 
plied, so  that  when  run  at  speed  one  of  the  circuits  does  all  the 
work.  It  is  very  much  as  if  two  transformers  are  connected  in 
parallel,  one  giving  100  volts  and  the  other  99  volts.  If  we  put  a 
load  on  the  two  transformers  connected  in  multiple  until  the  E.M.F. 
drops  to  99  volts,  then  one  of  the  transformers  would  be  carrying 
all  the  load  and  the  other  nothing.  The  motor  described  here  is 
the  same  motor,  if  I  understand  it  correctly,  as  is  described  in  the 
pdtents  granted  to  Mr.  Steinmetz.  Then  it  seems  to  me  that  this 
motor  is  very  similar  to  a  sort  of  lop-sided  two-phase  motor,  stronger 
on  one  side  than  the  other.  The  two  circuits  operate  with  fair 
effect  to  bring  the  machine  up  to  speed  and  then  one  of  the  circuits 
takes  all  the  load  and  the  other  has  but  little  to  do.  The  motor  in 
running  at  full  speed  and  doing  its  regular  work  operates  as  a 
single-phase  motor.  A  single-phase  induction  motor  will  not  carry 
the  same  load  that  the  two-phase  induction  motor  will.  Any  one 
who  has  operated  two-phase  induction  motors  knows  that  one  circuit 
may  be  cut  out  and  the  machine  will  continue  to  run,  but  it  will 
not  carry  the  same  load  as  before.  If  that  be  true  and  the  informa- 
tion upon  which  I  understand  the  connection  of  this  motor  be  true, 
then  this  monocyclic  motor  seems  to  be  a  rather  decrepit  two-phase 
motor. 

There  is  one  point  to  which  attention  was  called  by  my  able 
friend  Mr.  Steinmetz  to  which  I  take  exception.  That  is  his' 
definition  of  a  polyphase  system  or  a  polyphase  motor.  He  was 
pleased  to  say  that  difference  of  phase  in  E.M.F.  with  no  difference 
in    current  does  not  constitute  a  polyphase    system,  and   he  pointed 
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oul  that  if  a  coil  and  a  lamp  be  placed  in  series  the  E.M.F.  measured 
directly  across  the  lamp  aud  tbe  E.  M.  F.  measured  directly 
across  the  coil  would  not  be  in  phase  with  one  another,  but 
would  occur  at  different  times.  So  also  if  a  coil  aud  a  lamp  be 
placed  in  multiple  so  that  the  same  E.M.I",  is  on  the  terminals  of 
both,  then  the  currents  are  not  of  the  same  phase.  But  he  held 
that  neither  of  these  would  constitute  a  polyphase  system,  because 
the  Bow  of  energy  was  not  constant.  A  constant  flow  of  energy 
may  be  taken  as  a  definition  of  a  polyphase  system,  so  might  differ- 
ence of  E.M.F.  or  difference  of  currents.  As  I  understand  a  poly- 
phase system,  I  do  not  mean  that  the  E.M.F.  at  one  part  of  the 
circuit  may  be  one  thing  and  at  another  part  somewhere  else 
another  thing,  either  at  a  great  distance  or  connected  with  a  differ- 
ent piece  of  apparatus;  that  would  not  necessarily  constitute  a  multi- 
phase system;  but  if  the  two  different  elements  with  difference  of 
phase  cause  the  operation  of  that  apparatus,  then  we  have  the  essence 
of  a  polyphase  system.  If  we  have  a  motor  and  wind  its  circuits  in 
such  a  way  that  the  circuits  shall  differ  in  capacity  or  self-induc- 
tion, if  the  currents  in  the  different  cncuits  differ  in  phase,  and 
owing  to  this  the  apparatus  operates  and  the  motor  runs,  then  we  have 
something  which  should,  be  legitimately  considered  as  polyphase 
apparatus.  We  have  an  apparatus  which  operates  due  to  the  differ- 
ence of  phases,  or  to  too  many  phases,  and  in  the  polyphase  motors 
that  is  the  characteristic  element.  The  element  which  causes  rota- 
tion, the  fundamental  element,  seetas  to  be  the  shifting  of  the 
magnetic  field  in  the  apparatus.  It  is  not  fundamentally  essential 
to  the  operation  of  such  an  apparatus  thai:  the  currents  give  equal 
energy  to  the  apparatus  at  all  times,  but  that  they  may  be  supplied 
in  such  a  way  as  to  give  the  shifting  field,  which  will  cause  the  rota- 
tion and  running  of  the  apparatus.  I  would,  therefore,  call  a  multi- 
phase machine  one  which  has  in  it  a  shifting  magnetic  field  of 
many  phases,  or  currents  producing  these  magnetic  fields,  rather 
than  one  having  constant  flow  of  energj'  to  the  apparatus. 

The  power  wire  operating  in  the  monocyclic  three-wire  system  is 
said  to  be  a  powerless  wire.  This  wire  is  for  the  purpose  of  operat- 
ing the  motor  while  it  is  coming  up  to  speed.  The  two  great  prob- 
lems in  an  alternating  current  motor  are:  first,  the  bringing  of  the 
motor  up  to  speed;  and  secondly,  keeping  it  there.  These  are  two 
different  problems,  and  different  methods  are  devised  for  effecting 
the  two  different  results;  and  very  often  the  elements  which  contri- 
bute to  one  detract  from  the  effectiveness  of  the  other.  The  power 
wire,  if  I  am  right  in  understanding  this  motor,  does  not  necessarily 
supply  power  to  the  motor  at  tbe  time  when  the  motor  is  running  at 
full  speed,  but  it  contributes  to  the  power  which  is  required  for 
bringing  the  motor  up  to  speed,  and  would  continue  to  deliver 
power  to  the  motor  instead  of  lying  idle  and  resulting  in  so  much 
idle  copper  in  our  system  if  the  motor  were  a  complete  and  sj"m- 
mertical  motor  instead  of  one  which  has  possibly  been  made  defec- 
tive to  meet  the  requirements  of  this  system. 

Dr.  Bell:  The  first  question  raised  may  be  granted,  that  the  mono- 
cyclic system  is  a  modification  of  something.  Is  it  now  to  be  con- 
sidered as  a  single-phase  or  two-phase  system, or  a  polyphase  system 
of  some  sort?  I  think  that  question  was  clearly  answered  by  Mr. 
Steinmetz  when  he  pointed  out  that  you  must  consider  as  a  poly- 
phase system  one  in  which  the  energy  remains  constant — the  common 
characteristic  of  all  polyphase  systems,  whether  evenly  balanced  or 
unbalanced.  In  the  monocyclic  sjstem  we  have  three  currents 
substantially  in  phase  with  each  other  aud  the  total  energy  passes 
through  zero.  I  fail  to  see  how  the  widest  possible  extension  of 
the  definition  of  a  polyphase  machine  could  be  made  fairly  to  include 
it.  The  most  that  could  be  said  would  be  that  there  might  be  a 
limiting  case  in  which  the  unbalancing  of  a  polyphase  system  might 
go  on  until  the  total  energy  would  actually  pass  through  zero.  If 
that  is  so,  it  might  serve  equally  well  as  a  limiting  case  for  either 
the  single  phase  or  the  polyphase  system.  It  is  certain  that  the 
monocyclic  in  its  operation  suggests  a  polyphase  system.  In  the 
character  of  the  currents  which  flow  through  it,  and  in  the  distribu- 
tion of  the  energy,  it  is  peculiarly  single-phase  in  its  character.  I 
was  interested  in  Mr.  Scott's  remarks  on  the  subject  of  the  four- wire 
connection  of  the  two-phase;  and  in  the  second  place,  the  three-wire 
connection  of  the  two-phase  system.  Now,  with  a  four-wire  con- 
nection, it  is,  of  course,  possible  to  use  the  Edison  three-wire  system 
on  each  branch,  if  one  so  desires;  but  in  order  to  do  so,  and  to  run 
motors  at  the  same  time,  one  must  unlink  the  two  three-wire  sys- 
tems; in  other  words,  you  must  have  two  three- wire  systems,  each 
system  being  approximately  balanced  as  to  itself,  and  each  three- 
wire    system    balanced    as    respects    the    other    three-wire    system 


occupying  the  same  territory.  They  must  be  intei linked  for  motor 
service,  aud  that  is  the  reason  which,  I  maintain,  bars  out  the  two- 
phase  font-wire  system  from  employing  the  Edison  three-wire  con- 
nection, just  as  it  must  bar  out  in  the  same  way,  and  even  more 
effectively,  the  three-phase  system  Ironi  operating  on  each  of  its 
three  phases  an  Edison  three-wire  system.  It  makes  a  complication 
of  circuits  for  general  distribution  which  would  be  perfectly  intoler- 
able, two  three-wire  circuits  in  the  same  territorj-,  and  each  balanced 
with  respect  to  the  other — it  would  be  something  better  imagined 
than  described.  In  certain  cases,  for  lights  only,  it  may  be  applied, 
because  you  are  at  liberty  to  scatter  your  circuits,  but  even  then  it 
would  require  more  or  less  balancing  of  the  two  systems,  else  you 
get  into  trouble  with  one  side  of  the  machine  having  a  greater 
load  than  the  other,  which  causes  a  difference  in  drop  which  cannot 
be  compensated  by  compounding. 

With  the  two  phase,  three-wire  sj-stem,  Mr.  Scott's  point  was  well 
taken  on  the  question  of  maximum  voltage.  However,  if  you  are 
dealing  with  the  maximum  permissible  on  the  transmission  line, 
where  the  thing  to  be  considered  is  not  the  maximum  on  the  dis- 
tributing system  to  translating  devices,  but  the  maximum  permissible 
on  the  whole  system,  and  if  you  confine  yourself  to  that,  you  find 
that  combining  the  two  phase  into  three  wires  requires  excessive 
copper.  If  you  confine  yourself  to  the  secondary  system  alone  it 
will  be  possible  to  permit  the  same  maximum  voltage  as  on  the 
straight  Edison  three  wire,  and  I  should  say  that  the  same  rule 
would  apply  to  the  reduction  of  copper  in  the  three-phase  three- 
wire  system,  or  any  other  systems,  in  varying  degree  according  to 
their  character. 

As  regards  the  question  of  unbalancing  I  think  I  stated  with  a 
fair  degree  of  distinctness  that  with  any  polyphase  system,  thou<;h 
unbalancing  may  occur,  and  occui  in  a  serious  degree,  I  do  not 
believe  it  would  be  a  common  occurrence.  I  think  I  specifically 
included  the  polyphase  systems  in  general. 

With  regard  to  the  question  of  the  reduced  capacitj'  of  trans- 
formers operating  on  three-phase  or  monocyclic  systems:  as  a  matter 
of  fact  there  a^e  three  plans  of  working,  we  will  say,  with  a  three- 
phase  system  as  regards  its  transformers;  in  the  first  place,  we  may 
have  a  composite  transformer  including  all  three  legs  of  the  circuits, 
which  has  been  used  with  very  fair  results.  Next  we  may  use  three 
transformers,  or,  finally,  only  two  transformers.  Sometimes  it  is 
more  convenient  to  use  three,  aud  sometimes  two.  We  must 
remember  that  there  are  not  to  be  had  an  infinite  number  of  sizes 
of  transformers,  nor  an  infinite  number  of  sizes  of  motors.  There- 
fore it  is  sometimes  difficult  to  find  transformers  which  will  exactly 
fit  a  given  horse  power  of  motor,  and  the  loss  of  capacity  which  is 
thus  met  in  furnishing  transformers  too  large  for  the  motors  (be- 
cause we  must  be  sure  to  have  them  large  enough!  may  easily 
amount  to  10  or  15  per  cent.,  either  with  two  or  three  phases,  and 
unless  special  transformers  are  made  to  fit  the  motors,  we  are  liable 
thus  to  requite  an  increased  total  capacity  of  transformers,  as  well  on 
two-phase  as  on  three-phase  systems.  With  the  three- transformer 
connection  for  the  three-phase  circuit  we  have  one  very  material 
advantage,  which,  perhaps,  makes  it  worth  while  to  emploj-  it  in 
many  cases,  and  that  is  if  one  of  the  transformers  for  any  reason  is 
crippled,  we  can  operate  at  least  two-thirds  of  the  output  with  the 
remaining  two;  whereas,  on  the  two-phase  system,  if  one  trans- 
former gives  out  the  motor  is  crippled,  either  by  overloading  and 
stopping  absolutely,  or  able  to  run  at  half  output  as  a  single- 
phase  motor,  but  in  no  case  starting  until  the  transformer  is  fixed, 
if  two  transformers  are  used,  the  statement  has  been  made  (hat  the 
loss  in  output  in  connecting  three-phase  transformers  is  about  16 
per  cent.  I  would  like  to  see  experimental  evidence  brought  up  in 
this  case.  We  have  been  informed  in  many  well  written  technical 
articles  that  the  output  of  the  polyphase  machine  was  thus  and  so 
in  comparison  with  a  single-phase  machine,  and  we  know  that  the 
facts  do  not  fully  bear  out  the  theory.  We  are  now  given  similar  in- 
formation in  regard  to  the  transformers.  While  I  am  not  prepared 
to  dispute  the  fact  without  having  experimented  on  it,  I  would  like 
to  see  some  evidence  that  the  difference  in  output  rises  to  any  prac- 
tical magnitude. 

AS  regards  the  teaser  transformer,  I  think  we  may  consider  the 
secondary  transformer  on  the  monocjclic  three-wire  system  as  prac- 
tically part  of  the  power  wire.  It  needs  to  be  of  small  size  and 
furnishes  only  a  small  amount  of  energj-.  With  that  connection 
that  one  transformet  furnishes  the  power  wire  for  the  whole  three- 
wire  system.  It  is  not  a  part  of  each  motor,  simply  a  part  of  a 
power  wire,  and  as  such  it  may  be  taken  as  a  part  of  the  installation 
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belonging  to  the  three-wire  system.  Tbe  single  small  Irausformer 
ill  the  system  furnislies  the  entire  power  wire  for  the   whole  system. 

As  regards  the  motor  on  the  monocyclic  two-wire  system,  it  is 
correct,  in  a  sense,  to  say  that  the  motor  does  not  know  whether  it 
is  on  a  three-phase  circuit  or  a  monocyclic.  As  regards  its  opera- 
ion,  it  does  not  know — that  is,  as  regards  the  direction  of  the 
E.M.Fs.  in  it. 

It  is  a  matter  of  perfect  indiflerence  which  system  it  is  on ;  but  as 
regards  the  character  of  the  currents  and  their  direction,  if  the 
motor  possessed  an  ammeter  to  put  in  its  own  coils,  it  would  find 
there  was  a  very  large  difference  in  the  distribution  of  currents. 
As  regards  its  magnetic  qualities  it  would  not  matter,  although  the 
actual  distribution  of  the  current  is  widely  changed.  We  have  in 
the  monocyclic  induction  motor  a  motor  which,  in  its  operative 
qualities,  is  like  a  polyphase  motor.  Nevertheless,  the  distribution 
of  currents  in  it,  although  resulting  in  a  perfectly  symmetrical  pro- 
duction of  motive  power,  is  something  that  you  cannot  find  in  any 
polyphase  motor.  It  depends  on  the  particular  action  used  in  tbe 
monocyclic  system.  It  has  essentially  a  single-phase  current,  al- 
though its  effect  as  regards  magnetism  is  closely  similar  to  that  of 
the  true  polyphase  motor. 

As  regards  the  mt  tor  on  the  monocyclic  three-wire  system,  1  was 
much  pleased  with  the  ingenuity  with  which  Mr.  Scott  constructed 
a  large,  able-bodied  and  well  dressed  man  of  straw  for  the  purpose 
of  knocking  the  gentleman  down  and  jumping  on  him  with  both 
feet.  Tbe  motor  is  not  a  two-phase  motor  of  any  kind.  It  is  an 
ordinary  induction  motor  such  as  is  used  indifferently  on  three- 
phasp  or  monocyclic  systems.  Doubtless,  from  the  experience  of  tbe 
speaker,  he  realized  how  bad  a  bad  two  phase  motor  could  be.  The 
winding  of  the  monocyclic  motor  is  in  every  respect  similar  to  that 
of  tbe  three-phase  motor.  There  is  a  possibility,  and  sometimes  a 
great  convenience,  in  being  able  to  work  a  monocjclic  generator  as 
a  synchronous  motor.  Used  in  such  a  way  it  works  during  its 
operation  like  any  other  synchronous  motor.  It  is  a  possibility 
which  is  sometimes  very  convenient;  the  motor  starts  itself,  and  tbe 
teaser  coil,  when  the  motor  is  up  to  speed,  produces  no  effect  on  the 
rest  of  the  S3-stem  if  the  motor  is  properly  designed  with  reference 
to  suppressing  the  E.M.F.  of  the  teaser  circuit.  In  the  monocyclic 
three-wire  system  we  have  in  the  first  place  a  tbree-pbase  motor 
structure,  but  operating  on  a  monocyclic  three-wire  and  teaser 
circuit,  with  the  properties  and  distribution  of  currents,  or  electri- 
cal character,  of  the  single-phase  system.  The  actual  details  of 
operation  in  a  monocyclic  motor  are  somewhat  complicated.  Sub- 
stantially we  have  a  structure  which  in  all  its  characteristics  is 
only  proper  to  be  operated  on  the  monocyclic  or  three-phase  cir- 
cuits. The  currents  which  flow  through  it,  however,  are  not  three- 
phase  currents,  the  E.M.Fs.  being,  however,  120  degrees  apart. 
The  currents  are  substantially  in  phase,  but  the  magnetism  produced 
is  so  distributed  as  to  give  a  perfectly  symmetrical  torque  on  the 
motor,  just  as  though  it  were  run  upon  a  polyphase  circuit;  a  point 
which  I  think  justifies  me  in  the  remark  I  made  at  the  beginning, 
that  the  monocyclic  system  is  to  be  regarded,  not  altogether  as  a 
modified  and  glorified  single-phase,  nor  again  as  a  decrepit  and 
disreputable  polyphase  system,  but  rather  as  in  a  class  by  itself. 
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One  of  the  members  of  the  New  York  Board  of  Trade  states  that 
the  counsel  for  the  Metropolitan  Telephone  Company  admitted  at 
a  former  investigation  that  the  average  profits  on  each  New  York 
exchange  subscriber  for  the  six  years  ending  with  1886  (deducting 
toll  line  service)  was  $72.73.  In  1881,  the  profits  per  exchange  sub- 
scriber were  $39.84;  1882,  $71.19;  1883,  $91.05;  1884,  $72.82;  1885, 
$81.15;  and  1886,  $80.33.  It  is  claimed  that  the  sworn  testimony 
of  the  company's  officers  at  that  investigation  also  showed  that  the 
company's  net  profit  in  those  six  years  on  tbe  cash  capital  invested 
amounted  to  473.91  per  cent.,  that  tbe  net  profits  in  1885  exceeded 
116  per  cent.,  that  they  exceeded  147  per  cent,  in  1886.  and  over 
145  per  cent,  in  1887.  While  the  telephone  rate  was  $60  a  year, 
and  afterwards  raised  fo  $150,  and  again  to  $180  a  year,  the  com- 
pany realized  $2,843,454.53  profits  (net  earnings)  in  six  years  on  an 
original  cash  investment  of  $600,000.  At  present  9,500  regular  sub- 
scribers pay  an  average  rate  of  $175  per  year.  Half  the  total  num- 
ber of  subscribers,  however,  pay  $240  a  year,  3,000  pay  a  rate  based 
on  the  service  rendered  and  2,000  pay  rates  below  $240  a  year  and 
down  to  $150.  It  is  claimed  by  the  telephone  company  that  at 
present  better  instruments  are  used  and  a  metallic  circuit,  tbe  latter 
greatly  increasing  tbe  fixed  charges  on  the  service. 
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In  almost  all  cases  the  object  of  artificial  lighting  is  to  provide 
a  sulVicient  intensity  of  illumination  upon  the  illumined  surfaces. 
In  practice,  the  illumination  is  generally  required  in  order  to  per- 
mit some  kind  of  work  to  be  carried  on.  In  any  case,  the  character 
and  intensity  of  the  illumination  will  necessarily  vary  with  the 
nature  of    the  work. 

In  a  room  in  which  reading  only  is  to  be  done,  it  suffices  if  the 
proper  illumination  is  obtained  on  the  pages  of  the  books,  i.  e.,  on 
the  reading  tables,  though  the  remainder  of  the  room  is  compara- 
tively dark.  Where  machinery  is  to  be  operated,  the  main  light  is 
generally  required  upon  certain  moving  parts.  In  cases,  however, 
where  the  character  of  the  work  requires  the  attendant  to  move 
about,  or  to  observe  some  distant  part  of  the  machinery,  a  necessity 
exists  for  avoiding  marked  contrast  in  the  illumination  of  the  room. 
Here  it  is  clear  that  the  use  of  a  single  source,  such  as  an  arc  lamp, 
is  undesirable,  since,  apart  from  the  fact  that  such  use  would  pro- 
duce a  powerful  illumination  in  the  immediate  neighborhood  of  tbe 
lamp,  it  v;ould  necessarily  cause  annoying  shadows  which  could  only 
be  avoided  by  diffusing  and  scattering  the  light.  It  is  evident,  there- 
fore, that  in  pr.actice  it  is  the  illumination  rather  than  the  luminous 
intensity  of  the  sources  which  is  desired  to  be  measured. 

Although  experience  will  enable  the  electrical  engineer  to  deter- 
mine the  probable  number  and  grouping  of  the  separate  sources  of 
light,  such  as  incandescent  lamps,  that  will  be  required  to  produce 
any  desired  illumination  in  any  given  space,  yet  it  is  well-known 
that  no  rigid  rule  can  be  laid  down  as  a  safe  guide  in  such  cases, 
since  the  character  and  color  of  tbe  surfaces  of  the  walls  and  ceiling 
will  largely  influence  the  illumination  produced  by  a  given  arrange- 
ment of  light  sources.  The  question,  therefore,  as  to  whether  or 
not  a  certain  area  is  properly  lighted  cannot  be  decided  so  accurately 
from  a  knowledge  of  the  number  and  grouping  of  the  luminous 
sources  and  their  candle  power  as  it  can  from  a  method  of  actually 
measuring  the  quantity  of  light  received  per  unit  of  area  by  a  par- 
ticular surface  or  surfaces  whose  illumination  it  is  desired  to  know. 
In  other  words,  the  question  at  issue  is  not  so  much  the  photometric 
intensity  of  the  sources  of  light  and  their  distribution,  as  it  is  tbe 
degree  of  illumination  actually  produced,  and  this  question  cannot 
be  decided  by  tbe  photometer,  but  requires  the  use  of  an  illumina- 
tion measurer  or  illuminometer. 

Suppose,  for  example,  it  is  desired  to  illumine  a  billiard  room. 
Though  experience  must  determine  the  number  and  position  of  the 
lamps;  yet  the  commercial  question  as  to  whether  or  not  the  neces- 
sary illumination  has  been  obtained  upon  the  tables  can  best  be  de- 
termined, not  so  well  from  tbe  number  and  grouping  of  separate 
lamps  of  a  given  candle  power  as  by  an  actual  measurement  of  the 
light  received  per  unit  of  area  on  the  table  surfaces.  In  the  same 
way,  whether  or  not  a  certain  grouping  of  lights  over  the  tables  is 
sufficient  to  illumine  tbe  rest  of  the  room  satisfactorily  can  be  best 
determined  by  tbe  measurement  of  the  illumination  produced  in 
different  parts  of  the  room.  Similarly,  in  a  dining  or  reading  room 
it  is  the  illumination  of  the  tables  that  has  to  be  specially  provided 
for,  and  the  question  of  proper  lighting  is  best  determined  from  a 
determination  of  the  illumination  of  the  tables  irrespective  of  the 
character  or  number  of  tbe  lights  present,  except,  of  course,  in  so 
far  as  aesthetic  requirements  are  concerned. 

In  street  lighting,  the  requirements  are  that  sufficient  illumination 
be  obtained  on  the  surfaces  of  the  streets,  houses,  vehicles  and  per- 
sons to  be  able  to  discern  them  clearly  at  reasonably  sufficient  dis- 
tances. This  primarily  requires  a  certain  intensity  of  illumination 
over  a  given  area;  and  can  best  be  determined  by  an  actual  measure- 
ment of  the  minimum  illumination,  rather  than  by  calculations 
dependent  upon  a  number  of  complex  conditions,  of  which  the 
photometrical  intensity  of  the  separate  sources  employed  is  but  one. 
Measuring  tbe  illumination  rather  than  measuring  the  intensity 
of  tbe  tepaiate  luminous  sources  would  remove  a  source  of  great 
annoyance  both  to  electrical  engineers  and  to  municipalities,  by  ren- 
dering unnecessary  discussions  as  to  the  candle  power  of  the  incan- 
descent or  arc  lights  employed;  since,  if  the  contract  between  the 
city  and  the  lighting  company  be  so  drawn  that  it  be  agreed  that 
the  illumination  in  any  part  of  a  lighted  street,  for  example,  in  the 
absence  of  moonlight,  shall  not  be  less  than  a  certain  minimum,  all 
questions  as  to  the  candle  power  of  the  separate  sources  will  fail  to 
affect  the  contract,  and  it  only  remains  for  the  electrical  engineer 
to  provide  such  lamps  as  will,  at  the  spacing  employed,  give  the 
illumination  contracted  for. 
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So  far  as  we  know  there  is  no  actual  appRratus  in  existence,  other 
than  that  we  are  ahont  to  describe,  which  will  directly  measure  the 
intensity  of  the  illumination  at  a  given  point,  except  the  portable 
photometer  of  Prof.  Weber,  described  by  Mr.  Ileinrich  on  p.  422, 
Vol.  XI.,  No.  7,  July,  1894,  of  the  "Proceedings  of  the  American 
Institute  of  Klectrical  Engineers. "  In  Weber's  photometer  the 
illumination  received  upon  a  screen  from  a  small  standard  amyl 
acetate  or  benzine  lamp  is  compared  with  the  illumination  to  be 
measured.  The  difficulties  of  obtaining  a  reliable  portable  standard 
lamp,  the  rather  cumbersome  size  of  the  apparatus,  and  the  fact 
that  it  doe.*  not  obviate  the  difliculty  of  comparing  illuminations  of 
different  colors,  have  led  us  to  devise  a  new  instrument  based  on 
entirely  different  principles.  We  call  our  instrument  an  illuminom- 
eter,  and  have  filed  applications  for  a  patent  on  the  same. 

A  certain  intensity  of  illumination  is  required  to  render  a  definite 
object,  viewed  at  a  definite  distance,  clearly  delineated  to  the  eye. 
It  is  well  known  that  the  illumination  received  upon  the  printed 
page  of  a  book  or  newspaper  must  have  a  definite  value  in  order  to 
render  the  printed  characters  legible,  and  that  the  intensity  of  the 
illumiuation  so  required  will,  for  a  normal  eye,  depend  upon  the 
size  and  character  of  the  print. 

We  employ  this  principle  in  the  operation  of  our  illuminometer 
as  follows:  a  small  test  object  of,  say,  printed  cbaracteis,  is  placed  in 
a  darkened  box,  suftiriently  small  to  te  readily  carried  in  the  pocket. 
The  test  object  is  exposed  to  illumination  received  from  a  translu- 
cent plate  of  porcelain  or  opal  glass,  which  receives,  directly  on  its 
surface,  illumination  whose  intensity  is  to  be  measured.  Since  the 
test  object  receives  the  light  from  this  plate  by  transmission  and 
subsequent  diffusion,  it  is  the  area  for  the  translucent  plate  exposed 
to  the  test  object,  in  order  to  just  render  the  latter  legible  to  the 
eye.  that  determines  the  intensity  of  illumination  upon  the  plate. 
A  focusing  eyepiece  is  placed  opposite  to  the  test  object  for  pur- 
poses of  annulling  the  eftect  of  any  focal  abnormalities  of  vision. 
A  sliding  shutter,  movable  by    a   milledheaded   screw,  permits   the 


Detail-s  of  Illuminometer. 


effective  area  of  the  opal  glass  plate  to  be  reduced  until  the  amount 
of  light  received  by  the  test  object  just  permits  of  its  legibility. 

The  detailed  construction  of  our  apparatus  will  te  understood 
from  an  examination  of  Figs.  1,  2,  and  3,  which  represent  respect- 
ively a  longitudinal  cross  section,  a  transverse  cross  section,  and  a 
plan  view.  A  box,  A'A',  blackened  inside  to  prevent  the  reflection 
of  light,  is  provided  with  a  tube,  TT,  as  shown.  The  test  object  is 
placed  on  a  block  at  B,  opposite  the  focusing  eye-piece  E.  At  the 
top  of  the  box  is  a  window,  WW,  closed  by  a  translucent  diaphragm 
of  porcelain,  opal  glass,  or  similar  material.  This  diaphragm  is 
placed  so  as  to  act  as  a  secondary  illuminator  of  the  test  object  at  B. 

In  order  to  regulate  the  amount  of  light  which  passes  from  the 
window,  WW,  to  the  test  object,  a  sliding  shutter,  55,  operated 
from  beneath  by  a  milled- headed  screw,  C,  is  placed  in  guides  be- 
neath the  window  so  as  to  cover  any  desired  fraction  of  its  surface. 
In  order  to  determine  the  effective  area  of  the  window,  i.  e.,  the 
uncovered  portion  which  admits  light  to  the  test  object,  B.  the 
index,  /,  attached  to  the  shutter,  moves  over  a  calibrated  scale,  5, 
from  which  the  amount  of  illumination  on  the  window,  W]V,  may 
be  immediately  read  off  in  suitable  units. 
Calibration  of  the  initrumsnt  is  effected  by  exposing  the  window. 


WW,  to  known  intensities  of  illumination  in  a  photometer,  or  dark- 
ened room,  and  marking  off  upon  the  scale,  S,  the  points  at  which 
the  indications  of  the  instrument  are  obtained. 

By  the  illumination  on  a  surface  is  meant  the  quantity  of  light  it 
receives  per  unit  of  area.  Illumination  may  be  expressed  in  terms 
of  some  unit  illumination,  obtained  from  a  definite  .source  at  a  defi- 
nite distance.  Thus,  a  standard  candle  produces  a  definite  illumina- 
iton  at  a  distance  of  a  foot,  and  this  illumination  is  sometimes 
called  a  candle  foot.  A  less  objectionable,  and  more  generally  recog- 
nized unit,  is  the  illumination  produced  by  an  International  stand- 
ard candle  at  a  distance  of  one  metre,  and  this  unit  is  called  the 
bougie-metre  or  the  lux. 

The  International  standard  candle  referred  to  is  the  bougie 
decimal,  or  the  one-twentieth  of  the  violle,  or  molten  platinum 
standard  of  light,  adopted  by  the  Paris  International  Electrical 
Congress  of  18S9.  Authorities,  unfnrtunately,  differ  as  to  the  rela- 
tive value  of  this  decimal  standard  candle  in  terms  of  the  British 
candle  or  sugg,  which  burns  0.1296  gramme  per  minute,  but  Everett, 
in  his  C.  G.  S.  system  of  units,  1891,  gives  data  which  make  the 
international  candle  0.988,  or  about  1.2  per  cent,  less  than  the 
standard  British  candle.  Approximately,  therefore,  one  lux  is  the 
illumination  produced  by  a  standard  British  candle  at  a  distance  of 
a  metre. 

lu  employing  our  instrument  for  such  a  purpose  as  measuring  the 
illumination  upon  the  surface  of  a  table  illumined  by  daylight, 
candle  light,  or  incandescent  light,  we  place  the  illuminometer 
upon  the  table  with  its  window  up,  so  that  its  window,  being,  say, 
only  two  inches  above  the  table,  practically  coincides  with  the 
surface  whose  illumination  is  to  be  measured.  The  eye  is  then 
applied  to  the  eye-piece  and  the  test  object  focused  under  full 
illumination.  The  shutter  is  then  gradually  moved  over  the  window 
until  the  test  object  just  remains  legible,  when  the  number  of  luxes 
in  the  illumination  of  the  table  are  shown  by  the  index  on  the  scale. 

The  degree  of  accuracy  with  which  these  measurements  can  be 
made,  though  small  as  compared  with  such  determinations  as 
length,  mass  and  time,  nevertheless  does  not  compare  unfavorably 
with  photometric  measurements  in  general.  It  is  well  known  that 
two  observers  may  vary  in  their  determinations  of  the  candle  power 
of  an  incandescent  lamp  b}'  S  per  cent.,  and,  when  the  lights  to  be 
compared  have  different  colors,  the  variation  is  often  much  greater. 

The  mean  error  of  a  single  observation  with  our  instrument  is 
about  10  per  cent.,  that  is  to  say,  if  a  number  of  measurements  be 
successively  made  of  an  illumination  within  the  range  of  the  instru- 
ment, the  average  deviation  of  any  single  measurement  from  the 
mean  of  all  the  measurements  is,  with  the  instrument  here  exhibited, 
about  10  per  cent.,  although  we  believe  certain  changes  we  have  in 
view  will  notably  reduce  this  percentage.  Some  tabulated  obser- 
vations are  appended.  In  the  instrument  exhibited,  the  graduation 
of  the  scale  extends  from  four  luxes,  by  single  luxes,  to  15,  then  to 
35  in  divisions  of  five  luxes,  then  to  70  in  divisions  of  ten  luxes, 
while  the  highest  reading  is  400.  The  total  length  of  the  scale  is 
1.5  inches.  The  total  length  of  the  instrument  is  6J2  inches,  its 
breadth  is  1.5  inches,  and  its  height,  excluding  the  milled-headed 
screw,  is  2%  inches,  so  that  the  apparatus  can  readily  be  carried  in 
the  pocket.      Its  weight  is  ten  ounces. 

It  might  be  supposed  that  two  different  observers  having  different 
limits  of  distinct  vision  would  obtain  different  results  in  determin- 
ing a  given  illumination  by  the  use  of  our  instrument.  In  point 
of  fact,  however,  we  find  that  by  the  use  of  the  focusing  eye-piece, 
distinct  vision  of  the  test  object  being  readily  secured  for  each 
observer,  the  results  of  different  observers  do  not  appear  to  differ 
by  more  than  the  limits  of  probable  error  for  the  apparatus. 

It  is  known  that  an  illumination  of  five  luxes  is  sufficient  to 
permit  the  reading  of  ordinary  print,  although,  on  physiological 
grounds,  the  eyes  should  not  be  used  for  continuous  reading  at 
illuminations  less  than  ten  luxes.  Fifteen  to  25  luxes  may  be  re- 
garded as  proper  artificial  illumination  for  reading.  In  the  same 
way,  the  amount  of  light  required  to  permit  the  performance  of 
other  kinds  of  work  is  readily  determinable.  It  is  evident,  there- 
fore, that  our  illuminometer  is  applicable  to  the  determination  of 
the  question  as  to  whether  the  illumination  of  a  given  area  is  or  is 
not  sufficient  for  tlie  character  of  work  to  be  done,  and  that  the 
measurement  of  illuminations  can  be  made  with  a  reasonable  per- 
centage of  error  for  all  intensities  within  the  range  of  the  apparatus. 
This  range  can  be  varied  by  altering  the  character  and  dimensions 
of  the  window,  as  well  as  the  character  and  dimensions  of  the  test 
object. 
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It  will  be  evident  that  the  advantage  of  such  an  instrument  con- 
sists in  the  fact  that  it  entirely  dispenses  with  the  necessity  for  the 
use  of  a  portable  standard  of  light,  thus  removing  a  constant  source 
of  unknown  error  in  apparatus  previously  employed  for  this  purpose. 

Moreover,  the  instrument  does  not  require  any  great  skill  in  its 
use,  and  with  simple  directions  for  use  can  readily  be  cuiployed  by 
an  inexperienced  observer. 

It  is  evident  that  our  illuminometer  will  permit  a  direct  deter- 
mination of  the  candle  power  of  a  souice  of  light  by  measuring  the 
illumination  produced  at  a  6xed  distance  by  that  source  of  light 
alone.  Thus,  for  example,  if  an  incandescent  lamp  has  its  illumina- 
tion measured  at  a  distance  of  one  metre  from  the  centre  of  the 
filament,  the  number  of  luxes  indicated  by  the  instrument,  when 
its  window  is  perpendicular  to  the  rays  from  the  lamp,  and  all  other 
sources  of  light  are  well  cut  off,  will  give  directly  the  number  of 
international  or  decimal  candles  in  the  lamp.  It  is,  therefore,  pos- 
sible to  measure  the  candle  power  of  a  lamp  in  its  socket,  provided 
aH  other  lamps  in  the  neighborhood  be  extinguished,  and  that  a 
black,  non -reflecting  cloth  be  placed  so  as  to  prevent  any  apprecia- 
ble amount  of  light  from  entering  the  window,  except  that  radiated 
directly  from  the  lamp. 

Our  illuminometer,  therefore,  becomes,  indirectly,  a  portable 
photometer. 

In  the  use  of  the  instrument,  care  must  be  taken  to  keep  the 
glass  of  the  eye-piece,  and  of  the  window,  clean,  as,  otherwise,  the 
observation  may  be  vitiated.  The  use  of  the  focusing  eye-piece  is 
intended  to  avoid  the  necessitj-  that  might  arise  for  wearing  glasses, 
by  which  the  quantity  of  light  entering  the  pupil  of  the  eye  from 
the  test  object  would  be  necessarily  reduced. 

Since  the  indications  of  our  instrument  depend  upon  the  physio- 
logical effect  alone,  and  not  on  the  contrast  of  an  unknown  with 
known  illumination,  all  questions  as  to  difference  of  color  in  the 
illumination  to  be  measured  are  avoided,  so  that  a  measurement  of 
the  intensity,  e.  g.,  the  candle  power  of  an  arc  lamp,  can  be  made 
without  employing  a  special  arc  standard. 

Apart  altogether  from  the  use  of  our  apparatus,  the  National 
Electric  Light  Association  doubtless  recognizes  the  fact  that  there 
exists  to'lay  no  generally  accepted  standard  of  illumination.  We 
would  respectfullj-  recommend  that  the  association  consider  the 
advisability  of  officially  adopting  as  the  unit  of  illumination  the 
lux,  or  bougie-metre,  i.  e.,  the  illumination  produced  by  a  decimal 
candle  at  the  distance  of  a  metre.  This  unit  has  been  under  con- 
sideration for  some  years  and  has  been  provisionally  adopted  by 
several  writers  in  this  country  and  in  Europe. 

OBSERVER   K.    (INCANDESCENT  LIGHT). 
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DISCUSSION. 
Mr.  Caryl  Haskins  doubted  if  the  permeability  of  the  translncent 
screen  would  be  the  same  for  rays  of  light  of  different  colors,  and 
thought  it  would  be  greater  or  less,  as  the  rays  are  more  or  less 
white  or  red.  He  said  that  the  human  eye  certainly  appreciates 
one  more  than  another  in  different  individuals,  some  appreciating 
the  lower  rays  more  quickly  than  others,  while  some  people  see 
better  in  the  dark  than  others. 

Prof.  Elihu  Thomson:  The  question  of  the  measurement  of  illu- 
mination seems  to  me  to  be  analogous  to  the  measurement  of 
tempsrature,  largely    by  the  feeling,  though,  perhaps,  not  liable  to 


such  great  errors  as  might  exist  in  that  case.  The  object  of  the 
instrument  is  undoubtedly  a  good  one,  and  it  is  undoubtedly  meant 
to  meet  that  condition  which  we,  as  members  of  the  National  Elec- 
tric Light  Association,  often  have  to  meet— a  dispute  as  to  whether  a 
certain  light  is  doing  its  ''uty,  not  whether  the  light  up  there  or 
somewhere  else  was  producing  a  certain  illuminating  effect,  but 
whether  it  is  actually  delivering  at  the  useful  point  on  some  surface, 
and  of  a  quality  which  would  enable  us  to  read  by  it.  Undoubtedly 
that  is  what  we  are  driving  at  when  we  hang  up  a  lamp.  We  do 
not  care  anything  about  the  light  up  there;  we  want  to  have  it  here; 
and  if  we  can  arrange  some  means  whereby,  by  placing  an  instru- 
ment here,  we  can  get  an  exact  idea  of  the  illumination,  measured 
by  the  degree  of  visibility,  perhaps,  then  we  have  certainly  accom- 
plished a  good  object  and  a  valuable  one.  It  occurs  to  me,  bow- 
ever,  that  the  question  resolves  itself  into  a  physiological  question. 
We  know  oerfectly  well  that  visibility  depends  on  contrasts.  If  we 
turn  rapidly  from  a  highly  illumined  surface  and  then  down  at  some 
other  object,  »e  find  that  we  have  to  wait  a  little  while  before  the 
eyes  will  respond,  and  it  depends  altogether  on  the  degree  of  bright- 
ness of  the  object  toward  which  we  looked  how  long  we  will  have 
to  wait.  It  is  difficult  to  say  how  long  we  shall  have  to  wait  before 
the  effect  of  that  light  in  our  eyes  is  removed  absolutely.  That  is 
an  uncertain  question.  I  simply  state  this  as  bringing  out  one  of 
the  points  in  my  mind.  The  object  of  our  coming  here  is  to  get  at 
the  truth  and  know  where  we  are  on  these  questions;  it  is  not  to 
make  captious  criticisms,  but  to  know  where  we  are.  There  is  a 
difference  between  visions — I  think  the  rate  at  which  an  impression 
is  made,  and  the  legibility  of  an  impression,  are  two  different 
things;  sometimes  we  get  an  impression  quickly,  and  at  other  times 
we  get  an  impression  slowly.  It  would  hardly  be  proper  to  measure 
everything  by  legibility,  depending  on  time  of  impression,  because 
the  illumination  as  to  rate  may  come  in  there.  I  think  the  eyes 
are  different.  I  think  it  has  been  recognized  that  there  is  a  different 
rate  of  impression — what  we  may  call  continuity  of  impression. 

Another  criticism  I  would  make  is  that  the  printed  slip  that  you 
would  use  in  this  instrument,  after  you  have  used  it  for  a  while  you 
get  to  read  it  more  easily  than  at  first.  If  you  are  going  to  change 
that  printed  slip  every  time,  you  may  change  the  character  of  the 
surface,  you  may  have  surface  not  so  white  oi  a  little  different,  and 
you  cannot  be  sure  you  are  getting  the  standard  surface.  Every  one 
knows  if  he  has  read  a  thing  he  can  read  it  much  more  easily  if  he 
has  to  read  it  again  and  knows  what  is  there.  The  effect  of  imagina- 
tion comes  in — that  is  another  physiological  action  which  has  to  he 
counted  on.  It  is  a  question  to  my  mind,  in  an  instrument  of  this 
kind  laid  aside  and  not  used  for  a  time,  whether  the  paper  will 
maintain  its  integrity  as  a  surface  for  receiving  and  diffusing  light. 
We  know  that  it  is  darkened  by  age.  I  think  it  would  certainly  be 
required  that  we  should  use  some  material  like  porcelain,  like  a 
watch  face,  absolutely  permanent,  if  we  employed  the  method  at  all. 

There  is  another  question.  Is  it  true  that  with  different  individuals 
the  iris  opens  or  responds  equally?  do  the  eyes  have  the  same  aper- 
ture to  receive  light?  I  have  my  doubts  so  far  as  my  observation 
goes.  In  the  eye  of  a  child  the  iris  opens  wide,  but  with  an  older 
person  the  eye  is  not  so  flexible;  in  fact,  it  may  finally  become 
partially  fixed.  It  will  not  give  the  same  aperture  of  illumination ; 
the  diaphragm  is  smaller  and  does  not  respond  so  easily.  In  certain 
forms  of  incipient  disease  the  first  indication  is  that  the  iris  does 
not  respond  easily.  What  percentage  of  difference  that  would  make 
in  reading  anything,  or  seeing  anything  with  the  eye,  that  was  at 
all  illuminated,  I  do  not  know;  that  is  simply  something  which  I 
put  out  as  a  suggestion.  But  it  is  a  matter  of  my  personal  observa- 
tion that  if  I  am  looking  in  a  darkened  room  I  see  all  the  objects 
for  a  little  while,  they  disappear,  and  then  I  see  them  again,  as  if 
the  sensitive  material  of  the  eye  was  renewed  in  gushes.  There  is 
some  peculiar  connection  of  the  sensoria  which,  as  it  were,  brings 
on  a  wave  of  sensibility,  then  wipes  it  out,  and  then  brings  on 
another  wave. 

Then  comes  the  question  of  color  blindness  in  people.  I  have  met 
a  number  of  people  subject  to  color  blindness,  not  sensitive  to  the 
red  rays,  some  more  than  others.  It  is  well  known  that  the  power 
of  vision  to  the  higher  rays  is  very  different  to  that  of  the  ultra- 
violet lays;  some  can  see  the  lavender  in  the  spectrum,  others 
scarcely  at  all.  It  happens  that  at  the  extreme  violet  part  of  the 
spectrum  there  is  not  a  great  amount  of  useful  illumination,  but  still 
there  is  some,  and  it  might  make  a  difference  in  some  cases.  I 
simply  bring  these  points  forward  as  indicating  that  we  find  it 
necessary,  before  adopting  a  method  of  this  kind,  to  compare  the 
results  of  a  large  number  of   observations  to  find  out    whether  there 
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was  a  difference  to  be  noted,  or  whether  we  could  rely  upon  a  fair 
average  result.  Ten  per  cent,  out  would  not  bother  us  very  much, 
and,  perhaps,  all  these  errors  combined  might,  if  we  used  due 
precautions,  be  included  within  the  10  per  cent.  Then  the  instru- 
ment undoubtedly  would  have  my  unqualified  endorsement. 

Mr.  Jas.  I.  Aver:  The  adoption  of  an  instrument  of  this  charac- 
ter would  seem  to  me,  as  expiessed  by  the  other  speakers,  to  be  a 
thing  which  should  receive  a  great  deal  of  consideration.  Aside 
from  the  different  physiological  results  which  might  accrue  from 
the  ditlerence  in  the  eyes  of  ciffereut  people,  a  standard  instrument 
that  was  brought  into  use  and  put  into  the  hands  of  people  who  are 
often  endowed  with  power  to  determine  matters  in  dispute,  but 
frequently  work  very  serious  hardships,  not  the  least  of  the  points 
involved  in  a  thing  of  that  kind  is  the  integrity  of  the  persons 
using  it.  The  point  made  by  Prof.  Thomson  about  the  familiarity 
with  the  letters,  where  imagiuation  comes  into  play,  is  a  very  im- 
portant one.  We  bad  a  case  of  this  kind,  where  there  were  pro- 
duced a  number  of  sheets  of  paper  with  varying  sizes  of  letters 
printed  on  the  sbeel.  A  committee  was  selected  who  remained  with 
their  backs  toward  the  light  so  as  to  avoid  affecting  the  visior-  by 
looking  at  the  lamps,  and  each  one  would  walk  a  definite  distance 
away  and  then  endeavor  to  read  a  certain  number  of  lines  aloud. 
We  found  variable  results.  One  man  would  read  line  number 
two  at  200  feet,  and  another,  line  number  three  the  same  dis- 
tance, and  so  forth;  but  as  we  proceeded  we  found  a  change.  We 
found  that  the  man  who  first  could  only  read  line  number  two 
200  feet  away,  could  read  line  number  three,  the  latter  being 
a  finer  print.  The  men,  I  think,  were  naturally  unbiased  in  the 
matter,  but  they  gradually  became  familiar  with  the  printing.  To 
overcome  this  familiarity,  at  the  suggestion  of  the  chairman  of  the 
committee,  we  had  printed  a  series  of  slips  with  a  line  of  Volapiik, 
a  half  dozen  words  on  each  line,  and  it  was  practica'ly  impossible  to 
memorize  it,  and  after  an  evening's  work  of  seveial  hours  we  found 
this  relation  continued  to  exist  throughout  the  whole  evening.  The 
conditions  did  not  change,  the  characters  could  not  be  so  easily 
memorized;  giving  abundant  evidence,  to  my  mind,  that  it  is  very 
easy  to  have  the  imagination  come  in  as  an  element  to  determine 
anything  you  have  as  a  fixed  standard  to  judge  by. 

Mr.  Kennelly:  The  first  point  raised  by  Mr.  Haskins  is  a  ques- 
tion as  to  the  relative  sifting  power  of  the  translucent  screen  for 
various  colors  of  light,  but  it  seems  to  me — and  I  think  it  will  seem 
to  you  on  reflection— that  that  difficulty  is  entirely  eliminated  by  the 
very  method  employed  in  caiibiation.  If  we  haveanything  in  light, 
if  we  have  any  basis  in  applying  any  value  to  it,  it  is  a  standard  of 
intensity;  that  basis  may  be  a  standard  candle,  that  basis  may  be  a 
Hefner-Alteneck  lamp— whatever  these  values  may  be,  they  are 
.standard  and  recognized  as  such.  If,  with  a  definite  standard  to 
take  the  instrument  at  measuring  distances  from  that  standard,  you 
have  a  definite  known  illumination,  and  if  you  calibrate  and  mark 
off  the  scale  of  the  instrument  to  what  that  illumination  must  be 
yon  have  eliminated  for  that  character  of  light  all  possible  questions 
as  to  the  degree  of  sifting  of  the  translucent  material.  It  is  true 
that  the  argument  doas  not  hold  so  soon  as  you  change  the  character 
of  the  light.  The  illumination  measured  on  this  table  by  incandes- 
cent light,  if  an  incandescent  lamp  had  served  you  a.i  the  standard, 
and  a  calibration  was  made  by  an  incandescent  lamp,  it  might  cease 
to  be  the  true  illumination  measured  by  oil  or  arc  light;  but  by 
actual  trial  we  have  found  that  the  error  which  may  be  induced  by 
the  variation  which  must  exist,  by  the  absorption  of  material  for 
different  colors,  is  too  small  to  be  noticed.  A  sixteen  candle-power 
lamp  measured  for  its  intensity  of  candle  power  by  the  instrument 
in  its  use  as  an  indirect  photometer,  agrees  with  the  measurement 
obtained  by  reckoning  it  from  calibration  obtained  by  a  standard 
candle,  within  the  limits  of  probability  of  the  instrument. 

In  regard  to  what  Prof.  Thomson  has  so  eloquently  explained 
with  reference  to  the  unfortunate  power  of  our  eyes,  I  grieve  that 
our  eyes  should  be  open  to  such  grave  impeachment,  and  in  fact  I 
am  only  glad,  after  reading  of  the  troubles  to  which  we  may  be  liable, 
that  we  have  anything  which  we  may  call  eyes  at  all.  No  two  eyes 
see  alike,  and  it  is  not  possible  to  get  an  instrument,  based  on  the 
agency  of  the  eye,  to  be  absolutely  correct;  but,  on  the  other  hand, 
I  am  pleased  to  remembei  that  our  eyes  have  some  definite  value, 
and  just  in  so  far  as  our  eyes  are  perfect  and  normal,  just  in  so  far 
can  we  conduct  the  measurements  relied  upon. 

In  reeard  to  the  figure  in  the  illuminomeler,  there  is  no  doubt  as 
to  whether  yon  know  it  or  not.  They  are  simple  figures  consisting 
of  five  characters,  and  after  you  once  read  it  you  can  scarcely  fail  to 


recollect  what  you  read.  You  know  very  well  what  the  characters 
are.  You  simply  endeavor  lo  bring  them  down  until  you  cannot 
read  them.  All  these  errors  which  are  inherent  in  any  apparatus 
involving  the  eye  have,  after  all,  a  certain  limit.  I  will  ask  any 
gentleman  present  if  he  can  tell  me  what  the  illumination  upon  the 
surface  of  that  table  is,  -within  -SO  per  cent.  I  will  feel  quite  pleased 
if  any  gentleman  can  tell  me  within  SO  per  cent,  what  it  is.  We 
can  measure  it  within  10  per  cent.  Surely  you  are  glad  to  ha\e 
something  to  tell  you  within  10  per  cent.,  if  you  cannot  estimate  it 
within  50. 

Prof.  Houston:  I  do  not  think  it  necessary  to  carry  out  this  dis- 
cussion very  much  longer,  though  there  are  one  or  two  points  I 
would  like  to  discuss  in  answer  to  the  objections  that  have  been 
raised  here — happily  by  gentlemen  who  have  preceded  me.  As  to 
the  permeability  of  the  secondary  illuminator,  as  questioned  by  Mr. 
Haskins:  yes,  there  may  be  some  question  as  to  its  being  more 
permeable  to  a  light  of  certain  frequency  than  another.  I  think 
the  explanation  by  Mr.  Kennelly  of  the  methods  we  adopt  in  cali- 
brating the  instrument  obviates  any  objectiou  that  may  have  existed 
in  that  direction.  As  to  the  question  ably  raised  by  Prof. 
Thomson,  it  is  unfortunately  true  that  there  are  limitations  to  all 
our  senses.  These  limitations  are  by  no  means  restricted  to  the  eye; 
they  apply  to  all  our  senses;  and.  to  a  certain  extent,  the  objections 
which  the  Professor  has  so  pertinently  brought,  as  limiting  the  use 
and  applicability  of  our  instrument,  must  necessarily  apply  to  any 
instrument  of  physical  research  that  can  be  employed.  As  to  how 
long  one  should  wait  until  the  eye  gets  rested  after  reading  the 
instrument,  I  think  the  answer  is,  fairly,  he  should  wait  until  he 
can  read  the  test  object  inside  the  instrument.  He  cannot  get  that 
in  a  moment.  It  may  require  a  motion  of  the  slide  shutter,  so  that 
his  eye  will  be  exposed  once  or  twice  to  an  increasing  and  a  de- 
creasing illumination  and  by  the  time  that  he  can  read  it  I  think  his 
eye  would  be  a  fairlj-  normal  eye;  and  in  the  same  way,  that  would 
answer,  I  think,  the  objections  as  to  the  time  of  legibility — as  to 
whether  we  can  see  a  thing  rapidly  or  not.  After  all,  the  use  of  this 
instrument  only  requires  that  a  person  shall  be  able  to  do  what  his 
training  has  taught  him  to  do  since  he  first  opened  his  eyes  in  this 
world — to  be  able  to  see  an  object  with  fair  distinctness,  that  is  all. 
There  is  very  little  judgment  required,  except  that  he  must  deter- 
mine whether  or  not  he  can  see  well  enough  to  do  a  certain  thing, 
that  is,  to  read.  As  to  color  tlindness,  that  does  exist;  but  I  ques- 
tion very  greatly  whether  the  doctors,  in  their  interest  in  physio- 
logical research  or  their  willingness  to  day  that  certain  people  on 
the  railroads  should  not  be  in  charge  of  locomotives,  may  have 
permitted  their  judgments  to  be  warped.  I  do  not  believe  that  color 
blindness  exists  in  anything  like  the  extent  it  is  stated  to.  If  it  does, 
this  instrument  is  not  limited  to  be  used  by  five  or  six  people,  but 
it  may  be  used  by  anybody,  and  in  this  way  the  aclnal  facts  can 
be  known. 

Electrical  Carriage  Traction  in  France. 


A  carriage  has  for  some  time  been  used  in  Paris  whose  motive 
power  is  supplied  by  Tomniasi  accumulators,  the  battery  being 
contained  in  a  box  placed  under  a  seat  and  connected  with  a 
small  motor  underneath  the  carriage.  The  outfit  is  completed 
by  a  controller  and  a  brake,  to  which  the  circuit  switch  is  con- 
nected. The  plates  of  the  accumulator  consist  of  a  celluloid 
envelope  perforated  with  numerous  small  holes  and  filled  with 
active  material;  in  the  centre  is  a  lead  core  serving  solely  as  a 
conductor  and  not  as  a  support  to  the  active  matter,  as  in  other 
systems  of  accumulators.  The  plates  of  the  same  sign  are  sol- 
dered to  a  connecting  bar,  and  insulated  from  neighboring  elec- 
trodes by  vertical  celluloid  strips.  The  cells  are  of  wood  with  a 
double  lining  of  celluloid  and  closed  at  the  top  by  a  transparent 
cover  tightly  sealed. 

No  difficulty  results  from  the  motion  of  the  carriage,  and  the 
battery  can  discharge  without  injury  at  extremely  high  rates. 

The  complete  battery  equipment  of  the  carriage  is  com- 
posed of  21  cells,  each  weighing  28  lbs.  and  enclosed  in  seven 
boxes,  three  cells  to  the  box.  The  cells  are  mounted  in  series 
and  often  discharge  at  a  mean  rate  of  lOO  amperes  and  40  volts  at 
starting,  and  on  high  grades  the  discharge  rate  attains  200  am- 
peres. Under  these  conditions  the  battery  will  supply  power 
for  one  and  one-half  hours,  which  corresponds  to  a  capacity  of  16 
ampere-hours  per  pound  at  light  discharge,  23  ampere-hours  at 
a  mean  rate  of  discharge,  and  32  ampere-hours  at  a  maximum 
rate.  Under  less  severe  conditions  the  capacity  is  much  higher 
than  this,  say  47  ampere-hours  at  the  rate  of  one  ampere  per 
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hour,  38  ampere-hours  at  the  rate  of  three  amperes  per  hour 
and  32  ami)cre-hours  at  the  rate  of  six  amperes  per  liour.  The 
total  wei^fht  of  the  carriage  with  two  passengers  is  ahout  2,6(10 
pounds,  and  its  speed  about  12  miles  an  hour.  The  carriage 
starts  freely  and  can  be  brought  to  a  standstill  almost  instanta- 
neously. It  runs  noiselessly,  and  itscontrol  isextreinely  simple. 
An  interru]>ter  i)t*rmits  tlie  battery  to  be  completely  cutolT  from 
the  motor  during  a  long  stop  of  the  carriage. 

Candle  Power  of  Arc  Lamps. 

To  the  Ed  if  or  of  The  Electrical  World  : 

Sir: — I  have  read  with  interest  the  article  in  your  issue  of  Feb. 
23,  by  Dr.  Stine,  on  the  subject  of  candle  power  obtained  with 
various  carbons.  Fiotn  his  pretuises  his  conclusions  are  logical, 
but  I  think  he  is  in  error  in  assuming  that  tinder  normal  condi- 
tions the  light  of  the  arc  lamp,  or  any  considerable  portion  of  it, 
comes  from  the  arc  stieani  itself.  He  says:  "The  candle  power  of 
an  arc  (lamp)  depends  on  the  amount  of  carbon  vapor  which  it 
contains."  If  his  assumption  were  correct,  the  maximum  candle 
power  would  be  at  the  horizontal,  since  the  depth  of  the  crater, 
especially  with  solid  carbons,  is  very  small  as  compared  with  the 
length  of  the  arc,  aud  the  crater  wall  interferes  but  slightly  with 
horizontal  radiation  from  the  arc  stream.  The  well-known  candle 
power  curves  show  the  maximum  at  say  45  degrees  below  the  hori- 
zontal, and  in  the  case  of  the  alternating  arc  with  two  cored  carbons, 
there  is  a  maximum  both  above  and  below  the  horizontal.  In  both 
cases  at  the  horizontal,  where  we  get  the  greatest  illumination  from 
the  arc  stream  itself,  the  total  candle  power  is  small.  It  is  at  the 
surface  of  the  crater  that  the  greater  portion  of  the  energy  of  the 
arc  is  expended  in  volatilizing  the  carbon  to  furnish  the  vapor 
necessarj'  to  conduct  the  current  across  the  gap;  it  is  here  that  we 
find  the  highest  temperature,  and  from  the  surface  of  the  crater 
comes  by  far  the  greater  portion  of  the  light.  That  from  the  nega- 
tive is  largely  reflected  from  the  positive,  and  that  from  the  arc 
stream  is  small.  That  from  the  crater,  emitted  bj-  carbon  at  its  tem- 
perature of  volatilization,  most  nearly  resembles  sunlight  in  quality, 
while  that  from  the  arc  stream  is  blue  or  violet;  hence  a  long  arc, 
in  which  a  greater  proportion  of  the  light  comes  from  the  arc 
stream  gives  a  violet  tinge  to  the  whole,  though  an  opal  globe 
shows  the  violet  rays  confined  to  a  narrow  band  near  the  horizontal. 
The  amount  of  carbon  vapor  present  has  very  little  influence  on  the 
candle  power,  for  carbons  made  with  a  soft  core  for  the  express 
purpose  of  supplying  carbon  vapor  to  the  arc,  give  a  lower  efiiciency 
than  solid  carbons.  (See  Dr.  Stine's  published  tests,  if  confirmation 
is  required.  ) 

The  efficiency  of  any  form  of  carbon  as  an  illuminant  rises  with 
the  temperature  of  the  incandescing  carbon.  An  incandescent  lamp 
in  which  the  filament  is  heated  nearly  to  the  point  of  destruction  by 
vaporization  shows  an  enormously  increased  efficiency.  The  arc  is 
more  efficient  than  the  incandescent  filament  because  of  its  higher 
temperature.  In  the  arc  the  efficiency  rises  with  the  temperature 
of  the  crater.  A  highly  refractory  form  of  carbon,  such  as  petro- 
leum coke,  gives  a  higher  efficiency  than  a  form  which  volatizes  at 
a  lower  temperature,  but  carbons  to  burn  at  say  28  volts,  as  in 
alternating  lamps,  must  be  made  of  a  less  refractory  material  than 
those  made  to  burn  at  45  or  50  volts  with  the  same  currents.  If  a 
carbon  adapted  to  a  28-volt  lamp  be  burned  at  45  volts,  it  will  give 
less  light  at  the  .<iame  wattage  than  a  carbon  which  would  hiss  at  40 
volts  but  burns  steadily  at  45.  Yet  the  former  carbon  is  usually 
harder  than  the  latter,  but  is  made  of  a  less  refractory  material,  and 
at  45  volts  gives  off  an  excess  of  carbon  vapor,  with  resultant  flam- 
ing. I  think  Dr.  Stine  lays  too  much  stress  on  softness.  There  is 
little  danger  of  a  molded  carbon  being  too  hard  for  a  current  of  9  or 
10  amperes.  H6  attributes  excessive  hardness  to  carbonization  at 
too  high  a  temperature.  As  a  matter  of  fact,  an  over-carbonized 
carbon  is  soft.  An  underbaked  carbon  may  be  hard  and  to  the  eye 
appear  very  well,  and  yet  hiss  at  50  volts  and  flame  at  55.  I  have 
seen  such  a  carbon  rebaked  at  a  high  temperature  for  an  hour,  and 
the  hissing  point  thereby  reduced  to  42,  and  the  flaming  point  raised 
to  60.  In  this  case  the  hard  carbon  was  objectionable,  but  the 
cause  was  the  opposite  of  that  indicated  by  Dr.  Stine.  If  it  were 
practicable  to  bake  carbons  at  a  temperature  near  that  of  the  crater, 
we  should  thereby  increase  their  efficiency.  The  introduction  of 
hydrocarbons  which  Dr.  Stine  advocates  as  a  correct  principle, 
would  be  a  return  to  the  conditions  of  underbaking,  as  it  is  the 
presence  of  hydrocarbons  which  gives  the  objectionable  results 
indicated  above. 


Finally,  as  to  long-life  carbons,  passing  over  those  in  which  life 
is  lengthened  by  a  heavy  coating  of  copper,  or  still  worse,  of  zinc 
or  nickel,  which  forms  a  shell  around  the  arc  shutting  the  oxygen 
out  and  the  light  in,  the  perfectly  baked  carbon,  whether  hard  or 
soft,  disintegrates  less,  and  therefore  gives  better  life  as  well  as  better 
light.  Dr.  Stiue's  point  on  size  and  uniformity  of  grain  is  well 
taken  and  strikes  at  a  very  common  error.  But  he  might  have 
carried  the  point  further,  for  just  such  a  grain  as  he  adovcates  gives 
the  best  life. 

The  prime  consideration  is  that  a  carbon  should  be  adapted  to  its 
particular  work.  For  small  currents  a  rather  soft  carbon  is  advan- 
tageous, and  for  low  tension  svtems  using  18  or  20  amperes,  forced 
carbons  are  best  adapted,  both  on  account  of  hardness  and  of 
the  peculiar  arrangement  of  the  grains.  Dr.  Stine  mentions  the 
influence  of  the  crude  material,  aud  I  regret  that  he  has  not  gone  more 
deeply  into  this,  as  it  is  of  great  importance,  considering  the  variety 
of  conditions  which  are  now  met  with. 

Washington,  Vs.  b.  H.  Blood. 


Electrical  Consonance. 


To  the  Editor  of  Tlic  EUcliiail  World: 

Sir:— I  feel  very  much  flattered  that  Mr.  Steinmetz  has  considered 
it  worth  his  while  to  translate  my  article  on  "  Electrical  Conso- 
nance" into  the  language  of  electrographics.  It  gives  me  much 
satisfaction  to  know  that  Mr.  Steinmetz  has  not  detected  a  flaw  in 
my  reasoning  and  that  the  main  features  of  this  reasoning  can  be 
represented  graphically  by  the  extremely  simple  diagrams  given  by 
Mr.  Steinmetz  in  the  last  issue  of  your  esteemed  journal.  I  wish, 
however,  to  warn  your  readers  against  a  possible  inference  which 
they  might  draw  from  Mr.  Steinmetz's  extremely  simple  graphical 
discussion— the  inference,  namely,  that  the  graphical  method  is  supe- 
rior to  the  analytical  in  studying  alternating  current  phenomena. 
\  closer  examination  of  this  particular  case  will  reveal  the  non- 
permissibility  of  such  an  inference;  for  although  Mr.  Steinmetz's 
diagram  contains  the  main  features  of  my  article,  viz:— (a)  distinc- 
tion between  electrical  resonance  and  neutralization  of  the  apparent 
self  induction  of  primary  circuit  by  means  of  a  condenser  in  the 
secondary,  and  (b)  the  existence  of  two  distinct  components  in  the 
secondary  currents  at  which  this  neutral izat-' on  takes  place,— still, 
that  is  by  no  means  all  that  I  had  to  say  in  that  article.  In  fact, 
the  main  point  in  my  theoretical  discussion  was  to  bring  out  the 
complex  manner  in  which  the  various  physical  constants  of  the  two 
circuits  enter  into  the  quantitative  relations  which  underly  the  phe- 
nomena of  electrical  consonance.  I  think  that  in  this  point  I  have 
succeeded  very  well,  so  well,  indeed,  that  Mr.  Steinmetz  has  con- 
sidered it  desirable  to  translate  my  article,  minus  the  general  com- 
plicated equations,  into  simple  graphics.  But  I  wish  to  assure  your 
readers  that  if  Mr.  Steinmetz  had  seen  fit  to  follow  me  to  the 
bitter  end,  his  graphical  method  would  have  resulted  in  extremely 
complex  diagrams  and  would,  therefore,  have  succeeded  even  better 
than  my  analytical  method  did  in  showing  how  complex  are  the 
relations  underlying  the  phenomena  of  electrical  consonance. 

Without  a  knowledge  of  these  verj'  much  involved  equations  it  is 
impossible  to  find  out  the  most  effective  conditions  under  which 
electrical  consonance  can  be  studied  experimentally.  I  wish,  how- 
ever, to  emphasize  the  fact  that  it  is  far  from  me  to  undervalue  the 
strong  points  of  the  graphical  method  of  which  Mr.  Steinmetz  is  an 
admirable  advocate.  There  is  room  for  all  correct  methods  in  the 
wide  regions  of  the  beautiful  science  of  electricity. 
New  York,   N.   Y.  m.  I.   Pupin. 


Perhaps  Not  Sanguine  Enough. 

According  to  the  Philadelphia  Zfa'^d'r'j  correspondent  from  Harris- 
burg,  concerning  the  doings  of  the  State  legislature,  it  has  been  pre- 
dicted that  in  the  year  1899  the  legislators  will  be  taken  frmn  Philadel- 
phia to  Harrisburg  by  trains  operated  by  electric  energy:  How  this 
exact  date  has  been  determined  we  do  not  know,  but  we  venture  to 
predict  that  on  those  existing  steam  roads  on  which  there  is  a  very 
large  passenger  traffic  between  two  large  cities,  not  much  over  100 
miles  apart,  the  substitution  of  electric  traction  will  be  made  before 
that  year.  The  change  is  so  easily  made,  and  the  advantages  and 
economy  can  doubtless  be  shown  to  be  so  great,  that  it  will  probably 
require  only  a  few  practical  demonstrations,  which  are  now  begin- 
ning to  be  made,  before  the  number  of  roads  to  take  advantage  of 
this  improvement  will  increase  in  geometric_ratio. 


^^^m^ 
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■  .V<'/<-.-The  object  of  iMsMtpartment  is  to  give  a  digest  ot  Iht-  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  periodi- 
cals. Theabslracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  roost  important  data  or  conclusion.',  as  far  as  the  limited  space  will  ad- 
mil.  Abstracts  made  bv  the  authors,  editors,  or  publishers  arc  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  Thf  Ei.kctrical  World.  922  Chest- 
nut street.  Thry  should  be  forwarded  so  as  to  be  received  al  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  iroporlance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  71 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals,  or 
of  such  electrical  journalsas  are  not  regularly  ab.slracted.  will  send  thecompiler 
a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 
DYNAMOS.  MOTORS  AND  TRANSFORMERS. 
Atlernalors. — In  a  paper  by  Mr.  v.  Dobrowolsky  reprinted  in  the 
"Elek.  Zeil,"  Feb.  7,  h<?  describes  and  illustrates  a  type  of  alternator 
arid  three-phase  srenerator  made  by  the  General  Electric  Company  of 
Beilin.  He  points  out  the  advantagres  of  usinp;  a  single  field  coil  for  the 
multiple  magnets,  a  system  first  used  by  Klimenko,  and  subsequently 
by  Mordey  and  otheis:  the  machines  are  similai  to  those  made  by  Stan- 
ley in  this  country:  he  believes  this  system  will  gradually  be  univer- 
sally adopted ;  the  advantages  are,  cheap  excitation  both  in  the  copper 
required  and  in  the  energy  consumed,  and  a  very  low  fall  in  voltage,  as 
the  6eld  may  be  made  very  strong  and  the  armature  windings  few  with- 
out increasing  the  dimensions  of  the  machine  abnoiinally  ;  there  is  fur- 
thermore only  a  very  small  hysteresis  loss  and  the  efiSciency  even  at 
small  loads  is  very  high  ;  there  is  another  advantage,  that  with  a  proper 
design  the  magnet  coil  may  be  stationary,  while  only  the  magnetic  cores 
revolve.  The  general  design  of  one  of  the  machines  is  shown  in  the 
accompanying  figures.  The  design  is  equally  applicable  to  three-phase 
machines.     He  gives  the  data  of  a  400-hp  three-phase  machine.     In  con- 


Alternating  Current  Generator. 

elusion  he  discusses  the  much  vexed  question  of  the  best  loss  of  voltage 
in  an  alternatoi ;  he  ridicules  the  suggestion  to  make  the  self  induction 
so  great  that  on  short  circuit  the  current  would  not  increase  more  than 
50  per  cent,  and  suggests  that  they  had  belter  be  protected,  like  contin- 
uous current  machines,  by  fuses  or  automatic  disconnectors ;  although 
Mordey  demonstrated  practically  that  both  the  resistance  and  the  self 
induction  should  be  as  small  as  possible,  there  seems  to  be  still  a  dis- 
cussion concerning  it;  he  believes  that  constiuctors  will  soon  agree  that 
practical  experience  has  shown  that  Mordey  is  correct.  The  loss  in  volt- 
age is  veiy  objectionable  when  there  are  motors  in  circuit :  if  for  the 
lighting  current  the  loss  in  voltage  is  4  to  5  per  cent,  it  will,  for  a  full 
load  of  motors,  still  be  15  to  20  per  cent.  In  the  above  he  combined  the 
choking  action  and  the  armature  reaction,  which  is  not  quite  correct  but 
the  two  actions  are  very  closely  related. 

Alternators  in  Parallel.— Accordiae  to  the  Loud.  "Elec,"  Feb.  15, 
the  tiial  at  the  Coatbridge  Station  in  which  certain  alternators  (the  par- 
ticular type  is  not  mentioned)  were  diiven  by  gas  engines  and  connected 
in  parallel  has  proved  that  that  system  is  untiustwor'hy  and  defective 
and  it  has  been  decided  to  run  the  station  by  steam. 

Theory  and  Properties  of  Synchronous  Motors.— ko  article  by  Mr. 
Blondel  is  begun  in  "L'lnd.  Elec,"  Feb.  10;  he  intends  to  give  a  sufli- 
ciently  elementary  discussion  which  will  enable  those  who  are  familiar 
with  graphical  calculations  to  study  the  properties  of  these  motors  in 
detail;  it  does  not  admit  of  being  abstracted. 


Dv'tamo  with  a  Single  Bearing.— \  well  illustrated  description  of  a 
machine  of  this  kind  made  in  France  is  given  by  Mr.  Girault  in  "L'lnd. 
Elec."  Feb.  10;  he  also  discusses  the  requirements  for  a  cheap  machine 
intended  for  moderatelj-  small  outputs. 

Small  Dynamos. — The  article  on  the  construction  of  a  small  dynamo 
is  continued  in  the  Lond.  "Elec.  Rev.,"  Feb.  15,  in  which  a  number  of 
illustrations  with  dimensions  aie  given  of  a  Manchester  tjpe  dynamo. 

Core  Losses  in  Trans/ormers.-Tbe  fiist  part  of  a  paper  by  Mr.  Wil- 
son is  begun  in  the  Lond.  "Elec,"  Feb.  15;  the  object  of  the  paper  is  to 
ascertain  whether  the  energy  dissipated  by  magnetic  hysteresis  and 
induced  or  eddy  currents  combined  is  greater  when  the  tiansfoimer  is 
in  action  on  open  ciicuit  than  when  loaded,  or  in  othei  words  to  find  the 
effect  of  the  curient  in  the  secondary  coil  upon  this  dissipation  of 
energy.  The  reseaiches  weie  made  with  a  2-kw  Westinghouse  trans- 
former of  an  old  pattern  ;  the  present  portion  contains  the  results  of  a 
test  but  no  general  conclusions. 

Transformer  Chambers.— Tvio  types  now  in  use  in  London  are  well 
illustrated  and  described  in  the  Lond.  "Elec,"  Feb.  15. 

LIGHTS  AND  LIGHTING. 

The  Ehctric  Arc. — Mrs.  Ayrton's  article  is  continued  in  the  Lond. 
"Elec,"  Feb.  15.  A  number  of  interesting  curves  and  deductions  are 
given;  the  deductions  do  not  admit  of  being  abstracted;  they  will  doubt- 
less be  found  of  gieat  value  to  those  working  with  arc  lamps.  Among 
other  things  she  shows  that  a  change  in  the  constant  value  of  the  volt- 
age fiom  say  46  to  41  volts  alters  entirely  the  way  in  which  the  current 
varies  with  the  length  of  the  aic,  increasing  in  the  former  case  with  the 
length  of  the  arc  and  decreasing  in  the  latter;  additional  experiments 
were  made  to  confiim  these  conclusions.  A  set  of  curves  are  given  con- 
necting the  apparent  resistance  of  the  arc  with  its  length  for  various 
constant  voltages  and  it  is  shown  that  as  the  arc  gets  nearer  to  the  hiss- 
ing point  the  apparent  resistance  approaches  a  constant,  equal  to  from 
1  to  nearly  3  ohms;  from  this  she  deduces  the  important  law  "the 
apparent  resistance  of  the  arc  when  it  is  on  the  point  of  hissing  is  a 
constant  for  given  carbons,  and  independent  of  the  length  of  the  arc;" 
this  resistance  is  greater  the  smaller  the  carbons.  A  complete  investi- 
gation was  made  of  the  variation  of  the  voltage  with  the  time  that  has 
elapsed  after  the  arc  was  stalled  or  the  current  suddenly  changed;  the 
results  show  that  the  difference  of  potential  becomes  a  constant  for  a 
given  current  and  length  of  aic;  the  cause  of  the  variation  and  the  effect 
of  a  cored  oi  uncored  positive  carbon  are  discussed;  a  true  arc  3  mm  in 
length  can  be  maintained  silently  at  least  for  a  short  time  with  a  voltage 
of  only  16  which  is  due  by  the  positive  carbon  being  cored. 

Holophane  Globes. — The  Lond.  '^Elec  Rev.,"  Feb.  15,  contains  a  wel] 
illustrated  article  by  Mr.  Blondel  in  which  he  desciibes  the  principle 
and  construction  of  the  holophane  diffusing  globes  (see  Digest.  Nov.  10) 
invented  by  himself  and  Mi.  Psaroudaki,  gives  their  history  and  shows 
the  difference  between  them  and  the  Trotter  system,  which  is  chiefly  in 
the  fact  that  they  aie  luminous  over  their  entire  surface  and  that  the 
flutings  are  both  refractor)-  and  reflecting,  the  lattei  predominating. 
Illustiations  of  forms  adapted  to  incandescent  lighting  and  Welsbach 
lamps  are  also  given. 

Globes.-'Slx.  Uppenborn  in  the  "Zeit.  Fuer.  Beleucht.,"  Ian.  30,  gives 
the  results  of  some  measurements  recently  made  in  Munich  below  an  arc 
lamp  containing  an  opal  globe  and  below  another  containing  a  12-sided 
reflecting  and  refracting  globe  recently  introduced  by  Schuckeit.  show- 
ing a  considerable  increase  in  favor  of  the  latter;  the  measurements 
were  made  on  the  street  with  a  Weber  photometer;  the  illumination 
below  the  lamp  was  considerably  greater  but  at  the  expense  of  that  some 
distance  off. 

Lighting. — In  an  article  bv  Mr.  Hanchett  on  electric  construction  in 
"EI.  Power"  for  February,  he  gives  some  piactical  hints  regarding  the 
distribution  of  lights  in  interiors  giving  a  table  which  may  bt  of  some 
use.  containing  the  number  of  square  feet  per  16  cp  lamp,  for  different 
interiors;  he  discusses  the  inveited  arc  lamp,  which  he  recommends  veiy 
highly. 

Church  Tllumination.—\n  illustrated  article  by  Mr.  Bernard  in  "El'ty," 
Feb.  20,  describes  some  of  the  lighting  effects  in  some  New  Yoik 
churches. 

IncanJescent  Lamp. — "Cassier's  Mag."  for  February  contains  an  illus- 
trated article  by  Mr.  Cuntz  giving  a  history  of  the  Edison  lamp  and  an 
account  of  its  manufacture.     He  states  that  to-day  there    are    11,000,000 
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lamps  ill  us 
world. 


in  the  United    States  and    neaily  25,OU0,0OO    in    the 


POWER  AND  HEAT. 


'J'niHsmisMOH  /','tinl  til  l.ocU  an  J  In  C/iau.\-Je-J'onils.—A.  description  of 
this  plant  is  published  in  the  "Klek.  Zeit.,"  Feb.  7;  it  is  of  special  in- 
terest because  Ibe  continuous  current  is  used.  The  dynamos,  each  of 
1,800  volts  and  150  amperes,  are  driven  by  turbines  and  arc  all  connected 
,n  seiies,  the  maximum  voltage  for  the  full  power  being  14,-tOO;  the  reg- 
ulation is  alTected  oy  altering  the  spetd  of  the  turbines;  the  length  of 
the  high  tension  ciicuit  is  28.8  miles;  the  full  voltage  exists  between 
the  magnetic  windings  and  the  earth  and  the  machines  arc  therefoie 
very  carefully  insulated,  including  an  insulated  coupling  where  they  aie 
connected  with  the  turbines;  no  trouble  has  been  experienced.  The 
power  is  used  partly  in  one  ot  these  towns  and  partly  in  the  other. 

Egypt.— K  brief  account  is  given  in  "L'Elee. ,  "  Feb.  16,  of  the  plant  pro- 
posed by  Mr.  Prompt  for  utilizing  the  hydraulic  power  of  the  Nile  and 
distributing  it  electrically  for  irrigation  purposes. 

Arc  IWlJing. — An  abstract  of  a  recent  paper  by  Mr.  Foster  is  pub- 
lished in  the  Lond.  "Klec.  Eng.,"  Feb.  15,  with  illustrations;  the  sys- 
tem used  in  two  establishments  in  F^ngland  is  described,  also  a  number 
of  lepaiis  which  have  been  made  very  successfully  by  this  method:  one 
is  that  of  a  connecting  rod,  another  that  of  a  worn-out  wobbler  end  of  a 
roll  for  a  rolling  mill,  and  of  a  pinion,  and  another  is  the  welding  of 
two  steel  eccentrics  to  an  old  crank  shaft.  In  one  of  the  systems  used  a 
series  of  accumulators  is  peimanently  connected  with  the  dynamo,  the 
welding  circuits,  consisting  each  of  the  arc  and  a  resistance,  are,  con- 
nected in  parallel ;  in  this  system  the  capacity  of  the  dynamo  is  about 
doubled.  In  the  other  systen^  there  are  no  accumulatois ;  the  efficiency 
is  not  so  high,  but  the  fir.st  cost  is  less  and  the  apparatus  is  more  por- 
table.  When  iron  oi  steel  are  welded  the  carbon  is  usually  made  the 
negative  pole,  but  for  lead  and  some  other  metals  the  carbon  is  made 
positive.  The  system  has  been  considerably  improved  the  last  few 
years. 

liUulic  Couplings  for  Gas  Engines. — "L'Ind.  Elec,"  Feb.  10,  containsa 
long  article  of  a  mathematical  nature  by  Mr.  Guillaume.  The  "Bui. 
Soc.  Int.  Elec."  for  January  contains  a  mathematical  discussion  by  Mr. 
Blondel ;  another  by  Mr.  .\rnoux  on  elastic  coupling  and  the  phenome- 
non of  resonance;  another  of  some  length  by  Mr.  Desroziers  including  a 
number  of  diagrams. 

Electric  Motor  in  the  Machine  Shop. — A  pap T  by  Mr.  Richmond,  read 
at  a  recent  meeting  of  the  American  Society  of  Mechanical  Engineeis,  is 
abstracted  with  the  discussion,  in  the  "Eng.  News."  Feb.  21  (see  also 
Digest,  Jan.  12).  .\  veiy  great  advantage  has  been  found  in  the  substitu- 
tion of  motors  for  engines  in  rolling  mills,  dockyards,  etc.,  as  was  to 
be  expected;  he  refers  to  a  recent  paper  by  Selby-Bigge  (see  Digest,  Jan, 
5  and  June  23),  in  which  he  instances  a  case  where  six  steam  engines 
aggregating  94  hp  weie  replaced  by  motors  aggregating  29.5  hp.  He 
divides  the  applications  of  motors  into  the  three  well-known  classes  and 
refeis  to  existing  installations;  in  one  case  9  motors  aggregating  75  hp 
were  installed,  the  dynamo  being  40  hp.  which  was  found  by  experience 
to  be  sufficient,  although  at  times  it  is  severely  taxed",,  the  average  indi- 
cated power  supplied  during  a  six  weeks  test  was  24  hp.  or  about  14  hp 
supplied  to  the  dynamo.  He  lefers  to  two  papers  which  have  been 
reprinted  and  published  by  the  C.  &  C.  Co.,  one  by  Castermans  and  the 
other  by  Melotte,  refening  to  the  government  rifle  factory  at  Herstal, 
Belgium,  which  he  said  ought  to  be  in  the  hands  of  every  one  inter- 
ested in  this  subject.  He  gives  the  statements  from  each  of  these 
regarding  the  advantages  of  using  electric  motors  in  such  factories, 
all  of  which  have  been  frequently  given  before  and  are  alieady  well 
recognized.  In  conclusion  he  states  that  the  real  quesiion  is,  will  elec. 
trical  trausmission  enable  one  to  turn  out  work  at  less  cost^  He  believes 
that, the  cost  of  the  motive  power  in  a  "factory"  is  not  much  more  than 
1  per  cent,  of  the  wages,  etc.  (but  this  varies  gieatly  with  the  kind  of 
factory),  and  if,  therefore,  it  could  be  shown  that  the  adoption  of  elec- 
trical transmission  would  increase  the  pioduction  of  each  man  1  per 
cent,  only,  it  would  compensate  for  the  doubling  up  of  the  cost  foi  mo- 
tive power,  but  if  it  involves  a  loss  of  only  1  per  cent,  in  the  efficiency 
of  the  workman  and  machine,  it  is  fiivolous  to  insist  upon  the  relative 
advantages  of  the  difference  between  the  transmi.ssion  efficiency,  since 
there  is  an  absolute  loss  equal  to  the  total  cost  of  the  motive  power.  In 
the  discussion  Prof.  Crocker  said  that  existing  figures  cannot  be  looked 
for  now  as  they  will  be  quite  different  in  diffeient  cases;  he  claims, 
however,  that  the  success  or  failure  will  be  decided  by  the  question  of 
whether  it  is  satisfactory  in  the  long  run  and  whether  the  supeiintend- 
ent  and  workmen  like  it;  the  greatest  advantage  is  that  the  shop  is  clear 
of  Delts  and  shafting;  he  believes  that  the  average  load  in  shops  is  not 
over  30  per  cent,  of  the  total  capacity;  there  are  also  many  times  when 
the  shop  is  running  every  light.  Mr.  Oberlin  Smith  believes  that  the 
advantages,  other  than  in  the  transmission  loss,  are  such  that  even  now 
it  will  pay  to  equip  machines  with  motois  as  fast  as  it  can  propeily  be 
done  :  the  clear  space  obtained  by  avoiding  belts  enables  one  to  use  cranes 
and  enables  the  shop  to  be  better  lighted;  the  speed  is  also  under  con- 
trol ;  a  sudden  excessive  overload  will  do  no  more  harm  than  blowing 
the  fuse,  whereas  with  a  belt  driven  machine    serious  injury  may  arise. 


Mr.  Kay  states  that  after  serious  cousideration  be  concludes  that  it  is  not 
always  proper  to  put  a  motor  on  every  machine,  the  efficiency  of  very 
small  motors  is  not  high  enough  ;  for  small  machines,  several  are  con- 
nected to  one  motor;  he  refers  to  a  motor  built  by  his  company  which 
will  give  a  diflerence  of  speed  of  1(10  pei  cent,  without  any  sparking 
whatever,  which  is  accomplished  by  "field  commutation."  Mr.  Piatt 
called  attention  to  the  advantages  of  the  modern  slow  speed  motors. 
Mr,  Davis  referred  to  a  very  satisfactory  system  at  the  Southwaik  F'^uii- 
dry  in  Philadelphia.  Mr.  Henderson  slated  that  the  ariangement  uf  the 
windows  and  trusses  of  a  roof  could  be  made  much  more  satisfactory 
if  no  account  need  be  taken  of  shafting.  Prof.  Crocker  favored  2iO  volts 
on  the  ground  that  carbon  commutator  brushes  have  not  sufficient  conduc- 
.  tivity  for  110  volt  circuits.  Ml.  Towne  called  attention  to  the  fact  that 
there  are  many  factories  in  which  much  larger  amounts  of  power  are 
used  than  in  machine  shops  and  in  those  cases  an  economy  of  power 
would  be  of  greater  importance. 

Direct  Driven  Af<u  liines. — "Cassici'8  Mag."  for  February  contains  an 
article  by  Mr.  Hall  including  some  illustrations  of  a  large  direct  driven 
lathe  and  drill.  He  calls  attention  to  the  well  known  advantages  of 
direct  driving  and  gives  the  results  of  some  measurements  made  with 
some  lathes. 

Efficiencies  of  Mechanical  and  Electrical  Machines. — Mr.  Willis  in 
"Cassier's  Mag."  for  February  discusses  the  efficiencies  of  boilers, 
engines,  dynamos,  motors  and  lights,  making  some  interesting  deduc- 
tions. An  ordinary  engine  and  boiler  waste  96  per  cent,  of  the  energy 
of  the  coal,  and  the  best  waste  92  per  cent.  ;  the  light  efficiency  of  the 
incandescent  lamp  he  gives  as  9  per  cent,  (is  this  not  much  too  high, 
except  possibly  for  a  much  overwoiked  lamp?)  making  the  total  eficiency 
between  coal  and  light  six-tenths  of  1  per  cent;  the  efficiency  of  the  aic 
light  he  gives  as  35  per  cent,  (this  also  seems  much  too  high),  making  a 
total  efficiency  of  2.1  per  cent;  with  steam  generated  electric  energy 
used  for  heating  the  waste  would  be  94  per  cent.,  the  amount  of  coal  re- 
quired would  therefoie  be  94  per  cent.,  while  in  an  oidinary  stove  it  is 
probably  about  45  per  cent.  ;  the  amount  of  coal  would  therefore  be  nine 
times  as  little. 

Transmission  Plant  at  Pordenone. — "El.  Power"  for  Febiuaiy  ab- 
stracts an  illustrated  description  of  this  plant  from  an  Italian  journal; 
two  continuous  current  generators  of  140  hp  each  are  connected  in 
series,  as  also  the  2  motors,  2  5  miles  distant,  a  third  or  neutral  wire 
being  used  in  order  that  the  motois  maybe  run  independently;  the  total 
efficiency  is  given  as  80  per  cent;  the  voltage  of  each  machine  is  3,000, 
and  it  is  believed  to  be  safe  to  increase  it  to  4,000. 

.yingara  Po-cver  Plant. — .\  descriptive  article  by  Mi.  Perkins,  with 
some  illustrations,  is  published  in  the  "West.  El.,"  Feb.  23. 

Heating  Apparatus. — In  the  "Elec.  Eng.,"  Feb.  27,  Mr.  Leonard  de- 
scribes and  illustrates  his  apparatus  foi  various  purposes  in  which  a 
small  amount  of  heat  is  required.  He  shows  the  advantages  of  encour- 
aging the  use  of  such  apparatus  to  level  the  load  line  of  a  station  ;  the 
reasons  why  so  little  of  this  kind  ot  apparatus  has  heretofore  been  used, 
are  that  much  of  it  did  not  work  economically,  that  its  first  cost  was 
too  great,  that  the  current  was  too  great  to  allow  it  to  be  attached  to  a 
lamp  socket,  and  that  the  cost  of  the  eneigy  was  too  great;  he  believes 
that  all  these  objections  have  been  overcome  by  his  apparatus ;  the  re- 
sistance material  which  he  uses  has  a  very  high  fusing  point,  is  sur- 
rounded by  a  thin  coating  of  almost  infusible  material  and  is  embedded 
in  a  closely  ipplied  mass  of  metal;  the  wire  cannot  combine  chemically 
with  the  surrounding  medium  and  is  hermetically  sealed,  it  can  there- 
fore he  operated  at  a  red  heat.  A  storage  capacity  for  heat  is  not  only 
unnecessaiy  but  extremely  detrimental  and  the  radiation  loss  becomes 
great;  in  his  apparatus  the  woiking  surface  is  as  small  as  possible  and 
has  the  least  possible  amount  of  material  with  the  lowest  specific  heat. 
A  small  .soldering  iron  requires  50  watts,  while  as  heretofore  made  they 
required  400  and  more;  other  small  heating  apparatus  is  shown,  requir- 
ing but  150  watts.  He  gives  a  very  useful  table  of  a  large  number  of 
equivalents  of  power,  work,  and  beat  units. 
TRACTION. 
Conduit  and  Overhead  Systems.— h.  long  illustrated  paper  by  Ml.  Gerard 
is  contained  in  the  "Eul.  Soc.  Beige.  d'Elec,"  June-September;  the 
greater  part  of  it  is  devoted  to  descriptions  of  conduit  roads;  an  illus- 
tration is  given  to  the  side  trolley  system  u.sed  in  South  Staffordshire, 
Eng. 

Accumulator  Traction. — According  to  a  note  in  the  "Elek.  Zeit.,"  Feb. 
14,  a  number  of  serious  difficulties  were  encountered  in  the  Waddell- 
Entz  system  recently  started  in  Hagen,  Germany,  necessitating  a  num- 
ber of  changes,  but  it  is  claimed  that  they  have  now  been  overcome. 

Traction. — In  a  continuation  of  his  serial  in  Lond.  "Engineering," 
Feb.  IS,  Mr.  Dawsen  discusses  the  return  circuit. 

Trolley  System  .Applied  to  Steam  Roads.— X\\e:  "Elec.  Eng.."  Feb.  20, 
contains  several  further  communications  regarding  this  subject  (see  also 
Digest  Feb.  23).  Prof.  Anthony  believes  that  1,000  and  even  1,500  volts 
can  be  safely  used;  series  wound  motors  can  be  built  for  1,000  volts;  4 
to  5  car?  drawn  by  an  electric  locomotive  will  best  fill  the  requirements 
for  long  express  run  services;  he  calls  attention  to  the  great  want  of 
maintaining  a  high  efficiency  of   the  motor  at   varying  speeds;  he   men- 
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tions  a  iluorclically  correct  mclliod  which  has  been  proposed,  but 
whether  it  would  be  successful  in  practice  is  uncertain ;  in  this  the  motor 
acts  throuRh  a  liquid  Keating  in  the  form  of  a  pump  driving  liquid 
motors  on  Mie  cai  axles;  by  using  one  or  several  motors  the  speed  would 
be  varied  but  the  efficiency  would  remain  the  same ;  the  Leonaid  sys- 
tem is  economical,  but  a  5U0-bp  locomotive  must  be  equipped  with  1,500- 
hp  electrical  machinery.  At  present  alternating  current  motors  are  not 
suitable,  they  do  not  lend  them.selves  readily  to  varying  speeds  and  can- 
not be  handled  with  the  same  facility.  A  1.000  volt  three-wire  system 
using  the  tail  as  the  balancing  conductor  he  considers  would  be  best; 
for  traffic  requiring  frequent  stops  motor  cars  should  be  used  and  foi 
trains  of  5  or  6  cars  eithei  a  locomotive  should  be  used  or  else  cai 
motors  all  handled  fiom  one  point;  trolley  wires  should  be  overhead  as 
they  would  be  in  the  way  of  the  section  men  if  placed  on  low  posts. 
He  believes  there  is  no  doubt  that  electric  tiaclion  i»  moie  economical 
than  steam  locomotive  traction  ;  one  great  advantage  in  the  change  is 
that  single  cars  run  at  frequent  intervals  accommodate  the  public  far  bet- 
ter than  long  trains  at  long  intervals.  Mi.  Arnold  approves  of  electric 
locomotives  rather  than  motot  cars;  the  direct  curient  constant  potential 
system  is  the  only  one  that  has  proved  itself  practical ;  the  voltage  may 
be  at  least  1,000  and  will  probably  he  increased  latei  on  ;  the  three-wire 
system  is  best  when  there  is  a  frequent  seivice  but  is  not  practical  for 
the  long  lines  with  few  trains.  Mr.  Short  believes  the  time  has  now  come 
when  steam  roaas  will  be  changed  to  electiic  roads  and  that  it  will  be 
more  economical  as  far  as  operation  is  concerned;  his  company  is  at 
piesent  filling  several  orders  for  such  roads;  they  use  long  double  truck 
cars  for  speeds  of  35  to  40  miles  an  hour  with  two  50hp  motors,  or,  when 
trailers  aie  used,  two  100  hp  motois  on  the  combined  baggage  and  smok- 
ing car:  for  long  trains  it  may  be  advisable  to  use  a  locomotive;  for  a 
moderate  amount  of  power  he  believes  the  overhead  system  best;  the 
three-wire  system  can  be  used  to  advantage  where  there  is  sufficient 
traffic;  with  heavy  locomotives  and  trains  it  will  be  a  serious  problem 
to  place  the  conductors  where  they  will  do  little  harm  and  still  be  heavy 
enough  mechanicilly ;  he  does  not  believe  it  will  be  safe  to  place  them 
near  the  surface  of  the  ground  unless  they  are  incloKed. 

EUctric  Traction  on  Steam  Roads. — According  to  the  "St.  Ry.  Gaz.," 
Feb.  23,  the  cars  on  the  railway  connecting  Burlington  and  Mt.  Ilolly. 
N.  J.,  on  which  electric  traction  is  to  be  substituted  for  the  ptesent 
stea.u  traction,  will  be  almost  as  large  as  the  standaid  passenger  coach 
and  they  will  be  equipped  with  two  motors  of  75  hp  each,  designed  for 
a  speed  of  SO  miles  an  hour;  trailers  may  be  used;  the  intention  is  to 
give  a  frequent  service  at  high  speed;  steam  locomotives  will  piobably 
be  used  for  hauling  freight. 

Boston  Subway  Coinmissinn. — A  summary  of  some  length  is  published 
in  the  "St.  Ry.  Gaz.,"  Feb.  23;  it  deals  almost  entirely  with  the  civil 
engineering  features;  the  total  length  of  single  ttack  in  the  pioposed 
subway  will  be  about  5  miles. 

Cily  and  South  London  Raihoa^s. — An  abstract  of  the  semi-annual 
lepoit  of  the  company  is  reprinted  in  the  "West.  El.,"  Feb.  23. 

Light  Railways.— T:\i<t  "Eng.  News."  Feb.  21,  gives  a  brief  sutumaiy  of 
the  recent  English  Board  of  Trade  Report. 

Raikvay  Motors.— 'i/lr.  Henry  in  the  "Elec.  Eng.."  Feb.  20.  callsatten- 
tion  to  some  of  his  patents  for  improvements  in  railway  motors.  In 
refeience  to  the  magnetic  biush  holder  (described  in  the  Digest  Feb. 
16).  he  calls  attention  to  the  energy  lost  at  the  brush  contact  by  friction 
and  finds  it  to  be  20  000  foot-pounds  pet  minute  with  ordinary  motois 
run  at  20  miles  per  hour  with  a  brush  pressnie  of  12  pounds.  To  over- 
come the  loss  in  the  short  circuited  armatuie  coils  he  connects  the  com- 
mutator segments  with  the  armature  windings  by  means  of  superficial 
spiing  contacts,  instead  of  so'der.  which  will  increase  the  resistance  of 
the  local  circuits,  but  the  resistance  is  said  to  be  insignificant  for  the 
whole  energy.  An  improvement  in  the  motoi  fields  consists  in  winding 
them  with  a  large  number  of  parallel  conductors  all  connected  together 
at  one  end.  the  other  ends  being  joined  together  at  the  will  of  the  motor* 
man  ;  (this  does  away  with  the  external  resistances  but  amounts  practi- 
cally to  making  them  of  copper  and  placing  them  on  a  field,  the  advan- 
tages of  this  would  therefore  seem  questionable). 

Overhead  Trolley  Wires  in  Philadelphia.— VTOxa  the  lepoit  of  Chief 
Walker  of  the  Electrical  Bureau  of  Philadelphia  the  city  ducts  are  occu- 
pied to  the  extent  of  5.113  <)T8  feet  for  very  nearly  1.000  miles)  by  the 
font  leading  trolley  companies  of  that  city.  He  is  still  of  the  opinion 
that  the  successful  working  of  the  underground  trolley  system  is  as- 
sured ;  he  calls  attention  to  the  dangerous  features  of  the  overhead  trol- 
ley, citing  the  forcible  illustration  during  a  recent  storm  in  which  the 
guard  wires  themselves,  which  under  ordinary  circumstances  may  be 
useful,  became  not  only  utterly  useless  but  were  themselves  a  danger  in 
coming  in  contact  with  the  tioliey  wires;  they  are  even  a  danger  when 
they  remain  in  position,  when  foreign  wires  form  crosses  between  them 
and  the  trolley  wiie  (would  this  not  be  avoided  if  the  guard  wires  and 
poles  were  thoroughly  grounded').  The  trolley  companies  in  this  city 
now  bave  16,868  poles. 

Conduit  vs.  Trolley.— ISr.  Sach's  article  is  continued  in  "El.  Power" 
for  Februaty.  He  gives  a  large  number  of  illustrations  of  proposed  sys- 
tems including.a  few  that  are  in  use, 


EUctric  Carriage.— k  brief  description  of  one  operated  with  the  Tora- 
masi  accumulatois  is  given  in  the   "Elec.  Rev.,"  Feb.  20. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 
Calculation  of  Multiphase  riants.—K'a  article  by  Dr.  Fischer  is  pub- 
lished in  the  "Elek.  Zeit.,"  Feb.  7  and  14.  He  develops  the  foimulas 
and  gives  some  diagrams  to  aid  in  the  exact  calculation  of  all  problems 
that  aiisc,  with  the  aid  of  a  very  simple  formula  in  wiiich  there  are  no 
trigonometric  quantities.  This  method  has  been  used  for  a  number  of 
years  by  the  firm  of  Siemens  &  Halske. 

Central  Station  Statistics.— Some  deductions  from  the  table  recently 
published  in  "L'Ind.  Elec."  (see  Digest,  Feb.  23)  are_piven  in  that  jour- 
nal Feb.  10;  they  refer  to  France,  not  including  Paris.  On  Jan.  1,  1895, 
there  were  328  stations,  an  increase  of  9  per  cent,  over  the  previous 
year;  the  total  power  was  40,000  hp  of  which  about  25  per  cent,  is  hy- 
diaulic  power,  .56  per  cent,  steam  power,  15  per  cent,  both,  and  the  lest 
gas  power;  the  number  of  stations  using  hydraulic  power  is  151  and  the 
number  using  steam  power  119;  260  stations  use  the  continuous  current, 
73  use  the  alternating  current  and  three  use  polyphase  currents,  coire- 
sponding  to  70.75  per  cent..  27  per  cent,  and  2.25  per  cent,  respectively 
of  the  total  power;  the  stations  using  alternating  currents  have  a  mean 
of  145  hp  as  against  110  for  the  continuous  current  stations;  29  are  oper- 
ated by  the  municipalities,  but  mostly  small,  using  hydraulic  power ; 
26  are  run  by  gas  companies. 

Operating  Central  Stations. — In  a  paper  by  Mr.  McLean  in  the  Lond. 
"Elec.  Rev.,"  Feb.  15.  on  "Some  Points  on  the  Working  of  Central  Sta- 
tions," he  reviews  the  chief  reason  why  electrical  energy  is  somewhat 
expensive  and  discusses  the  means  by  which  a  bettei  result  may  be 
arrived  at. 

Rules  and  Regulations.— The  "Elek.  Zeit.,"  Feb.  14,  reprints  a  lengthy 
discussion  which  took  place  at  a  recent  meeting  in  the  German  Elec- 
trical Society  of  the  proposed  set  of  rules  and  regulations  (see  Digest, 
Feb.  16  and  Jan.  12)  to  guard  against  fire  risks. 

Eire  at  a  Central  Station. — A  recent  fire  at  the  Kensington,  station,  in 
which  accumulators  are  used,  is  described  in  the  Lond.  "Elec,"  Feb.  15. 
Electricity  in  Mining. — A  paper  by  Mr.  Corlelt  is  reprinted  in  full  in 
the  Lond.  "Elec.  Rev.."  Feb.  15;  he  reviews  what  has  been  done  and 
considers  certain  important  points;  he  discusses  signaling,  telephones, 
blasting,  lighting  and  transmission  of  power. 

Bremen. — A  long  well  illustrated  desciiption  is  published  in  the 
"Elek.  Zeit.,"  Feb.  7;  the  continuous  cuirent  three-wire  system  is  used, 
there  being  one  main  station  and  three  sub-stations  each  with  a  battery 
of  accumulatois,  and  auxiliaiy  machine  and  the  regulating  apparatus; 
there  aie  only  two  wires  from  the  main  station  to  the  sub-stations,  the 
three-wire  system  beginning  at  the  latter. 

Blackburn. — A  well  illustrated  desciiption  ot  this  station  is  published 
in  the  Lond.  "Elec.  Eng.,"  Feb.  15;  there  is  little  novel  in  the  system 
used  which  is  of  the  diiect  curient,  low-pressure,  tbiee-wire  type;  accu- 
mulatois are  used. 

Chemnitz  I hree- Phase  Lighting  Station. — The  Lond.  "Elec,"  Feb.  15, 
reprints  with  illustrations  a  translation  of  the  aiticle  mentioned  in  the 
Digest,  Feb.  9. 

Protection  Against  Lightning. — Some  interesting  notes  by  Mr.  Wuriz 
collected  during  the  last  summer  aie  published  in  "El.  Powei"  for  Feb- 
ruary. On  account  of  the  existence  of  nodes  and  anti-nodes  on  circuits, 
many  outlets  are  needed:  the  question  arises,  how  many  arresters  will 
give  reasonable  protection'  To  determine  this,  experiments  under 
actual  working  conditions  were  resorted  to;  a  very  much  exposed  trol- 
ley line  was  provided  with  a  large  number  of  arresters,  each  in  series, 
with  a  recording  device  consisting  of  a  piece  of  tissue  paper  separating 
a  brass  plug  from  its  socket,  each  discharge  perforating  it  and  piefeiably 
in  a  new  point  each  time;  after  each  storm  the  papers  were  removed  and 
the  records  noted  ;  the  results  have  so  far  been  very  satisfactory  but  not 
yet  sufficient  to  warrant  the  diawing  of  conclusions,  it  may  bave  to  be 
continued  two  or  three  years  longer;  of  22  arresters  struck  only  three 
have  received  moie  than  one  discharge,  which  is  very  significant,  show- 
ing that  the  discharges  were  selective,  choosing  arresters  according  Ic 
location  rather  than  size  of  gap';  each  discharge  selects  a  gap  best  suite<^ 
to  itself;  had  any  one  of  the  arresters  been  missing  the  charge  woulr 
have  been  foiced  to  select  a  more  difficult  path;  the  perforations  sbowei 
a  subdivision  of  the  chwrge  ;  when  discharges  are  heavy  they  are  liable 
to  divide,  and  if  there  is  only  one  arrester,  the  chances  of  damage  to  sr 
aimatuie  are  much  greater;  it  is  not  iinfrequent  that  the  motor  aima 
ture  is  damaged  by  a  portion  of  the  very  discharge  which  passes  Ihicugl 
the  arrester;  none  of  the  discharges  seem  to  bave  entered  the  station. 
He  confidently  expects  that  a  continuation  of  this  experiment  will  substan- 
tiate his  conclusions  and  demonstrate  the  number  of  arresters  requiiei 
pel  mile  of  wire.  For  loo  miles  of  feeder  and  trolley  wire,  the  cost  c: 
his  lightning  airesters  at  the  rate  of  4  pel  mile  would  be  about  $2,00C 
the  interest  on  which  is  $120  per  year,  and  yet  there  are  plants  havingnt 
ariesters  whose  direct  losses  from  lightning  amount  to  fiom  40  to  IC' 
times  this  sum.  He  gives  some  observations  made  at  Bodie,  Cal.,  and  p 
number  of  curious  notes  reaching  him  from  time  to  time,  which  arc 
instructive. 
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Lightning  Arresters.— K  lecture  by  Mi.  Wurtz  is  bricQy  absttacled  in 
tlie  "Sibley  Jour. "  for  February.  It  appears  to  coiilaiu  lillle  that  was 
not  already  publislied  in  his  previous  well  known  papers.  He  divides 
the  po.ssible  ways  iu  which  overhead  wires  may  become  charged  into 
four  groups,  by  direct  stroke,  by  conduction,  by  static  induction,  and 
by  dynamic  induction ;  the  first  is  so  very  rare  that  it  can  be  disre- 
garded ;  e.\peiiment9  and  observations  lead  to  the  coticlusion  that  it  is 
by  static  induction  that  excessive  charges  are  most  commonly  pro- 
duced. Lightning  discharges  vibrate  from  10  to  12  limes  per  stroke,  the 
whole  time  being  about  0.001  second;  the  atmosphere  in  the  neighbor- 
hood of  such  a  discharge  has  its  voltage  enormously  increased. 

/^/r/7(;./c//i/i/<j.— According  to  Chief  Walker's  report  there  are  5,2'».')  elec- 
tric lamps  (probibly  arc  lights  only)  foi  public  lighting,  of  which  498  are 
run  by  undeigronnd  wires  laid  by  the  city;  the  city  owns  the  lamps  and 
the  contractors  furnish  the  current  for  3c.  per  night  less  than  for  lampn 
erected  by  themselves,  which  represents  a  saving  to  the  city  of  $5, •t.'lS, 
which,  together  wilh  $4,600,  derived  from  leasing  theii  ducts  and  con- 
ductors, makes  a  total  of  3  per  cent,  on  the  amount  expended  bj-  the 
city;  he  recommends  that  the  city  should  own  all  the  electric  substruc- 
tures; 9.936  lights  were  deducted  from  the  companies'  bills  during  the 
jear  for  failure  to  live  up  to  the  contracts,  96  poles  and  about  70  miles 
of  the  wiie  have  been  removed  during  the  year;  three  men  and  eight 
horses  were  killed  by  the  wires  during  the  year.  From  the  figures  it 
appears  that  Philadelphia  has  more  electric  street  '.amps  than  New  York 
and  Chicago  combined  and  600  less  than  those  cities  together  with 
Brooklyn;  it  can  therefore  claim  to  be  the  most  brilliantly  lighted  city 
in  the  country  (but  this  does  not  necessarily  follow,  because  the  area  is 
very  great). 

Muiiieipal  Plant  Statistics. — In  "El.  Powet"  for  Februaiy  Mr.  Foster 
gives  some  deductions  for  the  South  Norwalk  plant,  which  supplies  89 
arc  lamps  at  an  average  cost  per  lamp  per  night,  including  interest  and 
depreciation,  of  19.2c.,  which  is  a  surprisiugly  good  figure. 

Central  Station  Economy,  —An  editorial  in  "El'ty,"  Feb.  20, discusses  the 
relative  costs  of  electric  and  gas  lighting  and  in  conclusion  recommends 
a  judicious  storage  of  energy  in  order  to  level  the  load  line. 

tVinJmill  Lighting  Plant. — A  description  of  the  plant  for  lighting  the 
residence  of  Mi.  Brush  is  published  in  "El'ty,"  Feb.  20,  including  a 
good  illustration  of  the  windmill. 

Monoeyclic  System. — The  system  is  discussed  unfavorably  in  an  edi- 
torial in  "El'ty,"  Feb.  27;  it  is  claimed  that  it  is  even  more  complicated 
than  piesent  systems. 

WIRES,  WIRING  AND  CONDUITS. 

Telephoning  with  Uninsulated  Wires.— The  "Elek.  Zeit.,"  Feb.  7,  de- 
scribes at  some  length  a  series  of  tests  made  by  the  German  Government 
with  bare  wires  of  different  kinds  laid  directly  on  the  ground.  It  has 
been  claimed  by  the  makers  of  bimetallic  wires  that  they  require  less 
insulation  than  those  of  copper  and  other  materials  and  the  present  tests 
were  made  to  investigate  this;  the  results  are  given  in  detail  and  show 
that  this  claim  cannot  be  substantiated  in  practice. 

Cannon  Street  Explosion.— The  first  part  of  the  report  of  Major  Cardew 
is  published  in  the  Lond.  "Elec.  Eng.,"  Feb.  15. 

H'iring. — In  an  article  by  Mr.  Hanchett  on  electric  construction,  in 
"El.  Power"  for  February,  he  gives  some  practical  hints  and  rules  for 
calculating  the  size  of  wiies,  including  a  table  of  constants  which  sim- 
plifies the  calculations;  for  lamps  taking  0.55  ampere  each  he  gives  the 
rule:  Divide  the  line  loss  by  the  lamp  feet  and  the  result  is  the  resist- 
ance in  ohms  per  foot  of  the  proper  wire  (by  the  distance  in  feet  he 
means  the  distance  to  the  lamp  and  not  the  length  of  wire). 

Sul'iuay  Caitles.— The  "Eng.  News,"  Feb.  21,  leprints  in  full  the  speci- 
fications for  the  electrical  equipment  of  the  telegraph  cables  for  the 
Baltimore  subways,  including  an  illustration  of  the  arrangement  of  the 
pole  terminals. 

Telephone  Cables  with  Dry  Air  Circulation. — The  "Elec.  Rev.,"  Feb.  20, 
reprints  from  the  "Journal  of  the  Institution  of  Electiical  Engineeis" 
for  January  the  abstract  of  the  paper  by  Mr.  Barbaiet  which  was  ab- 
stiacted  in  the  Digest  Feb.  23. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Catliodt  Rays. — In  a  Physical  Society  paper  briefly  abstracted  in  "L'Ind. 
Elec,"  Feb.  10,  Mi  Curie  states  that  he  found  that  luminous  lays  were 
not  deflected,  like  cathode  rays,  by  the  action  of  a  magnetic  field,  the  rays 
being  perpendicular  to  the  lines  of  force;  when  a  convergent  beam  was 
used,  focussed  in  the  middle  of  the  field,  a  slight  lateral  displacement 
of  the  focus  was  noticed;  he  does  not  think  that  these  negative  results 
show  that  cathode  rays  ale  radiations  of  a  different  nature  than  those  of 
light  although  they  are  not  favorable. 

Action  of  a  Current  on  Fused  Sulphides. — An  Academy  paper  by  Mr. 
Garniei  is  abstracted  in  "L'Ind.  Elec,"  Feb.  10,  and  "L'Klec,"  Feb.  16. 
In  a  previous  paper  he  showed  that  carbon  under  the  influence  of  a  low 
voltage  current  is  transported  fiom  the  positive  to  the  negative  pole ; 
similar  experiments  with  fused  metallic  sulphides,  in  the  open  air  with 
electrodes  of  carbon,  showed  that  the  sulphur  disappeared,  forming 
probably  sulphide  of  carbon,  while  the  conductivity  increases. 


Electromotive  Phenomena  o/  Physiology.— 'the  Lond.  "Elec.  Rev.,"  Feb. 
15,  contains  a  communication,  by  Mr.  Lawrence  in  which  he  quotes 
largely  from  a  paper  by  Dr.  Morton  of  New  York. 

Magnetic  Putl.—K  paper  by  Mr.  Weber  from  the  "Weid.  Ann.,"  Vol. 
54,  page  .30,  Is  absti acted  biicOy  in  the  "Elek.  Zeit.,"  Feb.  7;  it  ia  chiefly 
of  theoretical  interest. 

Electric  Oscillations.— Xiniet  the  heading  of  "A  Critical  Resume"  Dr. 
Pupin  in  "El.  Power"  for  Febiuary  gives  at  some  length  a  review  of  the 
recent  French  book  on  this  subject  by  Poincarf. 

E.xperiments  with  Tesla  Currents.— hu  abstract  of  Mr.  Himstedl's 
paper,  published  moie  fully  in  the  Electrical  World  Sept.  15,  1894,  is 
published  in  the  "Elec.  Kev.,"  Feb.  20. 

targe  (Jun  .1/agnet.— Some  illustrations  of  Col.  King's  large  magnet 
(desciibed  in  the  Digest  Jan.  19)  are  published,  together  with  some  data, 
in  the  "Elec.  Rev.,"  Feb.  27. 

Hysteresis. — In  his  seiial  on  dynamo  design  Mr.  Harrison  in  the 
"Elec.  Age,"  Feb.  23,  discusses  the  subject  of  hysteresis. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Tin  Chromic  Chloride  Cell.— A  Physical  Society  paper  by  Mr.  Skinnei  on 
this  cell,  based  on  an  account  published  by  Mr.  Case  of  New  York,  is  ab- 
stracted in  the  Lond.  "Elec."  and  "Elec.  Eng.,"  Feb.  15.  It  consists 
of  a  tin  plate  and  a  platinum  plate  immersed  in  chromic  chloride ;  when 
the  cell  is  heated  to  nearly  the  boiling  point  of  water,  cb'oride  of  tin 
is  formed  at  the  expense  of  the  chromic  chloride  and  when  :ooled  again 
on  open  circuit  the  reverse  change  takes  place;  the  voltage  it  15  degrees 
C.  was  0.44  and  at  97  degrees  C.  0.40  as  measured  by  Poggendo  ff's  method, 
but  when  connected  diiectly  to  a  galvanometer  there  was  no  current  at 
ordinary  temperatures  but  "some  current  at  100  degrees  C."  The  author 
pieftrs  to  use  amalgam  of  tin  and  mercury  instead  of  a  tin  plate;  there 
is  no  reversed  E.  M.  F.  on  cooling;  he  thinks  the  heat  acts  by  removing 
an  obstacle.  Mr.  Appleyaid  thought  Piof.  Mincbin  bad  used  tin  chlo- 
ride cells  with  two  tin  plates,  the  cell  working  only  when  one  plate  was 
illuminated. 

Chlorine  Cell. — An  illustrated  description  from  the  Italian,  of  the 
Ettore  cell,  is  given  in  "L'Eclaiiage  Elec,"  Feb.  2;  it  isa  modification 
of  an  existing  type  of  cell;  the  electrodes  aie  carbon  and  amalgamated 
zinc;  the  exciting  liquid  is  a  nearly  saturated  solution  of  chloihydrate 
of  ammonia,  the  depolarizer  being  chlorine  in  a  gaseous  form  produced 
by  hydrochloric  acid  falling  diop  by  drop  on  hypochlorite  of  calcium 
(the  chloride  of  calcium  of  commerce)  iu  a  closed  vessel  connected  to 
the  battery  box  by  means  of  a  tube  ;  that  which  is  not  used  is  absorbed 
bypassing  thiough  a  vessel  containing  chalk;  the  box  containing  a 
number  of  the  cells  is  hermetically  sealed;  the  carbons  appear  to  be 
made  in  the  form  of  a  porous  cup  containing  the  liquid  and  the  zinc, 
the  chlorine  being  iu  contact  with  the  outside;  the  advantages  claimed 
are,  small  dimensions,  ease  of  construction,  economy  and  cheapness  of 
the  chemicals,  the  ammonia  solution  being  continually  regenerated ;  a 
battery  of  20  cells  has  an  E.  M.  F.  of  SO  volts  and  the  internal  resistance 
is  low ;  it  has  been  used  to  light  several  rooms  with  16-cp  lamp. 

Local  Action  in  Accumulators. — Mr.  Fitzgerald  states  that  the  local 
action  would  increase  if  the  cell  is  discharged  slightly  before  being 
allowed  to  rest  for  a  long  time ;  contact  between  the  electrolyte  and  the 
giid  should  be  avoided,  which  is  done  by  an  unbroken  layer  of  the  per- 
oxide on  the  surface,  which,  however,  is  destroyed  or  broken  by  a  slight 
discharge;  attention  should  also  be  paid  to  purity  of  material,  strength 
of  the  acid  and  avoidance  of  conditions  favorable  to  the  production  of 
persulphuric  acid. 

Theory  of  Electrometallurgy. — Prof.  Crocker's  article  is  concluded  in 
"El.  Power"  foi  February.  An  abstract  of  the  whole  article  was  given 
in  the  Digest  Feb.  9. 

Shafer-Heinemann  Accumulator. — The  article  abstracted  in  the  Digest 
last  week  is  reprinted  in  full  in  "El'ty,"  Feb.  27. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
.Alternating  Current  Curves. — A  paper  by  Dr.  Fleming  is  begun  in  the 
Lond.  "Elec,"  Feb.  15.  He  calls  attention  to  the  importance  of  find- 
ing the  curves  at  the  consumer's  end  of  the  line  as  distinguished  from 
those  at  the  alternator  end.  He  describes  a  simple  apparatus  devised 
by  himself  after  considerable  experimenting  "which  enables  these 
curves  to  be  taken  with  utmost  facility  at  any  place  and  on  any  circuit;" 
the  success  of  the  apparatus  depends  entiiely  on  the  details  of  construc- 
tions, those  interested  should  therefore  consult  the  original  article.  The 
apparatus  consists  of  a  simple  synchronous  alternating  current  and 
m  >tor  hiving  8  poles  and  an  armiture  6  inches  in  diameter,  the  fields 
requiring  about  4  amperes;  its  shaft  contains  a  contact  arrangement  with 
insulating  springs  set  by  the  aid  of  a  graduated  disc;  a  good  illustration 
is  given.  To  start  the  motor  the  fields  are  supplied  with  current  from  a 
small  secondary  battery  and  it  is  started  to  rotate  by  hand  with  the  aid  of 
a  thin  leather  strap  running  over  a  pulley.  A  Kelvin  multicellular  volt- 
meter is  preferred  and  is  used  in  connection  with  a  constant  E.  M.  F.  in 
series,  obtained  from  50  small  accumulators,  with  which  arrangement 
it  can  be  used  to  measure  the  voltages  over  a  whole  range.  He  gives 
the  results  of   a  test  with    a    Kapp,  a  Mordey  and    a    Thomson-Houston 
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alternator,  also  with  a  Gaiiz  transformer;  a  nkction  of  tlic  curves  is 
promised  in  the  continuation  of  the  article.  As  the  invtstiRations  are 
not  yet  completed  lie  docs  not  discnss  the  results,  one  question,  how- 
ever, has  received  a  solution,  it  was  found  that  the  iron-core  loss  of  a 
transformer  is  least  when  taicen  on  that  alternatoi  the  K.  M.  H.  curve 
of  which  is  faitbest  removed  from  being  a  simple  sine  cuivc,  a  result  in 
contiadiction  to  some  statements  made  not  louK  since. 

EUilrochemical  Curve  rnu,r.—\a  illustrated  desciiption  of  his  well- 
known  system  is  given  by  Dr.  Janet  in  the  "nul.  Soc.  Int.  Elec.''  for 
January.  It  is  stated  to  be  a  simple  method  ofTeriuR  no  difficulties  in 
its  application  and  requiring  but  simple  and  cheap  apparatus. 

Measiiriiig  the  Armaturi-  Loss  and  Effiaency  of  Motors  and  Generators. 
—The  "Elek.  Zeit.,"  Feb.  7.  contains  a  long  communication  from  Mr. 
I.eni  in  which  he  criticises  very  unfavorably  the  method  of  Mr.  Grau^ 
which  was  described  in  the  Digest  Dec.  1.  He  discusses  the  formula 
for  the  calculation  of  the  magnetization  energy  and  shows  that  the  value 
received  will  be  quite  incorrect,  and  as  most  of  the  other  quantities  are 
deduced  from  it,  they  will  also  be  wrong;  he  claims  that  in  measuring 
the  field  by  means  of  a  coil  around  the  armature  connected  to  a  ballistic 
galvanometer  the  excitation  should  be  reveised  in  order  to  get  correct 
results.  He  concludes  that  the  method  has  neither  practical  nor  scien- 
tific value,  foi,  besides  containing  a  number  of  errors  it  is  new. 

/ii/liietice  of  Magiic  izalion  and  J'empcritture  on  the  Conductivity  of 
Hismuth.—K  paper  by  Mr.  Henderson  from  the  "Weid.  Ann.,"  Vol.  ^i. 
page  912,  is  abstracted  with  a  table  of  values  in  the  "Elek.  Zeit.."  Feb. 
7.  He  shows  that  the  lesistance  increases  in  general  with  the  tempera- 
tuie  foi  magnetization  below  10.000  units,  while  the  reverse  is  true  for 
higher  field  densities;  without  a  knowledge  of  the  temperature,  there- 
fore, not  even  appro.ximate  determinations  of  the  field  density  can  be 
made  with  the  resistance  of  bismuth  wire ;  such  an  instrument  may, 
however,  be  used  if  combined  with  a  thermometer  or  a  spiral  of  other 
wire  having  a  known  temperature  coeflBcient.  From  the  table  of  values 
the  resistance  increa.ses  more  than  threefold  for  fields  from  0  to  38,900 
units. 

Spectrum  J'/wtometry. — The  description  of  a  new  photometer  by  Mr. 
Koenig  from  the  "Weid.  Ann.,"  Vol.  53,  page  7RS,  is  published  in  the 
"Zeit.  Fuer.  Beleucbt.."  Jan    30.   • 

Galvanometer. — A  four-coil  galvanometer  made  by  Nalder  is  described 
and  illnstraled  in  the  Lond.  "Elec,"  ]'"eb.  15;  its  design  is  simple  and 
compact  and  it  is  capable  of  standing  roiigh  handling  although  a  high- 
class,  sensitive  instrument. 

Vesting  Primary  Batteries. — The  paper  abstracted  in  the  Digest  Feb. 
16  is  given  in  abstract  with  some  of  the  illustrations  in  the  "Elec.  Rev.," 
Feb.  20. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Telephone  Switchboard. — An  improvement  is  described  and  illustrated 
by  Mr.  Engelmann  in  the  "Elek.  Zeit.,"  Feb.  14;  he  does  away  with 
the  controlling  batteiy  in  the  common  return  circuit  of  a  number  of 
lines  and  thereby  overcomes  an  important  objection  in  the  Braun  system. 

Paying  for  Telephone  Service.— In  the  "Elek.  Zeit.,"  Feb.  14,  Ml. 
Earth  replies  to  some  objections  which  weie  made  in  that  journal 
regarding  his  system,  mentioned  in  the  Digest  Feb.  16. 

Telegraph  Co  Ides  in  the  llWld.—rhe  "Elek.  Zeit.."  Feb.  7,  publishes 
a  table  of  the  lengths  of  all  the  cables. 

Lightning  and  Telegraph  Insulators. ^The  article  referred  to  in  the 
Digest  last  week  is  reprinted  with  the  illustration  in  the  "Elec.  Rev.," 
Feb.  20. 

Gilgit  Telegraph  Line.— The  article  referred  to  in  the  Digest  Jan.  19  is 
repiinted  in  the  "West.  El.,"  Feb.  23. 

Carbonelle  Microphone.— h  translation  of  the  article  abstracted  in  the 
Digest  Jan.  12  is  published  in  the  "Elec,"  Feb.  20. 

Pictorial  Telegraphy.— lu  "El'ty,"  Feb.  20,  Mr.  Perry  describeu  the 
well  known  system  of  Mr.  Amstutz,  including  some  specimens  of  the 
work. 

MISCELLANEOUS. 

CaUic  Carttide.-Thft  production  of  this  material  (see  Digest,  Feb.  16) 
and  its  use  are  discussed  in  the  Lond.  "Elec.  Rev.,"  Feb.  15,  in  which_ 
however,  but  little  more  is  given  than  was  contained  in  our  abstract. 
The  material  itself  is  not  new,  as  it  was  produced  long  ago  by  Wobler 
and  later  by  Travers,  though  not  by  this  process;  carbides  of  barium  and 
potassium  and  other  elements  also  produce  acets'lene.  It  is  calculated 
that  the  cost  of  the  electric  power  fiom  centra!  stations  would  be  over  10 
times  the  figure  on  which  the  previous  estimate  was  based  and  that  the 
success  of  this  compound  therefore  depends  entirely  on  cheap  water 
power;  only  5  per  cent,  of  the  heat  produced  by  coal  is  recoverable  in 
the  electric  furnace.  Belief  is  expressed  that  theie  is  no  immediate 
cause  for  apprehension, as  the  original  estimate  of  the  cost  was  probably 
much  too  high.  Prof.  Lewes  states  that  1  hp  of  electrical  energy  con  • 
sumed  in  incandescent  lamps  gave  light  equal  to  28  compared  with  44 
given  by  1  hp  consumed  in  producing  acetylene  light  through  the  aid  of 
the    carbide;  this  diffeience   is   not  suflScient   to    make  steam-generated 


carbide    and    acetylene    light  compete  with    electric  incandescent  ligli 
the  cost  of  handling,  packing,  storing  and  selling  would    never  be  made 
up  by  this  diffeience:  at  3.2S  watts  per    candle  the  two  lights   are  equal, 
power  for   power,  and  with  arc  lamps  the  tables   are  turned  completely, 
the  figures  being  80  as  against  50  for  the  acetylene  light. 

Horide  of  Jron.-Kn  Academy  papei  by  Mr.  Moissan  is  abstracted 
biiefly  in  "L'Ind.  Elec,"  Feb.  10. 

Training  of  Electrical  Engineers.— IHt.  Cahoon's  article  is  concluded 
in  "El.  Power"  for  February  (see  Digest  Feb.  2).  The  object  of  the 
course  at  the  works  of  the  General  Electiic  Company  is  to  give  a  thor- 
ough knowledge  of  the  various  processes  through  which  a  piece  of  elec- 
tric apparatus  is  carried  from  its  inception  to  its  completion  and  to 
familiarize  the  student  with  the  principles  involved;  he  believes  the 
tendencies  of  colleges  is  to  go  too  much  into  abstruse  technicalities;  for 
one  who  intends  to  become  a  designing  engineer  such  a  course  is  excel- 
lent and  necessary;  he  believes  there  shoud  be  a  broader  English  and 
busine.ss  education;  few,  if  any,  of  the  colleges  impait  a  knowledge  of 
engineering  as  outlined  by  him.  He  discusses  the  future  prospects  of 
a  student  and  calls  attention  to  the  fact  that  the  supply  is  greater  than 
the  demand  and  that  the  lemuneration  is  theiefore  less  in  this  field  than 
in  any  other  engineering  profession,  with  a  tendency  to  decrease  still 
further;  electrical  engineering  is  becoming  a  settled  profession  and  the 
men  who  compose  it  are  compelled  to  work  much  harder  and  undei 
greater  tension  than  in  any  other  of  the  engineering  professions.  "If 
a  young  man  is  willing  to  work  in  an  exceedingly  interesting  field  for 
a  very  small  salary,  with  but  little  prospects  of  ever  getting  a  large  one. 
and  is  content  to  receive  as  his  reward  the  honor  and  glory  belonging  to 
the  electrical  profession,  then  let  him  enter  the  electrical  field  ;  but  if 
he  is  looking  after  money  and  will  not  be  satisfied  unle.ss  he  does  gel  it. 
then  it  would  be  better  for  him  to  enter  some  other  field." 

Cleveland.— The  greatei  part  of  the  issue  of  the  "Elec.  Eng. ,"  Feb.  2o, 
is  devoted  to  a  long,  illustrated  description  of  Cleveland  and  its  elec- 
trical industries.  The  "West.  El."  and  "Elec.  Age.,"  Feb.  23,  publish 
desciiptions  of  some  of  the  electrical  industries  of  that  city. 

Stanley  Maoris.— The  "Elec.  Eng.,"  Feb.  27,  gives  a  well  illustrated 
description  of  the  works  of  this  company  and  of  some  of  its  appa- 
ratus. 

First  Aid  in  Electric  Accidents.— The"'E\ec.  Rev.,"  Feb.  20.  reprints  the 
article  of  Dr.  Hedley  from  the  Lond.  "Lancet"  mentioned  in  the  Digest 
Oct.  13. 

Biographical.— h.  large  number  of  brief  biographies  with  portraits  of 
"early  electrical  salesmen"  are  published  in  "El'ty.,"  Feb.  20. 


New  Books. 


Electrical  Engineering.     For    Electric  Light  Artisans  and  Students. 

By  W.  Slingo  and  A.  Blocker.     New    and    revised    edition.     London  : 

Longmans,  Green  &  Co.     753  pages,  346  illustrations.     Price,  $3.50. 

This  works  treats  of  the  various  subjects  pertaining  to  electrical 
engineering  in  a  manner  to  be  easily  followed  by  students  who  have 
never  had  the  advantage  of  a  mathematical  training.  The  exposition  of 
theories  and  laws  and  the  descriptions  of  instruments  and  machinery 
are,  in  general,  clear  and  accurate,  and  well  calculated  to  give  a  good 
understanding  of  the  principles  that  underlie  the  ccnstruction  and  use 
of  electrical  apparatus.  Students  not  familiar  with  the  fundamental 
principles  of  electrical  science  will  find  this  woik  to  lead  up  by  easj* 
steps  from  the  foundations  of  electrical  science  to  the  explanations  of 
the  operation  of  electrical  generators  and  motors,  the  methods  of  meas- 
urement of  electrical  quantities,  and  the  principles  underlying  the  de- 
sign and  construction  of  electrical  engineeiing  works.  In  the  descrip- 
tion of  apparatus  and  machinery,  however,  the  student  will  find  little 
that  pertains  to  electrical  engineering  practice  in  the  United  .States,  and 
to  the  American  student,  therefore,  the  great  value  of  the  work  will  con- 
sist in  its  clear  and  simple  elucidation  of  the  principles  that  pertain  to 
all  electrical  engineering  practice.  The  work  begins  with  a  statement  of 
the  fundamental  phenomenon  of  bodies  electrified  by  friction.  From 
these  the  ideas  of  potential,  current  snd  resistance  are  developed  and  the 
units  in  which  they  are  measured  (?)  defined.  At  the  end  of  the  second 
chapter  is  a  very  clear  explanation  of  the  derivation  of  the  C.  G.  S.  units. 
The  third  chapter  relates  to  primary  batteries. 

Chapters  IV.  to  VII.  relate  to  instruments  and  methods  of  measure- 
ments. Several  English  and  Continental  instruments  are  described,  but 
no  mention  whatever  is  made  of  the  Weston  instruments  manufactured 
in  this  country.  This  seems  inexcusable,  even  in  an  English  work  le- 
vised  after  the  World's  Fair  at  Chicago,  where,  upon  motion  of  Prof. 
Ayrton,  the  Weston  inUruments  were  adopted  as  the  ttandard  in  the 
tests  by  the  jury  of  award. 

In  the  five  following  chapters  the  theory  of  dynamo-electric  generators 
is  quite  fully  discussed,  and  several  typical  forms  of  machines  are  de- 
sciibed.  The  characteristics  of  the  magnetic  field  are  well  explained,  and 
the  relation  between  strength  of  field  and  magnetizating  force  de- 
veloped fiom  the  analogy  of  the  magnetic  to  the  electiic  current  is  well 
treated,  and  the  author  very  properly    describes    as  one  of   the  simplest 
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forms  of  dynamos  a  machine  in  which  there  is  no  moving  wire,  but 
where  the  maKnetic  field  is  varied  by  the  movement  of  a  mass  of  soft 
iron. 

The  following  chapters  treat  of  !>toiage  batteries,  arc  and  incandi-scent 
lamps,  system  of  distribution,  and  electric  meters.  More  space  might 
well  have  bee.;  given  to  the  subject  of  disti  ibutlon.  and  it  would  have 
been  well  if  the  methods  of  propuitioning  conductors,  the  advanlagts  of 
the  three-wire  syoteni,  etc.,  had  been  more  fully  treated.  As  already 
stated,  the  authors'  descriptions  and  explanations  are  generally  clear 
and  accurate,  and  the  work  will  piove  a  valuable  one  to  the  class  of 
leaders  for  whom  it  was  intended.  But  there  are  some  errors  and  misap- 
prehensions, which  ale  the  more  to  be  regretted  since  those  for  whom 
the  book  was  written  would  not  be  likely  to  discovei  them.  The  authors 
give  several  pages  to  a  proof  that  an  electiic  cuiient  does  not  flow  from 
one  ground  plate  to  another,  and  state  that  "anything  mote  unreason- 
able than  such  a  hypothesis  (that  such  curients  exists)  it  is  really 
impossible  to  conceive,"  and  then  admit  at  the  end  that,  in  the  ca«e 
of  electric  railways  using  large  currents,  there  may  he  such  a  flow,  ap 
parentlv  entirely  obvious  of  the  fact  that  the  difference  betweeen  that 
and  a  telegraph  line  is  only  one  of   degree. 

They  are  not  clear  as  to  the  meaning  of  difference  of  potential,  and 
the  distinction  between  difference  of  potential  and  electromotive  force. 
They  tell  us  that  "Where  there  is  no  difference  of  potential  there  can  be 
no  flow  of  electricity,"  and  "that  electricity  always  flows  from  the  body 
possessing  the  higher  to  that  possessing  the  lower  .potential."  It  is  a 
well-known  fact  that  in  every  dynamo  electricity  flows  through  the 
armatuie  winding  and  against  the  potential  difference  from  the  low  to 
the  high  potential  brush.  They  are  careful  in  several  references  to  the 
simple  voltaic  cell  to  say  that  the  difference  does  not  exist  below  the 
liquid  suiface,  while  it  is  well  known  that  precisely  the  same  effect  will 
be  produced  by  a  contact  of  the  plates  below  as  above  the  liquid.  In 
this  connection  the  reviewer  wishes  to  protest  against  the  peipetuation 
of  the  old  nomenclatuie  based  upon  a  mistaken  theory  which  calls  the 
zinc  the  positive  and  the  copper  the  negative  plate.  The  zinc  of  a  cell 
is  never  under  any  condition  in  any  part  positive  in  lespect  to  the 
copper. 

In  the  discussion  of  magnetic  leakage  the  authors  state  that  in  a  case 
wheie  the  leakage  was  24'i  pei  cent,  "almost  a  quartei  of  the  power 
spent  for  the  purpose  of  developing  the  field  in  this  particular  case  was 
wasted."  This  seems  to  be  based  on  the  idea  that  if  there  were  no  leak- 
age so  many  additional  lines  would  pass  through  the  armature,  which 
is  very  far  from  the  truth. 

In  several  instances  the  authors,  in  their  desiie  to  magnify  the  impor- 
tance of  a  special  subject,  have  used  meaningless  and  exaggerated  expres- 
sions that  are  out  of  place  in  a  book  of  this  charactei.  Referring  to 
Ohm's  law,  they  say,  "It  is  doubtful  whether  in  the  whole  range  of 
history  of  electrical  science  a  law  has  ever  been  enunciated  so  full  of 
truth  ;"  one  is  tempted  to  ask  for  a  table  of  laws  with  the  percentage  of 
truth  in  each.  Again,  speaking  of  the  discovery  of  current  induction  by 
Faraday  in  1831,  they  say,  "The  principles  which  he  then  discovered  of 
the  remarkable  action  of  the  varying  current  upon  an  adjacent  circuit  are 
of  almost  incalculable  importance ;  while  the  method  of  constructing 
his  original  transformer,  which  we  shall  briefly  describe,  n'as  well 
abreast  of  the  then  txisting practice.     The  italics  are  the  reviewer's. 

An  elementary  electro  technical  series  is  in  preparation  by  Messrs. 
Houston  and  Kennelly,  modeled  somewhat  after  the  lines  of  the  several 
German  and  French  electro-technical  series  which  have  been  so  well 
received  abroad.  The  titles  of  the  various  volumes  will  be  as  follows: 
"Alternating  Electiic  Currents,"  "Electric  Heating,"  "Electromagnet- 
ism,"  "Electricity  in  Electro-Therapeutics."  "Electric  Arc  Lighting," 
"Electric  Incandescent  Lighting, "  "Electrical  Measurements."  "Elec- 
tric Street  Rai'ioads,"  "Electric  Telephony,"  "Electric  Telegraphy." 

Improvement  in  Incandescent  Lamps. 

The  following  table  of  deteiminations  of  the  effieiency  of  the  present 
Packard  Lamp  is  the  result  of  measurements  made  by'  Mr.  Jas.  P.  Gil- 
bert, electrician  and  chemist  of  the  New  York  &  Ohio  Company, 
Warren,  O. ,  and  shows  the  rather  remarkable  fact  that  the  candle 
power  and  efficiency  of  the  lamps  tested  increased  during  200  or 
300  hours  of  burning.  The  tests  were  made  on  fifty  lamps,  and  cor- 
roborated by  several  other  tests ;  of  these  fifty  lamps  none  had  burned  out 
at  the  end  of  300  hours  nor  had  any  shown  signs  of  deterioration  at  any 
point;  at  the  end  of  three  hundred  hours  they  showed  such  a  con- 
stant increase  in  efficiency  that  it  was  deemed  advisable  to  publish  the 
result  so  far  obtained  at  once  rather  than  wait  for  the  complete  life 
test.  The  lamp  are  of  16cp  and  ate  being  tested  on  a  98-volt  direct 
current  circuit. 

AVERAGE   MEASUREMENTS. 

Veils.  Current.  Total  Watts.  Watts  per  cp. 

Initial 98.3  .S83  Amp.  57.25  3.59 

End  of  100  hours 97.4  .577      •■  56.23  3.S1 

End  of  200  hours %.9  .571      "  55.33  3.4<, 

End  of  300  hours 96.8  .578      "  55.93  3.49 

INCREASE  IN  CANDLE  POWER   AT  98  VOLTS. 

Initial 16     cp 

End  of  100  hours 17.9  •■ 

End  of  200  hours 18.7  '• 

End  of  300  hours 18.7  •■ 


Ordering  Railway  Supplies. 

BY  A.  W.  ABKI.I,. 
Electric  railway  managers,  like  other  mortals,  are  known  to  have 
their  trials;  indeed,  few  men  are  more  beset  than  they  with  diflTiculties 
continually  springing  up,  some  old,  others  new  and  surprising,  most  of 
them  costly.  Not  the  least  of  these  is  the  annoying  delay  in  getting 
orders  for  supplie.s  filled,  and  it  is  this  that  the  wiiter  would  discuss. 

The  manufacturing  companies  are  undoubtedly  considerably  to  blame 
for  delay  in  shipments,  perhaps  unavoidable  in  many  cases.  Are  the 
railway  companies  faullle.s«  in  the  matter? 

A  most  troublesome  side  of  a  fupply  company's  business  is  the  incom- 
pleteness of  orders.  Attempting  to  fill  many  of  them  is  as  puzzling  as 
tiying  to'  direct  a  lost  child  who  cries  tbiougb  the  street,  "I  want 
mamma !" 

A  few  examples  from  actual  practice  will  illustrate.  The  following 
telegram  is  received:  "Ship  by  expiess  immediately  -'^0)  nigger  heads.  " 
Anxious  to  accommodate  his  customer  the  manufacturer  hastens  about 
trying  to  learn  from  his  associates  what  is  meant,  but  none  knows.  How 
can  a  supply  company  keep  posted  on  all  local  terms  throughout  the 
country?  Another  telegram:  "Expiess  800  motor  brushes  at  once." 
There  are  vai'ous  makes  of  even  street  car  motors,  and  many  roads  are 
using  two  or  three  more  types  of  the  .same  company's  make.  Hence  the 
indefiniteuess  of  the  above  order.  A  letter  is  received,  calling,  among 
other  things,  for."eight  field  coils. "  One  naturally  supposes  that  they 
are  to  be  foi  railway  motors  until  it  is  learned  that  they  are  wanted  foi 
circuit  breakers.  Whoever  made  out  the  order  originally  (probably  the 
electrician  or  the  steam  engineer),  no  doubt  had  clearly  in  mind  what 
he  wanted,  but  failed  to  convey  all  his  knowledge  lo  the  supply  house. 
Another  order  includes  "one  dozen  motor  belts,"  "two  dozen  controller 
wipers,"  etc.  There  are  three  oi  foui  sizes  of  bolts  on  a  motoi,  and 
"wiper"  may  be  as  good  as  the  catalogue  name  for  the  part  meant,  but 
the  Older  cannot  be  filled  on  such  indefinite  information. 

The  above  instances  are  but  samples  of  orders  daily  received,  orders 
so  destitute  of  specific  description  that  it  is  impossible  to  fill  them  with- 
out additional  information.  The  delay  annoys  the  officials  of  the  load, 
for  they  do  not  order  until  the  last  minute,  when  they  are  in  pressing 
need  of  the  material. 

While  manufacturers  are  kept  constantly  in  hot  watei  by  these  indefi- 
nite but  urgent  oiders,  theii  desire  to  please  customers  causes  them  to 
refrain  from  expressing  their  inner  thoughts,  or  doing  more  than 
politely  requesting  that  further  information  be  sent,  and  the  same  old 
story  continues— indefinite  orders,  costly  delays,  irritated  customers.  Is 
there  no  remedy  for  all  this? 

Any  new  business  springing  up  so  suddenly  as  has  electric  traction  is 
apt  to  be  imperfectly  understood  at  first  by  its  financial  backers.  "Will 
it  pay?"  is  the  great  question,  and  acting  on  their  knowledge  of  the  old 
horse  car  business,  the  promoters  start  out  to  keep  down  expenses  at  every 
turn.  It  is  seldom  thought  necessary  to  pay  the  salary  necessary  to  keep 
an  electrical  engineer.  .An  electrician  (?)  is  employed,  to  «hom  every- 
thing  technical  is  intrusted.  He  makes  out  a  memorandum  order  which 
is  copied  verbatim  on  the  regular  order  blank  by  the  ofiice  clerk,  and  is 
then  signed  by  the  superintendent  and  mailed.  So  the  indefiniteuess  of 
oiders  originates  with  the  electrician,  or  some  workman  who  hasn't 
education  enough  to  express  in  specific,  unmistakable  terms  what  he 
has  in  mind.     To  do  that  is  not  easy  even  for  a  trained  man. 

As  is  well  known,  manufacturers  of  railway  appaiatus  furnish  illus- 
trated catalogues,  in  which  each  part  has  its  catalogue  number,  and 
were  these  catalogues  intelligently  used,  vaguely  defined  orders  would 
cease.  These  catalogues  aie  sent  to  all  customers.  They  reach  the 
office  of  the  railway  company,  but  so  far  as  can  be  judged  by  subsequent 
orders,  there  they  remain  under  a  stack  of  papers,  often  never  consulted 
at  all  (as  the  writer  well  knows),  or  their  usefulness  little  appreciated. 

What  should  be  done  is  this:  The  superintendent  or  general  manager 
should  see  that  those  have  catalogues  who  make  out  the  orders  origin- 
ally. In  the  case  of  large  lailway  companies,  the  purchasing  agent, 
who  places  all  orders,  should  send  for  a  sufficient  number  of  catalogues 
and  distribute  them  among  those  who  send  him  their  memorandum 
orders,  /.  e.,  the  superintendent  of  the  power  station,  line  superintend- 
ents, superintendent  of  repaii  shops,  etc.,  and  should  insist  on  the  use 
of  catalogue  numbers.  Usually  he  puts  the  order  through  just  as  it 
comes  to  him. 

Were  he  to  examine  it  critically  and  from  it  attempt  to  find  in  bis 
catalogue  the  parts  called  for,  he  would  discover  how  indefinite  the 
order  had  been  made  out.  and  remedy  the  deficiencies  therein  before  it 
left  the  office  of  the  railway  company,  thus  avoiding  annoying  corre- 
spondence, waste  of  valuable  time,  and,  in  many  cases,  days  of  costly 
delay.  It  is  sometimes  true  that  aftei  careful  search  the  catalogue 
number  of  a  part  desired  cannot  be  decided  upon  with  absolute  certainty. 
In  such  cases  information  should  be  furnished  as  to  what  the  part  is 
for,  where  used,  etc.,  and  what  is  especially  helpful,  let  a  little  sketch 
be  made.  Supply  companies  never  dread  too  lengthy  descriptions  of 
parts  oideied.  It  appears  to  them,  however,  that  those  who  make  out 
orders  often  try  to  be  as  brief  and  indefinite  as  possible  Undoubtedly 
these  men  are  very  busy,  and  make  out  the  orders  hurriedly,  but  they 
should   remember  that  "haste   makes  waste"  of   time  as   well   as  other 
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things.  Five  minutes  of  concentrated  thought  at  the  start  in  properly 
making  out  and  carefully  looking  over  the  order  would  often  save  them 
days  of  impatient  waiting. 


Controlling  a  Motor  from  a  Distance. 

BY   C.    F.    JENKINS. 

Now  that  electricity  is  coming  to  supersede  compressed  air  to  agreatei 

or  less  extent  in  mining  operations,  many    new  problems   will  confront 

the  practical  engineer.     One  of  the  most  interesting  will  be  the  handlir.g 

of  the  small  ore  cars.    The  writer  some  five  yeais  ago  was  employed  in 


which  is  a  south.  This  reverses  the  terminals  of  the  armature,  and, 
necessarily,  as  the  current  in  the  leads  has  been  changed,  the  direction 
of  the  current  in  the  armature  remains  the  same  as  before.  As  the  cur- 
rent through  the  fields  has  been  leveised,  and  that  through  the  armatuie 
has  not  been  changed,  the  rotation  of  the  latter  is  reversed  and  the  cai 
moves  backward.  As  this  action  can  be  produced  at  any  time,  no  matter 
upon  what  part  of  the  track  the  car  may  be,  we  have  accomplished  the 
desired  end. 

Fig.  2  illustrates  a  convenient  form  of  station  pole-changer  for  revers- 
ing the  current  in  the  leads  B,  which,  in  the  case  under  considera- 
tion, are  the  rails,  A  being  the  mains  or  source  of  supply.  The  speed 
of  the  car  is  increased  as  the  switch  is  thrown  more  from  the  centre. 
If  the  lever  is  thrown  over  to  the  left    the    car,  according  to   the  discus- 


FiG.  1.— Car  Pole  Changer. 


Fig.  3. — Pole  Changer  Contacts. 


keeping  in  repair  engines,  compressors,  hoisteis,  etc.,  of  a  large  silver 
mine,  one  bolster  of  which  worked  2,300  feet  of  cable  incline  hoist. 
This  shaft  was  well  adapted  for  operation  by  means  of  an  electric  motoi 
car,  from  the  fact  that  the  incline  at  no  point  was  so  steep  that  it  could 
not  be  easily  mounted.  From  the  mouth  of  the  shaft  a  line  of  track  of 
about  800  yards  led  to  the  reduction  plant.  This  shaft  was  one  of  those 
peculiar  ones  which  follow  a  lead  a  long  way  and  was  diy  throughout. 
As  the  drift  was  narrow  and  low  for  most  of  its  length,  the  men  were 
never  permitted  to  ride  upon  the  cars — in  fact,  it  would  have  been 
almost  impossible. 

As  there  aie  many  places  where  these  conditions  exist,  a  solution  of 
the  problem  of  the  substitution  of  a  motor  foi  the  cable  ear  in  this  par- 
ticular case  is  given  herewith. 

The  cars,  both  on  the  shaft  track  and  on  the  track  leading  to  the  mill, 
must  travel  unattended  the  whole  distance  and  be  under  the  absolute 
control  of  the  engineer  at  the  head  of  the  shaft,  to  move  forward  and 
backward  at  will  over  any  portion  of  the  entire  track. 

This  is  accomplished  in  the  following  manner:  Upon  an  ordinary 
motor  car  bed  an  automatic  pole-changer  is  mounted  and  inserted  in 
series  with  the  source  of  supply,  as  in  Fig.  1.  Now,  the  operation  of 
this  piece  of  mechanism  is  such  that  when  the  current  in  the  leads  B, 
which,  in  the  case  under  consideration,  may,  owing  to  the  extremely 
dry  condition  prevailing,  be  the  two  rails  of  the  track,  flows  in  the  direc- 
tion of  the  arrow,  then  will  ./ ot  the  electromagnet  of  the  pole-changer 
become  a  south  pole  and  attract  the  noith  pole  of  the  peimanent  magnet 
-V,  upon  the  upper  extremity  of    which   a  block   of    insulating  material. 


^0t=O 


Fig.  2. — Station  Pole  Changer. 


supporting  two  brass  contact  pieces,  is  secured.  As  these  pieces  make 
contact  with  the  terminals  of  the  armature,  a  circuit  is  completed  through 
the  motor  and  the  rotation  of  the  armature  is  such  that  it  moves  the 
truck  forward,  let  us  say.  Upon  a  reversal  of  the  directioitof  the  cur- 
rent in  the  leads  B,  the  a  pole  of  the  electromagnet  becomes  a 
north  pole  and  the  c  a  south  pole.  Of  a  consequence,  the  vibrating 
tongue  or  permanent  magnet  A'  instantly  lesponds  to  this  new  condi- 
tion   and    swings   over    until    its    A'  pole    comes    against    the   <    pole, 


sion  above,  travels  forward  with  increasing  speed  as  the  lever  is  moved 
from  block  to  block.  The  reverse  is  likewise  tiue,  except  as  to  direc- 
tion of  rotation,  using  the  same  resistance,  however,  as  will  be  seen. 

In  Older  to  prevent  short  circuiting,  the  automatic  pole-changer  contact 
blocks  should  be  rathei  wide  apart  and  filled  in,  as  shown  in  Fig.  3, 
with  some  non-conducting  material. 

It  is  scarcely  necessary,  however,  to  say  that  where  a  motor  is  em- 
ployed in  hauling  a  tiain  of  trailers,  a  trolley  strip  or  wire  conductor 
should  be  used  for  one  lead.  This  is  not  so  expensive  in  first  cost,  how- 
ever, as  the  cable,  and  is  subject  to  practically  no  wear. 

This  system  would  seem  to  possess  considerable  merit  for  several 
reasons.  It  is  flexible,  adapting  itself  readily  to  many  and  varying  con- 
ditions for  both  stationaiy  and  car  motors.  It  is  economical,  needing  no 
motormai  other  than  the  controlling  station  attendant,  who  can  be  so 
situated  as  to  operate  quite  a  number  of  motors  on  as  many  different 
tracks.  The  weight  of  a  driver  on  each  car  is  obviated,  and  where  cars 
are  small  ones  this  is  a  featuie  worthy  of  consideration. 

It  is  equally  well  adapted  to  series  or  shunt  machines,  and  so  far  as 
tested,  has  developed  no  weak  points. 


New  Automatic  Telephone  Switchboard. 

The  accompanying  illustration    represents  the  new  switchboard  of   the 
Strowger  Automatic  Telephone    Exchange,  Chicago.     As  will  be  noticed. 


the  new  board  is  mounted  vertically  whereas  the  old  one  was  set  up  in 
a  horizontal  position.  This  simple  change  permits  the  elimination  of 
all  springs  fiom  the  re-setting  mechanism. the  drops  being  reset  by  grav- 
ity, obviating,  it  is  said,  tendency  to  stick  or  work  sluggishly,  and  the 
uncertainty  which  was  occasionally  manifested  in  the  opeiation  of 
the  old  style  switchboard.  The  new  board  possesses  the  additional  ad- 
vantages of  occupying  very  much  less  floor  space  than  did  the  old  one 
and  being  more  convenient  of  access  in  making  adjustments,  etc. 
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Conduit  Electric  Railway  System. 

A  paltnl  bas  recently  been  gianted  Mr.  W.  L.  HedeubtTg  for  a  conduit 
railway  system,  tbe  piincipal  features  of  which  are  that  the  use  of  the 
rails  as  a  return  is  abolished,  the  circuit  is  not  grounded,  and  the  per- 
manently live  conductor  is  enclosed  in  a  sealed  conduit.  While  none  of 
these  principles  is  new,  the  detail  method  of  applying  them  may  be 
found  interesting. 

The  conduit,  as  shown  in  cross  section  by  Fig.  1,  may  be  constructed 
of  creosoted  limber,  but  concrete  is  preferable.  As  shown  in  the  draw- 
ing there  aic  two  entirely  separate  compartments,  one  having  a  slot  and 
the  other  being  hermetically  sealed.  The  main  tioUey  wire,  with  tbe 
necessaiy  feedeis,  are  in  the  sealed  compartment,  the  foimer  being  held 
in  place  by  a  paii  of  metal  clamps.  These  clamps  are  attached  to  a 
piece  of  hard  rubber  or  vulcanized  fibre.  To  the  latter  a  small  arm  is 
bolted  which  pas.ses  through  the  wall  into  the  adjoining  compartment, 
and  which  is  coDoected   to   a   metal   plate  by  means  of   a    pivot.     This 


tion  ;  second,  doing  away  with  the  necessity  of  using  the  rails  as  a 
return,  and  third,  cheapness  of  construction,  the  estimated  cost  with 
concrete  conduit,  conductors,  laboi,  etc.,  being  $20,000  per  mile. 

rtasnetlc  Vane  Voltmeters  and  Ammeters. 


We  illustiate  below  a  magnetic  vane  i 
Charles  K.  Norton,  Manchester.  Conn.  Mr. 
years  connected  with  the  Matlicr  T^  rtrt.    r. 


ollnielci.  manufactured  by 
N'orton  was  fof  a  number  of 
rn;  .!iv  as  supeiintendent  of 


Conduit  Railway  System.— Figs.  1  and  2. 


Improved  M.\gnetic  V.\n£  Voltmeter. 


plate,  shown  at  D  in  Fig.  1,  is  also  pivoted  to  the  partition  between  the 
compartments,  and  held  away  from  the  partition  at  the  lower  extremity 
by  means  of  a  spring,  E.  So  long  as  this  spring  is  not  pressed  down 
the  conductor  is  held  away  from  the  projection  on  the  aluminium  bronze 
plate,  ./.  in  the  sealed  compartment. 

The  modus  operandi  is  as  follows:  The  cai  carries  an  arm  to  which  a 
pair  of  insulated  rollers  are  attached,  running  horizontally.  One  of 
these  rollers  presses  down  the  plate  shown  ia  Fig.  1  at  D.  By  pressing 
this  plate  it  throws  the  conductor  in  the  closed  compartment  in  contact 
with  a  heavy  piece  of  carbon.  Z,  Fig.  2.  the  latter  being  firmly  attached 
to  the  aluminium  bronze  projection.  7,  Figs.  1  and  2.  The  current  im- 
mediately passes  to  the  surface  of  the  aluminium  bronze  plate  and  is 
taken  off,  by  means  of  either  a  biush  or  wheel  on  the  car.  as  shown  in 
Fig.  3.  These  plates  are  about  six  feet  in  length  and  insulated  one  from 
tbe  other,  so  that  at  no  time  will  moie  than  two  plates  be  In  circuit  and 
these  will  be  directly  under  the  car. 

The  current  passes  from  the  brush  through  the  motor,  but  instead 
of    leturning  as  usual    through    the    lails.  passes   down    the  arm  carrj- 


their  instrument  department  when  that  company  was  making  the  M.  V. 
instiuments  sold  by  Queen  &  Company,  of  Philadelphia,  and  since  the 
Mather  re-organization  he  has  built  these  instruments  for  them,  so  that 
magnetic  vane  voltmeters  and  ammeters  have  been  known  to  the  trade 
for  the  past  five  years.  Mr.  Norton  has,  however,  greatly  improved  the 
instruments,  in  appeaiance  as  well  as  construction,  and^guarantees  them 
to  be  accurate  within  tv,o  per  cent. 


Combined  Long  and  Sliort  Distance  Telephone. 

We  illustrate  herewith  the  combined  long  and  short  distance  telephone 
manufactured  by  the  Gerson  Electrical  Manufacturing  Company,  of  Phil- 
adelphia, which  is  claimed  to  be  exceptionally  efficient.  It  is  said  that  a 
lecent  governmental  test  in  competition  with  a  number  of  o'her  instru- 
ments demonstrated  an  efficiency  of  99  per  cent,  for  the  Gerson  instru- 
ment, while  the  next  highest  efficiency  reached  by  any  of  the  other  makes 
was  90  per  cent,  and    the  average  efficiency  of    the  lot.  exclusive  of  the 


Conduit  Railway  System. — Fig.' 3. 


New  Telephone. 


Gasolinb  Torch. 


ing  the  insulated  wheels,  and  by  means  of  a  brush  held  in  i>lace  by 
a  spring,  as  shown  in  Fig.  3,  it  is  transferred  to  an  insulated  plate,  M, 
fastened  to  the  side  of  the  slot  conduit^  This  arrangement  obviates  the 
use  of  tbe  lails  as  a  return,  and  eliminates  the  objectionable  piactice  of 
grounding  one  side  of  the  circuit.  The  conduit  should  be  diained  at  the 
lowest  points,  and  when  no  cai  is  passing  the  surface  plates  ol  the 
unsealed  compartment  may  be  removed  and  any  accumulation  of  dirt 
flushed  out.  The  compartment  containing  tbe  main  conductor  is  water- 
tight, the  only  openings  being  one  eveiy  25  inches  where  the  quarter- 
inch  arm  passes  thiougb  the  dividing  wall,  and  this  is  so  arranged  that 
no  water  can  work  through.  Tbe  contact  plate  carried  by  the  arm.  D, 
to  which  the  conductor  is  attached,  as  shown  in  Figs.  1  and  3,  is  14 
inches  in  length.  One  of  these  is  placed  every  25  inches,  centre  to 
centre,  so  that  one  plate  is  depiessed  by  one  of  tbe  horizontal  wheels 
in  the  slot  conduit  before  the  other  plate  is  released,  thus  assuring  a 
constant  flow  of  current,  and  no  spaiking  when  contact  is  broken. 
The  advantages  claimed  are  as  follows:     First,  simplicity  of  construc- 


Gerson  instrument,  was  81  per  cent.,  100  being  taken  as  perfect.  The  instru- 
ment works  equally  well  on  long  or  short  lines  without  any  adjustment. 

Hot  Blast  Blow  Pipe. 

The  gasoline  blow  pipe  we  illustiate  is  manufactured  by  tbe  White 
Manufacturing  Company,  40  State  street.  Chicago,  under  the  name  of 
the  Imperial  hot  blast  blow  pipe,  and  is  claimed  to  give  a  much  hotter 
blast  than  tne  usual  forms  of  gasoline  torches  in  use.  It  burns  four 
houis  with  one  charge,  and  has  a  renewable  seat  for  the  needle  valve 
which  when  worn  can  be  replaced  at  a  small  cost,  the  torch  then  being 
practically  as  good  as  when  new.  The  reservoir  is  made  of  one  piece  of 
rolled  brass  of  special  quality,  rendeiing  it  leak  proof,  and  is  a  third 
lighter  than  usual  forms.  The  air  valve  is  at  the  bottom  of  the  pump, 
conveniently  placed,  thus  dispensing  with  the  various  outside  tubes  and 
trappings  usually  present,  and  rendering  it  handier  and  less  liable  to 
s;et  out  of  order.  The  pump  is  extremely  simple,  supplies  a  strong  blast 
and  drains  every  drop  of  gasoline. 
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Some  Novel  Specialties. 

The  development  and  manufaclure  of  electrical  devices  lias  reached 
such  a  slaRe  that  anythiiiR  Rentiinely  new  and  at  the  same  time  practical 
is  seldom  broiiRht  ont  nowadays.  The  Wagner  Electric  ManiifacturinK 
Company,  of  St.  Louis,  has,  however,  demonstrated  the  fallibility  of  the 
old  axiom  concerning  new-things  under  the  sun  by  the  production  of  the 


CoMIilNEP   FlSK    BO.X    .\N"D    INSII.ATOK    BkACKET. 

combination  fuse  box  and  insulator  bracket  which  we  illustrate  heie- 
witb.  The  cut  is  almost  self  explanatory.  Fig.  1  shows  the  arrangement 
bolted  to  a  cross-arm  or  a  similar  support  for  independent  use,  and 
Fig.  2  shows  the  same  airangement  but  attached  to  a  transformer  for  use 
in    connection    therewith.      The    iron    pin    on    which    the    insulatoi.    is 


Combined  Fuse  Box  .\>iD  Ix.sulator  Bracket. — Fig.  2. 

screwed  is  hollow,  and  a  lava  plug  carrying  the  fuse  and  contact  pieces 
is  screwed  into  this  hollow  pin  from  below.  The  shell  of  the  insulator 
pin  is  lined  with  a  lava  bushing,  and  the  device  is  said  to  break  a  5,000- 
volt  circuit  carrying  fifty  amperes  without  producing  an  arc  or  damaging 
the  lava  plug.  No  tools  whatever  are  required  to  remove  the  fuse  plug 
or  re-fuse  it,  and  it  is    impossible  to    obtain  a  shock  while  removing    or 


Another  meritorious  device  recently  brought  out  by  the  Wagner  Com- 
pany is  the  knife  switch  with  carbon  break  also  illustrated  herewith. 
The  carbon  break  is  secured  by  placing  in  front  of  each  contact  jaw  a 
socket  electrically  connected  with  the  jaw  and  containing  a  carbon  pencil 
which  is  pressed  outward  by  a  spring.  When  the  switch  is  opened  the 
pencil  follows  the  blade  until  the  latter  is  clear  of  the  jaw,  thus  reliev- 
ing the  jaw  of  the  arc.  It  is  claimed  that  it  is  impossible  to  burn  oi 
damage  the  contact  jaws  by  any  amount  of  use,  and  when  the  carbon 
pencils  wear  away  they  can  be  replaced  at  trifling  cost. 

Arc  Lamp  Spark  Arrester. 

The  accompanying  engraving  illustrates  a  simple  spark  arrester  foi  arc 
lamps  which  is  being  put   on  the  market  by  the  S.  K.  C.  Specialty  Com- 


Spakk  .■\rkkstkr. 

pany,of  Pittsfield,  Mass. , and  which  is  claimed  to  possess  several  features 
of  merit.  The  arrester  is  divided  vertically  in  half,  as  shown,  and  when 
open  is  entirely  out  of  the  way  of  the  trimmer.  The  globe  may  be  re- 
moved for  cleaning,  etc.,  and  fresh  carbons  put  in  without  removing  ihe 
spark  arrester  or  experiencing  any  inconvenience  fiom  its  presence. 
The  device  is  substantially  constructed  of  stout  mateiial,  reinfoiced 
around    the  edges,  and    is  calculated    to  stand  a  considerable    amount  of 


A  New  Alternating  Current  Motor. 

We  ilUistiate  below  au  alternating  current  motor  manufactured  by  the 
Phillips  Electric  Motor  Company,  of  120  Liberty  street,  New  York, 
which  is  claimed  to  be  self-starting  under  load  on  a  simple  alternating 
circuit.     It    is  further    claimed  that    this  motor    runs  at    uniform    speed 


New  Alternating  Current  Motor. 


replacing  the  plug.  The  use  of  the  device  as  shown  in  Fig.  1  obviates 
the  use  of  separate  brackets  or  pins  in  leading  the  primary  wires  to  the 
transformei,  and  saves  the  trouble  and  cost  of  drilling  holes  in  walls 
for  the  attachment  of  such  brackets,  while  in  cases  where  the  trans- 
former is  placed  inside  the  building  or  a  separate  fuse  box  is  insisted 
upon,  the  airangement  shown  in  Fig.  2  may  be  used  to  advantage. 


with  an  efficiency  equal  to  that  of  the  best  direct  current  machines,  and 
that  it  has  been  evolved  from  an  extended  piactical  experience  in  the 
construction  of  numerous  types  of  alternating  current  machines,  with 
the  result  that  all  the  defects  and  drawbacks  present  in  former  motors 
have  been  eliminated  in  the  design  of  this  one.  The  new  motor  is  now 
manufactured  in  all  sizes  from  1  to  10  horse-power  inclusive. 


oranEWECK 


financial  3ntelltgencc. 


The  Electrical  Stock  Market. 

Nkw  Yukk.   March  2.   1S05. 

KLECTRICAI.  STOCKS  havt  had  to  suffer  along  wilh  all  the  rest  of  the  lisl 
as  a  result  of  the  depression  into  which  Wall  street  was  plunged  this  week. 
Not  being  quite  so  active  as  a  good  many  of  the  steam  railroad  and  so-ralltd 
industrial  issues,  the  effect  on  quotations  has  been  less  serious,  but  the  fact  that 
they  are  sadly  neglected  would  result  in  any  attempt  to  market  electrical  stocks 
at  the  present  lime  proving  a  matter  attended  with  very  disagreeable  and  un- 
satisfactory consequences.  Electrical  slocks  should  not  be  in  the  dumps;  all 
trade  advices  agree  in  reports  of  activity  and  revival,  bul  Wall  street  refuses  to 
be  encouraged  by  even  a  highly  successful  bond  sale,  and  sells  stocks  with  a  per- 
versity hard  to  understand.  Bul  one  cau  now  hope  for  belter  things,  .^flei 
to-dav  the  "Ivy  Handle"  Congress  is  a  welcome  thing  of  the  past;  a  big  busi- 
ness revival  is  confidently  counted  on.  and.  what  with  the  whole  stock  list  tre- 
mendously oversold,  any  buying  shou'd  result  in  a  vigoious  bull  movement. 

WESTINGHO0SE  ELECTRIC  issues  have  for  the  moment  dropped  completely 
out  of  sight,  so  far  as  any  transactions  in  them  are  concerned,  though  verv  little 
change  can  be  noted  in  quotations.  Exception  must  be  made  to  the  scrip;  that 
rules  very  strong.  90  ex-interest  having  been  bid  foi  it  at  one  time  during  the 
week,  though  *M  ex-interest  is  now  the  ruling  quotaticn.  The  scrip  carries  6 
per  cent,  with  it. 

AMERTC.-iN  BELL  TELEPHONE  stock  slill  suffers  from  lassitude.  The  most 
gratitying  circumstance  to  record  in  connection  wilh  this  security  is  the  record 
of  instrument  output  just  published,  which  is  a  very  valuable  straw  as  indicat- 
ing the  direction  of  currents  in  the  commercial  atmosphere,  for  the  more  tele, 
phones  used  the  better  business  in  general  must  be.  For  Ibe  month  ending 
February  the  gross  output  increased  5.*)18  instruments;  the  net  output  increased 
4.944.  From  Dec.  20  to  Feb.  20  the  net  output  was  5  350.  an  increase 
of  H.86S  over  a  similar  period  in  18^.  showing  a  much  improved  slute  of  aiTairs 
in  general.  Some  attempt  was  made  this  week  to  create  fictitious  bull  enthusi- 
asm in  the  slock  by  publishiug  a  statement  to  the  efTect  thai  the  'Bell  Tele- 
phone Company  now  has  a  surplus  of  between  f35.OC0,0flO  and  f4O.0C0  000.  mrslly 
in  stocks  of  its  sub-companies,  which  is  equal  to  from  175  to  200  per  ctnt.  on 
the  present  capital."  It  was  very  properly  pointed  out  that  the  company's  own 
report  contradicts  ?ny  such  absurd  calculations.  The  main  item  of  asset  in  the 
ledger  balances  on  Dec.  31.  1893.  was  "stocks  537. 1165. J 31."  and.  so  far  from 
these  stocks  being  a  surplus  in  themselves,  the  whole  ledger  balance  does  not 
foot  up  more  than  S45  712,3-10. 

ELECTRIC  STOR.iGE  COMPANY  stock  of  Philadelphia  promises  greater 
activity  by  the  organization  of  a  sub-ccmpany— the  Manhatlan  Storage  Battery 
Company  of  New  York.  This  concern,  already  duly  incorporated  with  a  capital 
of  S600  000.  is  to  control  the  entire  sale  of  the  Electric  Storage  Company's  accu- 
mulators in  New  Voik  and  Brooklyn,  which  means  the  practical  monopoly  of  the 
business  in  these  cities.  The  object  in  forming  a  New  York  branch  istobring  the 
company  on  the  selling  ground  and  also  to  financier  the  sale  of  accumulators  in 
more  .satisfactory  manner  than  heretofore.  One  of  the  impediments  to  a  wider 
market  of  storage  batteries  has  been  the  first  cost,  and  the  Manhattan  Company 
intends  to  alleviate  this  by  making  easier  terms  to  the  buyers.  The  accumu- 
lators will  be  sold  on  sort  of  an  inslallment  plan.  In  this  way  the  first  cost  will 
be  reduced  and  the  time  payments  will  make  it  possible  for  many  to  purchase 
batteiies,  who  would  not  under"  old  terms.  The  ample  capital  of  the  concern 
allows  of  this  arrangement.  The  officets  and  incorporators  of  the  Manhattan 
Storage  Battery  Company  are:  James  H.  Hoffman,  president;  Louis  Stern, 
vice-president;  August  Belmont,  treasurer;  Lewis  May,  secretary,  and  Ignatz 
Boskowitz. 

ELECTRIC  TRACTION  STOCKS. 

Bid.  Asked. 

Union  Ry.  Co.  (Huckleberry) 112  115 

Brooklyn  Traction,  com tH  1014 

pref SZa  54^ 

Long  Island  Traction 6'->  7 

Rochester  St  Ry •  • 36  '  40 

Columbus  St.  Rt 46  48 

Louisville  St.   Ry.  com 37  39 

' pref 87  88 

Cleveland  Electric  Ry 59  60 

Cleveland  City  Ry 68  70 

North    Shore   Traction 23  25 

New  Orleans  Traction ]  is  16 

New  Orleans  Traction  pref 58  60 

Worcester  Traction  com 10  n^ 

..       "                   '■        pref 77)4  79  ' 

Metropolitan  Traction.   Philadelphia 96>s  97 

Philadelphia  Traction 88  S8H 

People's  Traction \  49  50 

Binghamton  R.  R.  common ]  ]  100  — 

BONDS. 

.„    -       „       ,                    ,  Bid-  Asked 

•Union  Ry.  1st.  mtge  6s lOg  jog 

•Westchester  Electric  Isc.  mtge.  5s 9g  101 

Rochester  St.  Rv.  1st.  5s '  95  97 

•Columbus  St.  Ry.   IstSs |   .'    '  95  97 

Columbus   Crosstown  1st-  5s !   .   !   !   !  95  97 

•Binghamton  Railroad  Co.  Ss !!!!!!!  99  100 

•  With  accrued  interest. 


is  what  Wall  .street 
□  t  of  what  the  annu 


GENERAL  ELECTRIC  has  sadly  disappoiuled  believers  in  the  slock't  inher- 
ent strength.  It  has  developed  a  tendency  to  «a|r  even  in  ihote  rare  intervals 
when  other  stocks  were  disposed  to  brace  up  a  little,  and  has  l>elra\ed  a  droopi- 
ness  hardly  encoiiraging  to  the  people  who  for  weeks  have  been  endeavoring  to 
Dolsleruptbepiice.  Company  reports  fu'nish  no  warrant  for  the  continued  heav- 
iness of  the  stock  A  semiofficial  statement  published  this  week  both  in  New 
York  and  Boston  conveys  the  reassuring  ioforntalion  that  the  General  Electric 
Company  is  now  eart  ing  above  12.500.000  net  per  annum,  and,  if  orders  con 
tinue  into  0.e  present  fiscal  year  beginning  February  last  al  the  rale  noted  lor 
the  past  two  months,  there  will  be  no  need  to  bother  any  further  aboul  the  cap- 
ital impairment  question,  as  the  company  will  earn  itself  into  a  sound  posi- 
tion. The  statement  goes  on  to  recile  that  the  company  is  earning  five  times 
the  amount  of  the  preferred  stock  dividends  now  accumulating,  and  there  will 
be  no  difficulty  paying  them  when  the  capital  questiou  is  once  fully  settled. 
The  statement  adds:  "The  General  Electric  Company  i«  doing  the  largest  busi- 
ness in  its  history  as  respects  the  volume  of  Ibe  output  measured  in  tonnage  or 
pieces  of  machinery,  and  were  the  prices  equal  to  those  of  three  years  ago.  it 
would  be  earning  about  ."W  per  cent,  per  annum  on  its  capital  instead  of  hating 
its  capital  selling  at  30  per  cent  of  what  it  has  cost  most  of  ils  owners.  Piicfs 
are  low.  but  the  cost  sheets  have  also  been  liberallv  reduced  by  the  inlroduction 
of  new  machinery  and  labor  saving  devices  The  company  has  earned  during 
the  pa-t  fiscal  year  above  SI. 500.000,  but  it  has  continued— here  is  the  important 
part  of  the  inspired  slatemeni— to  charge  oft  wilh  a  liberal  hand  and  will 
shrink  its  a.^^sets  still  fuither  in  the  final  accounting,  so  that  probably  very  little 
margin  of  earnings  above  what  may  be  necessary  will  be  shown  and  the  capital 
account,  which  is  now  all  a  matter  of  bookkeeping,  may  be  slill  further  wriiun 
down,  szc'/tling  the  capital  d-jicil  0/ last ytar.  "  This 
of.  and  this  statement  is  taken  as  a  first  announceme 
ment   now  near  at  hand  may  really  have  to  show. 

UNITED  ELECTRIC  SECURITIES  holders  base  bad  the  following  profit  end 
loss  account  for  the  six  months  ending  Feb.  1  furnished  them:  Underlying 
bond  intere.st  and  dividends  received.  5157,581;  collateral  trujt  l)ond  interest  and 
expenses  5116.833;  net  f40.75o.  Profits  from  the  sale  of  underlying  bonds  and 
purchases  of  collateral  trust  5s  were  £63  655.  making  the  total  net  for  the  six 
months  5104.408.  The  surplus  on  Aug.  I.  1894.  was  jl80.;S6.  Since  then  there 
has  been  charged  off  S97.220  and  $35,000  for  preferred  dividends,  leaving  a  sur- 
plus on  Feb  1.  1895,  of  £48.336.  The  5500  000  common  slock,  Jl.OOO.CCO  preferred 
slock  and  54.188.000  collateral  trust  5  per  cent,  bonds  now  have  behind  Ibtni 
55.736.336.  The  collateral  5s  were  redeemed  at  about  I'i  per  cent,  over  sub- 
scription price.  The  price  of  the  underlying  first  mortgage  txjnds  sold— there 
are  S5. 846  000  of  these  deposited  to  secure  the  collateral  trust  5  p  r  cent,  bonds - 
averages  89.  If  the  remaining  bonds  were  sold  at  73  2.  the  proceeds  would 
retire  the  collateral  5s  at  103. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  138  130 

Edison    Electric   III..  New  York. 100             %  99 

"         "        Brooklyn 100  107  110 

"                "         "        Boston 100  124  125 

Philadelphia 100  120  124 

Bdison  Ore  Milling lOO             13  15 

Electric  Storage  Co  .  Philadelphia 100            ."1  32 

General  Electric 100             28  29 

General  Electric,  pref 100            61  65 

Westinghouse  Consolidated,  com SO            30)4  31 

pref 50             50  51 

BONDS. 

ttdison  Electric  III..   New  York 1,000  105  H6 

Bdison  Electric  Light  of  Europe 190            75  8> 

General    Electric  Co.    deb.  5s 1  OOO            89  90 

TELEGRAPH  AND  TELEPHONE. 

American    Bell   Telephone lOO  192  193 

American  District    Telegraph 100             40  45 

American  Telegraphs  Cable 100             ?0  92 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables loO  130  140 

Erie  Telephone lOO  49  .=i( 

Gold  &  Stock     Telegraph lOO  105  110 

Mexican  Telegraph lOO  180  190 

Mexican  Telephone 100  70  80 

New    England   Telephone -.   .  lOO  67  69 

New  Yoik&  New  Jersey  Pelephone 100  102  105 

PosUl  Telegraph-Cable 100  SS  58 

Wes'ern    Doion    TeleKnir>li inn  H7J4  88 

Sx>zc\a\  Corrcsponbence. 

New  York  Notes. 


MR.  W.  B.  ALLEN,  chief  sal 
is  likely  to  earn  a  reputation  ' 
and  frequently  does  be  get  around  among  them. 


Office  of  the  Electrical  World.     1 
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s  agent  of  the  Brownell  Car  Company.  St.  Louis, 
ith  his  customers  for  ubiquity,  so    indefatigably 
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MR.  KK.VKST  S.W.  MOORK,  clcctncnl  cnsiiiccr  ot  llic  lilwelM'Brkcr  Klcc- 
iricnl  Conipnny.  of  America,  and  lormrrLv  connecltd  with  Ihe  parent  coiopauy 
ia  Kuglniul.  has  bceu  in  New  York  duriiiR  the  week. 

MR.  EDWARD  S.  ALLKN'.  rtpresriilinR  the  Swnn  Lniup  Manufacturing  Com- 
pany, of  Cleveland  Ohio,  in  Ihe  Stales  of  Ntw  Voik.  Vcriuont,  New  Hamp!.hire 
and  Maine,  is  making  Ibc  Swan  lamp  better  known,  il  possible.  Ih:in  ever 
l)erore.  His  untiling  tITorts  are  bringing  ►alislacloty  results  lor  both  his  com- 
pany and  its  custoraeis. 

TUB  ANGLOAMKRICAN  KLKCTRIC  MAN'JPACTURING  COMPANV  has 
removed  from  SO  Pine  street  to  iS  Whitehall  street.  New  York. 

THE  GKRST  THLEPHONE  HILL,  now  before  the  legislature,  provides  that  a 
corporation  may,  after  an  inveMigalion  by  a  Slate  commissiin.  charge  us  sul- 
scribers  a  rate  .-ufficienl  to  allow  the  telephone  company  10  per  cent,  profit  ou 
its  invested  uapilal  and  bonded  indebttdncss.  The  Metiopolilan  Telegraph  & 
Telephone  Company  is  fighting  Ihe  bill  mo.t  bitterly,  while  Ihe  New  Vork 
Board  of  Trade  and  Transpoiiaiiou  is  as  vigorously  pushing  it,  on  the  ground 
that  the  Metropolitan  Company  has  ••fattened  upon  the  people"  under  a  $1S0 
rate,  and  jet  insists  upon  an  increase  of  rental  to  S2.I0. 

THE  FIRST  ANNUAL  BALL  j{  the  employes  of  Ziiudars  &  Hunt,  electrical 
contractors,  took,  place  at  Lyric  Hall  on  the  evening  of  Washington's  birthday. 
The  hall  was  handsomely  decorated.  The  cbiel  Uainie  was  the  electrical  dis 
play,  which  com^isted  ot  an  entire  electric  iUuminalion  of  the  stage  end  of  the 
hall,  and  included  fome  very  novel  and  surprising  effects.  Two  columns  sjp 
ported  au  arch,  upon  which  was  mounted  about  sevenlyfivc  incandescent  lamps 
The  shall  of  each  column  was  entwined  withsmilax.  interspersed  with  loses, 
and  round  each  column  there  was  also  oisposed  about  titty  incandesctnt  lights. 
On  the  caps  of  the  columns  were  two  American  shields  with  flags  draped  each 
side,  the  colors  in  shields  being  illnminattd  by  numerous  small  electric  !amps. 
Above  the  arch  were  numerous  novel  devices  displayed,  one  reading  'employes 
of  Zimdars  &  Hum."  also  the  familar  formula  C  E.  all  being  illluminated  by 
electric  lights,  making  a  pleasing  and  handsome  effect.  The  decorations  v.ere 
designed  by  Mr.  J.  P.  Smith  and  executed  by  the  employes  of  Zimdars  &  Hunt 
under  the  superintendence  of  Mr.  J.  F.Vielberth,  assisted  by  Messrs.  Geo.  Ruckle, 
J.  I.  C.  King  and  Geo.  McGibney.  loremen.  .Mr.  Geo.  T.  Butler  presided.  There 
were  doubts  among  the  many  Irieuds  ot  the  employes  of  Zimdars  &  Hunt  as 
lo  whether  the  strike  in  the  electrical  trade  would  not  seriously  interfere  with 
Ihe  success  of  the  undertaking.  Nolwilhslanding  this,  owing  to  the  able  man- 
agement, to  whom  great  credit  is  due.  it  far  exceeded  the  expectations  of  the 
most  sanguine.  At  9  o'clock  Prof.  Douthwaite,  with  full  orchestra,  discoursed 
sweet  music  for  the  promenade  concert,  which  lasted  till  lU  o'llock,  alter  which 
the  grand  march  took  place,  lollowed  by  dancing,  which  was  continued  till  the 
small  hours  of  the  morning.  .  At  the  supper  table  iheer  alter  cheer  was  given 
for  the  5rm  of  Zimdars  &  Hunt,  the  firm  being  represented  by  Mr.  Hunt,  who 
was  also  accompanied  by  his  wife  and  family.  Afler  their  healths  were  pro. 
posed  quiet  would  not  prevail  till  Mr.  Hunt,  who  is  always  equal  lo  Ihe  occa- 
sion, addressed  the  assemblage,  and  in  a  short  speech  congratulated  the 
employes  and  gave  them  much  praise  for  achieving  such  success  in  their  first 
annual  ball,  stating  that  a  jollier  lot  of  strikers  he  had  never  met. 

(general  Hems. 


G.  Jaeger,  Norman    1).    Webster.  Brooklyn.    N.    Y.,  and   Louis  J.   Auerbacher, 
Newark,  N.  J.,  are  interested. 

THE  VIRGINIA  TELEi-HONE  COMPANY.  Norfolk,  Va..  has  been  incorpo- 
rated, with  D.  Lowenberg.  president;  R.  W.  Arnold,  vice-president,  and  Charles 
Pickett,  secretary  and  treasurer,  lo  operate  lines  in  Virginia.  The  capital  stock 
is  SS.tXW  with  the  privilege  of  increasing  il  to  $100,000. 

THE  COSMOPOLITAN  ELECTRIC  COMPANY.  Chicago.  Ill  .  capital  stock 
S2  COO.COO.  has  been  incorpoiated  lo  generate  and  supply  electricity  and  manu- 
facture and  sell  appliances  lor  light,  heat  and  powei ;  construct  plants,  etc. 
Albert  H.  Tynell,  Wm.   H.  Pope,  and  Walter  H.  Marble. 

THE  MANHATTAN  ELECTRIC  STORAGE  BATTERY  COMPANY,  New 
York  capital  stock  $600  000.  has  been  formed  to  manufacture  electric  storage 
batteries  and  any  apliances  connected  therewilh.  August  Belmont.  J.  H.  Hoff- 
mau.  Louis  Stern  and  Lewis  .Ma3-.  of  New  York,  aic  interested. 

THE  COMMERCIAL  HEAT  .\ND  POWER  COMPANY.  Chicago,  III.,  capital 
stock  $3,000,000.  has  heen  formed  to  construct,  maintain  and  operate  a  plant  for 
fulni^hing  heat  and  power,  lo  construct  and  maintain  pipes,  mains,  elc.  The 
promoters  are  Daniel  V.  Harkin.  Harry  C  ,Colson    and  M.  W.  Cagney. 

THE  FRANKLIN  ELECTRIC  ILLUMINATING  COMPANY,  Oyster  Bay.  N.Y  . 
capital  stock  $25,000.  has  been  formed  lo  generate  and  ui^e  electricity  lor  heat, 
light  and  power  in  Sea  Clifl.  Glen  Cove,  etc.,  L.  I  ,  NY.  The  promoters  are 
.Samuel  Stenson,  lohn  Graham,  and  W.  A.  Porter.  Sea  Cliff    L.  I.,  N.  Y. 

THE  FULLER  ELECTRIC  ENGINEERING  COMPANY.  East  St.  Louis.  111., 
capital  stock  $30,000.  has  been  formed  lo  manufacture  and  deal  in  electrical  ap- 
pliances of  all  kinds,  build  and  operate  electric  plants  and  carry  on  a  general 
electrical  business.  W.  A  Fuller.  Chas.  T.  Dana  and  C.  H.  Dudley  are  the 
interested  parties. 

THE  THIRD  STREET  &  SUBURBAN  RAILWAY  COMPANY,  Seattle. 
Wash.,  capital  stock  SIOO.OOO.  has  been  incjrporated  to  build,  own  and 
operate  a  street  railway,  electric  light  and  power  plant,  saw  mills,  etc.  Angus 
Mackintosh.  A.  B.  Brocker,  Fied.  Bauenian.  W.  C.  Crambs.  Thos.  Bo.vd,  David 
T.  Denny  and  Thos.  Denny  are  interested. 

THE  UNITED  STATES  &  H.-iYTI  C.4BLE  COMPANY.  New  York,  maximum 
capital  stock  SSOO.uOO,  has  been  formed  to  construct  and  maintain  a  line  of  elec- 
tric telegraphs,  cable  (submarine,  etc..)  between  the  United  States  and  the  West 
Indies,  etc.  John  W.  Mackay.  Virginia  City,  Nev. ;  George  C.  Ward,  Brooklyn, 
N.  Y.,  and  J.  W.  Mackay,  Jr..  New  York,  are  the  organizers. 

THE  NORTHWESTERN  TELEPHONE  AND  CONSTRUCTION  COMPANY. 
Osage.  Ia..  capital  slock  $£0  00l\  has  been  incorporated.  H.  J.  Fitzgerald  pres- 
ident; C.  H.  McNieder.  vice-president  and  H.  C  Baldwin,  treasurer.  This  com- 
pany proposes  to  construct  and  operate  telephone  systems  in  Osage,  Charles 
City,  Mason  City  and  New  Hampton  and  lo  connect  these  towns  by  their  lines. 
THE  GENERAL  ELECTRIC  RAILWAY  COMPANY,  Chicago,  111.,  capital 
stock  $5,000,000,  has  been  incorporated  to  manufacture,  acquire,  own  and  use 
and  sell,  etc.,  etc..  inventions,  improvements,  patents  ou  railway  appliances 
and  devices  and  model  patterns  and  samples  for  same,  and  to  acquire  and 
operate  street  railways.  Daniel  M.  Simmons,  Wm.  A.  Youmans  and  Geo. 
Pfleger  are  interested. 

Teleqrapm  and  Telephone. 


New  Incorporations. 


THE  MAGNOLIA  AVENUE  RAILWAY  CQMPANY,  Jefferson  Cily,  Mo.,  cap- 
ital slock  550.000.  has  teen  incorporated  by  Thos.  J.  Prosser,  W.  W  Penny  and 
others. 

THE  FREEPORT  ELECTRIC  LIGHT  &  FUEL  COMPANY,  Freeporl.  111. 
has  been  incorporated  by  Chas.  D.  Knowlton.  Louis  Stoskopf  and  others-  The 
capital  stock  is  $100,000. 

THE  SOUTHWESTERN  ILLINOIS  TELEPHONE  COMPANY,  East  St  Louis, 
111.,  capital  stock  $100,000.  has  been  incorporated  by  Anthony  Isch,  Daniel 
Sullivan  and  A.  Rodenburg. 

THE  CAMBRIDGE  CITY  ELECTRIC  LIGHT  COMPANY.  Cambridge,  Ind.. 
capital  stock  $20,000.  has  been  incorporated  by  Edward  W.  Boden,  Chas.  H. 
Kerlin.  and  Thos.  B.  Stephens. 

THE  NANTASKET  ELECTRIC  STREET  RAILWAY  COMPANY,  Hull, 
Mass  ,  capital  stock  $12,500.  has  been  incorporated.  The  parties  interested  are 
B.  T.  Harrington,  G.  F-  McKay  and  J    L.  Mitchell. 

THE  TROY  TELEPHONE  COMPANY.  Troy.  O..  capital  stock  $10,000.  has 
been  incorporated  by  J.  .M.Cairpbell.  J.  O.  Dabis,  K.  Harter  and  others  for  Ihe 
purpose  of  operating  a  telephone  exchange  in  Troy. 

THE  MONTGOMERY  ELECTRIC  COMPANY,  Arohlfr,  Pa.,  capital  stock 
$1,000  has  been  incorporated  to  supply  light,  heat  and  power.  Henry  Parker, 
E.  A.  Murphy  and  R.  L    Parkinson    Philadelphia,  Pa.,  are  interested. 

THE  ST.  LOUIS  BELT  RAILWAY  COMPANY,  St.  Louis.  Mo.,  capital  slock 
$2,000,000.  has  been  incorporated  to  construct  a  bell  line  in  thai  city  to  tap  all 
the  street  railways  and  giving  every    line  and  system  connection  with  others. 

THE  VERMILLION  WATER.  LIGHT  AND  POWER  COMPANY,  Vermi'.lion. 
So.  Dak.,  capital  sleek  $25  COO.  has  been  formed  lo  furnish  water  and  light  to 
that  cily.  G.  T.  Salmer.  S.  E.  Brookmau  and  E  Brco'tman.  all  of  Vermillion, 
are  interested. 

THE  HARRISON  ELECTRIC  COMPANY.  Chicago.lll.,  capital  stock  $500,000. 
has  been  formed  to  manufacture  all  kinds  of  electrical  machinery,  appliances 
and  devices.  The  promoters  are  Edward  M.  Harrison.  Lewis  H.  Painter  and 
Lewis  Rinaker. 

,.THE  MURPHYSBORO  G.\S  LIGHT  COMPANY.  Murphysboro.  Ills.,  capital 
stock  $30  0*0,  ha=  been  formed  to  manufacture  gas  and  lo  maintain  and  operate 
water  works  ano  electric  light  plants.  J  D.  Peters.  P  M.  Post,  W.C.  Norman  and 
E.  Kirchner  are  interested. 

THE  JAEGER  ELECTRIC  LAMP  COMPANY,  Newark.  N.  J.,  capital  stock 
$10,000,  has  been  formed  to  manufacture  and  sell  electric  lamps,  elc.    Herman 


LEBANON.  KY.— A  new  telephone  exchange  is  to  be  established. 
AUGUSTA,  GA.— Hardy  Jackson  is  forming  a  telephone  company. 
TROY.  ALA.— A.  J.  Robinson  will  establish  a  telephone  exchange. 
BRISTOL,  TENN.— A.  D.  Reynolds  and  olhersare  organizing  a  telephone  com- 
pany. 

SPABTANSBUBG.  S.  C— A  company  is  being  formed  to  establish  a  telephone 
system. 

PENSACOL.\,  FLA.— A  meeting  has  been    held  to  organize   a    new  telephone 
company. 

SPRINGFIELD.  O  — Talbolt  &  Van  Horn  have  been  granted  a  franchise  for  a 
new  telephone  system. 

CARTERSVILLE.  GA  — J  W  Doddsand  G.  G.  Le^ike.  of  Cedartown.  areorgan- 
izing  a  new  telephone  company. 

BIRMINGHAM.  ALA —E.  B.  Bowles  and  olheis  have  petitioned  the  City 
Council  for  a  telephone  franchise. 

OCONTO,  WIS.— W.  L.  Porter,  of  Ontonagon,  has  asked  for  a  francise  for  10 
years  to  operate  a  telephone  system. 

BOGUE  CHITTO,  MISS.— C.  H.  Trotter  will  construct  telephone  lines,  and 
wishes  prices  on  telephone  equipment. 

PRINCETON.  ILL —A  telephone  company  with  100  members  has  been  organ 
ized  and  an  independent  ^yslem  wil  he  put  in  at  once. 

NEW  ORLEANS.  LA  — S.  P  Walmsley.  Chas  H.  Schenck  and  others  have 
applied  for  a  franchise  to  construct  a  telephone  system. 

WEBSTER,  N  C  — Jos.  J  Hooker  will  establish  a  private  telephone  line.  He 
desires  prices  of  telephone  equipments,  including  wire. 

ELMIRA.  N.  v.— The  Northern  Allegheny  Telephone  Company  is  preparing 
to  extend  its  line.     Long  distance  telephones  are  scan  to  be  attached. 

WESTMINSTER.  MD.—R.    B.    Hazlett  and    ethers  are  forming  a  company  to 
establish  a  telephone  system  lo  connect  with  a  number  of   surrounding    towns. 
OSHKOSH,  WIS.— Oshkosh  City  Council  has   granted  Mr.  Humes  a  telephone 
franchise.     He  will  expend  $30,000  on  the  plant  and  begin  the  work  of  construc- 
tion at  once. 

PETERSBURG,  VA.— The  Petersburg  Telephone  Company,  recently  incorpor- 
ated, is  in  Ihe  market  for  telephone  poles,  lines,  insulators,  pins,  brackets,  cross 
arms,  switchboards,  etc  ,  e(c. 

NASHVILLE.  TENN.— The    Cumberland  Telephone  and  Telegraph  Company 
has  perfected  arrangements  by  which  Nashville  will  have  telephone  connection 
with  Chicago,  and  also  with  Eastern  cities. 
DENVER,  COL.— The  Rocky   Mountain   &    Coloiado   Telephone    companies 
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will  establish  a  telephone  line  between  Cheyenne  and  Denver.  Construction 
work  will  couiineuce  as  soon  as  the  weather  permits. 

FARGO,  N.  D.— Hillsboro,  Gniuil  Forks  and  Fargo  art-  to  be  connected  by 
telephone.  Supl.  Wiiiuiuou.  of  the  Norlhwcslern  Telephone  Exchange,  has 
announced  the  intention  of  that  company  to  build  such  a  line  in  the  spring. 

ALTON.  ILL  —The  Alton  Telephone  Company  has  presented  an  ordinance  to 
the  City  Council,  as-king  for  e  franchisie  to  do  business  in  this  city.  This  is  an 
inauguration  of  a  fight  against  the  Bell  Telephone  people  to  biing  about  a  re- 
duced rate  of  rentals. 

Electric  Light  and  Power. 

PKNN  VAN,  N.  Y.— A  municipal  plant  is  being  discussed. 
SABINA,  C— Steps  aie  being  taken  to  e.stablish  electric  light  plant. 
,     WONEWOC,  WIS.— Wonewoc  is  agitating  the  question  of  electric  lights. 

RANDOLPH.  WIS— There  is  talk  of  supplying  Randolph  with  electric  lights 
TORONTO,  CAN.— Municipal  lighting   is  assuming  something  of  a   tangible 
shape. 

CHICAGO,  ILL.— A  dynamo  will  be  put  in  the  new  jail  to  be  erected  by  the 
city  of  Chicago. 

WINCHHSTER.  IND. -Fire  destroyed  the  electric  light  plant.  Loss  JIO.OOO; 
insurance  $3,.=;00. 

MAtlSTON.  WIS.— Plans  and  specifications  aie  being  perfected  for  an  electric 
light  plant  at  Mauston. 

SISTERSVILLE,  W.  VA.— W.  C.  Titus,  of  Ovid,  Mich  ,  is  contfmplating  the 
establishment  ol  pn  electric  light  plant. 

CLEVELAND  TENN.— E.  T.  Ball  will  give  infoimation  concerning  the 
^tablishroent  of  an  electric  light  plant. 

POPLAR  BLUFFS.  Mo —The  Fort  Wayne  Electric  Light  Company  has  been 
awarded  the  contract  for  lighting  the  city. 

ALBANY.  N.  Y.— The  Senate  has  appropriated  116  000  for  electiic  lighting  and 
other  improvements  in  the  Albany  armory. 

WARRENSBURGH,  N.  Y.— The  Warrensburgh  electric  light  works  will  extend 
its  lines  to  Lake  George  in  the  early  spring. 

CHICAGO.  ILL.— A  dynamo  will  be  put  in  to  light  the  new  factory  of  the  Chi- 
cago Sash,  Door  and  Blind  Manufacturing  Co. 

REDCLIFF,  COL.— The  electric  motor  and  machinery  at  the  Tip  Top  mine  in 
Eagle  River  canyon  was  badly  wrecked  recently. 

PALMYRA.  NY  — H.  M  Howard  has  secured  a  franchise  for  electric  lighting 
and  will  organize  a  stock  company  to  eiect  the  plant. 

AITKIN.  MINN. —At  the  March  election  a  proposition  to  issueflO.OOO  woitb  of 
bonds  for  an  electric  light  plant  will  be  laid  before  the  voters. 

ALTOONA.  P.4.— The  question  of  making  a  loan  of  S7O,O0Q  for  an  electric 
light  plant  will  be  submitted  to  a  vote  of  the  people  of  Altoona. 

GRAND  RAPIDS.  MICH.— The  mayor  has  vetoed  the  action  of  the  council 
authorizing  a  bond  issue  to  build  a  municipal  electric  light  plant. 

PASADENA,  CVL.— President  J.  S.  Torrence,  of  the  Pa.sadena  Electric  Light 
Company,  says  his  company  will  make  a  large  addition  to  the  plant. 

PATERSON,  N.  J.— The  new  Boston  store  of  the  Meyer  Brothers  will  he 
equipped  with  all  modern  improvements,  including  electric  elevators, 

FLORENCE,  S.  C  — The  Florence  Improvement  and  Manufacturing  Company 
is  in  the  market  for  an  arc  dynamo  ot  30  to  50  lights  capacity,  and  a  1.000  or  1,500 
light  alternator,  new  or  second  band. 

SALAMANCA.  N.  Y.— It  is  reported  that  the  local  electric  light  plant  has  been 
confiscated  by  the  Western  Electric  Company  as  a  result  of  some  difficulties 
beween  that  company  and  the  former  owner. 

WILLETS  POINT,  L.  I.,  N.  Y.— Col.  W.  R.  King,  commandant  cf  the  United 
States  Engineers  Corps,  contemplates  the  construction  of  an  electrict  light  sys- 
tem at  Willets  Point,  to  cost  about  $300  or  S400. 

EAST  ORANGE,  N.  J— .4  committee  composed  of  Dr.  Waite  and  Israel  L. 
Dodd  and  Wm.  Caldwell  has  been  appointed  by  the  First  Ward  Republican 
Club.  East  Orange,  for  the  converting  of  the  old  disposal  works  in  East  Orange 
into  an  electric  light  plant  as  soon  as  the  outlet  sewer  is  finished. 

CUTHBERT,  GA.— The  city  has  decided  to  defer  putting  in  an  electric 
plant  pending  a  showing  from  some  electric  light  companies,  who  desire  to  put 
in  a  plant  on  the  fianchi>e  plan.  If  the  city  can  make  it  to  its  advantage  to  do 
this,  it  will  adopt  this  plan,  otherwise,  later  on,  it  will  put  in  its  own  plant  and 
operate  and  control  it. 


The  Electric  Railway. 


SANDY  SPRING,  MD.,  is  to  have  an  electric  railway. 

FAIRVIEW,  MASS.— An  electric  railway  will  probably  be  established. 

CARTHAGE,  MO.— The  Jasper  County  Electric  Railway  Company  is  to  build 
a  power  house. 

UTICA,  N.  Y  -Beckwith  &  Quackenbusb  are  now  in  pofsession  of  thepiank- 
fort  and  Herkimer  electric  road. 

CHICAGO.  ILL —The  South  Chicago  City  Railway  Company  has  been  author- 
ized to  construct  an  electric  railway. 

NORTH  TONAWANDA.  N.  Y.— An  electric  street  railway  is  to  be  constructed 
and  an  application  for  a  franchise  is  pending. 

SKOWHEGAN.  .M  E. —Business  men  of  Skowhegan  are  subscribing  liberally 
for  stock  in  the  proposed  Madison  &  Athens  electric  railroad. 

SHEBOYGAN,  WIS.— The  Sheboygan  City  Railway  Company  has  asked  for  a 
peimit  to  put  in  a  trolley  system.     John  M.  Seaman  is  president. 

WEST  SPRINGFIELD,  M.\SS.— The  Street  Railway  Company  has  asked  per- 
mission of  the  Selectmen  to  extend  its  tracks  to  the  Holyoke  line. 


HORNBLLSVILLK,  N.  Y.  — A  project  Is  on  foot  to  build  another  electric  rail- 
way from  Iloriiellsville  to  Cniiisteo  and  other  towns  early  in  the  spiiug. 

PITTSBURGH.  PA  —John  U.  Kichler  and  othem  are  couleinplaling  the  con- 
struction ol  an  eleciiic  siieel  railway  to  run  from  Troy  Hill  to  Reserve  town- 
ship. 

LONG  ISLAND  CITY.  N.  Y.-The  Long  Island  City  &  Newtown  Railway 
Company  and  the  Steinway  Railway  Company  are  desirous  of  extending  their 
lines. 

HAMBURG,  N.Y  —A  trolley  line  to  connect  Hamburg  with  Buffalo  ia  expected 
shortly.  Hon.  Thos.  L.  Bunliue.  J.  Petfcr,  Geo.  M.  Pierce  and  H  S.  Spencer  are 
interested. 

LOWELL,  MASS. -It  is  stated  that  work  on  a  power  bouse  in  this  city,  to 
supply  the  Lowell,  Lawience   and    Haveihill  road,  will   be   commenced  In  the 

ORLANDO,  FLA.— An  ordinance  is  now  before  the  City  Council  to  be  reported 
upon  at  the  next  meeting  asking  for  a  fianchise  to  operate  a  street   railway  and 

electric  light  plant. 

SYRACUSE,  N.  Y.— Both  the  Syracuse  Street  Railway  Company  and  the  Hast 
Side  Railway  Company  have  petitioned  the  Common  Council  for  franchises  for 
extension  of  their  lines. 

NEW  BRITAIN,  CONN,— The  Central  Railway  &  Electric  Company  of  New 
Britain  has  asked  permission  to  extend  its  lines  from  New  Britain  thi  ouch  New- 
ington  to  the  city  of  Hartford. 

SALAMANCA,  N.  Y.— A  company  has  been  formed  and  a  charter  obtained  for 
the  purpose  of  constructing  an  electric  road  between  Little  Galley  and  tbia 
place  and  extending  on  to  Great  Valley. 

OCEAN  CITY.  MD.— The  Sinepuxent  Beach  Company  is  consideiing  the 
scheme  of  building  an  electric  line  along  the  beach,  about  six  miles  long.  Chas, 
Goldsborough,  of  Baltimore,  is  president 

AUGUSTA.  ME.— Petition  has  been  made  by  V.  R.  Tultle  and  62  others  fo' 
an  act  to  authorize  the  Waldo  and  Somerset  Railway  Company  to  extend  and 
build  theii  road  from  Buinham  to  Sandy  Bay. 

FALL  RIVER.  MASS.— At  a  regular  meeting  of  Board  of  Aldermen,  the  peti- 
tion of  the  Fall  River  Railway  Company  asking  for  rights  on  certain  streets  of 
the  city  for  the  operation  of  their  line  was  granted. 

MERIDIAN.  MISS. -J.  T.  Donovan  P.  A.  Bradley  and  others  have  been 
granted  a  franchise  by  the  cit>  council  to  construct  an  electric  railway,  and  a 
new  company  has  been  formed  with  a  capital  stock  of  $250,000. 

NEW  YORK.  N.  V.— The  People's  Traction  Company,  recently  incorporated. 
will  apply  for  a  franchise  in  Westchester  county  to  operate  a  trolley  road 
through  the  Hudson  River  towns  from  New  York  to  Peekskill. 

OCALA,  FLA,— Woik  is  to  begin  at  once  on  the  Ocala  &  Silver  Springs  Rail- 
way, according  to  the  statement  of  Secretary  Anderson  of  the  company.  It  will 
be  operated  fiist  with  steam  dummies  and  later  with  electric  motors. 

ATLANTA.  GA. -The  Atlanta  Electric  Railway  Company,  which  was  incoi- 
poratedto  build  a  line  in  the  suburbs  of  the  city,  has  elected  Dayton  Hale,  presi- 
dent, and  D.  H.  Liverraore.  secretary.     Surveys  are  now  being  made. 

QUEBEC.  CAN.— Mr.  Beemer  will  begin  the  construction  as  soon  as  the 
weather  will  permit,  of  an  electric  railway  in  and  aronnd  the  city  of  Quebec. 
He  will  aUo  const'uct  a  line  to  the  famous  line  of  La  Bonne  Ste.  Anne. 

HANOVER.  MASS  —Franchises  have  been  granted  to  the  Hanover  Stteet  Rail- 
way Company  to  extend  its  lines  from  the  corner  of  Webster  street  to  Norwell. 
and  through  High  and  Washington  streets  in  Norwell  to  the  Higham  line. 

SYRACUSE,  N  Y.-The  Business  Men's  Association  committee,  which  has  the 
proposed  extension  of  the  electric  railway  in  chaige,  reports  that  the  prospects 
fot  the  speedy  extension  of  the  road  through  West  Genesee  street  are  good, 

SAN  FRANCISCO,  CAL.— M.  J.  Shiels  has  applied  for  a  franchise  to  build  a 
double  track  railway  on  certain  streets  terminating  near  the  proposed  Union 
depot,  the  line  to  be  operated  by  cable,  storage  batteries,  or  smokeless  petroleum 
engines. 

NANTICOKE,  PA.— The  People's  Railway  Company,  of  Nanticoke,  Is  perfect- 
ing arrangements  to  begin  the  construction  of  a  road  to  pass  through  Alden, 
Wanaraie.  etc.  Work  to  commence  as  soon  as  possible.  The  main  power  plant 
will  be  located  near  Alden. 

HULL.  ONT,— Peter  Ryan,  of  Toronto,  states  he  has  secured  from  Mr.  Viau, 
of  Hull,  the  franchises  for  the  proposed  electric  railway  from  Hull  to  Aylmer, 
and  for  the  electric  lighting  of  the  city  of  Hull.  Work  on  the  electric  road  to 
commence  early  next  summer. 

DETROIT,  MICH.— Right  of  way  has  been  secured  for  an  electric  railway 
from  Detroit  to  Mt.  Clemens,  Mich.,  a  distance  of  20  miles,  and  work  will  be 
commenced  in  the  spring.  Chas.  J.  Reilly,  19  Buhl  Block,  and  C,  M.  Swift.  3 
Bank  Chambers,  may  be  addressed  for  information. 

MADISOr,  ME,  — At  a  recent  meeting  held  at  said  place  a  unanimous  vote 
was  given  to  grant  the  right  of  way  to  the  Electric  Railway  Company  running 
from  Skowhegan  to  Madison  passing  through  the  centre  of  town.  Work  will 
be  commenced  in  the    spring  and  completed  in  the  fall. 

BUFFALO.  N,  Y.  — If  a  satisfactory  arrangement  can  be  concluded  between 
the  directors  of  the  Buffalo  &  williamsville  electric  road  and  the  property 
owners  between  that  suburb  and  Clarence,  the  latter  place  will  shortly  have 
a  direct  trolley  connection  with  this  city  by  an  extension  of  the  Williamsville 
line.  It  is  to  cost  about  S7S.000. 

M.ARINETTE,  >FIS  —It  is  probable  that  two  additional  milesof  street  railway 
will  be  constructed  in  this  city  in  a  short  time.  The  capiial  stock  of  the  gas, 
electric  light  and  railway  company  is  $100,000.  which  may  be  raised  to  $200,000, 
which  figure  is  said  to  repeseut  the  actual  investments  of  the  company.  The 
new  line  will  run  along  the  bay  shore. 

GREEN  BAY.  WIS.— The  Green  Bay  Electric  Street  Railway  Company  is  can- 
vassing foi  electric  light  subscribers  with  a  view  to  putting  in  a  plant.  This 
has  aroused  the  Green  Bay  &  Fort  Howard  Electric  Light  &  Gas  Company, 
wbicb  is  already  in  the  field,  and  there  is  promise  of  a  rate  war  which  will 
make  gaa  and  electric  lighting  mucb  cbeaper  then  at  present. 
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HAST  STROUDSBURG.  PA.— U  ia  said  a  charier  will  be  npplieil  for  for  n 
roail  to  coiiiiecl  al  Stroiidsburjt  with  llie  Boilgoi.  Pen  Ai(tyl&  Wind  Gap  Elec- 
tric Railway  Coiupniiys  line  and  mil  over  to  I.okc  Popoiioniing.  Henry  Fuliue. 
of  Elision,  is  one  c(  the  principal  projeclor.«  and  says  that  the  road  will  he  in 
running  order  by  the  lime  the  summer  tourists  begin  to  move  toward  the  moun- 

HATAVI.\,  N.  Y.— Bu.siness  men  ol  this  place  are  considering  the  m.itter  of 
liiking  stock  in  the  proposed  railway  fioni  Batnvia  to  Oak  Orchard. by  way  nf 
Albion.  Cen.  Aveiy  of  New  York  is  president  of  the  new  company.  Mr.  Birck- 
with,  of  (Vlbion.  says  that  Albion  people  aie  very  much  interested  in  the  pro- 
ject, havhiR  subsciibed  nearly  f.\).(100  worth  of  stock.  The  company  asks  thai 
the  people  west  of  Albion  subscribe  i-'O  tXKI 

BOSTON.  MASS.— The  Western  New  Hampshire  Street  Railway  Company  has 
applied  for  incorporation  to  build  an  ele^  trie  railway  from  Williamsburp:  to 
r.oshen.  five  miles:  to  Cnniininglon.  .seven  miles  further,  and  to  Worlhington. 
eiRhl  miles  more.  The  capital  stock  is  to  be  iaXI.COO.  and  Lyman  11.  Janus. 
Williamsburg:  Alvah  Barrus.  Goshen :  J.  C.  Hammond.  Northampton;  John 
I  ilmslead.  of  Springfield.  Mass..  and  others  are  interested. 

lOI.IET.  II,L.— The  Joliel  Street  Railw.iy  Company  is  petitioning  the  Council 
■  ir  perjiission  to  extend  ils  street  car  lines.  J.  A.  Heniy,  president,  stales 
■!i;it  considerable  improvements,  repa.rs  and  alterations  should  be  made  at 
nee  both  in  the  plant,  the  track  and  the  rolling  stock  of  its  railway:  that  such 
iinproveiuents.  etc..  will  require  the  expeudiluie  of  a  large  sum  of  money, 
which  can  only  be  raised  by  the  sale  of  bonds  of  said  load, 

PLUSHlNa.  L  I..  N  V  —The  plant  of  the  Flushing  &  College  Point  Elec- 
tric Railw.iy  will  be  sold.  A  new  company  has  been  formed  consisting  of 
Daniel  Odell,  E.  Bavaid  Halslead.  Paul  D.  Cravath.  S.  Kellogg  and  others  if 
New  York.  The  capital  stock  of  the  new  organization  is  fl25,00O.  It  is  inlerrcd 
that  the  new  company  will  purchase  the  plant.  The  new  company  expects  to 
spend  at  least  $25,000  in  enlarging  and  improving  the  plant. 

GOSHEN,  M.4SS.— Promoters  of  the  reorganized  Norlhampljn  Street  Railway 
have  asked  the  Legislature  for  a  charter  to  build  a  line  through  Williairsburg. 
Goshen,  Chcsteifield,  Worthington  and  Ciimmioglon,  The  name  will  be  the 
Western  Hampshire  Street  Railway  Company,  and  permission  is  asked  to  issue 
flSO.OOO  in  stock  and  SSO.OOO  in  bonds.  The  incorporators  named  are:  Lyman  D. 
James,of  Williamsburg  :  Alvau  Barrus,  of  Goshen,  and  J.  C.  Hammond,  of  North- 
a  in  pton.  

Miscellaneous  Notes. 


MUNICIPAL  LIGHTING  IN  DECATUR.  ILL.,  is  claimed  bv  the  Va,/y 
AVfi>.r  of  that  ciiy  to  be  a  snare  and  delusion.  The  paper  slates  I  hat  while  the 
svsiera  cf  bookkeeping  in  the  clerk's  office  shows  an  annual  expense  account  of 
*S,4£S  lor  1C3  lighi.s.  the  actual  cost  of  I  he.'e  lights  is  ahout  J12.4S8.  The  discrep- 
ancy is  explained  by  the  fact  th.Tt  nothing  is  charged  lo  interest  and  deprecia- 
tion accounts,  and  all  the  money  paid  allendanlf  is  chaiged  up  to  the  water 
works,  which  is  operated  in  connection  with  the  light  plant,  notwithstanding 
seveial  of  these  attendants  would  not  bt  required  but  for  the  electric  light  plant. 
The  lights  in  Decatur  are  run  on  the  moonlight  schedule, 

ROYAL  E.  HOUSE,  the  inventor  of  ihe  House  ptinling  telegraph  sysleni  and 
many  other  meritorious  devices,  died  at  Biidgeport.  Conn.,  on  Feb.  25.  aged  St 
years.  Mr  House  constructed  in  18-10  a  waterwheel  embodying  all  the  salient 
principles  of  the  modern  turbine,  and  in  1844,  prior  to  the  construction  of  Ilie 
fir.st  telegiapb  line  of  Prof.  Morse  (but  subsequent  lo  the  issue  of  the  earliei 
Morse  patents)  a  House  printing  telegrapli  machine  was  exhibited  in  New  York. 
This  machine  printed  the  messages  in  Roman  characters  al  the  rale  of  about 
40  to  50  words  a  minute.  The  great  expense  of  installing  and  maintaining 
the  instruments,  however,  was  prohibitive. 


^Yobe  anb  3nbustrtal  Hotes. 

THE  CLEVELAND  ,MACH1NE  SCREW  COMPANY,  Cleveland.  Ohio,  is  .send- 
ing out  a  very  handsome  calendar. 

THE  MANHATTAN  GENERAL  CONSTRUCTION  COMPANY,  50  Broadway, 
New  York  has  issued  a  very  tasteful  illustrated  pamphlet,  describing  the  Man- 
hattan arc  lamp. 

THE  F.  E.  BELDEN  MICA  MINING  COMPANY,  of  Boston,  has  established 
a  branch  house  at  182  Franklin  street.  New  York,  in  charge  of  Mr.  Union 
Adams,  Jr.,  where  all    of  its  widely  known  products  may  be  obtained, 

THE  ELECTRICAL  ENGINEERING  COMPANY,  of  Minneapolis,  Minn.,  has 
published  its  third  catalogue  of  electrical  supplies  and  apparatus.  The  new 
catalogue  is  exceedingly  comprehensive  and  well  arranged  as  to  conienls. 

THE  CUTLER- HAM.MEK  MANUFACTURl»iG  COMPANY  were  burned  out 
at  8  o'clock  on  the  morning  of  Pebruaiy  27  and  before  night  of  the  same  day 
they  weie  leady  for  business  at  16  .«outh  Canal  street.  This  is  lively  moving 
aiound. 

THE  METROPOLITAN  ELECTRIC  COMPANY,  of  Chicago,  is  introducing 
lo  the  trade  a  new  carbon  battery  of  high  efficiency  test  for  open  circuit  work. 
The  battery  is  guaranteed  and  offered  lo  Ihe  trade  seeking  a  high-class  article 
of  this  description. 

THE  ELSON  &  BREWSTER  ENGINEERING  COMPANY.  New  York, 
reports  business  as  being  very  good.  Orders  have  recently  been  received  for  elec- 
trical moulding  lor  the  Stokes  building  on  Pine  street  and  the  Wards  Island 
insane  asylum,  and  other  orders  are  flowing  in  continuously.  Brisk  sales  on 
woven-wire  brushes  are  reported. 

THE  CHICAGO  CROSS  ARM  COMPANY  is  now  in  its  new  and  more  spacious 
office  at  1440-1441  Monadnock  Block,  Chicago,  where  it  reports  a  very  brisk 
and  promising  business.  Having  several  large  orders  for  future  delivery,  it  was 
necessary  also  to  increase  the  company's  mill  capacity  to  meet  the  increasing 
demand  for  its  well-known  Yellow  Pine  Cross  Arms. 


THE  STROWGER  AUTOMATIC  TELEPHONE  SYSTEM  is  reported  as  being 
in  successful  operation  in  La  Poile,  Ind.  :  La  Grange,  111.  ;  Ypsilanti.  Mich.: 
Perry,  N.  Y.;  Albert  Lea.  Minn.,  and  Chariton,  la  Applications  have  been 
made  and  franchises  granted  lor  the  automatic  .'ysleni  in  Philadelphia,  Pa.  ; 
Brooklyn,  N.  Y. ;  Bloomington.  111.:  Rockford.  Ill,;  Michigan  City,Ind.:  Frank - 
fori,  Iiirt,,  Canton,  O.  ;  Akron.  O. :  Tacoma,  Wash,;  Bakersfield.  Cal,:  Sterling, 
111   ;  Hannibal,  Mo.,  and  other  places, 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  have  purchased  of  H. 
P.  Lucas,  receiver,  the  catalogue,  good  will  and  a  large  part  of  the  stock  of  the 
Knapp  Electrical  Works  (insolvent)  and  is  consequently  Jjrcpared  to  fill  all  or. 
dcrs  for  "Knapp"  specialties  promptly  from  Chicago  slock.  The  Knapp  cata- 
logue is  one  of  Ihe  largest,  most  cora'plete  and  expensive  electrical  supply  cata- 
logues ever  published.  The  Electric  Appliance  Company  is  making  some  re- 
visions and  additions  lo  Ihe  oiiginal  volume. making  it  even  more  complete  and 
desirable  than  befoie. 

•IHE  MATHER  ELECTRIC  COMPANY,  ol  Manchester,  Conn.,  reports  a  con- 
tinualion  of  the  unprecedented  amount  of  new  business  secured.  The  follow 
ing  sales  have  recently  been  made  through  its  isolated  lighting  depaitment: 
The  Beilili  Iron  Bridge  Company.  East  Berlin.  Conn.,  second  order.  250-ligfit 
ring  type  dynamo;  Perkins  Electric  Switch  Mfg  Company,  Hartford  Conn.. 
3b0-light  ring  type  dynamo:  Haverhill  Papei  Company.  Bradford.  Mass..  150- 
light  ring  type  dynamo:  Inter-Mountaiu  Electric  Company.  Pocatello.  Idaho.  450- 
Iight  ring  type  dynamo;  Hub  Gore  Makers.  Brockton,  Mass..  450-lighl  ring  type 
dynamo;  Coffee  Exchange.  New  York  City.  600-Hght  ring  type  dynamo:  Iroquois 
Furnace  Company.  150-Iight  ring  type  dynamo;  Cranston  Worsted  Mills,  Bristol, 
R.  I  .  250-light  ring  type  dynamo;  New  Opera  House.  Holyoke,  Mass..  250-lighl 
ring  type  dynamo;  Hub  Gore  Makers.  Camden.  N.  J.,  150-light  ring  type  dyna- 
mo; Wavfrly  Woolen  Company.  Pittsfield.  Maine,  3S0-light  ring  type  dynamo, 
second  order  ;  Thatcher  Bros..  New  Bedford.  Mai^s..  100-light  ring  type  dynamo; 
James  F.  Grant.  Youngstown.  Ohio.  450-Iight  ring  type  dynamo:  Rockwell  MIg. 
Company.  Milwaukee,  Wis,,  lOO-light  ring  type  dynamo,  second  older:  Burtis 
Howard,  Minneapolis,  Minn..  lOO-light  ring  type  dynamo,  third  order;  S  N. 
Blake.  Elmira.  N.  Y..  Iwo  2S0-light  ring  type  dynamos:  B.  Lowcnslein  & 
Bros..  Memphis.  Tenn..  100-light  ring  type  dynamo;  Straight  Line  Engine 
Company.  Straight  Line.  New  York.  20-kw  Manchester  type  generator;  Cook 
Locomotive  Works.  Paterson,  N.  J..  45-kw.  220-volt.  multipolar  generator:  J. 
Holt  Gates,  Chicago,  III.,  two  6C-kw  SCO  volt,  multipolar  generators ;  Denison 
(Tex.)  Light  and  Power  Company.  45-kw  multipolar  generator,  220  volts. 

THE  ELECTRICAL  MAINTENANCE  COMPANY,  50  Broadway,  New  York.  9 
corporation  backed  by  some  of  New  York's  best  financial  and  business  men, 
reports  that  its  start  in  the  electric  field  has  been  most  encouraging.  The  objects 
of  this  company  are  to  inspect  and  maintain  electric  plants  at  a  fixed  rate  per 
annum.  Tne  question  of  guaranteeing  an  installation  by  manufacturers,  which 
is  invariably  asked  for.  has  been  a  most  objectionable  feature  in  Ihe  selling  of 
electrical  plants,  owing  to  the  fact  that  while  a  plant  may  have  been  installed 
perfectly,  some  mistake  by  incompetent  pejple  handling  the  plant  often 
develops  very  unpleasant  questions  of  responsibility  which  the  manufacturer 
refuses  to  meet.  This  undesirable  feature  is  disposed  of  by  this  company's  con- 
tract, which  may  be  figured  with  an  installation,  in  which  case  it  assumes  all 
responsibility  for  the  period  covered.  The  company's  examiners  visit  plants  under 
its  care  at  regular  intervals,  and  thereby  not  only  acquaint  themselves  with  all 
details,  and  educate  the  persons  in  charge,  but  are  liable  under  the  contract  for 
anv  and  all  damage  resulting  from  any  instruction  given.  The  company  also 
claims  that  its  facilities  are  such  that  in  the  ^vetit  of  a  plant  needing  repairs 
they  can  be  accomplished  in  the  least  possible  time,  and  it  is  obvious  that  its 
own  interests  demand  extraordinary  exertions  under  such  conditions.  .Another 
important  advantage  this  company  claims  for  its  cus'omers  is  that  in  the  event 
of  sjdden  absence,  by  reason  of  sickuess  or  from  other  causes,  of  an  engineer, 
one  of  the  examiners,  who  would  be  thoroughly  acquairted  in  detail  with  any  and 
all  plants  under  their  charge,  could  be  obtained  in  an  hour  or  so.  thus  exempting 
the  plant  from  damage  due  to  the  natural  errors  of  a  man  unacquainled  there- 
with. The  company  is  becoming  well  established  in  New  York,  Brooklyn  and 
vicinity,  and  is  preparing  to  establish  branches  in  all  of  the  largest  cities  in 
this  country.  The  officers  and  board  of  direc.ors  are:  J.  J.  McKenna.  general 
manager:  R.  L.  Johnson,  secretary;  Geo.  H.  Cook.  Henry  M.  Denton,  Edward 
R.  Jones.  James  S.  Kendall.  Freeman  D.  Bewley,  William  Duryea  and  C  E 
Travis,  directors, 

THE  WALKER  MANUFACTURING  COMPANY,  of  Cleveland,  O..  repoll.= 
among  some  of  the  larger  orders  taken  already  this  year  the  follow- 
ing: The  Complete  Electric  Construction  Companv.  New  York  city,  two  SO  kw 
helled  lighting  generators;  The  Rahwav  Electric  Railway  Company.  Rahway. 
N  )  .  one  lOO-kw  belled  generator  and  double  car  equipments.  2S-hp  steel 
motors;  the  Schujlkill  Electric  Railway  Company.  Pcttsville.  Pa.,  three  400-kw 
belted  generators  with  switchboard  apparatus  and  two  dquble  car  equipments, 
25-hp  steel  motors;  Saginaw  Consolidated  Street  Railway  Company.  Saginaw. 
.Mich  .  one  200-kw  belled  generator  and  six  complete  car  equipments.  25-hp 
steel  motors:  Hartford  &  West  Hartford  Street  Railway  Company.  Hartford. 
Conn.,  two  double  car  equipments.  50-hp  steel  motors,  and  Iwo  double  car 
equipments.  25-hp  steel  motors;  Waukesha  Street  Railway  Company, Waukesha. 
Wis..  onelSO-kw  belted  generator,  and  three  do"ble  car  equipments.  50-hp  steel 
motors:  the  Detroit  Railway.  Delioit.  Mich.,  two  4nc-kw  Jirect  coupled  genera- 
tors, and  one  T50-kw  direct  coupkd  generator;  Gloucester.  Essex  &  Beverly 
Street  Railway  Company,  Gloucester,  Mass..  two  225-kw  direct  coupled  genera- 
tois  ana  16  double  car  equipments.  25-bp  steel  motois;  The  Jasper  Countv 
Electiic  Railway  Company.  Carthage.  Mo.,  two  200  kw  belted  generalors  and 
five  double  car  equipments,  30.hp  steel  motors.  Besides  the  loiegoing  Ihe  com- 
pany has  taken  orders  for  it's  spring-mounted  steel  motors  for  Ihe  Louisville 
Railway  Company,  Louisville;  Atlantic  .4venue  Railway  Company.  Brroklyn  ; 
Sleinway  Railway  Company,  Brooklyn ;  Otlumwa  Electric  Railwav  Company. 
Otiumva.  Iowa:  Aurora  Street  Railway  Company.  Aurora.  111. :  Bloomington 
City  Railway  Company.Bloomington.  111.;  Kansas  City  Railway  Company  Kansas 
City.  Mo.;  Atlanta  Electric  Railway  Company.  Atlanta,  and  many  others. 
Large  orders  have  also  been  booked  for  general  work,  among  which  might  be 
mentioned  a  contract  for  four  2,(i0n-ton  steam  and  hydraulic  cotton  compressors 
for  Mr,  W.  W.  Bierce,  Montgomery,  Ala, 


March  9,  189S. 


THK     KUKCXRICAIv    WORLD. 


327 


Business  Hottces 


BATTERY  CUTOUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street.  Syracuse.  N.  Y. 

THE  SYRACUSE  STORAGE  BATTFRV  COMPANY  desirts  to  test,  in  fait 
competition,  a  siieet  car  of  their  equipment  with  a  similar  car. or  cars,  eqnipprd 
liy  olhei  .sloracc  systems,  (cr  60.  80.  or  12«  mile  liip«:  the  number  of  Itips.  and 
the  street  railway  on  which  the  test  is  made  to  be  mutually  auTced  upon  by  the 
slnrage  companies  interested.  The  award  of  metil  to  be  made  by  a  coromillee 
who  have  no  interest  in  any  of  the  slorape  batteries  to  be  tested.  The  commitlce 
to  be  made  up  as  follows:  One  member  to  be  chosen  by  each  of  the  following 
named  papeis:  Electkic.\l  World.  i:Ucliual  Engitirrt.  and  cnemember  by  the 
stteet  railway  company  represented.  Address  all  communications.  C.  L.  Pack. 
.Secreiaty.  Syracuse  Slorase  Battery  Co..  38  and  39  Hetald  Buildin)!.  Svracuse. 
N.  Y. 

DEFECTIVE   MACHINERY. 

To  tlu  Editor  of  Thf  Electrical  Uorld  : 

Sir:— In  a  recent  issue  of  the  Iron  Age,  under  the  head  of  "Machinery," 
there  appeared  an  article  concerning  the  settlement  of    suits  between  Fielding 


&  Piatt,  of  England,  and  the  Morgan  Engineering  Company,  wherein   they  say 
that  the  Morgans  agreed  to  forego  a  verdict  of  $10,600  and  pay  f«.SOO  besides. 

It  is  true  that  we  obtained  such  a  verdict  on  the  ground  ol  defective  machin- 
ery lurnished  by  HielJing  ft  Halt,  but  the  >4,iC0.  which  was  an  undisputed  bal- 
.ince  ol  account  due  from  us  was  deducted  therefrom,  leaving  a  net  verdict  in 
our  favor  of  *0,1U0.  It  is  not  true  that  after  the  argument  in  New  Yoik  Iheie 
was  any  prospect  of  the  court  distuibing  our  verdict.  It  was  very  evident  ihat 
Judge  Hammond,  who  ttied  the  case,  would  support  the  verdict  in  our  favor, 
and  knowing  this  to  be  so.  the  representatives  of  Fielding  &  Plait  proposed 
a  settlement  which,  with  modifications,  we  accepted.  In  this  suit,  after  a  long 
trial,  the  jury  had  found  as  above  stated. 

At  the  same  lime  another  suit  was  pending  by  Fielding  &  Platl  against  us, 
wherein  they  claimed  many  thousands  of  dollars  as  rnyalties.  on  what  was 
called  ■  Tweddeirs  System  "  The  tcltleraent  was  this:  First.  Fielding  &  Piatt 
had  paid  substantially  all  the  costs  (a  large  sum)  in  boih  suits  to  date  of  settle- 
ment, and  this  they  released  ;  second.  Fielding  &  Piatt  released  us  from  all 
alleged  claims  for  royalties,  and  dismissed  both  their  auiU;  third,  each  parly 
paid  one-Valf  the  remaining  costs,  being  a  small  sum;  fourth,  we  paid  the 
balance  of  account  due  from  us. 

We  should  not  feel  at  liberty  to  state  the  terms  of    settlement    but  for  the  evi- 
dent fact  that  the  article  in  question  emanated  from  the   other  side.     It    will  at 
once  be  seen  that  the  terms  of  the  settlement  wete  entirely  satisfactory  to  ua. 
Verv  uuly  vours.  Morgan  EMiiSEEKixG  Company, 

per  T.  R.  MoRr.AN,  Sk..  President. 


^Hustrateb  ^ccorb  of  €IectrtcaI  Patents. 


UNITED  STATES  PATENTS  ISSUED  FEBRUARY  26    1895. 
(In  charge  of  Wm.  A.  Rosenbaum.  177  Times  Building.  New   York.  I 

534.631.  AUTO.MATIC  ALARM  CHECK  AND  GUARD  ;  A.  F.  Carpenter,  .St.  Louis, 
Mo.  App.  filed  Mav  31.  18V4.  A  closed  casing  adapted  to  contain  a  cushion 
of  air  at  the  top  provided  with  a  lateral  water  discharge  opening  near  its 
lower  end,  and  an  outlet  opening  havitig  a  pipe  extension  upward  beyond 
said  discharge  opening  a  shoulder  projecting  inward  to  form  an  opening 
of  nearly  the  same  area  as  the  moulh  of  the  said  e.'itension.  and  providing 
an  annular  passage  to  the  lowei  portion  and  discharge  opening  of  the  cas- 
ing, and  an  alarm  check  and  suitable  operative  connections  therefor,  a  sup- 
ply pipe,  an  inlerposed  air  chamber  and  a  break  check  between  alaim 
check  and  supply  pipe. 
S34.639.  PRINTING  TELEGRAPH:  S.  V.  Esfick.  Brooklyn.  N.  Y.  App.  filed 
Sept.  18.  1890.  In  a  transmilter  foi  a  printing  telegraphic  system,  a  power 
impelled  shaft  provided  with  .•spirally  arranged  slop  pin«.  a  series  of  pivotea 
key  levers  one  for  each  pin;  a  series  of  sliding  keys;  a  locking  bar  for  lock- 
ing any  one  or  all  of  said  keys  in  a  depressed  position;  an  escapement  car- 
ried by  the  rotary  shaft,  a  pole  cbangei  opeiatively  connected  with  the 
shaft;  a  polar  magnet  having  an  armature  carrying  an  escapement  pallet 
and  electrical  connections. 
534.642.  RAILWAY  SUPPLY  SYSTEM:  H.  F.  Gray,  Passaic.  N.  J.  App.  filed  Aug. 
8.  1893.  The  combination  of  two  sets  of  conductors  or  contact  points  on  the 
road  bed  arranged  in  two  distinct  lines,  one  set  constituling  the  working  con- 
tact or  conductor  and  the  other  a  supplemental  conductor,  both  normally 
insulated  or  disconnected  from  the  line  and  from  the  ground,  an  operating 
switch  coil  in  a  connection  from  one  conductor  or  contact  in  one  set  to  one 
in  the  other,  a  coniieclion  from  one  of  said  conductois  to  the  contact  of  the 
switch  that  is  operated  by  a  magnet  to  connect  said  contact  with  the  line, 
and  means  for  transmitting  the  power  current  from  one  supplemental 
contact  to  another. 
534.650.  ELECTRICALLY  ACTUATED  COMBINATION  LOCK.  :  S.  L.  G.  Knox. 
Camden.  N.  I.  App  filed  April  13.  189'i.  An  electric  lock  motor  hav. 
ing  a  rolalable  shaft  provided  with  a  scapewbeel.  a  combination  lock- 
gearing  connective  of  said  motor  and  said  lock,  electrically  actuated  escape- 
ment mechanism  foi  controlling  the  speed  of  the  lock  motor,  bolt  operating 
mechanism  a  series  of  circuits  leading  from  Ihe  outside  to  the  inside  of  the 
said  safe  or  compartment  and  including  sources  of  electricity  and  the 
mechanisms. 
534  662.  ELECTRIC  RAILWAY  SYSTEM;  H.  A.  K.  Petersen,  Milwaukee, 
Wis.  App.  filed  Nov.  8,  1893.  An  underground  conduit  for  electric  railway 
conductors  comprising  a  suitable  casing  divided  into  a  plura  ity  of  longi- 
tudinal passages  or  compartments. one  of  Which  is  arranged  to  communicate 
at  intervals  with  a  sewer,  and  provided  in  its  upper '  wall  with  a  1  jngitud- 
inal  slot  and  another  of  said  passages  being  arranged  to  contain  the  conduc- 
tors and  provided  with  a  longitudinal  opening,  a  suitable  cover  arranged  to 
normally  close  said  opening,  blower  mechanism  arranged  to  discharge  into 
the  passage,  conlaiiiing  the  conductors,  an  electric  motor  for  actuating  said 
blower,  a  switch  for  controlling  the  motor,  and  a  suitable  device,  sensitive  to 
moisture  and  adapted  to  operate  the  switch  to  stop  or  start  the  motor 
automatically. 
534.663.  UNDERGROUND  CONDUIT  FOR  ELECTRIC  RAILWAYS:  H.  A.  F. 
Petersen.  Milwaukee.  Wis.  .^pp.  filed  March  20.  1894.  A  conduit  arranged 
to  extend  longitudinally  adjacent  to  one  of  the  track  rails  and  located 
wholly  beneath  the  surface  of  the  ground  and  wholly  outside  of  tVe  line 
of  track,  said  conduit  being  divided  into  two  longitudinal  compartments,  one 
of  which  is  provided  iu  its  upper  wall  with  a  longitudinal  slot  frr  thead- 
raission  of  a  carrier,  and  the  other  compartment  being  arranged  to  contain 
the  electric  conductors  and  communicating  with  Ihe  first  mentioned  coir- 
partment  by  means  of  a  longitudinal  opening  and  a  vertical  and  lateral  ad- 
justable contact  carrier  adapted  to  normally  extend  outside  of  thelineof  the 
car.  and  through  the  longitudinal  slot  in  the  upper  wall  of  the  first  com- 
partment con*aining  the  conductors  and  provided  with  contact  devices  for 
engagement  wilh  said  conductors.  


534.670.  TELEGRAPH  AND  TELEPHONE  SYSTEM:  C.  A.  Rolfe.  Chicago, 
111.  App.  filed  Sept.  16.  1893  The  combination  of  a  main  line,  a  neu- 
tral line,  means  for  connecting  the  two  lines  at  one  or  more  sul^stations 
and  telephones  or  the  like  at  the  main  station  arranged  for  connection 
respectively  with  the  right  and  left  of  the  lines. 

534  671.  FIRE  ALARM  TELEGRAPH  SYSTEM;  C.  A.  Rolfe.  Chicago.  III. 
App.  filed  April  10,  1894.  In  a  signal-transmitting  system,  a  signal  mechan- 
ism having  a  suitable  releasing  device,  a  local  battery  and  a  normally  closed 
auxiliary  circuit  including  said  battery  and  releasing  device,  and  a  local 
house  alarm  and  a  magneto-generator,  both  likewise  included  in  said  nor- 
mally closed  circuit,  and  a  make  and  break  device  operated  by  the  signal 
transmitting  mechanism  and  arranged  for  making  and  breaking  Ihe  auxil- 
iaty  circuit  when  the  signal  transmitting  raechani.sm  is  operated.  Ihe  said 
releasing  device  being  operated,  the  signal  transmitting  mechanism  by 
an  impulse  from  the  magneto-generator  sent  over  the  circuit  and  supplemen- 
tal to  the  local  battery  current,  and  the  said  local  or  house  alarm  being 
sounded  by  leason  of  the  operation  of  the  signal  mechanism,  and  also  by 
reason  of  a  break  in  the  local  circuit  from  any  othei  cause. 

534.677.  ELECTRIC  ARC  LAMP;  H.  O.  Swoboda,  New  York,  N.  Y.  App.  filed 
.April  6.  1894.  In  an  arc  lamp,  the  combination  of  a  magnet  for  controlling 
Ihe  carbon  support  of  the  said  lamp,  windings  or  coils  for  energizing  the 
magnet  and  a  movable  piece  consisting  of  an  armature  independent  from 
and  arlualed  by  the  pole  piece  or  pieces  of  the  carbon  suppoit  controlling 
magnet  to  make  or  break  the  circuits  of  said  one  of  said   windings  or  coils. 

534.678  ELECTRIC  CURRENT  TRANSFORMER.:  J.  .\.  G.  Ttudeau.  Ottawa 
Can.  JVpp.  filed  April  6.  1894.  A  corobinalion  of  a  cylinder  or  drum  pro- 
vided with  bars  having  their  ends  extending  past  each  other,  two  groups  of 
cor  tact  brushes,  and  a  conductor  connecting  brushes,  the  two  groups  being 
arranged  iu  such  relation  to  the  two  drums  and  to  each  other  that  two  of  the 
brushes  of  one  group  shall  bear  upon  one  bar  and  two  of  the  blushes  of  Ihe 
other  group  shall  bear  upon  another  bar  all  at  the  .same  time. 
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534,699.  electric  RESISTANCE  CARD;  Alton  J  Shaw.  Muskegon.  Mich. 
-App  filed  Dec.  1.  1894.  A  resistance  card,  block,  or  section,  comprising  an 
open  frame  a  separate  cap  or  h.ir  applied  to  said  frame  and  forming  one 
wall  thereof,  and  a  conductor  mounted  within  said  frame  and  held  in  place 
by  the  detachable  cap  or  bar. 

534.729.  COMMUTATOR  ;  D.  P.  Thomson.  Schenectady.  N.  Y.  App.  filed  Dec 
17.  1894.  A  commutator  segment  for  a  dynamo-electric  machine  having  a 
cut  in  its  upper  surface  not  extending  to  the  end  of  the  segment,  and  adapted 
to  receive  the  lead  or  conductor. 

534,731.  METHOD  OF  AND  MEANS  FOR  PREVENTING  MAGNETIC  LEAK- 
AGE; E.  Thomson,  Swampscott.  Ma.ss  App.  filed  Feb.  6.  1893.  A  device 
for  preventing  magnetic  leakage  between  the  coils  of  an  alternating  elec- 
tric current  apparatus,  consisting  of  an  endless  conductor  placed  out  of  the 
normal  primaiy  field  but  adapted  to  be  cut  by  the  lines  of  force  when 
deflected  from;^their^normal  position. 
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5M.~Xi.  CONNHCTOR  FOR  ELECTRIC  COND0CTORd;  R.  D.  Titcomb.  Scbeuec- 
ladv,  N.  Y.  App.  fil>d  Die.  21.  1S')4.  A  cooneclor  or  coupliiiR  for  electric 
coutluctors.  composed  of  two  iiilerclinndcoble  perls,  roch  hnviiig  a.  tubular 
body,  a  kuife  blndc  contact  rcfiisleriiiK  with  a  recess  upon  tlie  otber  part,  a 
hole  in  each  part,  and  a  pin  in  the  hole,  a  part  of  the  pin  upon  one  pari 
beinf!  cut  away  to  permit  the  insettiou  of  Ihe  corresponding  pin  upon  the 
other  part. 

SH.rn.  CONCKNTRATOR  AND  AMALGAMATOR  KOR  I'RECIOUS  METALS 
H.  Baudouin  and  J.  Soulbern.  of  Grass  Valley.  Cal.  App.  filed  June  14,  1894. 
."Vn  app.iratus  for  workioR  ores,  pulp  or  gravel  contaiuinjj  valuable  precious 
metals,  consisting  of  a  pan  Imvinn  an  inclined  bottom  with  annular  over- 
flow quicksilver  channels  and  copper  plates  disposed  with  relation  theieto, 
so  that  the  pulp  flows  over  and  against  them,  and  means  for  producing  an 
electric  current  through  said  plates,  a  discharge  gale  at  the  lower  periphery 
of  the  pan.  a  sieve  or  screen  extending  over  the  top  of  the  pan,  a  central 
hopper  from  which  material  is  delivered  to  pass  over  said  screen,  and  a 
discharge  opening  and  gate  in  line  with  the  surface  ol  the  screen  whereby 
the  finer  material  is  separated  by  Ihe  oscillations  of  the  pan  to  pass  through 
the  screen  and  the  coarser  material  is  discharged  through  the  gale  above 
the  screen. 

SH.-T).  SIGNj^LING  SYSTEM;  C.  H  Brace,  Union  City,  Mich.  App.  Bled 
Nov.  27.  1894  A  system  having  a  series  of  movable  signal  characters  for 
conveying  intelligence  and  a  series  of  stops  resoectively  registering  with 
such  characters  and  a  detent,  operated  by  an  eleclro-niagnet  adapted  to 
engage  any  one  of  the  stops  at  the  receiving  station,  of  means  at  the  send- 
ing station  in  the  circuit  of  the  said  tleciroroapnet.  comprising  a  circuit 
closer  consisting  of  a  triangular  movable  electrical  conductor,  the  movement 
thereof  practically  isochronal  with  the  movement  of  the  signal  characters  in 
combination  with  a  stationary  contact  point  adapted  to  contact  the  mov- 
ing conductor  and  close  the  circuit  and  then  open  the  same, 

S34,7S5.  METHOD  AND  APPARATUS  FOR  INSULATING  ELECTRICAL  CON- 
nOCTORS:  L.  W.  Downes.  Providence.  R.  I.  App.  filed  Aug.  22.  1894.  The 
process  of  manufacturing  insulated  electrical  conductors,  which  process  con- 
sists in  coating  a  wire  with  adbe.sive  substance,  wrapping  it  with  fibrous 
asbestos,  brushing  the  fibrous  coating  to  raise  the  nap.  compressing  it  be- 
tween pressure  rolls,  coating  with  waterproof  material^  and  subjecting  it 
to  a  final  lolling  to  produce  a  smooth  finished  surface. 

534,786.  APPARATUS  FOR  MANUFACTURE  OF  INSULATED  ELECTRICAL 
CONDUCTORS:  L.  W.  Downes,  Providence.  R.  I.  App.  filed  Dec.  )1,  1894, 
The  combination  with  a  rotating  disc  mounted  upon  a  hollow  shaft  through 
which  the  covered  wire  is  fed,  of  a  carding-wheel  for  operating  upon  the 
covered  wire,  mounted  upon  and  rotating  with  said  disc  a  short  shaft  pass- 
ing through  the  disc  carrying  at  one  side  of  the  latter  a  pinion  on  the  card- 
ing wheel,  whereby  the  latter  is  revolved  as  it  is  rotated  about  and  in  con- 
tact with  the  circumference  of  Ihe  covered  wire. 

SJ4.8J2  ELECTRIC  METAL  WOK  KING  APPARATUS;  Hermann  Lemp  Lynn 
Mass.     App.  filed  Dec.  3.  1S92.    The  combination  in  a  converter  of  a  piimary 
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having  a  number  of  turns  and  a  secondary  consisting  of  a  sealed,  metal  tube 
enveloping  the  primary  coil  and  containing  oil. 

t,813.  ELECTRIC  SLOT  .POR  SIGNALS:  J.  P  Coleman.  Swissvale.  Penn. 
App.  filed  Sept.  27.  1893,  In  an  electric  slot  or  signals,  the  combination  of 
a  movable  slide  connected  to  the  signal,  a  pivotally  mounted  arm  adapted 
to  engage  the  slide,  a  pivotally  mounted  block  provided  with  an  extension 
adapted  to  push  the  arm  toward  the  slide,  a  signal  operating  lever  con- 
nected to  the  block  and  an  elect  o-magnet  f-r  holding  the  arm  in  engage- 
ment with  the  slide. 

1.826.  SIGNAL;  E.  H  Goodman.  Pittsburgh.  Pa.  App.  filed  Oct.  25.  1894. 
The  combination  of  a  movable  signal  blade,  two  series  of  electric  lamps 
mounted  on  the  movable  blade  and  having  different  colored  globes,  said 
series  being  arranged  in  independent  circuits,  and  means  operative  on  a 
change  in  position  of  the  signal  for  closing  one  circuit  and  opening  Ihe 
othei  circuit. 

1.834  BATTERY  SYSTEM  FOR  ELECTRIC  RAILWAYS;  E.  Julien.  Brus 
sels,  Belg.  App.  filed  Dec  9.  1&S6  In  combination  with  a  charging  talle 
and  a  number  of  drawers  or  boxes  of  accumulators  thereon,  terminals  on  the 
said  drawers  or  boxes  connected  with  the  accumulator!  and  contact  plates 
on  the  table  having  each  independent  connection  with  a  charging  circuit, 
under  control  of  a  suitable  inlerrupler  or  switch,  whereby  any  battery  can 
be  withdrawn  from  the  charging  circuit  without  affecting  the  others. 

1.851.  DRIVING  MECHANISM  FOR  DYNAMOS  LOCATED  ON  RAILWAY 
CARS;  W.  L.  Bliss.  Brooklyn,  N.  Y.  App.  fileJ  Aug.  17,  1894.  In  combina- 
tion a  car  truck,  a  friction  wheel  thereon,  a  dynamo  mouirted  on  the  car  truck, 
a  dynamo  shaft  mounted  to  rotate  in  suitable  bearings,  spur  wheels  oii 
the  dynamo  shaft,  a  yoke  having  a  swinging  movement  on  the  htaiinfs.  as 
a  pivot,  said  yoke    carrying  a   countershaft  having    spur    wheels   engaging 


with  the  spur  wheels  on  the  dynamo  shaft,  a  friction  wheel  on  said  counter- 
shaft engaging  the  friction  wheel  on  the  car  axle  and  springs  engaging  the 
yoke  for  holding  the  friction  wheels  snugly  together  as  the  liuck  and  car 
approach  aud  recede  from  each  other. 

S34.8S2.  ELECTRIC  ARC  LAMP;  J.  Brockie,  Forest  Hill,  Bng.  App.  filed  Nov. 
13.  1894.  An  electric  lamp  with  a  carbon  rod  provided  with  a  rack  of  a  feed 
wheel  for  actuating  the  sanie.  said  feed  wheel  being  provided  with  a  spiral 
rim  and  operating  to  rotate  a  pinion  gearing  with  said  rack,  a  lever  provided 
with  a  projection  adapted  to  engage  said  spiral  rim  and  an  armature  con- 
nected to  said  lever  and  operating  to  throw  said  projection  into  and  out 
of  engagement    with  said  rim. 

534.908.  ELECTRIC  SIGNALING  APPARATUS;  B.  J.  Noyes.  Boston,  Mass. 
App.  filed  July  S.  1892.  The  combination  with  a  message-recording  instru- 
ment located  at  a  main  station  and  one  or  more  signal  transmitters  located 
at  substations  adapted  to  iranstnit  two  different  classes  of  signals  one  of 
which  includes  a  prolonged  change  in  the  condition  of  the  circuit  and  an 
electric  signaling  circuit  connecting  them,  of  a  bell  or  other  indicating  de- 
vice also  located  at  said  main  station  having  a  striking  lever,  a  tcolhed  wheel 
to  actuate  il,  driven  by  a  normally  wouno  train  and  an  electric  magnet 
affected  by  said  prolonged  change  in  the  condition  of  the  circuit  which  con- 
trols the  operative  conuectiou  of  the  circuit  between  said  toothed  wheel  and 
striking  lever. 

534,953.  DYNAMO-ELECTRIC  MACHINE;  R.  Eickcmeyer.  Yonkers,  N.  Y. 
App  filed  June  7,  1888.  A  combination  of  a  set  of  counterpart  coils 
aiinularly  arranged,  electrically  connected  together,  and  directly  connected  to 
a  limited  number  of  commutator  bars,  and  other  commutator  bars  which 
,  are  electrically  connected  in  groups  to  those  bars,  with  which  said  coils 
are  directly  connected. 

534,956.  ELECTRIC  TROLLEY  RAILWAY;  J.  M.  Hammill,  Aldan,  Fa.  App.  filed 
Tan.  23.  1894.  A  combination  of  a  slotted  conduit  and  a  conductor  located 
therein,  a  shield  interposed  between  slot  and  the  conductor,  a  trolley  wheel 
having  fianges  and  trolley  arm  bent  around  shield,  and  having  throughout 
an  external  insulating  coaling  or  covering  and  an  outer  casing  surrounding 
that  portion  of  the  insulated  trolley  arm  which  passes  through  the  slot  of  the 
conduit. 

534.970.  TELEGRAPH  AND  TELEPHONE  SYSTEM  ;  C.  A.  Rolfe.  Chicago. 
111.  App.  filed  Feb.  15.  1893.  The  combination  of  the  main  signal  line  hav- 
ing branches,  the  neutral  line,  the  main  or  central  office  telephone  and  a 
switch  comprising  contact  points  arranged  in  pairs  and  connected  up  with 
said  telephone,  a  couple  of  contact  points  connected  with  the  right  of  the 
neutral  line  and  one  branch  of  the  main  line,  and  the  olber  branch  of  the 
main  line  with  a  series  of  levers  to  establish  connection  between  points, 

534.971.  INCANDESCENT  LIGHT;  Henry  F.  Rooney.  Randolph,  Mass.  App. 
filed  Nov.  17.  1894.  A  combination  of  a  central  reflector,  pear-shaped,  pro- 
vided with  longitudinal  parallel  grooves  made  V-shaped  and  extending 
Ihroughout  the  length  of  the  main  portion  and  each  line  of  the  filaments  is 
set  opposite  the  groove  and  follows  il  longitudinally  for  its  entire  length, 
said  lines  of  filament  being  set  at  a  suitable  distance  from  the  corner  of  cen- 
tre of  the  grooves  to  provide  two  reflectors. 

5.14.974.  ELECTRIC  BRAKE;  Elmer  A.  Sperry,  Cleveland,  O.  App,  filed  Jan. 
30.  1894.  In  a  brake  for  a  car.  a  rotating  axle,  a  portion  upon  such  axle 
presenting  a  surface  organised  to  be  gripped,  a  stationary  gripping  mechan- 
ism for  such  rotating  portion  having  a  co  operating  surface,  a  groove  in  one 
of    the  surfaces,  and  a  solid  lubricant  in  said  groove. 

534.975.  APPARATUS  FOR  ARRESTING  MOTION  OF  ELECTRICALLY 
PROPELLED  MECHANISM:  E.  A.  Sperry.  Cleveland.  Ohio.  App.  filed  Feb. 
5.  1894.  A  combination  with  an  electric  motor,  of  a  rheostat  or  variable 
resistance,  means  for  cutting  off  all  communication  between  the  motor  and 
the  source  of  electric  supply  and  suitable  means  other  than  the  motor  or  its 
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parts  foi  maintaining  the  direction  of  the  current  through  the  field  magnets 
the  same  when  the  motor  is  used  as  a  generator  as  when  used  as  a  motor, 
and  for  directing  the  current  so  generated  through  the  said  rheostat,  a  local 
circuit  and  a  brake  magnet  coil  for  said  local  circuit. 

534.977  electric  BRAKE;  E.  A  Sperry.  Cleveland.  O.  App.  filed  June  8, 
1894.  A  brake  for  revolving  machinery  presenting  a  weaiiug  face  upon  one 
side,  means  for  the  support  of  the  brake  magnet  independent  of  the  revolv- 
ing element,  abutments  from  the  ether  side  of  the  magnet  approaching  ihe 
revolving  part,  means  mounted  upon  the  revolving  part  for  guiding  the 
magnet  and  a  wearing  plate  or  portion  between  the  guide  and  the  abut- 
ments. 

534.986.  CONDUIT  ELECTRIC  RAILWAY:  M.  F.  Flynn,  Stamford,  Conn. 
App.  filed  May  24.1894.  In  an  electric  lailway.  the  combination  with  the 
closed  conduit  and  the  line  wire  therein  of  the  trolley  rail  on  the  conduit 
having  contact  surfaces  above  the  line  wire,  tilting  levers  arranged  below  the 
line  wire  and  adapted  to  carry  the  wire  upward  against  the  contact  screws, 
and  an  operating  mechanism  extending  from  the  levers  up  through  the  con- 
duit In  the  path  of  the  trolley  for  actuating  Ihe  levels  by  the  roovt inent  of  a 
passing  trolley. 
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DAY  LOAD  IN  CENTRAL  STATIONS. 

The  paper  recently  read  by  Mr.  H.  Ward  Leonard  before  the 
Aniericau  Institute  of  Electrical  Engineers,  and  abstracted  in  our 
last  issue,  brings  out  very  strongly  the  great  importance  of  tlie  load 
factor  in  central  station,  and  offers  some  very  striking  comparisons 
as  to  its  effect.  It  is  pointed  out  that  the  very  small  load  factor  in 
Kuiopean  stations  is  what  has  rendered  the  employment  of  the 
storage  battery  so  profitable  there,  and  while  the  conclusion  of  Mr. 
Leonard  that  in  our  large  cities  the  load  factor  is  much  larger  than 
abroad  is  correct,  yet  it  should  be  remembered  that  not  many  of 
our  2,400  central  stations  come  in  this  category,  the  conditions  in 
all  but  a  very  few  being  such  as  to  promise  a  large  gain  in  economy 
from  the  use  ot  storage  batteries.  That  central  stations  can  make 
a  rate  of  4  cents  per  kilowatt  for  a  day  load  with  a  resulting  piofit, 
as  asserted  by  Mr.  Leonard,  seems  to  us  problematical  under  present 
conditions  as  to  investment  and  cost  of  operation.  It  is  already  the 
custom  in  this  country  to  make  a  much  smaller  charge  for  day 
motoi  loads,  but  the  lowest  price  charged  that  we  know  of  is  more 
than  10  cents  per  kilowatt  hour,  and  it  is  a  long  distance  from  this 
to  4  cents.  Should,  however,  it  be  possible  to  furnish  power  at  the 
rate  named,  there  would  seem  to  be  little  difficulty  in  attaining  the 
necessary  load,  as  the  price  would  be  equivalent  to  less  than  $100 
per  yearly  horse  power,  which  is  cheaper  than  steam  power  can  be 
generated  in  a  city  in  quantities  of  less  than  15  or  20  horse  power, 
exclusive  ot  the  value  of  the  space  occupied  by  the  plant.  It  may 
be  added  that  such  a  case  would  represent  the  anomaly  of  a  quarter 
or  less  of  the  output  paying  almost  the  entire  fixed  charges  of  the 
remainder,  or,  in  olher  words,  making  up  for  the  loss  at  which  the 
latter  is  sold.  

ACETYLENE  GAS. 
■  Th  •  newspapers  have  taken  up  the  subject  of  acetylene  gas,  and, 
as  was  to  be  expected,  are  making  it  a  subject  of  sensationalism, 
the  public  being  informed  that  it  can  be  produced  so  cheaply  that 
ordinary  gas  and  electricity  will  probably  be  displaced.  Much 
stress  is  laid  upon  the  advantages  possessed  by  reason  of  the  porta- 
bility of  the  carbide  from  which  it  is  formed,  and  it  is  stated  that 
bouses  can  consequently  be  supplied  with  the  g^s  in  cylinders,  and 
that  the  carbide  will  be  sold  in  sticks  for  use  in  lamps.  It  is  well 
to  understand,  however,  that  the  claim  for  cheapness  has  not  yet 
by  any  means  been  satisfactorily  demonstrated.  The  price  of  $12 
per  ton  for  the  carbide,  which  is  that  usually  quoted,  rests  upon  a 
cost  of  electrical  energy  of  only  $5  per  yearly  horse  power,  and 
in  estimating  the  price  of  the  gas  to  the  consumer,  no  proper  allow- 
ance is  made  for  the  cost  of  distribution  and  fixed  charges.  If  we 
were  to  estimate,  for  example,  the  cost  of  the  electric  light  on  the 
same  basis,  a  figure  would  be  arrived  at  that  would  place  gas  at  $1 
per  thousand  totally  out  of  competition.  The  price  named  for  electri- 
cal energy  at  Niagara  is  $18  per  yearly  horse  power  at  the  gene- 
rator terminals,  which  would  probably  bring  the  cost  not  far  from 
325  at  a  reducing  furnace,  this  figure  taking  account  of  losses  in 
transmission  and  transformation,  charges  on  investment,  etc.  On 
the  basis  of  $25  per  annual  horse  power  for  electiical  energy,  a 
writer  in  the  Journal  of  the  Franklin  Institute  estimates  that  the 
cost  of  acetylene  gas  would  be  S3. 70  per  thousand,  and  assuming 
that  its  illuminating  power  is  ten  times  greater  than  that  of  ordi- 
nary gas,  as  claimed,  this  would  be  eqiyvalent  to  37  cents  per  thou- 
sand as  compared  with  the  latter.     This,  however,  would  be  merely 
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lUc  cost  of  manufacture,  which  is  quite  different  from  the  6nal  cost 
as  (felivered  to  the  consumer.  We  are  informed  that  in  Philadel- 
phia the  city  purchases  gas  from  private  works  for  35  cents  per  thou- 
sand, and  therefore  the  new  gas  wouUl  seem  to  be  more  expensive 
than  ordinary  gas  even  on  the  basis  of  an  estimate  which  appar- 
ently neglects  several  factors  in  the  total  cost  of  production. 


ELECTRICITY  DIRECT   FROM  FUEL. 

We  print  elsewhere  the  reply  of  Dr.  Borchers  to  criticisms  on  his 
gas  battery,  with  rejoinders  by  two  of  his  former  critics.  Prom 
these  latest  contributions  to  the  subject  it  will  be  seen  that  the 
matter  of  generating  electricity  direct  from  fuel  with  the  absence  of 
heat  is  yet  far  from  being  demonstrated  a  practical  possibility,  and 
we  trust  that  the  further  results  which  Dr.  Borchers  has  promised  to 
communicate  will  have  a  more  certain  lasis.  As  pointed  out  by  the 
London  Electrician  and  by  Mr.  C.  J.  Reed,  it  is  idle  in  a  matter 
like  the  one  at  issue,  where  there  is  a  possibility  of  the  existence 
of  many  complicated  actions,  to  rely  upon  qualitative  observations 
or  to  neglect  investigation  of  any  of  the  factors  that  may  possibly 
affect  the  result.  Nor  will  a  demonstration  be  sufficient  in  which 
any  of  the  necessary  points  depend  for  their  proof  merely  upon  the 
indications  of  chemical  equations,  for  Mr.  Barnes  shows  how  unsafe 
this  method  has  been  in  the  present  instance.  While  such  equa- 
tions are  valuable  for  representing  known  relations,  and  may  give 
useful  indications  as  to  possible  reactions,  the  discussion  of  the 
Borchers  battery  shows  what  was  already  known,  that  they  cannot 
be  applied  with  any  degree  of  certainty  when  entering  a  new  field 
of  investigation.  We  commend  to  our  readers  the  statement  by 
Mr.  Reed  of  the  problem  implied  in  the  production  of  electricity 
direct  from  fuel,  as  we  believe  it  to  be  not  generally  understood. 
U  consists  in  the  conversion  of  the  energy  of  fuel  into  electrical 
energy  without  heat  and  without  the  destruction  of  chemical 
reagents  or  the  formation  of  waste  products.  This,  it  will  be  recog- 
nized, is  something  entirely  different  from  deriving  electrical  energy 
direct  from  heat,  though  the  two  cases  are  sometimes  confused.  In 
the  former  case  the  theoretical  efficiency  of  conversion  may  be  100 
per  cent.,  but  in  the  latter  it  is  limited  in  the  same  manner  as  in 
the  steam  engine,  and  in  fact  the  process  would  be  classed  under 
that  of  heat  engines;  that  is  to  say,  the  theoretical  efficiency  of 
conversion  would  be  the  ratio  of  the  difference  of  temperature 
involved  in  the  process  to  the  extreme  absolute  temperature.  Under 
this  latter  head,  for  instance,  come  regenerative  batteries  like  the 
Case  battery,  thermo-magnetic  generators  like  that  of  Edison,  and 
thermo  electric  piles. 


THE   DEMAND   FOR  ELECTRICAL   ENGINEERS. 

A  writer  in  another  column  takes  a  somewhat  pessimistic  view  of 
the  profession  of  electrical  engineering,  which  at  least  serves  to 
show  that  it  bears  a  likeness  to  all  other  professions  in  admitting  of 
argument  to  prove  that  it  is  a  field  to  be  avoided.  The  overcrowd- 
ing of  professions  has,  we  presume,  been  a  theme  for  lamentation  by 
members  thereof  ever  since  professions  have  existed.  From  the  days 
of  -Athens  to  the  present  the  overcrowding  of  the  legal  profession 
has  disturbed  its  members,  and  about  commencement  time  we 
yearly  read  the  darkest  forebodings  as  to  the  prospects  of  newly 
graduated  doctors;  yet  law  and  medicine  have  always  contained  fair 
opportunities  for  the  young  man.  While  we  agree  that  the  popular 
fallacy  as  to  the  future  of  electricity  has  caused  an  abnormal  flux 
of  young  men  into  the  profession  of  electrical  engineering,  and  that 
entirely  too  much  stress  has  been  placed  upon  the  teaching  of 
designing,  yet  we  cannot  believe  that  the  present  opportunities  in 
the  profession  are  as  narrow  as  asserted.  Moreover,  the  proportion 
of  central  stations  and  electric  railways  that  will  offer  profitable 
employment  to  educated  engineers  will  grow  yearly  as  it  becomes 
recognized  that  the  present  hap-hazard  manner  in  which  the  major- 


ity of  these  are  run  does  not  pay — and  there  are  over  2,400  of  the 
former  and  600  of  the  latter  in  this  country.  If  any  serious  mis- 
take has  been  made  with  respect  to  educating  electrical  engineers 
it  has  been  rather  as  to  the  manner  of  education,  which  we  think 
has  been,  as  a  rule,  too  narrow,  thereby  circumscribing  the  oppor- 
tunities of  graduates.  A  graduate  of  a  technical  course,  which  aims 
primarily  to  train  the  mind  and  teach  broad  principles,  practical 
instruction  being  subordinated  to  these  objects,  may  not  so  readily 
find  minor  positions  immediately  upon  the  completion  of  his 
studies,  but  the  future  is  more  certain  for  hira  than  it  is  to  one 
whose  training  has  been  industrial  rather  than  educational.  The 
more  special  tie  training  of  the  latter,  the  more  limited  are  his 
opportunities  in  the  future,  not  only  on  account  of  the  narrower 
range  of  employment  available,  but  also  from  the  lack  of  versa- 
tility incident  to  a  system  of  education  in  which  the  mind  is  either 
not  developed  at  all  in  its  higher  faculties  or  merely  trained  in  one 
direction.  The  survey  which  Mr.  Ford  takes  of  the  electrical  field 
is  an  extremely  limited  one,  for  it  Hoes  not  include  among  other 
positions  those  in  the  executive  department  or  business  branches. 
While  it  may  be  true  that  most  technical  graduates  at  the  present 
time  would  be  handicapped  in  their  aspirations  for  these  positions 
by  graduates  of  high  schools  or  of  college  classical  courses,  we  see 
no  reason  why  a  technical  education  should  have  this  tendency.  If 
the  principle  were  recognized  that  breadth  of  view  and  flexibility 
of  intellect  are  not  incompatible  with  technical  skill,  the  oppor- 
tunities of  graduates  would  be  vastly  extended,  and  with  no 
sacrifice  except  in  detail  knowledge,  which  can  be  much  better 
acquired  in  actual  work  than  in  college  kindergartens. 


London   Electric  Lighting;  Companies. 


The  Loudon  Electrician  gives  a  flattering  account  of  the  lead- 
ing low  tension  electric  lighting  companies  in  London.  Taking 
the  companies  in  the  order  of  their  capital  expenditures,  it  finds 
the  Westminster  Electric  Supply  Corporation  at  the  head  of  the  list, 
with  a  capital  expenditure  of  some  /'411,000  and  an  output  of  some 
2,173,000  units,  this  well-managed  concern  actually  decreasing  its 
xpenses  in  face  of  a  27  per  cent,  increase  in  its  output.  The  St. 
James  and  Pall  Mall  Electric  Light  Company  has  now  a  capital 
expenditure  of  some  /227,000  and  an  output  of  1,570,000  units. 
The  legal  expenses  of  this  company  gave  rise  to  some  grumbling  at 
the  annual  general  meeting,  and  it  is  not  pe.haps  altogether  cheer- 
ing to  learn  that  more  "nuisance"  litigation  is  pending;  such  mis- 
fortunes can,  however,  be  accepted  with  some  equanimity  in  face  of 
a  6>^  per  cent,  dividend,  and  .ma}-  be  considered  as  disagreeable 
incidents  in  a  not  altogether  unpleasant  campaign.  The  Chariii'' 
Cross  and  Strand  Electricity  Supply  Corporation  comes  next,  with 
a  capital  expenditure  of  some  /,-212.000  and  an  estimated  output  of 
some  950.000  units.  The  Kensington  &  Knightsbridge  Electric 
Lighting  Company,  which  has  not,  by  the  way,  overcome  its  early 
coyness  in  the  matter  of  presenting  accounts  to  the  shareholders  in 
Board  of  Trade  form,  follows  next  with  a  capital  expenditure  of 
something  like  ^1S7,000  and  an  output  of  about  978,000  units.  This 
concern  has  .succeeded  in  augmenting  its  income  bv  33  per  cent., 
with  an  increased  expenditure  of  only  20  per  cent.  Lastly  we 
come  to  the  Chelsea  Electricity  Supply  Company,  with  its  caoital 
expenditure  of  ^120,000  and  its  output  of  469,000  units,  and  which 
has  managed  to  bring  down  its  sheer  cost  of  production  by  one- 
third  of  a  penny.  All  these  companies,  therefore,  tell  the  same  tale 
of  increased  output  and  decrease  in  the  ratio  of  working  expenses  to 
revenue.  All  of  them  are  paying  satisfactory  dividends,  the  same 
as  last  year  in  some  cases,  more  than  last  year  in  others. 


A  Brilliant  Discovery. 


An  electrical  contemporary  informs  its  readers  that  according  to 
the  recent  Bate  Refrigerating  decision,  the  Edison  lamp  patent 
expired  on  May  10,  1894,  and,  thereTore,  "This  decision  will  also 
have  the  effect  of  throwing  out  of  court  those  cases  for  infringement 
of  the  lamp  patent  brought  by  the  General  Electric  Company  since 
the  date  of  May  10,  1894,  and  doubtless  affect  other  litigation  of 
the  same  character!  " 
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Rudolf   Eickemeyer. 


BY   CIIAS.    PROTKL'S   STKINMETZ. 

Since  I  had  the  honor  to  be  very  well  acquainted  with  the  late 
Mr.  Rudolf  Eickemeyer,  who  died  in  Washington,  Jan.  28,  on 
his  way  to  the  South,  and  was  associated  with  him  for  many  years, 
a  few  notes  on  his  long  and  useful  life  may  be  of  interest. 

Mr.  Eickemeyer  was  the  most  intelligent  of  all  the  men  I  ever 
met.  lie  was  well  versed  not  only  in  his  particular  lines  of  work, 
but  in  all  branches  of  exact  science  and  art,  and  was  able  to  discuss 
intelligently  problems  of  electric  and  mechanical  engineering,  as 
well  as  political  economy  or  literature,  music  and  art,  biological  or 
physiological  problems,  and  had  also  done  original  work  in  many 
directions. 

Mr.  Rudolf  Eickemeyer  was  born  Oct.  18,  1831,  in  Bavaria,  where 
his  father  was  governmental  forestry  officer.  He  attended  the 
Realschule  of  Kaiserslautern  and  afterward  the  Polytechnic  Institute 
at  Darmstadt.  At  the  outbreak  of  the  revolution  of  1848  he,  with 
his  friend,  and  later  partner,  George  Ofterheld,  joined  the  insur- 
gents, as  all  the  boys  of  his 
generation  did.  Thus  he  par- 
ticipated in  the  campaign  in 
South  Germany  and  whs  pres- 
ent at  the  siege  of  the  Bavar- 
ian fortresses  of  Landau  and 
Kaiseralautern.  Of  this  period 
of  his  life  he  often  told  the 
most  interesting  and  amusing 
incidents  in  later  years.  The 
arrival  of  the  Prussian  army 
scattered  the  heretofore  vic- 
torious rebels,  and  although 
a  large  majority  of  them  were 
amnestied,  it  very  soon  be- 
came evident  to  them  that 
Germany  of  that  time,  as  later 
and  before,  had  no  use  for 
talents  which  did  not  renounce 
their  political  opinions  in 
blind  obedience  to  their 
rulers.  Thus  sooner  or  later 
most  of  the  participants  in 
the  rebellion  came  to  America, 
and  in  1850  Rudolf  Eicke- 
meyer, with  his  friend,  George 
Osterheld,  left  Germany  and 
embarked  for  this  country, 
arriving  in  New  Vork  in 
November. 

However,  America  at  that 
time  was  not  the  industrial 
country  thai  it  is  now,  but 
was  still  very  largelj-  depend- 
ent in  this  respect  upon 
Europe,  especially  England, 
and,  therefore,  offered  small 
opportunities  to  technically 
educated  men.  Mr.  Eicke- 
meyer worked  on  the  building 

of  the  Erie  Railway,  and  later  found  employment  in  the  Buffalo 
Steam  Engine  Works,  but  a  strike  there  caused  him  to  leave  and 
return  to  New  York,  and  in  1854  he  established  a  small  repair  shop 
in  Yonkers. 

Since  the  hat  manufacture  was  Yonkers'  foremost  industry  at 
that  time,  he  frequently  had  occasion  to  repair  hat  machinery,  and 
thus  came  to  see  the  defects  of  the  machinery.  He  was  thus  led  to 
make  improvements,  and  invented  new  and  better  machinery  for 
which  he  took  out  patents.  In  this  way  a  new  industry,  the  build- 
ing of  hat  machinery,  originated  in  Yonkers,  and  for  a  long  time 
the  Eickemeyer  Company  practically  monopolized  the  hat  machine 
industry,  and  is  still  the  leading  concern,  its  export  trade, 
especially  with  England,  being  very  large.  Besides  hat  machinery 
dififerent  agricultural  machines,  including  an  improved  mowing 
machine,  were  invented  and  manufactured  by  Mr.  Eickemeyer,  and 
companies  licensed  by  him.  Upon  the  outbreak  of  the  war  of  seces- 
sion Mr.  Eickemeyer  turned  his  works  into  an  arms  factory  and 
manufactured  revolvers  in  large  quantities. 


Rudolf  Eickemevkr 


As  soon  as  .Mr.  Eickemeyer  had  settled  down  in  Yonkers  be 
renewed  his  interest  in  the  progress  of  scientific  thought,  and  closely 
followed  all  publications  and  investigations  in  the  sundry  branches 
of  exact  science.  Thus,  when  in  the  seventies  the  science  of  elec- 
tricity came  in  the  foreground,  he  did  considerable  experimental 
work,  took  out  patents  on  telephones,  etc.  He  was,  however, 
entirely  original  in  his  work,  and  never  followed  in  the  beaten  tiack 
of  other  investigators,  but  first  found  for  himself  by  reasoning  or 
experiment  the  solution  of  the  problem  which  interested  him,  and 
then  compared  it  with  what  others  had  done. 

His  first  experiments  in  electrical  machinery  were  on  unipolar 
machines.  They  brought  no  direct  return,  but  offered  a  splendid 
occasion  to  fully  grasp  the  problems  of  the  electromagnetic  circuit, 
very  little  understood  at  that  time.  The  first  commercial  applica- 
tion he  made  in  the  invention  of  the  iron-clad  dynamo  now  gener- 
ally known  from  its  use  as  a  motor  in  all  first-class  electric  elevators. 
Since  1884  the  old  factory  had  been  largely  turned  into  an  electric 
laboratory  and  work  shop,  and  numerous  electrical  machines  built, 
such  as  train-lighting  dynamos — wherej^^lhe^  iron-clad  form    ofTered 

special  protection  against  the 
carbon  and^iron  dust  always 
present^with  running  railway 
trains,  railway  motors,  ele- 
vator motors,  lighting  and 
railway  generators,  etc.  The 
first  two  railway  motors  were 
operated  in  1888,  on  a  branch 
of  the  Steinway  road  in  Long 
Island  City.  In  1889  the  first 
direct  coupled  railway  motor 
was  finished.  Latei  the  elec- 
tric railways  of  Lynchburg, 
Toledo.  Yonkers  and  the 
Steinway  road  in  Long  Island 
City  were  fitted  out  with 
Eickemeyer  motors  directlv 
coupled  to  both  axles  bv 
parallel  rods.  However,  the 
limited  facilities  of  the  old 
factory  and  the  rapidly  in- 
ci  easing  demand  for  elevator 
motors  made  it  impossible  to 
follow  the  demand  of  anv 
other  kind  of  machinery 
sufficienth'  to  gain  an  appro- 
priate share  of  the  market. 
Thus  transactions  with  the 
General  Electric  Company 
led,  in  1892,  to  a  consolidation 
of  the  interests.  A  large 
factory  exclusively  for  the 
production  of  elevator  motors 
had  in  the  meantime  been 
built  by  Eickemeyer  and 
iHis  Brothers,  the  well-known 
elevator  manufacturers  in 
Yonkers,  and  put  in  operation, 
and  the  demand  for  hat  ma- 
chinery, in  which  the  orders 
were  manj-  years  behind,  induced  Mr.  ^  Eiickeme3'er  in  the  last 
years  to  use  the  old  factory  again  mostly  for  the  production  of  this 
class  of  work,  without,  however,  entirely  giving  up  experimental 
electrical  work. 

A  number  of  scientific  investigations  on  hysteresis,  high  potential 
pheuoraeca.  etc.,  have  been  made  in  the  Eickemeyer  laboratory 
with  Jlr.  Eickemeyer's  personal  co-operation,  and  are  recorded  in 
the  Transactions  of  the  American  Institute  of  Electrical  Engineers. 
Mr.  Eickemeyer  was  probably  the  first  to  understand  the  importance 
of  testing  the  iron  used  in  electrical  machinery  for  permeability  as 
well  as  hysteresis,  and  special  instruments  were  invented  by  him  for 
this  purpose.  Considerable  experimental  work  on  alternating  cur- 
rent machinery,  especially  with  single-phase  motors,  was  carried  out 
in  the  Eickemeyer  laboratory,  but  had  not  left  the  experimental  stage 
when  the  consolidation  with  the  General  Electric  Company's 
interests  was  made;  the  results,  however,  were  utilized  in  connection 
with  work  done  contemporaneously  at  Lynn,  and  since  that  time 
have  led  to  what  is  now  the  modern  alternating  current  practice. 
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Several  vears  ago  Mr.  Eickenieyer  suffered  from  a  severe  attack 
of  the  Rrippe  and  never  completely  recovered,  being  obliged  to 
spend  the  winter  iu  the  South.  As  the  result  of  his  sojourn  in  the 
South  two  years  ago  he  published  "Letters  from  the  Southwest," 
:is  a  manuscript  for  his  friends,  sketching  iu  the  most  interesting 
and  entertaining  manner  the  habits  and  customs  of  the  people  of 
the  Southwest  States. 

It  was  while  on  the  way  to  the  South  that  business  delayed  Mr. 
Kickemeyer  iu. Washington  until  it  was  too  late.  America  thereby 
lost  one  of  its  foremost  inventors  and  engineers. 


The  Permeability  of  Mild  Steel. 


BY   DUGALD   C.    JACKSON. 

I  note  in  your    issue   of   Feb.  2  that  Mr.  Wiener   includes   in  his 
very  complete  series  of  articles  on  the  design  of  dynamos  some  data 


f.-C.SO,   Mil, 60.  Si  25.  V.Ob. 

20.-C.2u.  Mn.40.  Si.  18.  P.OS. 

3".-C.22.  P. 06. 

4".-C.16.    Mu  50.   Si. 22.  POO. 

S".-C.40.  Mn.18,  Si. 08.  P.{M. 

6°.   C.18.   Mu.06.   Si.02,  P.04. 

-Allen's  Steel. 

-Good  Wrought  Iron. 


"1.  The  permeability  depends  inversely  upon  the  amount  of 
carbon  present. 

"2.  The  permeability  depends  inversely  upon  the  amount  of 
manganese  present  when  it  much  exceeds  .15  per  cent.  " 

These  statements  in  regard  to  the  effect  of  carbon  and  manganese 
and  those  iu  regard  to  other  impurities  which  follow  on  the  page 
werti  enunciated  after  a  careful  study  had  been  made  of  various  test 
pieces  tested  by  myself,  and  of  the  reports  on  magnetic  testing  made 
by  Hojjkinson,  Ewing,  Heurard  and  others.  Since  early  in  1893, 
when  the  paragraphs  which  I  have  just  quoted  were  written,  I  have 
made  various  additional  tests  of  mild  steels,  and  have  added  to  my 
collection  of  data  the  results  of  many  tests  made  by  others. 

Taking  the  results  as  they  come,  there  seems  to  be  quite  conclu- 
sive proof  that  manganese  in  as  large  a  percentage  as  .60  per  cent, 
has  a  marked  injurious  effect  upon  the  magnetic  qualitj-  of  steel 
castings.  The  highest  magnetic  tests  of  mild  steel  castings  of  which 
I  have  any  record  are  given  by  Heurard  in  "  La  Lumicre  Electrique, ' ' 
Vol.  33,  and  by  Ewing  in  a  circular  issued  by  Edgar  Allen  &  Co., 
steel  founders  of  Sheffield,  England.  In  the  latter  sample  especially 
the  manganese  was  exceedingly  low,  and  while  that  is  only  one 
factor  in  the  high  grade  of  this  particular  steel,  I  have,  little  doubt 
that  it  is  quite  a  marked  factor. 

Attached  herewith  is  a  series  of  half  a  dozen  curves  showing  the 
permeability  of  steels  made  by  different  manufacturers.  Alongside 
of  the  curves  is  a  table  showing  the  composition  of  the  samples. 
The  difference  between  the  steels  carrying  .40  per  cent,  or  more  of 
manganese,  and  the  three  samples  carrying  a  very  small  amount  of 
manganese  is  quite  marked.  Any  of  the  steels  whose  curves  are 
shown  here,  when  made  into  solid  castings  of  uniform  quality  and  of 
reasonable  price,  make  much  the  best  material  for  ordinary  forms  of 
dynamo  magnets  when  it  is  desirable  to  use  large  magnetic  densities. 
It  is  to  be  regretted  that  the  ^teel  founders  were  not  drawn  into  the 
discussion  regarding  materials  for  dynamo  frames  which  lately  took 
place  at  a  meeting  of  the  American  Institute  of  Electrical  Engiueers. 


A.  Two-Phased  Alternating  Plant. 


magnetic  density   ((b)   in  thousands. 
Permeability  Curves. 

relating  to  steel  castings.  I  wish  to  call  your  attention  to  cer- 
tain facts  in  relation  to  steel  castings  which  apparently  Mr. 
Wiener  does  not  bring  out.  On  page  54  of  my  "  Text  Book  on  the 
Construction  of  Dynamos"  will  be  found  the  following  statement  in 
regard  to  the  effect  of  impurities  upon  the  magnetic  quality  of  mild 
steels . 


In   the   discussion,    at  the    Cleveland   Convention,  of   Dr.    Bell's 
paper   on   the    monocyclic  system,  Mr.  W.  R.    Gardener,  of    Pitts- 
field,  Mass. ,  said  he  was  much  interested  iu  the   question  of   multi- 
phase   apparatus,  and  while   he   did  not  pretend  to  know  anything 
about    polyphase  or    multiphase    sj-stems,    or     of    teasers,    he     did 
know    that  be  had    something  in  his  station  that  gave  perfect  satis- 
.   faction,  and    fulfilled   bis  requirements  as   a 
central    station    man^a   two-phase    machine 
which    had    been   in   operation     for  over     a 
year  and  a  half.     The  first  work    required   of 
the    two-phase   machine  was    to  supply  a  15- 
hp  motor  a  mile  and  a  half  from  the  station 
over  an  existing  circuit.     An    extra  wire  was 
run,     and    from    that  circuit    there  were  also 
furnished    incandescent    lights  to   stores  and 
dwellings.     Later    on    a    fire    occurred  in    a 
mill,  destroying    its  engine,  and   two  motors 
of    20-hp    each    were   installed   there     upon 
this     circuit,      giving     perfect     satisfaction. 
The    business     increased     so     as    to    neces- 
sitate putting  iu    a   larger    machine,    and  to- 
da}'  power,  incandescent  and  arc    lights    are 
furnished    from     this     one     machine.     The 
station    has    five      alternating    current     ma- 
chines,   of    from    750    to    1,500  lights  capac- 
ity,    as    good    to-day    as    when    they    were 
bought,    but     two-phase    machines    will     be 
substituted     for    them.       The      item     of    re- 
pairs    on      ordinary      apparatus       is    enor- 
mous,    while    with    these      two-phase     ma- 
chines,     including      the     transformers    and 
motors,     not     one     cent    has     been      spent. 
The    five    machines      referred     to     will    be 
displaced    by    one    two-phase   machine,    and 
instead  of  dynamo  attendants  bobbing  from  one  end  of  the  switch- 
board   to    the    other    and    reading  five    ammeters    and    voltmeters, 
they  will  then  nave  to  read  but  one.     No  diSiculty  has  been  experi- 
enced on    the  two-phase  lines  in  operating  motors  and  lamps  simul- 
taneously   on    the    same   circuit,  even    with    one    side    carrying   a 
considerably  larger  load  than  the  other. 


March  lf>,  189S. 


THE     ELECTRICAL     WORLD. 


333 


The  Glasgow  and  West  of  Scotland  Technical  ColleKe. 


;\'     \MiUi: 


II  NKKKTON. 


physical  laboratories  and  workshops.  These  are  well  equippeil,  the 
workshop  coutaiiiiiig  12  tuniiiiK  lathes,  a  drillinjj  niacbine,  forge, 
etc.,  and     having    provision    for  inouMing    and    casting    from    the 


HIS  famous  Technical  Col- 
lege was  created  in  188fi 
by  the  amalgamation  of 
three  previously  rival  insti- 
Intions,  .Anderson  College. 
College  of  .Science  and 
Arts,  and  Allan  Glen  In- 
stitution, and  by  the  in- 
clusion of  the  Atkinson  In- 
.stitution.  Anderson  Col- 
lege, the  first  technical  col- 
lege, started  with  the  ap- 
pointment of  Dr.  Garnett 
to  the  chair  of  natural 
pliilosophy  and  cliennstry 
in  1796.  Anderson  College 
also  embraced  a  medical 
school,  beginning  with  the 
appointment  of  Dr.  Burns 
to  the  chair  of  surgery  and 
anatomy  in  1800.  On  the 
creation  of  the  Technical 
College,  the  medical  school 
was  organized  as  a  separate 
institution. 

In  1823  the  members  of 
the  mechanics'  class  of 
Anderson  College  started  a 
separate  institution,  the 
Mechani(5s'  Institution,  with 
Dr.    Birkberk,     a    previous 

Anderson    College     professor,    as     honorary   patron.       Three     days 

later    the    formation  of    the    London     Mechanics'   Institution    was 

decided  on,  with  Dr.   Birkbeck  as  president.* 
The  .\tkinson  Institution  never  reached  practical   work,  the  funds 

being  left  to  grow,  and  are    now    used    to    provide  bursaries  in  the 

Technical  College. 

The  Allan  Glen  Institution  started  in  1853  to  provide  free  elemen- 
tary education.     On  the   school    hoards    dealing  with  this  question, 

the  trustees  obtained 

enlarged  powers,  and 

in  1878  the  institution 

was  reopened  as  a  sec 

ondarj'  and  technica 

school,      with      well 

equipped   laboratory. 

workshop,    and  class 

rooms,  and    soon  be- 
came the  best  example 

of   a  technical  school 

in  Great  Britain. 

The  Technical  Col- 
lege, as  now  consti- 
tuted,    is    under    the 

direction     of    a   very 

representative    Board 

of    Governors,  30  in 

number,    and     the 

work  is  carried  on  by 

a  staff  of    10  profess- 
ors,   19    lecturers,    5 

extension     lecturers, 

12  teachers  in  the  in 

dustrial     art     depart 

ment,     and    17   chief 

assistants.         Besides 

these     there    is     the 

separate  staff  in  .Allan 

Glen     Institution, 

under     headmaster 

John  G.  Kerr,  M.A 


LLtc  yvoH'-u  /vy. 


Ai.L.'kN  Glen  Institution. 


Prof.  Andrew  Jamieson. 

patterns  made.  Pupils  in  the  highest  class  usually  specialize  for 
chemistry,  engineering  or  art.  There  are  numerous  bursaries  and 
scholarships  to  assist  pupils  in  the  institution,  and  three  bursaries 
open  to  pupils  going  on  to  a  university,  or  day  technical  college,  or 
school.  The  Technical  College  proper  may  be  divided  into  day  and 
evening  courses.  Both  courses  have  departments  in  mechanical 
engineering,  naval  architecture,  electrical  engineering,  archi- 
tecture,    metallurgy,     chemistry,      agriculture,      mathematics     and 

physics.  The  day 
course  has  also  de- 
partments in  civil  en- 
gineering, chemical 
engineering  and  min- 
i  n  g  engineering, 
while  the  evening 
course  has  depart- 
ments in  building 
construction,  m  i  n  - 
ing,  chemical  indus- 
tries, textile  indus- 
tries, art  industries 
and  commerce.  The 
diploma  of  the  col- 
lege is  granted  to 
day  students  in  the 
various  departments 
who  complete  the 
course,  usually  last- 
ing three  vears,  and 
pass  the  requisite  ex- 
aminations. The  cer- 
tificate of  the  col- 
lege is  granted  to 
evening  students  who 
complete  the  course, 
usually  lasting  four 
years,  and  pass  the 
prescribed  examina- 
tions.     In    electrical 


Pupils  enter  Allan  Glen  Institution  at  about  10 
years  of  age, after  undergoing  an  entrance  examination.  As  they  go  for- 
ward in  the  classes  they  get,  besides  a  sound  general  education,  instruc- 
tion in  chemistry,  electricity,  mathematics,  mechanics  and  other  engi- 
neering subjects,  accompanied  by  practical  work  in  the  chemical  and 


*The  Glasgow  Mechanics'  Institution  changed  its  name  in  1881  to  The  College 
of  Science  and  Arts,  and  lerqaiiied  so  till  the  creation  of  the  Technical  College. 


engineering  the  course  of  study  embraces  higher  mathematics,  higher 
physics,  higher  dynamics,  natural  philosophy,  mechanical  engineer- 
ing, chemistry,  and  electricity,  accompanied  with  a  great  amount  of 
practical  training  in  the  workshops  and  laboratories.  The  student 
for  the  diploma  has  to  pass  an  entrance  examination  in  gen- 
eral education,  and  a  science  or  diploma  examination  at  the 
end    of    each  vear.     The  assessor  in  the    final  examination  is    Lord 
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Kelvin  (Sir  William  Thomson).  The  college  is  amply  6Ued  for 
practical  and  laboratory  work.  There  are  wood-working  ami  metal 
working  shops  well  supplied  with  machine  tools,  and  all  work  is 
done  to  scale  drawings.  There  is  also  a  shop  for  plumber  work 
practice.     The  physical  laboratory  has  an  engine,  dynamos,  storage 


motor,  and    receive    special  instruction  in  the  practical  design  and 
calculations  regarding  it. 

The  electrical  engineering  laboratory  is  the  one  of  most  interest 
to  readers,  and  it  is  the  best  equipped  in  the  college.  It  consists  of 
four  rooms,  and  has  a  stcnin    engine  specially  designed    by  the  pro- 


C.^BLE  Testing  .Ai'p.\r.\tis. 

cells,  optical  bench,  polariscopes,  etc.,  and  accommodates  30 
students.  The  chemical  laboratory  for  general  chemistry  consists  of 
a  general  laboratory,  advanced  laboratory,  gasometric  analysis 
laboratory,  special  laboratory  for  combustion  analysis,  furnace  work, 
etc.,  and  a  laboratory  for  spectrum  analj'sis,  etc.  It  is  situated 
in  Anderson  College,  and  is  what  made  the  college  most  famous. 
The  "Technical  Chemical  Laboratory"  is  for  the  study  of  chemis- 
try as  applied  in  commerce  specialh-.  It  consists  of  a  large  separate 
building,  containing  general  and  smaller  laboratories,  gas  analysis 
and  balance  rooms,  museum  and  lecture  room,  and  special  provision 
is  made  for  private  work  by  inventors,  etc. ,  with  or  without  the 
professor's  assistance.     Students    are    expected    and    encouraged  to 


JoiN-rrN.-,. 

fessor  for  accumulator  charging  and  experimental  work.  There  are 
four  dynamos,  accumulators,  ammeters,  voltmeters,  galvanometers 
of  all  kinds,  transformers,  Wbeatstone  bridges  and  testing  sets,  and 
provision  for  making  alJ  kinds  of  tests  and  experiments.  Some  of 
the  apparatus  merits  special  attention,  having  been  used  by  Lord 
Kelvin  and  Prof.  Fleeming  Jenkin  on  Atlantic,  Brazilian  and  other 
cable  expeditions.  One  special  piece  of  apparatus  is  a  splendid  low 
resistance  bridge  (shown  in  initial  cut),  presented  to  the  college 
last  year  by  Messrs.  Siemens  Bros.  &.  Co.,  London,  in  recognition 
of  good  work  done  by  the  students  in  testing  their  new  type  ' '  Obach ' ' 
dry  cell.  A  great  number  of  the  instruments  used  are  made  by  the 
students  in  the  laboratory  workshop.  The  laboratory  owes  much  of 
its  success  to  its  untiring  head,  Prof.  Andrew  Jamieson,  who  is 
widely  known  in  the  electrical  world.  He  has  spared  no  exertion 
to  secure  its  success,  to  increase  its  equipment  and  to  promote  to  the 
utmost  the  interests  of  his  students,  who  are  now  to  be  found  in  all 
parts  of  the  world. 

What  is  called  the  extension  scheme  consists  of  instruction  given 
outside  the  college  by  teachers  in  connection  with  it.  The  sub- 
jects taken  up  are  plumbing,  agriculture  and  fisheries.  In  connec- 
tion with  agriculture  lectures  are  given  under  the  auspices  of  the 
various    local  boards  on  agriculture  and    chemistry,  as  well  as  prac- 


CoLi-EGE  01*  SciKNLi;  AMI  Arts. 


A.N-DERSON  College,    with   young    l.^bok.^tdkv    Builiung  to 
THE  Left. 


make  original  research.  Courses  of  lectures  are  delivered  on  such 
subjects  as  destructive  distillation,  dyeing  processes,  etc.  It  is  also 
equipped  with  a  special  laboratory  for  photography.  The  metal- 
lurgical laboratory  is  fitted  with  assaying  laboratory,  furnace  room 
with  wind  furnaces,  coke  and  gas  muffles,  etc.  There  is  a  general 
drawing  office,  and  a  prime  movers'  drawing  office  and  laboratory. 
The  latter  is  fitted  for  steam  and  gas  engine  experimenting  and 
testing,  and  with  apparatus  lor  steam  generation  experiments,  etc. 
In  the  drawing  office   senior  students   take  up  some  special  form  of 


tical  instruction  in  butter  making  and  experiments  carried  on  in 
fertilizing,  crop  raising,  etc. 

The  department  of  industrial  arts  is  one  not  met  with  in  many 
technical  colleges.  It  comprises  courses  in  house  painting  and 
decorating,  ornamental  metal  work,  lithographic  drawing  and  de- 
sign, modeling,  cabinet  making  and  furniture  work. 

The  Weaving  College  is  the  outcome  of  a  previous  unsuccessful 
endeavor  to  found  a  technical  college.  Failing  the  whole  scheme, 
this  part  was  started,  right  in  the  heart  of  the  weaving  district,  and 
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bas  already  proved  a  great  success.  It  contains  26  power  and  2U 
band  looms  fated  for  all  kinds  of  work,  and  lecture  appliances  to 
explain  the  intricacies  of  weaving. 

Among  tlie  past  professors  the  occupants  of  the  chemical  chair  in 
Anderson  College  are  perhaps  best  known,  and  include  Dr.  Hirk- 
beck,  Dr.  Ure  (author  of  "Dictionary  of  Arts  and  Manufactures,") 
Thomas  Graham,  Dr.  Penny,  Dr.  Thorpe  (now  principal  of  Somerset 
House  Laboratory  ),  and  Dr.  Dittniar;  among  otlieis  may  be  mentioned 
Dr.  Carey  Foster  (now  Professor  of  E.tpeiimental  Physics,  I'niver- 
sity  College.  London),  Prof,  (".eorge  Forbes,  etc.  Among  famous 
students  may  be  mentioned  Dr.  Livingstone,  Lord  Piayfair,  Dr. 
James  Young  (founder  of  the  mineral  oil  trade  in  Scotland),  etc. 
Among  the  present  staff  perhaps  the  most  familiar  names  to  electri- 
cians are    Prof.  Jamieson  and  Prof.  Blylh,  while   the  chairman.  Sir 


SO.ME   or   THE    ELECTKIC.^I,   -APPARATUS. 

John  Neilson  Cuthbertson,  is  one  of  the  most  progressive  of    Scotch 
educationalists. 

It  is  scarcely  possible  in  the  limits  of  this  article  to  do  more  than 
glance  at  some  of  the  departments  of  the  college,  but  this  may  give 
an  idea  of  the  varied  and  important  work  carried  on  by  this  institu- 
tion. Any  reader  desiring  to  know  more  of  the  history  of  the  col- 
lege will  find  full  informaliou  in  an  admirable  book,  "The  First 
Technical  College,"  by  Prof.  Sexton. 


An  Unjust  Patent  Statute. 


BY    ELIHU   THOMSON. 

Now  that  decided  attention  has  been  called,  by  the  decision  of 
the  Supreme  Court  of  the  United  States,  interpreting  Revised 
Statute  No.  4,887,  to  the  relations  existing  between  patents  taken 
out  in  the  United  States  and  abroad,  it  occurs  to  me  that  it  would 
be  interesting  to  note  at  this  time  some  of  the  disadvantages  undei 
which  the  American  inventor  has  labored  in  the  past,  and  under 
which  he  still  labors,  and  not  only  in  so  far  as  it  concerns  the 
taking  out  of  patents,  but  also  in  relation  to  the  publication 
of  new  matter  or  to  the  inventor's  place  in  the  history  of 
an  art. 

While  the  decision  of  the  Supreme  Court  makes  it  plain  that  the 
wording  of  the  law  in  relation  to  the  limitation  of  United  States 
patents  by  foreign  patents  is  to  be  taken  instead  of  what  would 
seem  to  me  to  have  been  the  evident  intent  of  the  original  enact- 
ment, I  wish  to  point  out  some  of  the  injustices  under  which  the 
American  inventor  has  suffered  from  this  law,  as  it  has  been  and  is 
now  interpreted,  in  comparison  with  inventors  and  workers 
abroad. 

An  American  inventor  making  application  for  a  patent  has  been 
and  will  still  remain  under  the  disadvantage  of  being  required  to 
perfect  his  United  States  patent  before  applying  for  patents  abroad, 
and  in  order  to  secure  valid  patents  abroad  he  must  refrain  from 
publication  of  anj'  new  matter  which  he  may  have  discovered  until 
such  foreign  patents  have  been  obtained,  as  the  mere  publication 
nullifies  the  right  to  take  a  patent  in  most  important  foreign  countries. 
But  it  is  practically  impossible,  as  is  well  known,  under  our  sys- 
tem of  patent  examinations,  to  control  the  time  of  issuance  of  a 
patent  in  the  United  States,  and  if  the  application  should  become 
involved  in  an    interference,  which  is  more    than  apt  to  occur  with 


inventions  of  any  considerable  importance,  Ibe  issuance  of  a  patent 
may  be  tied  up  for  an  indefinite  period  of  years.  During  this 
period  there  is  every  prospect  of  the  same  subject  matter  being 
worked  upon  abroad,  or  the  matter  becoming  published,  especially 
if  the  invention  undergoes  development  in  the  United  States.  The 
inventor,  therefore,  if  he  desires  foreign  patent  protection  nmst 
take  his  foreign  patents  and  stand  the  shortening  of  the  term  of  the 
United  States  patent;  or,  if  the  interference  proceedings  or  other 
delays  last  during  the  life  of  the  shortest  foreign  patent,  he  receives 
a  patent  which  has  already  expired  when  it  issues,  a  "still  born" 
patent,  so  to  speak. 

Again,  in  the  race  between  two  interfering  inventions  the  weaker 
party  finding  that  he  will  probably  lose  the  interference  in  the 
United  States  may  easily  transfer  his  scene  of  activity  to  foreign 
countries,  while  the  stronger  party,  feeling  that  he  does  not  wish  to 
ruin  his  United  Stales  interest  at  the  same  time  refrains  from 
patenting  abioad.  In  this  case  the  party  who  is  likely  to  come  out 
ahead  here  does  come  out  at  the  last  without  any  foreign  patents, 
while  the  other  party  to  the  interference  may  come  out  with  sev- 
eral valid  foreign  patents  but  no  United  States  patent. 

Now,  I  do  not  think  it  requires  any  argument  to  show  that  the 
evident  intention  of  the  I'nited  States  law  when  it  was  first  passed 
was  not  to  bring  about  this  stale  of  things  and  so  handicap  the  honest 
American  inventor.  Nor  is  this  all.  The  position  of  the  foieign 
inventor,  under  the  United  States  law,  has  been  that  he  could  make 
his  applications  in  foreign  countries  whenever  he  felt  like  doing  so 
and  receive  bis  patents,  and,  after  au  indefinite  period  thereafter, 
he  was  at  libertv  to  apply  for  a  United  Slates  patent  and  obtain  a 
patent  only  limited  by  the  shortest  term  foreign  patent.  Prior  pub- 
lication here  would  not  affect  his  rights.  Prior  publication  does 
affect  the  L'niled  Stales  inventor's  rights  abroad.  Dots  not  This 
amount  to  a  discrimination  against  the  United  States  inventor?  And 
would  it  not  really  tend,  were  there  not  other  favorable  influences, 
to  discourage  invention  here? 

But  there  is  still  another  point  which  I  consider  of  the  greatest 
importance.  Owing  to  the  conditions  under  the  law  as  it  exists, 
the  United  Stales  inventor,  no  matter  what  the  importance  of  bis 
work  may  be,  is  debarred  from  publishing  it  until  the  issuance  of 
his  United  States  patent,  which  may  take  a  }-ear  or  two  in  the 
Patent  Office,  unless  he  is  ready  to  forego  some  of  the  years  of  its 
life  by  taking  out  foreign  patents  at  once  after  his  United  States 
application  has  been  filed.  He  is,  therefore,  under  restraint  as  to 
publication  if  he  wishes  to  protect  his  foreign  rights  at  all.  And, 
let  us  ask,  what  has  been  the  effect  of  this  condition  of  affairs? 
Has  it  not  beeu  that  an  undue  proportion  of  the  history  of  many 
new  advances,  especially  in  the  electric  art,  has  been  first  published 
abroad?  Has  it  not  been  that  publications  of  new  material  have 
often  been  made  abroad  when  in  fact  the  same  subject  matter  had 
been  worked  out  here,  in  some  cases  years  before?  Does  it  not 
result  in  the  credit  for  new  work  or  the  making  of  history,  as  it 
were,  in  a  new  art,  being  accorded  in  larger  measure  to  workers 
abroad  than  would  otherwise  be  the  case?  Now,  suppose  that 
instead  of  this  law  having  existed  at  all,  inventors  who  had  made 
valuable  discoveries  or  inventions  were  at  liberty  to  apply  for  their 
United  States  patents  and  were  equally  at  liberty  to  applj-  for  at 
once  and  obtain,  without  prejudice  to  their  United  Stales  rights, 
foreign  patents  on  the  same  inventions,  theu  they  might  freely 
publish  at  once  their  work  and  obtain  the  credit  for  it  to  which 
they  are  entitled,  and  which  under  the  present  condition  of  affairs 
bas  often  been  taken  from  them  on  account  of  the  enforced  delay 
of  waiting  for  the  issuance  of  the  United  States  patents  before 
applying  for  foieign  patents.  "  I  have  known  it  to  be  the  case,  aud 
I  have  not  the  slightest  doubt  that  others  actively  at  work  in  the 
electric  field  have  had  the  same  experience,  that  the  first  entrance 
into  the  electrical  literature  of  some  new  and  important  advance 
has  been  through  the  foreign  publications,  when,  in  fact,  the  broad 
subject  had  been  worked  over  and  was  known  for  a  long  time  pre- 
viously here,  but  was  withheld  on  account  of  this  unfortunate  state 
of  patent  laws  in  this  country. 

The  United  States  is  entitled  to  take  its  proper  place,  not  only  in 
the  actual  work  acccomplished,  but  in  the  literature  which  natu- 
rally accompanies  the  work,  and  without  such  a  restraint  as  now 
exists.  The  question  arises,  how  long  is  the  United  States  worker 
to  be  so  handicapped,  or  practically  put  under  a  ban,  by  ill-consid- 
ered laws?  This  is  a  question  which  I  have  often  asked  myself, 
and  the  answer  to  which,  I  have  no  doubt,  has  been  sought  by 
many  who  have  experienced  the  same  hardships. 
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Power  Transmission. 


HV    OSSIAN   CHYTR/i;iS. 

For  power  transinissiou  of  some  leng-th  the  best  present 
eiiK-ineering-  is  to  convert  the  power  into  electrical  energy  and 
through  proper  conductors  transmit  it  to  the  place  for  it  to  be 
utilized  or  distributed.  It  is  clear  that  the  transmitting  of 
power  has  an  economical  limit  in  regard  to  the  distance,  since 
the  interest,  depreciation  and  attendance  of  the  stations  and 
the  line  at  a  certain  distance  from  the  generating  station  make 
the  power  cost  more  at  this  point  than  if  it  were  produced  there 
by  steam. 

One  of  the  factors  which  determine  this  distance  is  the  kind 
and  size  of  conductor.  To  get  this  of  the  proper  dimensions  is 
thus  an  important  problem  for  an  economical  power  transmis- 
sion. We  know  that  increasing  the  cross  sectional  area  of  the 
conductor  for  the  same  current  decreases  the  power  lost  in  the 
conductor  and  I'icc  versa.  If  we  then  know  the  cost  of  the 
power  lost  in  the  line  and  also  the  cost  of  the  conductor  and  the 
cost  of  such  items  as  are  proportional  to  an  increased  cross 
sectional  area  of  the  conductor,  we  can,  by  calculation,  get  the 
most  economical  size  of  the  conductor. 

The  cost  of  power  lost  in  the  line  is,  if  the  power 
source  is  greater  than  our  need,  dependent  upon  the  cost  of 
the  power  at  the  terminals  of  the  generating  station.  If  the 
power  at  the  generating  station  is  not  sufficient  so  that  power 
must  be  produced  by  steam  at  the  receiving  station,  the 
cost  is  dependent  upon  the  cost  of  the  electrical  power  pro- 
duced at  the  receiving  station  by  steam.  If  the  power  is  not 
sutKcient,  but  we  do  not  wish  to  make  up  for  the  further  need  at 
the  receiving  station,  the  value  of  the  power  lost  is  fixed  hy  the 
profit  on  the  power  at  the  receiving  station  plus  the  cost  of  the 
power  at  the  terminals  of  generating  station. 

The  cost  of  the  erected  conductor  is  fixed  by  the  price  of  the 
conductor  and  such  items  as  are  proportional  to  the  weight, 
as  the  freight  to  the  place  of  its  erection,  the  cost  of  the  pole 
line,  the  work  of  erecting  the  line,  etc.,  etc.  The  cost  of  the 
ground  over  which  the  pole  line  is  going  and  the  fencing  in  of 
the  line,  etc.,  have  on  the  other  hand,  nothing  to  do  with  an  in- 
crease of  the  cross  sectional  area  of  the  conductor. 

If  we  now,  for  a  certain  power  transmission  with  a  given 
E.  M.  F.  for  different  current  densities  per  sqviare  inch  of  cross 


Relation  Between    Power  Transmitted  and  Size   of  Con- 
ductor. 

sectional  area  of  the  conductor,  figure  the  cost  of  the  power  lost 
in  the  line,  the  interest  and  depreciation  on  the  cost  of  the  cop- 
per and  such  items  as  are  proportional  to  the  increased  conductor: 
then,  for  the  current  densities  at  which  the  sum  of  these  is  the 
smallest,  the  capital  outlay  is  also  the  smallest  for  that  power. 

For  this  case  let  us  assume  that  1.000  kw  are  to  be  delivered 
15  miles  from  a  generating  station  at  a  voltage  of  10,000. 
Further,   let   us   assume  that  the  yearly    cost  of  an  electrical 


kilowatt  delivered  to  the  line  is  $15,  which  includes  buildings, 
the  mechanical  and  electrical  generating  apparatus,  step-up 
transformers  and  every  item  proportional  to  an  increase  of  the 
installed  capacity  of  the  generating  station. 

Let  us  assume  the  cost  of  the  copper  for  the  line  at  the  place  of 
its  erection  to  be  15  cents  per  pound,  which  includes  such  items 
as  grow  in  proportion  to  an  increased  size  of  conductor.  The 
interest  and  depreciation  of  the  copper  in  the  line  we  will  as- 
sume to  be  S  per  cent,  and  the  interest  and  depreciation  of  the 
generator  station,  etc.,  to  be  10  per  cent. 

The  values  we  get  from  the  above  data  are  represented  in  the 
accompanying  diagram,  where  the  ordinates  of  the  curve  a-a 
represent  the  interest  and  depreciation  on  the  cost  of  the  cop- 
per in  the  line,  and  the  ordinates  of  the  straight  line  x-b  the 
cost  of  the  power  lost  in  line.  The  ordinates  of  x-b  are  propor- 
tional to  the  abscissa-  when  the  ordinates  of  a-x  are  inversely 
proportional  to  the  abscissa^.  It  is  well  known  that  they  are 
least  when  they  are  equal,  and  this  is,  under  the  above  condi- 
tins,  at  60S  amperes  per  square  inch  cross  sectional  area. 

It  can  be  seen  from  the  diagram  that  the  density  per  square 
inch  of  the  cross  sectional  area  of  the  conductor  is  independent 
of  the  power,  the  E.  M.  F.  and  the  distance.  This,  however, 
may  be  made  to  appear  more  clear  from  the  following  explana- 
tion: 

Call  the  power  transmitted  /"watts,  the  E.  M.  F.  E  volts  and 
the  distance  between  stations  A' feet.     Then  the  amperes  in  the 

/> 
line  are  —  and  the  cross  sectional  area  of  theconductorrequired 

p 

for  a  density  of  A' amperes  per  square  inch  is  -_-^  square     inch. 

The  resistance  of  the  line,  if  the  resistance  of  one  cubic  inch  of 
copper  is  a  ohms,  is: 

A'x£'XA'XaX12x2     . 

-= -, ohms. 

The  watts  lost  in  line  are  : 

P^       XxEX/^XaXl2X2 

£■'  "^ 


X 


which  reduces  to 


XX  PX  KX  a  X  12X2 


The  value  in  dollars  of  these  watts  is,  at  b  dollars  per  watt  per 
annum, 

XxPxKxaXbX  "1^2X2 
E 
The  number  of  cubic  inches  of  copper  in  line  is,  for  A'  amperes 
per  square  inch, 

cubic  inches. 


/"  X  A"  X  12  X 


EXX 

Tlie  interest  and  depreciation   in  dollars  on   the  cost  of   the 
copper  in  line  are  at  c  dollars  per  cubic  inch, 
PX  K  XCXV2X2 
EXX 
Then  from  the  above,  the  most  economical  density  is  : 

A'X/'XA'XaX6X12X2_/'XA'X<:X12x2 


EXX 


and 


and  finally. 


Xxaxb  ■ 


>/  a  X 


(1) 


(2) 


If  now  for  a,  the  resistance  of  one  cubic  inch  of  copper,  we 
substitute     -  ;  for  b,  the  value  per  watt  per  annum  of  the  power 

lost  in  the  line,  substitute  $0,015;  for  c,  the  interest  and  deprecia- 
tion per  cubic  inch  of  copper  in  line,  substitute  $0.00384,  which 
values  correspond  to  the  above  assumptions,  we  get  605  amperes 
per  square  inch. 

When  the  current  density  per  square  inch  is  determined  from 
equation  (2),  it  remains  to  determine  for  what  current  load  the 
actual  cross  sectional  area  shall  be  figured.  We  know  that  in  a 
conductor  the  loss  is  proportional  to  the  square  of  the  current,  and 
when,  as  is  mostly  the  case,  the  maximum  value  of  the  current 
is  far  above  the  average  working  current,  it  is  doubtful  for  what 
current  load  we  should  figure  the  conductor.  At  the  generating 
station,  the  machinery,  building,  etc.,  must  be  for  the  maximum 
output,  so  that  the  factor  due  to  this  is  nearly  the  same  whether 
the  full  capacity  is  utilized  or  not.  The  cost  of  the  power  lost? 
in  line  is,  under  these  conditions,  proportional  to  the  resistance 
of  the  conductor.     The  cost  of  the  conductor,  on  the  other  hand, 
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is  inversely  proportional  to  tlie  resistance,  antl  the  suin  of  these 

two  is  least  when  they  are  equal. 

Uet  the  maxiiuuin  current  for  a  certain  power  transmission  be 

E 
/  amperes.     If    we  then  in   equation  (1)  substitute    ,j  for  /  ami 

figure  the  resistance  K  of  the  line,  we  get: 
A'  X  t-  X  12  X  2 


Explosions  In  Underground    Electric    Mains   and    Suggestions 
How  to  Prevent  Them. 


A'  =  - 


ohm. 


A'  X  /  X  *. 

This  value  of  A'  we  shall  find  corresponds  to  a  cross  sectional 
area  of  the  conductor  figured  for  the  maximum  current  /  with  A' 
amperes  per  square  inch  cross  sectional  area  of  the  conductor, 
when  A' is  determined  from  equation  (2). 


Electrical  Execution. 


At  a  ineeling  of  the  New  York  Prison  Association  in  New  York 
City  last  week,  Dr.  .•\uguslin  H.  Goelet  gave  an  account  of  his 
observations  at  the  recent  execution  of  the  negro  murderer  Hampton 
at  Sing  Sing,  and  read  the  report  of  Dr.  T.  Iv  Oertel  on  a  micro- 
scopical examination  made  of  the  blood  and  tissues  of  the  executed 
criminal. 

Dr.  Goelet,  in  referring  to  the  controversy  recently  excited  by 
D'Arsonval's  statement  that  the  electric  current  as  employed  in  the 
New  York  State  prisons  for  the  execution  of  criminals  does  not 
create  absolute  death,  partly  ascribed  it  to  the  apparently  negative 
results  of  the  official  examinations  of  the  bodies  of  the  first  six  crim- 
inals executed  by  electricity  at  Sing  Sing  prison.  Had  the  official 
pathologist,  be  said,  who  assisted  at  these  post  mortems  not  limited 
his  examination  of  the  brain  to  one  case,  he  would  have  been  able 
to  discover  what  has  only  uow,  three  years  later,  been  demon- 
strated. Even  in  the  single  case  when  such  an  examination  was 
made,  it  was  admitted  that  minute  extravasations  of  blood  in  the 
brain  due  to  rupture  of  blood  vessels  were  found,  but  not  only  did 
the  report  attach  no  special  significance  to  this  fact,  but  it  was  not 
even  thought  of  sufficient  importance  to  warrant  a  similar  exam- 
ination in  auj-  of  the  other  five  cases. 

After  giving  abstracts  from  the  report  of  himself  and  Mr.  A.  E. 
Kennelly  in  The  E1.ECTRICAI.  World  of  Feb.  16,  1895,  Dr. 
Goelet  read  the  pathological  report  of  Dr.  Oertel  on  the  examina- 
tion of  the  blood  and  of  tissues  from  various  organs  of  the  criminal. 
The  deductions  drawn  by  Dr.  Oertel  from  his  examination  are  as 
follows: 

1.  The  chief  action  of  the  electric  forces  is  upon  the  blood  and 
the  blood  vessels. 

2.  The  red  blood  corpuscles  have  less  power  of  resistance  to  this 
force  than  have  the  white  ones. 

3.  That  one  or  more  of  the  elements,  the  presence  of  which  is 
required  for  the  coagulation  of  the  blood,  is  b)-  the  electric  force 
changed  or  destroyed. 

4.  Some  germicidal  agent  formed  in  the  blood,  precluding  the 
continued  existence  and  multiplication  of  putrefactive  organisms. 

5.  The  liver  seems  to  be  the  organ,  of  those  examined,  most  sus- 
ceptible to  the  force  exerted. 

6.  Of  the  organs  examined,  the  lungs  offered  the  most  resistance 
to  the  force  in  question. 

7.  The  force  exerted  is  sufficient  to  rupture  the  brain  tissues  and 
the  smaller  vessels  of  the  brain,  thus  producing  universal  hemor- 
rhages in  its  substance. 

8.  No  destruction  of  the  cellular  elements  of  the  tissues  seems  to 
have  been  produced. 

9.  The  deviations  from  the  normal  conditions,  as  noted,  are  suffi- 
cient to  produce  a  lethal  result. 

In  conclusion  Dr.  Goelet  stated  that  death  was  instantaneous  and 
apparently  painless,  which  latter  must  be  true,  as  electricity  travels 
faster  than  the  nerves  can  transmit  painful  impulses.  The  great 
and  sudden  rush  of  blood  to  the  internal  organs  and  to  the  cranial 
cavity  was  the  cause  of  an  enforced  apoplexy  which  was  overwhelm- 
ing. This  state  of  affairs  was  doubtless  produced  by  the  intense 
muscular  contraction  forcing  the  blood  to  the  internal  cavities 
where  no  resistance  existed  to  oppose  it,  and  the  microscopical 
examination  confirms  this  opinion,  since  it  was  found  that  the  liver 
was  engorged  with  blood,  while  the  lungs,  which  are  compressed  by 
the  diaphragm  and  chest  walls,  contained  no  unusual  quantity  of 
blood  except  in  the  upper  part.  It  may,  then,  be  confidently 
asserted  that  the  death  was  painless,  and  if,  therefore,  murder,  as  the 
law  declaies,  must  be  expiated  by  the  death  penalty,  electricity 
should  be  universally  adopted  as  a  method  of  accomplishing  this 
in  the  most  humane  manner. 


BY    AHTHUK    SHll'I'KY. 

The  many  explosions  in  underground  conduits  which  have 
recently  taken  place,  and  are  becoming  more  frequent  in  all  parts 
of  the  world,  naturally  set  us  all  thinking  as  to  what  can  be  the 
actual  cause  of  some  of  them.  Therefore,  in  order  to  solve  the 
problem  we  must  consider  the  subject  matter  in  all  its  bearings,  and 
I  think,  to  do  this,  that  explosions  in  electric  mains  should 
be  classed  under  three  headings,  viz.  :  1.  Those  that  are 
brought  about  by  carelessness,  which,  of  course,  can  be  greatly 
reduced  by  more  stringent  rules  being  introduced  and  enforced  to 
prevent  them.  2.  Those  proved  to  be  caused  by  short  circuits, 
faulty  fuses,  corrosion,  overheating  of  the  main  cables,  sparking, 
etc.  And,  third,  those  that  frequently  mysteriously  occur,  the 
cause  of  which  as  yet  remains  unsolved. 

Mauj'  suggestions,  from  time  to  time,  have  been  promulgated  by 
several  of  our  scientists,  both  in  England  and  abroad,  but  none,  so 
far  as  I  can  learn,  have  ever  suggested  or  even  hinted  at  what  I 
believe  to  be  one  of  the  real  causes  that  has  brought  about  several 
of  these  disasters  which  have  so  frequently  occurred  in  vari- 
ous parts  of  the  country  iir  a  most  mysterious  way.  My 
"theory"  is  that  many  of  these  explosions  which  have  taken  place 
both  here  and  on  the  Continent  during  the  past  ten  }'ears  have  been 
brought  about  under  certain  atmospheric  conditious,  and  are  caused 
by  lightning  flashes  being  conveyed  to  the  earth  through  lightning 
conductors  which  need  not — in  order  to  cause  an  explosion — be  fitted 
in  the  immediate  vicinity  where  such  explosions  actually  occur,  for 
lightning  waves  are  known  to  travel  underground  for  many  miles 
until  they  reach,  or  are  absorbed,  by  water  or  damp  earth,  both  of 
which  have  a  great  affinity  for  electricity.  Then,  again,  it  must 
not  be  forgotten  that  the  principal  thoroughfares  of  all  large  cities, 
in  which  the  electric  mains  are  being  laid,  are  composed  of  a  com- 
pound substance  of  a  semi-metallic  nature  consisting  of  earth  and 
pulverized  metals  brought  into  existence  by  reason  of  the  wear  and 
tear  of  thousands  upon  thousands  of  tons  of  iron  tires,  carriage 
wheels,  horseshoes  and  other  pulverized  metallic  substances,  into 
which  compressed  compound  there  is  laid  a  network  of  gas,  water 
and  bare  copper  electric  mains,  a  combination  of  which  forms  an 
absolute  and  couiplcle  passage  for  the  conveyance  of  the  flashing 
currents.  Therefore,  this  is  one  of  the  problems  to  be  solved  among 
others,  and  some  method  introduced  by  which  explosions  will  be 
prevented  from  this  cause  in  the  future.  I  base  my  theorj-,  which 
I  claim  to  be  fundamental,  on  the  fact  that  many  mysterious  explo- 
sions have  occurred  in  districts  where  thunder  and  lightning  have 
been  hovering  about  in  the  vicinity  at  the  time.  Hence,  I  am  con- 
vinced that  this  is  one  of  the  real  causes  which  has  brought  about 
the  actual  firing  of  explosive  mixtures  which  naturally  accumulate 
in  the  culverts  and  manholes  of  some  systems. 

I  think  Sir  David  Salamon's  suggestion  as  to  filling  up  the 
open  spaces  and  manholes  with  small  sand  bags,  in  order  to  prevent 
excessive  accumulation  of  explosive  gas,  a  very  good  idea,  and  his 
p^an  should  be  thoroughly  tried.  In  England,  Major  Cardew  has 
called  special  attention  in  his  recent  reports  to  the  importance  of 
using  proper  fuses,  and  it  is  to  be  hoped  that  the  Board  of  Trade 
and  also  insurance  offices  will  now  insist  upon  contractors  being  more 
particular  as  to  the  type  of  main  fuses,  also  fuse  links,  used  by 
them,  for  undoubtedly  to  the  slipshod  and  makeshift  manner  ibis 
section  of  the  industry  is  frequently  scanted  over  in  many  instances, 
could  be  traced  not  only  several  explosions  which  have  occurred 
in  the  mains,  but  also  many  of  the  mysterious  fires  which  have 
occurred  in  electric  circuits  by  reason  of  those  faults  which,  if 
more  carefully  studied,  would  greatly  tend  to  reduce  the  causes 
enumerated  in  category  No.  2,  as  above  described. 

If  you  can  spare  space  in  your  journal  to  record  mj-  views  upon 
this  subject,  please  do  so,  as  the  theory  and  suggestions  made  m.iy 
assist  in  solving  the  problem  relative  to  the  causes  of  several  very 
mjsterious  explosions  which  have  occurred  both  in  American  under- 
ground electric  mains,  as  well  as  those  which  are  continually  taking 
place  on  this  side  of  the  water.  It  would  be  interesting  to  obtain 
the  views  of  American  engineers  versed  on  the  subject,  and  whose 
ideas  and  experiences,  if  recorded,  may  throw  more  light  on  the 
subject,  and  thus  assist  in  preventing  these  sad  disasters  and  losses 
of  life  in  the  future,  unfortunately  brought  about  by  reason  of  the 
leakage  of  gas  from  old  faulty  gas  mains,  known  to  exist  in  many 
districts  where  electric  cables  are  continually  being  laid. 
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The  Demand  for  Electrical  Engineers. 


BY    FREDERICK  H.     I'OKD. 

In  a  recent  issue  of  a  technical  paper,  devoted  to  the  interests  of 
electricity,  there  appeared  an  article,  copied  from  the  New  York 
Sii'i,  in  regard  to  the  demand  for  educated  engineers.  The  writer 
made  the  statement  that,  in  his  opinion,  the  field  of  electrical 
engineering  offered  more  promise  of  wealth  and  fame  than  "law, 
the  grocery  busine.>;s,  writing  or  knife  grinding." 

Although  no  editorial  comment  was  made  upon  the  article,  its 
appearance  in  a  technical  paper  would  give  added  weight  to  the 
opinions  of  its  writer  in  the  mind  of  a  young  man  making  a  choice 
of  occupations. 

A  great  mistake  is  being  made  in  continually  holding  up  the  pro- 
fession of  the  electrical  engineer  as  one  offering  almost  unlimited 
possibilities  in  the  matter  of  salaries  and  demand  for  men.  This 
mistake  is  most  frequently  made  by  persons  who  probably  really 
know  nothing  whatever  of  the  subject,  and  who  are  of  the  class  who 
are  continually  making  the  statement  that  "electricity  is  in  its 
infancy;  and  the  laws  which  control  its  working  are  but  little 
understood.  " 

The  aim  of  the  present  article  is  not  to  question  the  value  of  a 
technical  education  for  the  electrical  engineer,  but  to  give  some 
facts  in  regard  to  the  demand  for  j-oung  men  with  .such  an  education. 

At  the  present  time  there  are  probably  not  more  than  half  a  dozen 
entirely  distinct  companies  in  the  country  that  would  be  able  to 
furnish  the  entire  electrical  equipment  for  a  plant  for  light  or  power 
of  more  than  500  hp  capacity.  In  these  large  works  the  design  and 
planning  of  both  plants  and  machinery  is  under  the  immediate 
charge  of  two  or  three  electricians  who  have  a  thorough  understand- 
ing of  the  practical  requirements  of  their  work  as  well  as  the  theories 
which  govern  it.  The  ideas  which  they  furnish  are  carried  out  by 
the  draughtsman  in  an  almost  purely  automatic  manner  by  the  use 
of  tables  and  slide  rule.  In  the  shop  the  work  is  carried  on  from 
working  drawings,  and  no  special  knowledge  of  electricity  is 
required.  When  the  machines  are  tested  for  efficiency  or  other 
qualities,  the  work  is  done  according  to  some  scheme  worked  out  bj' 
the  chief  electrician,  and  the  results  are  worked  out  by  means  of 
formula;  selected  by  him  to  fit  the  case  in  hand.  In  many  cases 
the  persons  making  the  test  know  nothing  of  the  reasons  for  what 
they  do.  In  the  .smaller  factories  the  apparatus  is  often  designed  by 
some  outside  engineer.  It  is  turned  out  from  working  drawings, 
and  no  attempt  is  made  to  test  the  machines  in  any  waj-.  Often 
there  is  no  one  in  the  factory  who  can,  with  justice,  lay  claim  to 
the  title  of  electrician. 

In  the  central  station  for  power  and  light  we  find  the  same  condi- 
tions. The  aim  of  the  supply  companies  has  been  to  turn  out 
machines  of  the  utmost  simplicity  of  design  and  construction.  To 
such  a  degree  of  perfection  has  this  been  carried  that  all  parts  of 
a  machine  liable  to  injurj'  or  wear  are  made  interchangeable,  and  it 
only  requires  a  fairly  good  mechanic  to  make  what  repairs  are 
needed.  The  work  of  keeping  the  machiner3'  running  is  a  matter  of 
such  simplicity  that  almost  any  mechanic  is  thought  equal  to  the 
task  after  a  few  months'  experience. 

The  capital  invested  in  the  electrical  industries  of  the  country  is 
largely  in  the  fonn  of  stock  couiinnies.  The  larger  companies  have 
been  gradually  .ibsorbing  the  smaller  ones,  and  have  united  among 
themselves.  This  has  lessened  the  demand  for  educated  electricians, 
the  executive  departments  of  the  companies  uniting  having  been 
combined  into  one  department.  The  closing  down  of  many  large 
works  owing  to  financial  trouble  or  patent  litigation  has  also  thrown 
a  large  number  of  men  having  botb  experience  and  ability  on  the 
market,  thus  causing  the  supply  of  engineers  to  be  in  excess  of  the 
demand.  The  struggle  for  place  caused  by  this  state  of  affairs  has 
forced  down  the  wages  to  such  an  extent  that  the  average  engineer 
will  not  receive  a  better  salary  than  the  head  bookkeeper  of  a  large 
wholesale  concern. 

The  statement  that  for  the  average  young  man  the  field  of  elec- 
trical engineering  offers  more  promise  of  success  than  "law,  author- 
ship, the  grocery  business  or  knife  grinding,"  may  be  questioned. 

He  will  be  obliged  to  spend  at  least  six  years  in  preparation  before 
he  will  be  able  to  earn  enough  to  barely  pay  his  expenses,  and 
during  the  greater  part  of  this  time  he  will  be  paying  out  money 
instead  of  earning  it.  The  same  time  spent  in  preparation  for  either 
law  or  medicine  would  qualify  him  for  beginning  practice,  while 
the  time  spent  in  business  or  journalism  should  find  him  in  a  good 
position.     In  the  law  or  medicine   he   is  working   for   himself,  and 


he  reaps  the  benefit  of  whatever  success  he  may  have.  The  young 
engineer  will  in  most  cases  not  have  the  capital  needed  to  start  in 
business  for  himself,  and  is  forced  to  accept  a  subordinate  position 
with  some  company. 

Here  he  will  get  but  a  part  of  the  profit  coming  from  any  success 
on  his  part,  the  greater  share  going  to  his  employer,  while  he  will 
suffer  for  his  failures  as  much  as  if  he  were  working  for  himself. 

The  young  man  choosing  electrical  engineering  as  a  profession 
must  do  so  w-ith  the  understanding  that  he  will  have  to  work  hard 
and  long,  and  for  wages  which  are  not  large  in  relation  to  the  work 
done.  For  the  young  man  who  loves  engineering  enough  to  work 
for  engineiring,  and  not  for  wealth,  there  is  as  good  a  fiild  in  elec- 
trical work  as  in  any  branch  of  engineering.  The  idea  that  there 
are  positions  with  large  salaries  attached  waiting  to  be  filled  by  him 
is  a  mistake.  There  are  but  few  large  salaried  positions  at  best, 
and  they  are  filled  by  men  having  large  experience  and  influence 
with  the  capitalists  back  of  the  company. 

The  demand  in  electricity  at  the  present  time  is  not  for  educated 
electricians,  but  for  educated  capitalists;  for  men  who  will  see 
that  it  is  better  to  hire  men  who  know  why  things  should  be  done, 
and  who  will  look  after  economy  in  the  output,  rather  than  to 
hire  cheap  men  and  waste  the  salary  of  a  good  man  in  inefficient 
methods  of  working. 

When  capital  has  been  so  educated,  then  and  not  until  then  will  the 
relation  between  work  done  and  pay  received  b}-  the  engineer  com- 
pare favorably  with  that  of  the  lawyer,  the  doctor,  the  writer  and 
the  merchant. 

The   Borchers   Battery'. 


Dr.  Borchers  has  replied  in  a  recent  number  of  the  Zeilsckri/t 
fi'ir  Elektrotechnik  und  Elektrocheniie  to  the  criticisms"  which 
have  been  advanced  on  the  cell  devised  by  him  for  the  direct 
production  of  electrical  energy  from  the  energy  of  gaseous  fuel, 
and,  seeing  that  the  matter  has  led  to  a  considerable  amount  of 
discussion  in  our  correspondence  columns,  we  append  a  transla- 
tion of  his  letter  defending  his  position  : 

On  the  Reactions  in  the  Borchers  Cell. 

A  reference  appears  in  this  journal  {Zcitschrift  fiir  Elektro- 
technik und  Electrochemie)  under  the  above  heading,  dealing 
with  a  criticism  by  Mr.  Reed^  of  my  paper  read  before  the 
German  Electro-Technical  Society,  or  perhaps  of  an  imperfect 
translation  of  it.  I  need  not  here  repeat  the  objections  urged 
by  Mr.  Reed,  but  may  deal  with  them  at  once  as  follows  : 

1.  With  regard  to  the  confusion  which  Mr.  Reed  supposes 
me  to  have  made  between  cuprous  chloride  and  metallic  copper, 
I  need  do  little  but  repel  the  insinuation  as  absurd.  The 
behavior  of  a  solution  of  carbon  monoxide  in  cuprous  chloride 
is  thus  described  by  C.  Winkler  in  his  text  book  on  technical  gas 
analysis  : 

"  For  the  absorption  of  carbon  monoxide  a  solution  of 
cuprous  chloride  is  used,  with  which  the  gas  forms  a  compound 
CuiCljCO.  The  cuprous  chloride  can  be  used  either  in  acid  or 
animoniacal  solution  ;  but  the  latter  is  generally  to  be  preferred, 
as  the  carbon  monoxide  in  presence  of  excess  of  ammonia  gradu- 
ally yields  ammonium  carbonate  and  metallic  copper,  which  is 
deposited  on  the  walls  of  the  absorption  vessel.  The  reaction 
takes  place  according  to  the  equation, 

"  Cu^CUCO  +  4NH3 -1- 2H3O  =2Cu-|-2NH,Cl-|-(HN.)jCOs;  and 
has  as  its  result  a  continual  suppression  of  the  carbon 
monoxide  absorbed,  and  also  the  protection  of  the  solution  from 
oxidation  by  the  presence  therein  of  the  metallic  copper  which 
is  correspondingly  deposited." 

2.  I  not  only  thoroughly  recognize  the  possibility  of  the  reac- 
tion expressed  by  the  equation  O  +  CujCU -|- 2HC1  =  2CuCU + 
HiO,  but  I  have  actually  indicated  that  this  equation  is  likely  to 
occur  primarily  in  the  cathode  compartment,  as  may  be  seen  by 
reference  to  an  article  in  the  Che»iische  Industrie,  XXII.,  No- 
vember IS,  1894. 

The  final  and  sole  product  of  my  gas  cell  is  never  cupric 
chloride  when  its  working  takes  place  normally.  We  have  seen 
above  that  carbon  monoxide  possesses  the  power  of  depositing 
copper  from  a  solution  of  a  cuprous  salt,  being  itself  oxidized  to 
carbon  dioxide,  as  may  be  demonstrated  by  taking  the  equation 

^  From'the  London  Electrician. 

'  See  The  Electrical  World  (Digest)    Nov.  10.  Dec.  8. 15.  29.  1894. 
"See  The   Electrical  World  of   Dec.    22,  1894.  in  which  the  article  of   Mr. 
Reed  originally  appeared. 
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iiuoted  above   from  Winkler,   and   eliminating   all   that    is   not 
essential  to  its  occurrence.     It  then  becomes 
( a )  CujCl,  +  CO  =  CujClaCO,  and 
(/J)  Cii.CUCO  +  H,0  -  Ciij  +  2HC1  +Ct)j. 
Disrejfardinjj   the    presence  of   ammonia,  a   solution    has   been 
prepared   by    the   action   of  carbon    monoxide,   capable,   under 
certain   circumstances,   of    depositing   copper.      These   circum- 
stances consist  chiefly  in  the  avoidance  of  the  formation  of   too 
much  free  h_vdrochloric  acid.    Ammonia  neutralizes  hydrochloric 
acid.     The  reaction  given  by  Reed  also  needs  hydrochloric  acid, 
thus  : 

( )  +  Cu.Clj  +  2HC1  =  «CuCU  +  H.O. 

If,  then,  we  were  to  take  this  reaction  to  represent  that  occurring 
in  the  cathode  compartment,  and   the  former  pair   of   equations 
for  those  taking   place  in  the  anode  compartment  and   regard 
them   as   primary,  or  if   we  were   to   have   in   two  vessels  com- 
pletely separated    from   one   another    cuprous   chloride   treated 
with  carbon  monoxide  in  the  one  and  cuprous  chloride  saturated 
with  air  in  the  other,  and  were  to  unite  these  two  liquids  to  form 
a  circuit   the   reaction  would  then  doubtless  occur  according  to 
the  equation  Cu..  +  2Cu;Clo  =  2CU3CI..     In   fact,  a  cell  would  be 
formed  from  the  action  of  cupric  chloride  upon  copper  regarded 
as   reduced    by  the   carbon    monoxide.     I    need   scarcely  cite  an 
authority  to  justify  the  statement  that  cuprous  chloride  is  formed 
by  the  action  of   cupric  chloride  upon  copper,  whether  as   actual 
metal  or  regarded  as  separated  from  solution.     If,  then,  the  four 
fundamental  equations  be  added  together,  thus 
Cu.,Cl.,  +  CO  =Cu-..Cl...CO 
Cu.CljCO  +  H.O  =  Cu,  +  2HC1  +  CO, 
CU3CI..  +  2HC1  +  O  =  2CuCl,  +  H.O 
2CuCl,  +  Cu2  =  2Cu,Cl.. 
their  arithmetical  sum  will  be  found  to  be  CO  -f-O  =  CO™. 

3  and  4.  These  points  have  been  in  great  measure  dealt  with. 
It  is  obvious  that  if  carbon  monoxide  be  absent,  or  present  in 
insufficient  quantity,  the  oxygen  of  the  air  will  produce  an  undue 
amount  of  cupric  chloride  which  wHI,  of  course,  favor  the  solu- 
tion of  the  copper  as  cuprous  chloride  according  to  the  equation 
alread3'  quoted.  It  is  not  to  be  wondered  at  that  approximately 
the  same  current  can  be  obtained  when  carbon  monoxide  is  not 
used,  considering  the  small  output  of  current  and  the  possibility 
of  the  formation  of  copper  and  cupric  chloride,  but  in  that  case 
the  current  is  obtained  at  the  cost  of  the  copper  composing  the 
apparatus  ;  that  is,  according  to  a  method  possible  indeed  but 
not  proposed  by  me.  Mr.  Reed's  remaining  remarks  can  be 
dealt  with  together  with  those  made  by  Robert  Mond-"  in  No.  86'J  of 
the  Electrician.  The  last-named  investigator  has  experimented 
with  various  combinations  and  collected  the  results  of  his 
measurements  in  the  following  table: 


(I)  Carbon. 
(i)  Carbon  . 

(3)  Carbon  . 

(4)  Carbon 

(5)  Carbon 


Hydrochloric  acid,  25  per  cent 

Cnpric  chloride  in  hydrochloric  acid... 
Cuprous  chloride  in  hydrochloric  acid  . 
Carbon  in  copper  oxychloride  in  HCl.. 

Copper  in  cuprous  chloride  in  HCl 

Carbon  in  copperoxychloride  in  HCl  .. 
Copper  in  copper  carbonic  oxide  chlorit 


hvdr 


chlo 


(6)  Carbon     ■! 


f  Carbon  in  cuprous  chloride  in  HCl   and 


I  iCarbon  in 
il  carbon i 
f  Carbon  in  1 
J  ^  air. 
'  Carbon  m 
•  i  coal  ya 


cuprous  chloride  in  HCl  and 

c  oxide. 

ruprous  chloride  and  HCl  and 


;uprous  rliloride 


Copper. 
Copper. 
Copper. 

(•Copper. 
1. 


0  6006 
0.46.SS 
0.3774 


At  the  end  of  the  table  is  the  remark  "these  figures  seem  to 
me  to  throw  a  strange  light  upon  the  source  of  electricity  in  Dr. 
Borchers'  cell."  No  details  are  given  as  to  the  method  of  carry- 
ing out  the  experiments;  such  details  are  especially  to  be  desired 
for  experiments  6  and  7.  Experiments  1  to  5  support  the  view, 
already  mentioned,  that  the  first  action  of  the  oxygen  at  the 
cathode  is  to  form  cupric  chloride,  and  the  first  action  of  the  car- 
bon monoxide  tends  to  cause  the  separation  of  copper,  so  that 
the  voltage  measured  is  that  proper  to  the  action  of  cupric 
chloride  on  metallic  copper.  As  regards  experiments  6  and  7,  I 
may  say  that  I  have  not  concealed  that  at  first  I  worked  with  two 
carbon  electrodes.  But  it  very  soon  became  clear  to  me  that  a 
cirbon  electrode  is  an  excellent  transferrer  of  oxygen, .but  does 
not  similarly  favor  the  solution  of  carbon  monoxide;  on  the  con- 
trary, unless  particular  care  be  taken  to  remove  all  oxygen  from 

*See  the  Electrical  World  (Digest),  Feb  2, 1895. 


a  carbon  plate  previously  exposed  to  air  and  to  keep  it  free  fronj 
contact  with  all  air  during  the  working  of  the  cell,  such  a  plate 
would,  if  only  one  part  of  it  were  in  contact  with  the  air,  be 
capable  of  bringing  oxygen  directly,  at  the  anode,  to  the  carbon 
monoxide  or  to  the  copper  regarded  as  separated  thereby;  to 
judge  by  the  results,  this  appears  to  have  happened  in  Mr. 
Mond's  experiments.  On  account  of  these  difficulties  I  have 
abandoned  the  use  of  a  carbon  electrode  in  the  anode  compart- 
ment; the  exclusion  of  oxygen,  which  is  necessary,  would  in- 
crease the  technical  difficulties  of  construction.  When  the  use 
of  copper  is  substituted  for  that  of  carbon,  precautions  must 
merely  be  taken  .so  that  the  carbon  monoxide  prevents  the  attack 
of  the  copper  thus  employed.  Whether  that  be  possible  in  a  large 
scale  plant  must  be  decided  by  further  experiments.  But  yet 
another  consideration  restrained  me  from  the  use  of  two  carbon 
electrodes.  Mr.  Mond  has  had  the  goodness  to  support  my  de- 
cision by  his  experiments  quoted  above.  (1)  According  to  his 
second  experiment,  the  circuit  "carbon — cuprous  chloride— cop- 
per" gives  a  voltage  of  0.3774.  (2)  On  the  other  hand,  however, 
according  to  the  experience  of  all  gas  analysts,  a  solution  of 
carbon  monoxide  in  cuprous  chloride  tends  to  deposit  copper. 
But  if  we  examine  the  condition  of  experiments  6  and  7  it  is  plain 
that  here  are  three  substances  present  in  the  anode  compart- 
ment; viz.,  copper  (regarded  as  separating  from  the  solution), 
cuprous  chloride,  and  carbon,  which,  according  to  Mr.  Mond's 
second  experiment,  themselves  constitute  a  cell.  It  is  to 
be  understood  that  I  would  not  withhold  any  further  ex- 
perimental results  whether  favorable  or  the  reverse.  But 
I  must  ask  for  some  consideration  if  delay  occur.  Be- 
sides my  ordinary  occupation,  I  have  a  good  deal  of  literary 
work  to  be  completed  in  the  first  half  of  this  year,  thus  absorb- 
ing the  whole  of  my  time.  I  am  therefore  obliged  to  put  off 
further  experiments  until  I  can  give  them  my  whole  attention. 
I  must  beg  those  who  make  trial  of  my  cell  to  turn  to  the  original 
paper,  and  not  to  trust  to  translations.  I  must  also  request 
those  who  publish  experiments  which  are  unfavorable  in  tend 
ency  to  describe  the  conditions  of  experiment  accurately.  Dis- 
cussion is  otherwise  valueless. 

In  the  same  number  of  the  Electrician  appears  the  following 
letter  from  Mr.  H.  H.  Barnes,  Jr.: 

Dr.  Borchers'  loug-looked-for  statement  in  defence  of  his 
element  having  appeared  in  No.  15  of  the  Zeihclirift fur  Elektro- 
tfchnik  und  Elcktrocbemie,  a  few  further  remarks  on  the  subject 
in  connection  with  it  may  be  of  interest. 

Passing  over  in  utter  silence  the  hj-drochloric  combinaticn, 
with  which,  it  will  be  remembered,  he  originally  obtained  the 
best  results,  he  deals  exclusively  with  the  processes  in  a  cell  with 
ammonia  as  solvent,  and  advances  the  following  equations  as  <  f 
primal  importance  : 

Cu.CI.CO  +  4NH3  +  2H,0  =  Cu.2NH.Cl  -f  (NH.  ).,C03.  (1) 

Cu.CU  CO  +  H..O  =Cuu-l-2HCl  +  CO,  (2) 

Cu.,Cl..  +  2HC1  +  0  -  2CuCl.  +  H.O  (3) 

2CuCl-|-Cu..  =2Cu.Cl...  (4) 

Eliminating  from  (1),  a  generally  accepted  equation,  "  all  that 
does  not  really  change,"  he  deducts  (2),  at;d  from  (2)— (4),  which 
are  given  without  taking  account  of  the  presence  of  ammonia, 
he  concludes  that  the  sum  total  of  all  the  reactions  amounts 
practically  to  CO  +  0  =  CO... 

Now,  (2)  is  contrary  to  facts,  and  can  only  stand  as  (1)  with 
NHj  in  abundance,  in  which  case  (NHtj.COs  is  the  final 
product,  of  the  element,  and  not  CO.  as  such.  This  is  a  most 
vital  difference,  and  not  to  be  overlooked:  but  it  is  by  no  means 
the  only  vulnerable  point. 

It  will  be  seen  from  (1),  (3),  partially  altered,  and  (4)  that 
theoretically  no  copper  is  consumed  ;  but  then  (3)  is  only  one  of 
many  ways  in  which  higher  salts  can  be  formed,  among  others 
being,  for  instance, 

3CU.C1.  =  30  =  Cu,CI.O,  +  2CuCl.. 

It  is,  therefore,  evident  that,  not  being  able  to  confine 
chemical  action  to  the  processes  given  in  (1) — (4),  the  copper 
plates  will  be  attacked  by  the  CuCl.  formed  in  other  ways,  and 
this  with  telling  effect,  as  the  salts  resulting  from  (1)  greatly 
facilitate  corrosion. 

Taken  as  a  whole.  Dr.  Borchers'  article  contradicts  his  former 
statements,  as  his  own  equation  (1)  not  only  gives  (NH4).COs 
and  not  merely  CO.  as  final  combination,  but  he  also  says: 
"  It  must  be  left  to  future  experiments  to  decide  if  elements 
(Betriebs-elemente)  can   be  constructed   in  which  copper  is  not 
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attacked,"  whereas  four  months  ag-o  he  laid  great  stress  on  the 
fact  that  no  noticeable  decrease  in  weight  was  ever  observed. 

From  the  above  it  will  appear  that  it  was  promatiire  to  say  his 
cell  would  undoubtedly  remain  prototype. 

Electricity  Direct  from  Fuel. 

BY   C.    J.    REf:D. 

The  expression  "electricity  direct  from  fuel"  is  understood  to 
mean  the  conversion  of  the  eDerj.;y  of  fuel  into  electrical  enerj;y 
without  the  intervention  of  a  thermo-dynamic  or  a  thermo-electric 
process,  that  is,  without  any  operation  that  necessitates  the  primal 
degradation  of  the  cnerjjy  into  heat. 

In  this  sense  any  primary  battery  evolving  electrical  energy  from 
?.inc  or  other  metals  reduced  by  fuel  to  the  metallic  state  produces 
electricity  direct  from  fuel.  But  this  is  not  the  sense  in  which  the 
expression  is  generally  used.  This  galvanic  process  has  always 
necessitated  the  splitting  up  or  destruction  of  chemical  reagents  that 
either  become  waste  products  or  require  a  costly  and  continuous 
regeneration.  , 

The  expression  commonly  and  almost  invariably  refers  to  a  prob- 
lem the  practical  solution  of  which  has  not  yet  been  published,  if  it 
is  known.     The  problem  may  be  stated  as  follows: 

The  conienioti  of  the  energy  of  fit  el  {including  fuel  gases,  siic/i  as 
carbon  monoxide  and  hydro-carbons)  into  electrical  energy  by  oxida- 
tion without  transforming  the  energy  into  heat  and  without  the  de- 
struction of  chemical  reagents  or  tlie  formation  of  waste  products 
that  require  regeneration. 

Numerous  attempts  have  been  made  to  oxidize  carbon  electrodes 
by  fused  oxidizing  agents,  such  as  nitrates,  chromates,  etc. ,  also  by 
oxidizing  solutions.  But  it  is  evident  that  such  attempts  are  not 
even  in  the  right  direction,  as  they  all  involve  the  destruction  of 
chemical  leagents  that  make  the  operation  more  expensive  than  the 
znic  batter}'. 

Others  have  attempted  to  solve  the  problem  by  a  sort  of  thenno- 
galvanic  process  in  which  a  set  of  chemicals  and  electrodes  are 
alternatel}'  heated  and  cooled,  absorbing  heat  during  the  first  and 
evolving  electric  current  during  the  second  of  these  operations.  If 
success  should  be  attained  in  this  direction  it  could  evidently  be 
nothing  better  than  the  conversion  of  heat  into  electrical  energy, 
which  is  not  the  problem  under  discussion  here. 

Perhaps  the  most  absurd  of  all  attempts  to  solve  thi.s  problem  are 
those  in  which  a  set  of  reagents  and  electrodes  are  supposed  to 
evolve  electrical  energy  while  being  heated  and  then  absorb  energy 
while  cooling,  bj-  a  reversible  chemical  reaction  which  does  not  take 
place.  Such  a  battery  is  described  by  Mr.  S.  Skinner,  in  the 
London  Electrician,  of  Feb.  IS,  1895,  "On  the  Tin-Chromic  Chloride 
Cell."     (See  The  Electrical  World  Digest,  March  9   ) 

So  far  the  only  real  attempts  to  solve  the  problem,  as  stated 
above,  are  those  in  which  fuel  gases  and  oxygen  gas  were  supposed 
to  combine  in  contact  with  incorrodible  electrodes,  such  as  platinum 
or  carbon.  In  the  presence  of  platinum  black  there  is  no  question 
that  this  reaction  takes  place  at  least  in  the  case  of  hydrogen.  It 
was  probably  obtained  by  Grove  and  other  early  investigators.  It 
was  undoubtedly  obtained  by  Heringand  Dobrowolsk'y  in  1883.  (See 
Electrical  World,  Feb.  23,  1895,  page  220.  ) 

But  it  has  not  yet  been  demonstrated  that  this  reaction  takes 
place  in  presence  of  plain  carbon  electrodes,  nor  even  with  platiuum 
electrodes  in  the  absence  of  platinum  black.  To  test  this  question 
in  regard  to  oxygen  and  hydrogen,  the  writer  has  tried  an  experi- 
ment which  will  be  described  in  the  near  future. 

The  most  sensational  announcement  that  has  appeared  recently 
relating  to  thij  subject  was  the  paoer  by  Dr.  Borchers,  read  before 
the  German  Electro-Chemical  Society  in  October,  1894  (see  also  The 
ELhCTRic.\L  World  Digest,  Dec.  8,  1894),  in  which  he  claims  to 
have  obtained  the  direct  cold  combustion  of  carbon  monoxide  and 
other  fuel  gases  in  contact  with  a  solution  of  cuprous  chloride  in 
hydrochloric  acid  without  the  use  of  platinum  black,  using  only 
carbon  and  copper  electrodes. 

By  ignoring  the  actual  chemical  reactions  which  took  place  he 
inferred  that  the  energy  of  his  battery  was  due  to  the  direct  combi- 
nation of  carbon  monoxide  and  atmospheric  oxygen.  On  the 
strength  of  this  error  he  calculated  that  he  had  produced  electrical 
energy  by  the  direct  combination  of  carbon  monoxide  and  atmos- 
pheric oxygen  with  an  eeSciency  between  26  and  38  per  cent.  He 
also  mentions  that  another  similar  battery  containing  an  alkaline 
instead  of  an  acid  solution  of  cuprous  chloride  gave  similar  but 
inferior  results.  With  this  statement  he  dismisses  the  alkaline  bat- 
tery as  being  worthy  of  no  further  notice. 


In  a  communication  to  The  Electrical  World  of  Dec.  22,  1894, 
the  writer  pointed  out  the  fallacy  of  Dr.  Borchers'  inferences,  and 
showed  the  source  of  electrical  energy  to  be  the  action  of  the  chemi- 
cals used  upon  the  copper  electrode,  and  also  that  the  same  results 
could  be  obtained  without  any  fuel  gases. 

As  Dr.  Borchers  had  dismissed  the  subject  of  the  alkaline  battery 
without  giving  any  figures  and  without  making  any  claim  for  it,  I 
did  not  consider  it  necessary  to  allude  to  it  in  my  former  communi- 
cation. 

Since  that  time  a  number  of  investigators  have  tried  the  experi- 
ment, as  I  suggested,  both  with  and  without  the  fuel  gases. 

Their  results,  most  of  which  have  been  published  in  the  I-ondon 
f'Uectrician  and  abstracted  in  the  Digest  of  Thk  Electrical 
World,  all  confirm  my  original  statements  in  regard  to  the 
Borchers  battery. 

But  Dr.  Borchers  dies  hard.  He  appears  to  be  one  of  those  who, 
"convinced  against  his  will,  is  of  the  same  opinion  still." 

In  a  recent  number  of  the  /.citschrift  Jiir  Eleklrotcchnik  und 
Elektrochciiiie,  translated  in  the  London  Eleitrician  of  Feb.  22, 
1895  (see  above.  — ED.  ),  Dr.  Borchers,  while  denying  it  in  words, 
admits,  so  far  as  any  evidence  to  the  contrary  is  concerned,  that 
the  hydrochloric  acid  battery  which  he  had  described,  and  on 
which  his  claims  were  based,  is  a  mistake.  It  is  natural  that  he 
should  wish  to  let  himself  down  easily.  He,  therefore,  abandons 
his  acid  battery,  and  with  considerable  exertion  shows  that  my 
criticisms  do  not  apply  to  the  alkaline  battery  which  he  did  not 
describe,  and  on  which  he  has  not  yet  given  the  public  any  figures. 
Evidently  he  still  tries  to  believe  that  he  has  produced  electricity 
by  the  direct  combination  of  carbon  monoxide  and  atmospheric 
oxygen.  This  belief  seems  reasonable  for  one  who,  like  Dr. 
Borchers,  has  not  given  proper  attention  to  the  chemical  reactions 
involved,  and  has  drawn  all  his  conclusions  from  the  fact  that  with 
a  certain  arrangement  of  apparatus  and  chemicals  he  obtains  an 
electromotive  force  of  0.56  volt. 

In  commenting  on  this  subject  the  editor  of  the  London  Electri- 
cian strikes  the  keynote  in  the  following  words:  "Qualitative 
observations  such  as  have  been  published  are,  in  a  matter  of  this 
kind,  worse  than  useless.  They  darken  counsel.  It  does  not  suffice 
to  record  the  current  and  voltage  obtained;  a  complete  chemical 
balance  sheet  must  be  made  out.  " 

Examining  Dr.  Borchers'  new  balance  sheet  we  find  he  now  relies 
on  the  following  equation  quoted  from  Winkler: 

Cu.CUCO  -f  4NH3  +  H;0  =  2Cu  +  NH.Cl  +  (NH.)oCO, 

A  mere  inspection  of  this  equation  should  have  convinced  Dr. 
Borchers  that  no  atmospheric  ox3gen  or  oxygen  from  any  source 
except  from  water  takes  part  in  this  reaction.  The  oxidation  is 
accomplished  solely  by  the  decomposition  of  wattr  and  reduction  of 
cuprous  chloride  to  metallic  copper,  the  reaction  being  exactly 
equivalent,  so  far  as  the  electric  current  is  concerned,  to  the  reduc- 
tion of  cuprous  oxide  to  metallic  copper  in  the  well-known  copper- 
zinc  alkaline  accumulator.  In  the  copper-zinc  accumulator  the 
cupric  oxide  is  reduced  first  to  cuprous  oxide  and  then  to  metallic 
copper,  and  the  reduction  of  one  grain  of  cuprous  oxide  is  equiva- 
lent to  0.36  ampere-hour  at  about  0.6  to  0.7  volt,  or  about  0.23  wait- 
hour;  while  in  Dr.  Borchers'  "direct"  battery  which  he  now  pro- 
poses the  reduction  of  one  gram  of  cuprous  chloride  is  equivalent  to 
only  0.27  ampere  hour  at  probably  not  over  0.4  volt  (he  gave  no 
figures  on  this  battery),  or  0.11  watt-hour. 

That  this  arrangement  of  Dr.  Borchers  is  a  primary  batterv  I  do 
not  think  there  is  any  reason  to  doubt.  But  that  it  is  not  a  'oattery 
in  which  the  electrical  energy  is  derived  from  the  combination  t.f 
carbon  monoxide  and  atmospheric  oxygen  is  equally  evident. 

There  is  nothing  remarkable  in  the  oxidation  of  carbon  monoxide 
by  an  oxidizing  agent,  such  as  chlorine,  cuprous  chloride  (which 
in  this  case  acts  as  an  oxidizing  agent),  chromic  acid,  etc.,  but 
this  is  not  the  problem  Dr.   Borchers  claimed  to  have  solved. 

As  to  the  direct  combination  of  carbon  monoxide  and  oxygen  in 
absence  of  platinum  black,  or  even  in  presence  of  platinum  black, 
it  still  remains  to  be  proved. 

I  would,  in  this  connection,  call  attention  to  the  observation 
Remsen  and  Southworth  (Sill.  Amer.  J.  [3],  xi.,  136)  that  carbon 
monoxide  is  not  oxidized  even  by  ozone,  either  in  diffused  dajlight 
or  direct  sunlight. 

The  following  is  a  coiuplete  list  of  references,  as  they  appeared  in  cur 
"Digest."  to  all  the  articles  which  have  appeared  on  this  subject:  Nov.  10; 
Dec  8.  IS,  i").  Feb.  J.  9,  16,  23;  March  2.  Allied  articles  on  the  same  general 
subject  of  gas  and  heat  batteries  were  abstracted  or  referred  to  in  the  "Digest" 
July  21,  Sept.  15,  Oct.  0.  Dec.  8,  15.  22;  Jan.  5.  Feb.  2,  10;  March  9. 


Makcu  16,  1895. 


THE    ELECXRICAU     WOKLU. 


341 


Electrical  Power  Transmission.— XVI. 


BY    LOUIS    BRLI,,    PH.  D. 

Before  taking  up  the  practical  task  of  line  calculation  it  is  neces- 
sary to  consider  somewhat  at  length  the  electrical  difficulties  that 
must  be  encountered  and  which  impose  limitations  on  our  prac- 
tically achieving  much  that  in  itself  is  desirable  and  useful.  We 
have  seen  already  that  the  secret  of  long  distance  transmission  lies 
in  the  successful  employment  of  very  high  voltages,  and  whatever 
the  character  of  the  current  employed  the  difTiculties  of  insulation 
constantly  confront  us.  These  are  of  various  sorts,  for  the  most 
part,  however,  tho^e  that  have  to  do  with  supporting  the  conduct- 
ing line  so  that  there  may  not  be  a  serious  loss  of  current  via  the 
earth.  Next  in  practical  importance  come  those  involved  in  insu- 
lating the  conductor  as  a  whole  against,  first,  direct  earth  connec- 
tions or  short  circuits  in  underground  service,  and  second,  ground 
or  short  circuits,  if  the  line  is  an  aerial  one. 

In  a  very  large  number  of  cases  no  attempt  is  made  to  insulate 
the  wire  itself  by  a  continuous  covering,  and  reliance  is  placed  en- 
tirely on  well  insulated  supports.  In  most  high  voltage  lines  this  is 
the  method  employed,  parti}-  for  economy  and  partly  because  there  is 
well-grounded  distrust  in  the  durability  of  any  practicable  covering 
under  varying  climatic  conditions  and  the  constant  strain  imposed 
by  high  voltage  currents. 

So  far  as  supports  go,  it  is  evident  that  while  the  individual  resist- 
ance of  any  particular  one  may  be  very  great,  the  total  resistance  of 
all  those  throughout  the  extent  of  a  long  line  to  which  they  are 
connected  in  parallel  to  the  earth  may  be  low  enough  to  entail  a 
very  considerable  total  loss  of  energy.  The  possibility  of  such  loss 
increases  directly  with  the  number  of  supports  throughout  the  line. 
The  most  obvious  way  of  reducing  such  losses  would  be  to  consider- 
ably increase  the  distance  between  supports.  This  process  evidently 
cannot  go  on  i"de6uilely,  for  mechanical  considerations,  and  hence 
the  greatest  advance  can  be  made  in  reducing  the  chance  of  loss  in 
individual  supports. 

Most  of  the  present  practice  consists  merely  of  an  extension  of  the 
methods  that  were  devised  for  telegraphic  work.  These  were  quite 
sufficient  for  the  purpose  intended,  but  are  inadequate  when  applied 
to  modern  high  voltage  work.  The  ordinary  line  consists,  then,  of 
poles  bearing  on  pins  of  wood  or  metal  secured  to  crv.ss  arms,  bell- 
shaped  glass  or  porcelain  insulators.  To  grooves  on  or  near  the  top 
of  these  the  line  wire  is  secured  by  binding  wire.  Loss  of  current 
to  earth  in  a  line  so  constituted  takes  place  in  two  ways.  First,  the 
current  may  pass  over  the  outer  surface  of  the  insulator,  up  over 
the  interior  surface,  thence  to  the  sjpporting  pin  and  so  to  earth. 
Second,  it  may  actually  puncture  the  substance  of  the  insulator  and 
pass  directly  to  the  supporting  structure. 

The  nrst  source  of  trouble  is  the  commoner  and  depends  on  the 
nature  and  extent  of  the  insulating  surface,  and  even  more  on  cli- 
matic conditions.  The  second  depends  on  the  thickness  and  quality 
pf  the  insulating  wall  which  separates  the  wire  from  the  pin.  To 
avoid  leakage  an  insulator  should  be  so  designed  that,  first,  the 
extent  of  surface  shall  be  as  long  and  narrow  as  possible;  second, 
that  this  surface  shall  be  both  initially  and  continuously  highly 
insulating.  The  first  condition  is  met  by  making  the  insulator  of 
comparatively  small  diameter  and  adding  to  the  length  of  the  path 
over  which  leakage  must  take  place  by  placing  within  the  outer 
bell  of  the  insulator  one  or  more  similar  bells  (usually  called  petti- 
coats). These  not  only  help  in  the  way  mentioned,  but  they  are 
likely  to  be  tolerably  dry  even  when  the  exterior  surface  is  wet,  and 
thus  help  to  maintain  the  insulation. 

A  good  glass  or  porcelain  insulator  made  on  these  general  lines 
gives  excellent  results  with  ordinary  moderate  voltages,  saj-  up  to 
3,000  volts.  When  the  insulators  are  new  and  clean  they  will  quite 
prevent  perceptible  leakage  and  for  the  voltage  mentioned  are  satis- 
factorj'  under  all  ordinary  conditions.  When  higher  voltages  are 
employed  the  results  may  be  at  first  good,  but  they  are  unlikely  to 
stay  so  unless  the  climatic  conditions  are  exceptionally  favorable. 
Most  glass  permits  a  certain  amount  of  surface  leakage,  even  when 
new,  although  generally  not  enough  to  be  of  practical  importance, 
but  even  the  best  of  it  weathers  when  exposed  to  the  elements,  so 
that  in  time  the  surface  becomes  slightly  roughened  and  retains  a 
film  of  diit  and  moisture  that  is  a  very  tolerable  conductor.  Even 
while  perfectly  free  from  this  deterioration  at  first,  it  is  generally 
hygroscopic,  because  it  is  in  a  trifling  degree  soluble  even  in  rain 
water,  and  tends  to  retain  a  slight  amount  of  moisture.  Thus  in 
damp  climates  glass  is  likely  to  give  trouble  when  used  on  a  high 
voltage  Hue.     As  regards   temporary  fall    in  insulating  properties    a 


searching  fog  or  drizzling  rain  is  worse  in  its  effects  on  insulators 
than  a  sharp  shower  oi  even  a  heavy  rain,  which  lends  to  wash  the 
outer  surface  free  of  dirt,  and  affect  the  comparatively  clean  interior 
but  little. 

Much  cheap  porcelain  is  also  hygroscopic  owing  to  the  poor  <|ual- 
ity  of  the  gla/e,  and  it  h.TS  the  considerable  further  disadvantage  of 
depending  on  this  glaze  for  much  of  it?,  insulating  properties. 
Glass  is  homogeneous  throughout  its  thickness,  while  porcelain 
inside  the  glaze  is  porous  and  practically  without  insulating  value. 
Nevertheless  porcelain  which  is  thoroughly  vitrified,  the  ordinary 
glaze  being  replaced  by  an  actual  fusing  of  the  surface  of  the  mate- 
rial itself,  is  decidedly  preferable  to  glass,  being  tough  and  strong, 
quite  non -hygroscopic  and  of  very  high  insulating  value.  The  sur- 
face does  not  weather  and  the  insulation  is  well  kept  up  under  all 
sorts  of  conditions.  If  the  vitrification  extends,  as  it  should,  con- 
siderably below  the  surface,  the  insulator  will  resist  not  only  leak- 
age, but  puncture,  better  than  any  glass.  The  process  of  making 
this  quality  of  porcelain  is  somewhat  costly,  since  the  baking  has  to 
be  at  an  enormous  temperature  and  long  continued,  but  the  result 
is  the  most  efficient  insulating  substance  in  use. 

Surface  leakage  is  more  to  be  feared  than  puncture  at  all  voltages, 
since  the  absolute  insulation  strength  of  the  material  can  be  made 
high  enough  by  careful  attention  to  quality  and  sufficient  thickness 
to  withstand  any  voltage  within  our  command,  and  that  continu- 
ously barring  mechanical  injury.  But  leakage  can  never  be 
depended  on;  it  is  a  function  of  moisture,  drifting  dust,  and  things 
meteorological  generally,  besides  which,  it  can  take  place  in  serious 
amount  at  voltages  which  otherwise  would  be  very  easy  to  work 
with. 

As  the  result  of  all  recent  experiments,  it  may  be  confidently 
stated  that  danger  from  actual  breaking  down  of  the  insulation  by 
puncture  need  not  be  at  all  feared  up  to  certainly  15,000  volts  with 
any  good  modern  high  voltage  insulator.  With  the  best  insulators 
at  present  attainable  the  voltage  just  mentioned  can  easily  be 
doubled  without  serious  danger  of  breaking  through  the  material. 

At  such  high  electrical  pressures,  however,  the  difficulty  of  stop- 
ping surface  leakage  becomes  formidable,  especially  in  bad  weather. 
Glass  insulators  become  almost  useless,  and  only  the  best  porcelain 
is  to  be  trusted— even  this  with  some  reservations.  To  reinforce  the 
insulation  of  the  surface  it  has  been  quite  usual  to  lake  recourse 
in  the  extraordinar}'  insulating  properties  of  heavy  mineral  oil. 
Imagine  the  lower  edge  of  the  outer  bell  of  any  insulator  folded 
inward  so  as  to  form  a  deep  groove  opening  upward  all  around  the 
insulator.  Fill  this  hollow  with  oil  and  it  is  evident  that  if  surface 
leakage  takes  place  at  all  it  must  be  across  the  surface  of  this  oil. 
Various  modifications  of  this  plan  will  be  shown  later. 

Such  an  oil  insulator  is  quite  free  from  surface  leakage  so  long 
as  the  oil  surface  is  kept  clean  and  in  good  condition.  This  is, 
however,  very  difficult  to  do  and  there  is  great  danger  that  the  oil 
surface  from  the  combined  action  of  dirt  and  moisture  will  degener- 
ate into  a  species  of  conducting  slime.  Where  dust  is  very  preva- 
lent the  oil  is  specially  likely  to  give  trouble;  it  is  far  better  able 
to  cope  with  moisture  alone  than  with  moisture  plus  dust.  From 
what  ha;,  been  said  it  is  clear  that  line  insulation  is  largely  a  matter 
of  climate.  Where  it  is  uniformly  warm  and  dry  almost  any  kind 
of  insulator  will  suffice,  provided  the  material  has  tolerable  insula- 
tion strength  and  the  insulator  is  of  passably  good  design.  With  a 
climate  foggy  in  summer  and  sleety  in  winter  even  the  best  porce- 
lain insulators  will  be  severely  tried  at  high  voltages. 

The  record  of  what  has  actually  been  done  in  the  transmission  of 
electrical  energy  at  high  voltages  is  comparatively  short,  and  gives 
no  very  valuable  data  for  the  important  work  over  long  distances 
that  must  be  done  in  the  next  few  years.  The  experience  with  arc 
light  circuits  at  5,000  volts  or  above,  working  over  lines  from 
20  to  40  miles  long,  is  already  considerable.  Seventy-fiv.-  to 
125  light  dynamos  are  now  common,  the  latter  giving  in  the 
vicinity  of  6,250  volts,  and  this  from  open-coil  armatures  of  which 
the  maximum  voltage  is  roughly  equal  to  that  of  an  alternator  of 
the  same  nominal  voltage.  The  lines  are  usually,  almost  always,  of 
wire  having  no  very  high  insulating  properties,  supported  on  com- 
mon glass  insulators,  often  without  an  interior  petticoat.  One  hun- 
dred and  fifty  light  generators  are  in  occasional  use  and  now  and 
then  two  machines  of  75-light  capacity  or  more  are  operated  in 
series  for  considerable  periods.  This  practice  is  commoner  than  is 
generally  supposed. 

Alternating  circuits  of  5,000  volts  or  more  are  now  not  at  all  un- 
common either  here  or  abroad.  Several  of  them  have  been  in  oper- 
ation   long   enough    to   be   thoroughly  tested,     An    18-mile  trans- 
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mission  al  a  little  over  5,000  volts,  to  Guadalajara,  Mexico;  an 
11-iiiile  5,000  volt  line  to  Hartford,  Conn.  ;  another  (tliree-phase) 
14  miles  to  tlie  works  of  the  Oelikon  Company,  at  7,700  volts,  and 
the  Tivoli-Kouie  plant,  18  miles  at  5,000  volts,  have  been  in  steady 
and  snccessful  operation  for  two  years  or  more.  A  number  of 
others,  probably  a  score  in  all,  of  less  prominence,  owing  to  shorter 
length  of  lines  and  smaller  capacity,  are  in  regular  operation  at 
5,000  to  6,000  volts.  Most  of  the  lines  are  of  hare  copper  wire  sup- 
ported on  oil  insulators  of  glass  or  porcelain.  They  have  been  uni- 
formly free  from  all  serious  trouble. 

In  the  vicinity  of  10,000  volts  the  experiments  are  fewer  but  none 
the  less  conclusive.  Only  two  commercial  plants  have  been  regu- 
larly operated  at  such  a  pressure.  One  is  the  well-known  I'erranli 
station  working  a  lO.OOO-volt  main  from  Deptford  to  Loudon,  about 
11  miles,  and  using  a  concentric  underground  cable.  The  plant  has 
experienced  various  vicissitudes  and  ha'.i  not  been  steadily  operated, 
but  the  troubles  are  not  generally  chargeable  to  the  mains,  which 
have,  however,  been  a  little  uncertain  in  their  performance.  The 
other  case  is  the  lighting  plant  in  San  Antonio  Canyon,  California. 
This  consists  of  a  single  alternating  generator  of  l.SO  kw  at  1,000 
volts.  Raising  transformers  establish  a  line  pressure  of  10,000  volts, 
at  which  current  is  transmitted  to  Pomona,  16  miles  distant,  and  to 
San  Bernardino,  28  miles.  At  each  of  these  places  is  a  substation 
with  reducing  transformers  and  regulating  apparatus.  The  current 
is  used  exclusively  for  lighting  and  the  plant  has  been  in  thor- 
oughly successful  operation  for  a  couple  of  years.  The  line  is  of 
bare  copper  supported  on  good-sized,  double-petticoat  glass  insulators 
without  oil.  There  has  been  practically  no  trouble  from  leakage, 
even  during  the  winter,  when  rains  are  of  almost  daily  occurrence, 
no  insulators  have  been  punctured,  and  the  only  trouble  on  the  line 
has  been  of  a  very  trifling  character  and  due  to  accidental  causes, 
such  as  a  tree  branch,  an  occasional  insulator  broken  by  a  charge 
of  shot  and  the  like.  The  line  has  been  worked  long  enough  to 
develop  any  probable  latent  troubles,  and  is  a  sufficient  demonstra- 
tion of  the  entire  practicability  of  lO.OOO-volt  transmission  of  energy, 
at  least  in  a  favorable  climate. 

Of  systems  operated  at  more  than  10,000  volts  there  are  at  present 
none,  but  experiments  have  been  not  infrequent  and  generally  suc- 
cessful. The  most  noted  of  these  is  the  Lauflen-Frankfort  line,  108 
miles  long  (three-phase),  worked  somewhat  irregularly  during  the 
latter  part  of  the  summer  of  1891.  Operations  were  generally  at 
13,800  volts,  though  on  a  few  occasions  this  was  temporarily 
doubled.  There  was  no  noticeable  leakage,  but  an  insulator  was  now 
and  then  punctured  even  at  the  lower  pressure,  producing  a  tiny, 
irregular  hole  clear  through  from  the  neck  of  the  insulator  to  the 
supporting  pin.  The  insulators  which  supported  the  bare  copper 
line  were  of  porcelain  with  oil  grooves.  The  line  worked  well  in 
all  sorts  of  weather,  but  the  total  period  of  operation  was  too  short 
to  give  this  brilliant  experiment  much  value  as  a  precedent. 

Most  of  the  large  electrical  manufacturing  companies  have  during 
the  last  few  years  carried  on  experiments  on  high-voltage  transmis- 
sion, mostly  with  short  lines  near  their  factories.  The  range  of 
voltages  has  varied  from  10,000  to  25,000  or  30,000,  and  the  concur- 
rent experience  has  been  that  at  the  lower  pressure  mentioned  suc- 
cessful working  can  be  attained  under  almost  any  circumstances. 
At  15,000  volts  indications  were  still  very  favorable,  but  at  pressures 
of  about  20,000  insulation  begins  to  be  very  troublesome,  both  from 
extensive  leakage  in  bad  weather  and  occasional  puncture.  Here 
porcelain  shows  its  marked  superiority  and  special  insulators  of  this 
material  can  be  depended  on  to  keep  down  leakage  and  resist  punc- 
ture at  more  (han  20,000  volts  under  ordinary  circumstances. 
There  has  not  yet  been  enough  experimentation  at  these  higher  lim- 
its to  determine  the  probable  effects  of  time  and  bad  weather. 

Let  us  now  sum  up  our  present  knowledge  of  the  transmission  of 
electrical  energy  over  high-voltage  lines.  From  a  considerable 
amount  of  experience,  we  are  sure  that  there  is  no  real  difficulty  in 
establishing  and  maintaining  adequate  insulation  of  either  direct  or 
alternating  currents  up  to  an  effective  pressure  of  10,000  volts. 
Above  this  the  experiments  are  less  conclusive,  but  there  is  good  rea- 
son to  believe  that  satisfactory  results  can  be  reached  up  to  15,000 
without  very  extraordinary  precautions.  With  good  climatic  condi- 
tions 20,000  or  25,000  may  be  considered  practicable,  but  certainly 
involve  unusual  precautions  not  yet  determined  by  experience. 

At  still  higher  voltages  the  difficulties  are  likely  to  multiply  rap- 
idly, and  a  point  will  ultimately  be  reached  at  which  the  cost  of 
insulating  devices  will  overbalance  the  saving  of  copper  due  to  in- 
creased voltage.  This  point  is  at  present  indeterminate,  and  will 
always  depend  on  the  amount  of   power  to  be  transmitted,  the  per. 


missible  loss  in  the  line  and  unknown  variables  involving  repairs 
and  depreciation,  cost  and  depreciation  of  transformers  and  so  on. 
It  is  (juite  impossible  from  present  data  to  set  such  a  limit  even 
approximately,  for  we  know  as  yet  nothing  of  the  relative  difficulty 
of  insulating  voltages  con.siderably  above  the  range  of  our  experi- 
ence. Only  guesses  are  in  order  as  to  the  availability  of  very 
high  voltages.  Personally,  the  author  would  not  hesitate  to 
undertake  a  transmission  at  50,000  volts  effective  pressure  in  a  cli- 
mate like  that  of  Southern  California,  with  the  full  belief  that  the 
task  would  be  successfully  accomplished.  The  next  few  years  will 
show  great  progress  in  this  direction. 

(To  be  continued. ) 


Practical  Notes  on  Dynamo  Calculation— XXIX. 
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Chapter  49.      Dimensioning  of  Magnet  Cores. — The   sectional 
area  of  the  magnet  cores  being  found  by  means  of  the  formula; 
and  tables  given  in   Chapter  48,  their  length  and  their   relative 
position  must   be  determined. 
(a)  Length  of  Magnet  Cores. 

In  the  majority  of  types  the  length  of  the  magnet  cores  has  a 
more  or  less  fixed  relation  to  the  dimensions  of  the  armature,  and 
definite  rules  can  only  be  laid  down  for  such  cases  where  the 
length  of  the  magnets  is  not  already  limited  by  the  selection  of 
the  type. 

Two  points  have  to  be  considered  in  dimensioning  the  length 
of  the  magnets.  The  longer  the  cores  are  made,  the  less  height 
will  be  taken  up  by  the  magnet  winding;  the  mean  length  of  a 
convolution  of  the  magnet  wire  and,  consequently,  the  total 
length  of  wire  required  for  a  certain  magnetomotive  force  will, 
therefore,  be  smaller  the  greater  the  length  of  the  core.  On  the 
other  hand,  the  shorter  the  cores  are  chosen  the  shorter  will  be 
the  magnetic  circuit  of  the  machine,  and,  in  consequence,  the 
less  magnetomotive  force  will  be  required  to  set  up  the  necessary 
magnetic  flux. 

Of  these  two  considerations — economy  of  copper  at  the  ex- 
pense of  additional  iron  on  the  one  hand,  and  saving  in  mag^- 
netomotive  force  and  in  weight  of  iron  on  the  other — the  latter 
predominates  over  the  former,  from  which  fact  follows  the 
general  rule  to  make  the  cores  as  short  as  is  possible  without 
increasing  the  height  of  the  winding  space  to  an  undue  amount. 

In  order  to  enable  the  proper  carrying  out  of  this  rule,  the 
author  has  compil-ed  the  following  Table  LXIII.,  which  gives 
practical  values  of  the  height  of  the  winding  space  for  magnets 
of  various  types,  shapes  and  sizes. 


TABLE     LXIII.— HEIGHT    OF     WINDING     SPACE     FOR 
DYNAMO  MAGNETS. 
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In   bipolar  machines,  such   as  the  various  horseshoe  types,  in 
which  the  length  of  the  magnet  cores  is  not  limited  by  the  form 
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the  field  mag-net  frame,  the  radial  height  of  the  magnet 
winding  in  case  of  cylindrical  magnets  varies  from  one-half  to 
one-tenth  the  core  diameter,  according  to  the  size  of  the  magnets, 
and,  in  case  of  rectangular  or  oval  magnets,  is  made  from  .5  to 
.15  of  the  diametiT  of  the  equivalent  circular  cross-section.  Kor 
multipolar  types,  in  which  the  length  of  the  magnets  is  of  a  com- 
paratively much  greater  inlluence  upon  size  and  weight  of  the 
machine,  it  is  customary  to  set  the  limit  of  the  winding  height 
considerably  higher,  in  order  to  reduce  the  length  necessary  for 
the  magnet  winding.  For  cylindrical  magnets  to  be  used  in 
multipolar  machines,  therefore,  the  practical  limit  of  winding 
height  ranges  from  .75  to  .2  of  the  core  diameter,  and,  for 
rectangular  or  oval  magnets,  from  .75  to  .25  of  the  diameter  of 
the  equivalent  circular  area  according  to  the  size. 

In  case  of  emergency  the  figures  given  for  rectangular  cotq^ 
may  be  used  in  calculating  circular  magnets,  or  those  given 
for  multipolar  types  may  be  employed  for  bipolar  machines. 

In  order  to  keep  the  winding  heights  within  the  limits  given 
in  Table  LXIII.,  the  iQiigihs,  of  cylindrical  magnets  have  to  be 
made  from  3  to  1  times  the  core  diaineter  for  bipolar  types,  and 
from  1  to  ,'<  the  core  diameter  for  multipolar  types;  those  of 
rectangular  magnets  from  1%  to  }i  the  equivalent  diameter 
for  bipolar  types,  and  from  \]^  to  J3  the  equivalent  diam- 
eter for  multipolar  types;  and  the  lengths  of  oval  magnets, 
fiaally,  from  I'i  to  ^4  the  diameter  of  the  equivalent  circular 
area  for  bipolar  types,  and  from  1%  to  js  the  equivalent 
diameter  for  multipolar  types. 

In  the  following  Tables  LXIV..  LXV.,   LXVI.,   LXVII.,   the 


TABLE  LXIV.— DIMENSIONS  OF  CYLINDRICAL 
NET  CORES  FOR  BIPOLAR  TYPES. 
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TABLE  LXV.— DIMENSIONS  OF  CYLINDRICAL  MAGNET 
CORES  FOR  MULTIPOLAR  TYPES. 


nensions  of  magnet  cores  in  inches. 


Wrought  iron  an(3  cast  steel. 


Diam.      1  Length. 


275,000 
600,000 
1,100,000 
1.700,000 
2,500,000 
4,500,000 
7,000,000 
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22  500,000 
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90,000,000 


2254 

27 
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magnet  cores,  and  of  oval  magnet  cores,  respectively,  have  been 
calculated.  In  the  former  two  of  these  tables  the  lengths  and 
corresponding  ratios  are  given  for  cast  iron  as  well  as  for 
wrought  iron  and  fai/ i/^c/ cores,  in  the  latter  two  for  wrouglit 
iron  and  cast  steel  on\y.  From  Tables  LXIV.  and  LXV.  it  follows 
that  cast  iron  cores  are  made  from  20  to  10  per  cent,  longer, 
according  to  the  size,  than  wrought  iron  or  cast  steel  ones  of  the 


TABLE  LXVI. -DIMENSIONS   OF   RECTANGULAR   MAG- 
NET CORES.     (WROUGHT  IKON  AND   CAST  STEEL.) 
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6 
9 
12 

13. S 
18 
27 
36 

4A 
6^ 

131 
130 
1.28 
1.26 

6 

6)4 

108 
l.(M 
1.02 
.96 

2,(X)0.0(IO 
2,75ll.(»(0 
4.250.000 
5.500  000 

4 

4 
4 

4 

6 
8 
12 
16 

24 
32 
48 
64 

9 

7 
8 
9)i 

lOM 
10 
11)4 
13)4 

1.26 
1.26 
l.:4 
1.20 

5>i 
8M 

1.03 
.98 
.95 
.95 

4.7S(],000 
0,.^00.000 
9,500.000 
12,500.000 

6 
6 
6 

6 

9 
12 

18 
24 

54 
72 
108 
144 

9H 

1354 

1.20 
1.20 
1.15 
I.IS 

8 
9 
11 

nn 

.96 
.94 
.94 
.93 

8,500.000 
11,000.000 
17,000,000 

8 
8 
8 

12 
16 

24 

% 
128 
192 

11 
12K 

ISH 

13 
IS 

17)4 

1.18 
1.18 
1.12 

10)4 

12 

14 

.96 
.94 
.90 

13,000.000 
17,500,000 
26,00(1,000 

10 
10 
10 

15 
20 
30 

150 
200 
300 

13,?* 

16 

19)4 

16 
18 
2D 

1.15 
1.12 
1.03 

12)4 

14 

16 

.90 

.875 
.82 

19,000,000 
25,000,000 
38.000,000 

12 
12 
12 
15 
15 
IS 

18 
24 
36 

216 
288 
432 

16ii 

195/8 
2354 

18 
20 
22 

108 
105 
.94 

IS 
16 
18 

.90 
.84 

.77 

30,000.000 
40.000.000 
50.000.000 

225i 

30 

3754 

337  5 
450 

562. S 

20« 

24 

26K 

20 
22 
34 

.96 
.92 
.90 

17 
18 
15 

.82 

.75 
.71 

38.000.000 
47.500.000 
57.000,000 

18 
18 
18 
21 
21 
21 

24 
30 
36 

432 
540 
648 

2354 
265i 
28K 

22 
24 
25 

.94 
.915 
.87 

18 
19 
20 

.765 
.74 
.70 

55.000,000 
66.000.000 
77.000,000 

30 
36 

42 

630 
756 
882 

28H 
31 

335^ 

26 
26 
27 

.85 
.83 
.81 

20 
21 

22 

.71 
.68 
.66 

75,000.000 
90.000  000 
100,000,000 

24 
24 
24 

36 

42 
48 

864 
1008 
11S2 

3354 
35% 
385i 

27 
28 
30 

.81 
.80 
.785 

22 
23 
34 

.66 
.66 
.64 

TABLE  LXVII.— DIMENSIONS  OF  OVAL  MAGNET  CORES. 
(WROUGHT  IRON  AND  CAST  STEEL.) 


Cross  section. 


Total  flux 
per 

a 

S" 

Area, 
square 
Inches. 

Diam. 

of 
equiv. 
circular 

dm. 

Bipolar  types. 

Multipolar  types 

circuit, 
webers. 

Length 

Im 
inches. 

Ratio 

Im:  dm. 

Length 
inches. 

Ratio 
'm  ■  d„_ 

600,000 
l.OOC.OOO 
1,300.000 

2 
2 

4 
6 
8 

7  14 
11.14 
15.14 

3 
3Ji 

4)4 

1.50 
1.40 
1.37 

3)4 

1.17 
113 
1.14 

1,400,000 
2,200.000 
3,000.000 

3 
3 
3 

6 
9 

12 

16.06 
25.06 
34  06 

4H 

6 

11 

133 
133 

1.28 

5 

6 

7 

111 

1  07 
1.05 

2,500,000 
3.900.000 
5.250.000 

4 
4 
4 

8 
12 
16 

28.56 
44.56 
60.56 

6 

7)4 

1.29 
127 
1.26 

6 

7)4 

8)4 

1.00 
1.00 
.97 

5.500,000 
8,750.000 
12,000,000 

6 
6 
6 

r 

12 
18 
24 

64  26 

100.26 
136.26 

9 

135'8 

12 

15 

11 

13 
IS 

1.22 
1.16 
1.14 

8)4 
10)4 
12 

.945 
.93 
.915 

10,000.000 
15.000.000 

16 
34 

114. 14 
178  14 

14 
16 

1.17 
1065 

11 
13 

.92 

.87 

15.000.000 
24.000.000 

10 
10 

20 
3C 

178.5 

278.5 

15 

18K 

16 
20 

1.065 
1.065 

13 
16 

.87 
.85 

22.500.000 
35.000.000 

12 
12 

24 
36 

401 

18 

2254 

18 
21 

100 
.93 

15 
17 

.835 

.755 

35,000.000 
55.000.000 

15 
15 

30 
45 

400 
625 

2254 
28M 

21 
25 

.93 
.885 

17 
20 

.755 
.71 

50,000.000 
60.000.000 

18 
18 

36 
42 

578 
686 

27)4 
29)4 

34 

35 

.885 
.85 

19 
20 

.70 
.68 

70.000,000 
80.000.000 

21 
21 

42 
48 

787 
913 

31*8 

34"/s 

26 
27 

.82 
.79 

21 
22 

.66 
.645 

90.000,000 
100,000,000 

24 
34 

48 
54 

1028 
1172 

3654 
38^ 

28 
30 

.78 
.78 

iJ^ 

.625 
.62 

dimensions   of  cylindrical  magnet   cores   for   bipolar  types,   of 
cylindrical  magnet   cores   for   multipolar    types,  of   rectangular 


same  diameter,  the  lengths  of  cast  iron  cores  of  rectangular  or 
oval   cross   section    can    therefore  be  easily   deduced  from   the 
figures  given  in  Tables  LXVI.  and  LXVII. 
(To  be  continued.) 
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134.  Kroin  the  iirocediii},'-  considerations  it  is  evident  that 
while  it  is  possible  to  desigfn  a  bipolar  generator  for  any 
desired  oiitpnt,  yet,  in  practice,  simple  bipolar  {generators  are 
not  employed  for  outputs  exceeding- 250  kw,  and,  in  fact,  are 
seldom  employed  for  more  than  100  kw,  since  their  dimensions 
become  unwieldy  and  their  output,  per  pound  of  weight,  smaller 
than  is  capable  ot  being  obtained  from  a  well  designed  multi- 
polar machine. 

In  the  same  waj-  a  quadripolar  generator  can  be  made  to 
possess  any  desired  capacity;  but,  in  the  United  States,  practice 
usually  increases  the  number  of  the  poles  with  an  increase  in 
the  output  of  the  machine.     Thus,  it  is  usual  to  employ  a  four 


Figs.  120  and  121. 

pole  or  six  pole  generator  for  outputs  of   from  25  to  7.^  kw,  and 
12  poles  for  a  generator  of  400  kw  capacitj'. 

135.  Should  the  armature  of  a  multipolar  generator  not  be  con- 
centric with  the  polar  bore,  i.  <?.,  if  it  is  nearer  one  particular  pole 
than  any  of  the  others,  the  reduction  in  the  length  of  the  air  gap 
opposite  such  pole,  will  reduce  the  reluctance  of  that  particular 
magnetic  circuit,  and  by  reason  of  the  increased  flux  through  the 
armature  at  this  point  induce  a  higher  E.M.F.  in  the  segments 
of  the  armature  adjacent  to  the  pole  than  in  the  remaining  seg- 
ments. If  the  armature  be  not  interconnected;  i.  e.,  if  it 
employs  as  many  pairs  of  brushes  as  there  are  poles,  these 
undulj-  powerful  E.M.Fs.  can  send  no  current  through  the 
armature  as  long  as  the  brushes  remain  out  of  contact  with  the 
conductors,  for  an  inspection  of  Figs.  114  and  115  will  show  that 
no  abnormal  increase  of  E.M.F.  can  exist  in  a  single  segment, 
but  must  be  simultaneously  generated  in  adjacent  segments, 
and  that  such  pairs  of  E.M.Fs.  will  counterbalance  each  other. 
When,  however,  the  brushes  are  brought  into  contact  with  the 
armature  conductors,  thereby  bringing  the  various  segments 
into  multiple  connection  with  one  another,  a  tendency  will  exist 
for  the  more  powerful  E.M.F.  to  reverse  the  direction  of  current 
through  the  weaker  segments. 

136.  Whether  this  tendency  irill  result  in  an  actual  reversal 
of  current  depends  upon  the  difference  of  E.M.F.  between  the 
segments,  their  resistance,  and  the  external  resistance  or  load. 

Let  A  and  B,  Fig.  120,  represent  the  E.M.Fs.  of  any  two  seg- 
ments in  a  multiple-connected  Gramme-ring  armature  and  let 
the  E.M.F.,  E,  of  A  be  greater  than  the  E.M.F.,  E',  of  B. 
Owing  to  drop  of  pressure  in  the  internal  resistance  r,  the  pres- 
sure e,  at  the  terminals/,  q,  will  be  less  than  the  E.M.F.,  E,  of 
the  stronger  segment  A.     If  e  is  greater  than  E' ,  a   current  of 

e-E' 
strength   — - —  will  pass  through  the  segment  B,  in  the  direc- 
tion opposite  to  that  in  which  its  E.M.F.  acts.     If  e  be  equal  to 
E'  there  will  be   no  current  throught  the  segment  B,  while  if  e 
be  less  than  E'  a  current  will  be  sent  through   B  in  the  direc- 


FiGS.  122,  123  AND  124. 


tion  in  which  its  E.M.F.  acts,  but  of  strength  less  than  that  sup- 
plied by  segment  A.  Thus,  in  Fig.  121  the  E  M.F.  E  of  the 
stronger  segment  A,  is  represented  by  the  ordinate  e+d.  Owing 
to  the  resistance  r,  in  the  segment  A,  a  drop  of  pressure  (/will 
take  place  within  it,  and  the  pressure  at  its  terminals  will  be  e 
volts.  If  E'  be  less  than  e,  the  stronger  segment  A  will  send  a 
current  back  through  the  segment  B,  while  if  E'  be  greater 
than  e,  both  segments  will  contribute  current  through  the  exter- 
nal load  resistance  R  ohms. 

For  example,  a  separately  excited  quadripolar  generator  of 
say  103   kw  capacity,  supplying  1,000  amperes  at  100  volts  ter- 


minal i)rossurc,  has  a  resistance  in  each  of  its  four  armature  seg- 
ments A,  B,  C,  D,  of  lit,  ohm;  then,  provided  its  four  magnetic 
circuits  are  balanced  or  equal,  the  full  load  on  each  segment 
will  be  250  amperes,  and  the  drop  in  each  2.5  volts;  so  that 
the  four  E.M.Fs.  will  be.  Fig.  122  : 


Drop. 

M.  P. 

Volls. 

102  5 

2.5 

102.."; 

25 

1025 

25 

102.5 

25 

The  power  expended  in  each  segment   of  the  armature  by  the 

250  X  250 
current  as  /*/?,  will  be y.^        =625  iratts,  and  the  total  I'R 

loss  in  the  armature,  2,500  watts. 

137.  Considering  one  of  the  segmeats,  say  C,  as  normal,  and 
that  A,  owing  to  magnetic  dissymmetry,  gives  an  E.M.F.  two 
volts  in  excess;  B,  one  volt  in  excess;  and  D,  one  volt  in  deficit; 
the  excitation  necessary  for  1,000  amperes  total  output  will  pro- 
duce (Fig.  123)  the  following  conditions;  namely: 
F.  M.  V.  Diop 


103 


Amperes. 


1,000 


Power. 
Walls. 
l.MO 
900 


3,000 


138.  The  effect  of  magnetic  dissymmetry  in  the  segments 
under  the  assumed  difference  of  three  volts,  will  produce,  at  full 
load,  a  difference  of  output  among  the  segments,  ranging  from 
100  to  400  amperes,  while  the  total  power  wasted  in  the  armature 
winding  will  be  increased  20  percent.;  namely,  from  2,500  to 
3,000  watts.  The  armature  will,  therefore,  be  raised  to  a  higher 
temperature,  owing  to  the  magnetic  dissymmetry,  but  this 
increase  in  temperature  will  not  be  localized,  since,  although 
at  one  moment  a  greater  amount  of  heat  is  being  produced 
in  certain  segments  than  in  others,  yet,  owing  to  the  rotation  of 
the  armature,  the  portions  of  the  armature  constituting  these 
segments  is  constantly  changing. 

139.  Suppose  now  the  external  circuit  be  entirely  removed, 
the  brushes  remaining  in  contact  with  the  conductors  (Fig.  124), 
so  that  the  circuits  through  the  armature  segments  are  com- 
plete, then  the  following  conditions  will  hold: 

E    M.  F.  Drop.  Current.  Power. 

VoUs.  Volts.  Amperes.  Watts. 


An  inspection  of  these  values  shows  that  a  difference  of  three 
volts  between  the  E.M.Fs.  of  the  four  segments,  produces  a  re- 
versal of  current  through  C  and  D,  at  no  load,  with  a  useless 
expenditure  of  500  watts.  Consequentl)',  between  no  load  and 
full  load,  there  will  be  a  change  from  an  expenditure  of  power 
with  reversal  of  current  in  the  weaker  segments,  to  an  excessive 
drop  and  expenditure  of  power  without  reversal  of  current. 

140.  Although  this  difficult}-,  arising  from  the  unbalanced 
magnetic  position  of  the  armature,  does  not,  in  practice,  give 
rise  to  any  serious  inconvenience,  when  mechanical  construction 
is  carefully  attended  to,  yet  windings  have  been  devised  by 
which  it  may  be  altogether  avoided.  For  example,  if  all  the 
turns  be  so  connected  that  their  EM.Fs.  are  placed  in  series, 
then  a  single  pair  of  brushes  will  be  capable  of  carrying  the  cur- 
rent from  the  entire  armature  which  will  only  be  divided  into 
two  circuits ;  or,  the  segments  may  be  so  interconnected  that 
turns  in  distant  segments  may  be  connected  in  series  so  as  to 
obtain  a  more  general  average  in  the  total  E.M.F.  Such  wind- 
ings are  always  more  or  less  complex,  and  the  reader  is  referred 
to  special  treatises  on  this  subject  for  fuller  details. 

The  formula  for  determining  the  E.M.F.  of  a  multipolar 
Gramme  generator  armature  is, 

£■=  'inw  C.G.S.  units, where  "t  is  the  useful  flux  in  webers,  or  the 
flux  entering  the  armature  through  each  pole,  «  the  number  of 
revolutions  per  second  of  the  armature,  and  w  the  number  of 
turns  on  the  surface  of  the  armature  counted  once  around.  If, 
however,  the  armature  be  series  connected,  so  that  instead  of 
having/  circuits  through  it  between  the  brushes,  where  p  is  the 
number  of  poles,  there   are   only   two  circuits,  then  the  E.M.F. 

p 
will  be  .£■=  T^j/zf,  while   if,  as   in    some  alternators,  the  circuit 

between  the  brushes  be  a  single  one,  the  E.M.F.  of  the  armature 
will  hep<i>nw. 
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142.  Ki^r-  1--^  represents  the  niag^netic  circuits  of  an  octuimlar 
gfenerator,  the  dimensioiis  beiiij^  marked  in  inches  and  in  centi- 
metres. The  field  frame  is  of  cast  steel,  and  the  armature  core  is 
formed  of  soft  iron  discs.  Let  us  assume  that  there  are  768 
turns  of  conductor  in  the  armature  winding-,  and  that  the  speed 
of  rotation  is  172  revolutions  per  minute,  or  2.867  per  second. 

Assuming-  an  intensity  of  9,.S00  gausses  in  the  armature,  it  may 
be  required  to  determine  the  E.M.F.  of  the  machine. 

The  cross  .section  of  the  armature  is  31.1  x  13  =  404.3  sq.  cms., 
but  allowing  a  reduction  factor  of  0.92  for  the  insulating 
material  between  the  discs,  the  cross  section  of  iron  is  372  square 
centimetres.  The  total  flux  passing  through  the  cross  section 
of  the  armature  will,  therefore,  be  372  X  9,500  =  3,534,000 
webers. 

The  useful  flux  through  each  pole  will  be  twice  this  amount,  or 
7,068,000  webers,  so  that  the  E.M.F.  of  the  generator  will  be: 

E  =  *>m'  -  7,068,000  X  2.867  X  768  =  1.557  X  10'"  =  1.55.7   volts. 

This  will  be  the  E.M.F.  of  the  generator,  provided  all  the 
armature  segments  are  connected  in  parallel  as  shown  in  Fig. 
115.  If,  however,  the  armature  winding  be  so  connected  that 
only  a  single  pair  of  brushes  and  a  single  pair  of  circuits  exists 
through  the  armature,  the  E.M.F.  would  be  4  times  as  great, 
while  if  the  armature  could  be  connected  in  a  single  series,  the 
E.M.F.  would  be  8  times  as  great. 

In  order  to  determine  the  M  M.F.  necessary  to  drive  this  lUix 
through  the  armature  we  proceed  as  follows: 

We  first  determine  the  cross  sectitm.  the  mean  length,  and  the 
intensity  in  each  portion  of  the  magnetic  circuits.  One  of  the 
eight  magnetic  circuits  through  the  armature  is  represented  bj- 


The  M.  M.  K.  required  to  drive  a  total   llux  of  3,534, (KMJ  webers 
through  this  circuit  will  be 

.1.534,000  X  0.00.';.J14.S  18  .(JO  gilherts. 

14.065  Binprrc  turas. 
—    7,XU  ampere  turub  uu  rarh  spool. 

With   600   turns  on   each   spool,  the   current   would   be    12.22 
amperes. 

Laboratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued.) 


Electrical    Difference   of    Potential. 


the  dotted  arrows  at  A  (Fig.  125).     We  maj-  assume  that  the  flux 

through  the  cores  is  7,068,000  X  1.3  —  9,188,400  webers;  1.3,  being 

the  approximate  leakage  for  a  machine  of  this  type;  in  other 

10 
words,  of   all  the  flux  passing  through  the  cores  r,  X  100  =  76.9 

per  ceut.  approximately  may  be  assumed  tc  pass  through  the 
armature,  half  through  each  cross  section. 

Cross  section.  Flux.  Intensity.        Lenglh. 

Sq.  cms.  Webers.  Gausses.  Cms. 

Field  core M4  9.188,400  ■        13.430  40 

Yoke 354  3.534,000  9.980  76 

Armature 254  3,534.000  9,500  SO 

The  entrefer,  or  gap  of  copper,  air  and  insulation,  existing 
between  the  iron  in  the  armature  and  in  the  pole  faces,  is  1.5  cen- 
timetres in  length,  while  the  polar  area  is  41  centimetres  X  34 
cms.  wide,  equals  1,400  square  centimetres  in  cross  section. 
From  these  the  reluctance  in  the  magnetic  circuit  through  the 
armature  is 

Cross  section 
carry. 
Length,  Cross         ing  arma-       Reluctance. 

Cms.  Reluctivity,      section.      lure  tiux.  Oersteds. 

Field  core.... 40  13.430  0.002  342  263.1  0.000.304 

■    40  13.4311  0.002  342  263  1  0.000,304 

Yoke 76  9.480  0.001  254  354.0  0.0C0.21S 

Entrefer 1. 5  1.  700  0002,142 

1.5  1.  700  0.002.142 

Armature 50  9,50tl  O.COOS  372  372  0,000.107.5 

0.005.214,5 


To  ihe  Editor  of  The  Kleclrical  H  'orld: 

Sir: — Having  taken  considerable  interest  iu  the  discussion  con- 
ducted in  your  columns  concerning  the  electrical  difference  of 
potential  analogy  advanced  by  Mr.  Waddell,  I  beg  leave  to  present 
a  point  in  which,  if  wrong,  I  shall  be  glad  to  be  corrected.  To 
my  mind  the  trouble  seems  to  hinge  on  a  rather  loose  use  and  pos- 
sible coufouiiding  of  the  terms  "  E.  M.  F. "  and  "difference  of 
potential  " 

Force  in  general  is  that  which  moves  or  tends  to  move  matter; 
and  whatever  electricity  may  be,  electromotive  force  is  certainly 
that  force  which  moves  or  tends  to  move  electricity.  Difference  of 
potential,  on  the  other  hand,  is  the  result  of  work  done,  and  is 
measured  in  terms  of  work.  In  the  case  of  the  voltaic  cell  alluded 
to  by  Mr.  Waddell,  the  ^E.  M.  F.  is  that  force  which  causes  the 
travel  of  the  ions  and  with  them  their  respective  charges.  The 
result  of  the  procession  of  atoms  is  that  the  copper  is  charged  posi- 
tively with  respect  to  the  zinc.  This  difference  in  charge  constitutes 
a  difference  of  potential  and  the  procession  of  the  charged  atoms  will 
continue  until  the  force  tending  to  move  them  is  exactly 
J  balanced  by  the  difference  in  electrical  pressure  which 
"J  their  motion  has  created.  When  this  state  of  affairs  is 
i  reached,  no  more  work  is  done  until  the  back  pres- 
_[  sure  (  difference  of  potential )  is  relieved  by  connecting 
~  the  plates  and  allowing  a  current  to  flow.  The  point 
is,  that  while  difference  of  potential  is  an  E.  M.  F. , 
all  E.  M.  Fs.  are  not  differences  of  potential. 

Iti  the  case  of  a  wire  moving  with  uniform  velocity 
in  a  uniform  field,  the  cutting  of  the  lines  of  force  is 
(or  causes)  an  E.  M.  F.  and  produces  a  transfer  of 
electricit}'  in  the  conductors,  suJBcient  in  amount  to 
charge  the  opposite  ends  of  the  wire  to  a  potential 
difference  which  is  exactlj'  equal  to  the  E.  M.  F.  and 
opposite  in  direrfion. 

This  is  a  condition  of  equilibrium  and  no  more  re- 
quires eiierg}-  to  maintain  it  than  it  does  to  hold  a 
stone  away  from  the  earth.  Mr.  Waddell's  analog)- is 
defective  in  that  it  does  require  energy  to  maintain  a 
difference  of  pressure  in  the  box,  due  to  the  air  slip- 
ping past  the  paddles,  but  if  instead  he  substitutes  an 
equal  number  of  closely  fitting  pistons  { f rictionless  of 
course)!  think  the  analogy  holds  in  all  respects,  at 
ite.  ii-ru  least  as  far  as  it  is  possible  for  a  mechanical 
analogy  to  represent  a  phenomenon  whose  ultimate 
nature  is  so  little  understood.  D.  R.   LOVEJOY. 

New  York,  N.  Y.  " 


Dangers  in  Kite  Flying. 


The  French  journal  Cosmos  records  the  case  of  a  lad  who  was 
flying  a  kite,  and  while  drawing  it  in  a  thunderstorm  gathered, 
the  lightning  from  which  traveled  down  the  string  burning  it  and 
rendering  him  unconscious;  the  kite  was  only  about  300  feet  high 
when  the  accident  took  place. 

Electrical  Misinformation. 


Referring  to  the  electrical  transmission  of  power  from  Niagara  to 
Buffalo,  an  electrical  contemporar}-  says  editorially:  "We  think  it  is 
safe  to  say  that  this  transformation  of  the  water  power  into  elec- 
tricity will  not  be  with  an  eflBciency  of  more  than  85  per  cent.  ;  that 
the  transmission  efficiency  will  not  exceed  75  per  cent.  ;  that  the 
transformalion  at  Buffalo  will  not  average  75  per  cent.,  and  that 
the  distribution  in  Buffalo  will  not  be  at  greater  eflBciency  than  80 
per  cent.  "  In  the  same  article  it  is  stated  that  the  transmission  loss 
iu  the  110-mile  Frankfort-Lauffen  experiment  was  "but  25  per 
cent,"  whereas  the  entire  losses — from  the  generator,  step-up  trans- 
former, line,  step-down  transfonuer  and  final  distribution — were,  in 
fact,  between  24.7  and  31.5  per  cent.,  the  power  transmitted  vary- 
ing from  78.2  to  197.4  hp. 


CARL  HERING 


JVoU.—Tbe  object  of  this'departmenl  is  to  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  Thi;  Elkctrical  World.  922  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  eirly  as 
the  journal  in  which  the  original  articles  appear :  they  should  not  be  longer 
than  the  importance  of  the  subject  warranls.  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  II 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journals  as  are  not  legularl.v  abstracted,  will  send  thecoropiler 
a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 

DYNAMOS,   MOTORS  AND  TRANSFORMERS. 

KiVtrsiblt  Regenerative  Armatures  anJ  Short  Air  Space  Dynamos. — An 
Institution  paper  bj'  Mr.  Sayers  is  leprinted  in  full  with  the  discussion 
(but  unfortunately  without  the  illustrations)  in  the  Loud.  "Elec.  Eng.," 
Feb.  15.  He  describes  the  development  of  his  commutating  device  (see 
Digest,  June  1017.  July  1  and  Sept,  16,  1893).  It  was  found  that  it  was 
often  a  serious  diawback  that  these  machines  could  be  run  in  only  one 
direction,  but  this  difficulty  has  been  solved  by  the  present  anangement, 
which  he  desciibes  as  follows:  "In  these  figures  there  are  represented 
two  sections  of  the  main  winding:  of  a  drum  armature — a  commutator  coil, 
which  is  connected  to  the  main  winding  at  the  juuction  between  the 
coils  mentioned,  and  a  commutator  blade.  The  direction  of  winding  is 
the  same  in  the  two  figures,  but  in  the  first  the  direction  of  rotation  is 
represented  as  being  clockwise,  while  in  the  second  it  is  counter-clock- 
wise. .\  little  study  of  these  two  diagiams  will  show  that  the  commu- 
tator coil  acts  in  precisely  the  same  way  in  whichevei  direction  the 
armature  rotates,  the  brushes  being  always  set  with  a  backwaid  lead, 
so  as  to  bring  the  side  of  the  commutatoi  coil  which  is  behind  the  point 
of  connection  to  the  main  winding  under  the  edge  of  the  flux  horn.  In 
both  cases  only  one  side  of  the  commutator  coil  is  operative,  the  other 
side  being  in  a  position  in  the  inleipolai  gap  where  normally  there  is 
no  effective  field."  He  shows  an  aualogy  between  the  problem  of 
sparkless  commutation  and  the  problem  of  preventing  knocking  in  a 
high  speed  engine;  the  inertia  of  the  leciprocatmg  parts  must  be  over- 
come by  the  steam  pressure,  so  the  reversal  of  the  current  against  the 
self  induction  must  be  overcome  by  internal  E.  M.  Fs.  and  not  by  the 
make  and  break  action  at  ;he  commutator.  Regarding  the  number  of 
segments  in  the  commutator  he  states  that  the  necessity  formerly  found 
for  using  a  large  number  ceases  to  exist  in  these  machines,  in  which  the 
number  is  governed  by  the  diSerence  of  voltage  which  it  is  advisable  to 
allow  between  adjacent  commutator  segments.  He  discusses  the  design 
of  slotted  armatures;  the  opening  at  the  top  of  the  slot  should  be  as 
wide  as  is  consistent  with  the  increased  production  of  eddy  currents  in 
the  field  magnet  and  it  should  not  exceed  1.5  times  the  air  space;  the 
number  of  conductors  should  be  as  small  as  is  consistent  with  the  cost 
of  manufacture.  He  discusses  parallel  tunning,  stating  that  machines 
for  this  purpose  must  not  have  a  rising  characteristic;  he  suggests  an 
arrangement  of  compound  machines  which  will  run  in  parallel,  it  is 
usual,  however,  in  central  station  work  to  use  shunt  machines;  with 
short  air  space  machines  considerable  generative  power  is  lequired  in 
the  armature  in  order  to  get  even  a  moderate  fall  in  the  characteristic. 
He  describes  a  system  of  rocking  brush  holders  for  reversing  motors  in 
which  the  friction  of  the  brushes  causes  them  to  be  carried  around  with 
the  armature  until  brought  up  to  certain  stops.  In  discussing  constant 
speed  motors  he  states  that  with  his  airangement  he  obtains  the  lightest 
weight  and  minimum  cost  with  the  best  regulating  qualities.  He  gives 
a  description  with  data  of  his  80-kw  dynamo.  lu  the  discussion  Mr. 
Crorapton  believes  that  Mr.  Sayers  justly  claimed  to  have  solved  the 
difficulty  of  the  trouble  with  commutators  in  short  air  space  designs. 
Mr.  Anderson  states  that  there  is  a  saving  of  about  25  per  cent,  in 
weight  in  these  machines.  Mr.  Mordey  admired  the  arrangement  but 
believes  there  would  be  sparking.  Mr.  Parshall  referred  to  some  exper- 
iments in  the  same  direction  stating  that  a  machine  of  1,000  and  another 
of  2,000  hp  were  shown  at  the  Woild's  Fair  where  they  worked  well 
without  sparking;  he  doubts  whether  the  economy  in  weight,  as  com- 
pared with  some  recently  designed  machines,  had  been  demonstrated; 
the  weight  of  the  armatures  seems  excessive  as  also  the  weight  of  the 
copper  on  it.  Mr.  Esson  believes  the  extra  coils  add  considerably  to  the 
cost  of  the  machine. 

The  .Viagara  Dynamos.— Vrol.  Forbes,  in  a  communication  to  the 
Load.  '•Elec.  Rev.,"  Feb.  22,  questions  a  recent  statement  that  alter- 
natots  with  outside  revolving  fields  have  been  made  before,  and  he  asks 
for  further  information,  'stating   that   his   Ameiican   patent   No.  518,944 


would  be  void  if  any  prior  publication  exists;  he  claims  that  it  was  only 
by  adopting  this  type  that  the  requirements  of  the  turbine  makers  at 
tuat  plant  could  be  met. 

.-Irmatiire  Fault  Testing. — K  simple  and  practical  method  is  described 
by  Ml.  Brousson  in  the  Lend.  "Elec.  Rev.,"  Feb.  22.  It  is  a  method  tor 
finding  a  fault  in  the  armature  winding  without  unsoldering  the  connec- 
tions to  the  cotnniutator.  \  suitable  current  is  passed  through  the  arm- 
ature from  brush  to  brush,  sufficiently  large  that  there  is  a  measurable 
difference  of  voltage  between  the  commutator  segments;  each  brush 
must  not  make  contact  with  more  than  one  segment  at  a  time;  one  ter- 
minal of  a  low  reading  high  resistance  voltmeter  is  connected  to  one 
brush  and  the  other  to  the  frame  of  the  machine;  it  is  advantageous  to 
be  able  to  alter  the  resistance  iu  the  voltmeter  circuit  in  order  to  give 
suitable  leadings;  the  armature  is  turued  slowly  by  hand  until  that  posi- 
tion is  reached  in  which  the  voltmeter  records  the  smallest  deflection, 
the  commutator  segments  to  which  the  faulty  coil  is  attached  will  then 
be  under  the  brush  which  is  coiniected  to  the  voltmeter;  the  maximum 
deflection  will  be  obtained  when  the  faulty  roil  is  under  the  other 
brush  ;  to  find  which  of  the  two  coils  connected  to  the  segment  is  the 
faulty  one  the  voltmeter  leadings  must  be  carefully  noted  when  the 
brush  touches  the  segments  on  each  side,  the  faulty  coil  is  then  the  one 
which  is  connected  between  the  two  segments  which  give  the  lowest 
readings.  If  the  insulation  is  broken  down  in  two  distinct  parts  the 
deflections  on  the  voltmeter  will  not  increase  or  deciease  regularly  as 
the  armature  is  turned;  when  two  faults  are  close  together  there  is  no 
diSiculty  in  locating  the  position,  but  it  is  not  so  simple  when  they  are 
far  apart  The  insulation  resistance  can  be  measured  approximately  in 
the  usual  way  by  this  same  method. 

Researches  loith  a  Rotary  Field. — A  paper  of  some  length  by  Mr.  Biag- 
stad,  describing  some  researches,  is  published  in  the  "Elek.  Zeit.,"  Feb. 
21  ;  the  direction  of  investigation  is  the  same  as  in  the  paper  of  Dr. 
Duncan  published  in  The  Electrical  World  July  7,  but  the  method 
used  is  entirely  different,  as  Duncan's  method  can  be  used  only  when 
there  is  current  in  the  armature.  He  used  a  two-phase  motor  of  a 
somewhat  old  type;  the  fiist  tests  weie  made  with  continuous  currents 
with  the  armature  at  rest;  he  measured  the  distribution  of  the  field  over 
the  surface  of  the  armature;  a  small  coil  was  attached  to  the  armature 
and  connected  with  a  ballistic  galvanometer ;  the  results  aie  given  by 
curves.  Another  set  of  tests  was  made  with  the  armature  in  motion,  by 
the  insertion  in  the  air  gap  of  thin  fixed  wiies  parallel  to  the  shaft. 
From  these  experimental  investigations  he  finds  that  at  no  load,  cur- 
rents on  which  a  positive  torque  is  exerted  exist  almost  only  between 
two  pole  pieces;  this  torque  is  largely  compensated  by  an  opposite  one 
existing  at  the  point  of  strongest  induction;  the  accompanying  arma- 
ture currents  represent  a  large  loss  of  energy  and  produce  heat  in  the 
armature;  when  loaded  the  currents,  on  account  of  the  slow  speed, 
are  quite  weak,  while  the  strongest  currents  aie  not  *vell  utilized  on 
account  of  the  weak  magnet  induction  existing  at  that  place;  one  should 
therefore  strive  to  have  the  strongest  cuirent  where  the  peipendicular 
component  of  the  magnetic  induction  is  the  strongest;  the  efforts  made 
in  practice  to  have  a  constant  field  velocity  are  therefore  in  the  right 
direction ;  how  far  the  result  is  accomplished  must  be  shown  by 
measurements  made  with  modern  machines. 

Rotating  Alternating  FiclJ  —In  "L'Elettricista,  "  Feb.  15,  Mr.  Malagoli 
investigates  the  properties  of  an  alternating  magnetic  field  which  is  kept 
in  unifoim  rotation,  so  as  to  perform  one  levolution  in  the  time  of  a 
complete  period.  He  suggests  utilizing  these  properties  in  an  appa- 
ratus intended  to  double  or  to  halve  the  frequency  of  an  alternating 
current.  By  superimposing  a  rotating  alternating  field  and  a  Ferraiis 
field,  he  thinks  it  possible  to  obtain  a  steady  one. 

Core  Losses  in  Transformers. — The  paper  of  Mr.  Wilson  (see  Digest 
last  week)  is  concluded  in  the  Lond.  "Elec,"  Feb.  22.  He  gives  the 
diagrams  of  the  connections  in  the  tests,  also  tables  and  curves  showing 
the  results  of  his  measurements;  tests  were  made  for  determining  the 
stray  field  by  means  of  exploring  coils,  from  which  he  concludes  that  as 
far  as  one  can  judge,  and  with  the  assumption  of  uniform  distribution  of 
the  induction,  eveiy  element  of  the  core  expeiiences  each  half  period  a 
maximum  induction  intensity  about  as  great  as  on  open  circuit,  although 
at  any  epoch  the  linear  distribution  is  not  the  same  on  account  of  the 
stray  magnetic  field;  the  loss  observed  on  full  load  is  less  than  one 
might  reasonably  expect  from  magnetic  hysteiesis  alone. 

LIGHTS  AND  LIGHTING. 
Substitute  for  a   Vacuum.— yit.     Forster,   in  the    Lond.    "Elec.     Rev.," 
Feb.  22,  suggests  that  as  the  new  element,  "argon,"  which  exists  in  the 
atmosphere,  is  an  inert  gas,  it  might  |be  applied  with  'success   for  filling 
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the  bulbs  of  incandescent  lamps.  (Would  it  not  be  niucb  more  expensive 
to  obtain  a  bulb  full  of  tbis  gas  in  its  puie  state  than  it  would  to  pio- 
ducc  a  vacuum,  and  does  it  follow  that  because  it  is  chemically  incit  it 
would  answer  the  same  purpose  as  a  vacuum  in  an  incandescent  lamp, 
in  which  nut  only  the  chemical  but  also  the  physical  properties  play  an 
important  part') 

Small  huiJi  KfJIdtors  for  Alternating  Arc  Lamps. — The  question  of 
priority  is  discussed  in  a  communication  from  the  Helios  Company  in 
the  I.ond.  "Hlcc.   Kev.,"  Feb.  22. 

P0WI;K  and  HliAT. 

Arc  \\  ihling.—thc  paper  of  Ml.  Foster  (see  Digest  last  week)  is  con- 
cluded in  the  Lond.  "Elcc.  Eng.,"  Feb.  22.  He  describes  the  applica- 
tion of  arc  welding  to  alteiing  a  very  large  piston  and  discusses  at  some 
length  repaiis  of  steam  boilers,  giving  a  list  of  repairs  which  have  been 
made;  in  several  cases  cracks  again  occuried  through  the  repaiied  joints 
but  he  believes  that  by  slightly  increasing  the  total  thickness  by  build- 
ing up  the  metal  at  this  point,  the  trouble  can  be  entirely  overcome. 
.\nother  important  application  is  in  cutting  and  boring;  holes  may  be 
pierced  in  this  way  with  great  rapidity  and  they  may  be  elongated  into 
slits  of  any  required  length  ;  an  illustiation  is  given  of  a  large  wrought 
iron  pipe  in  which  a  large  number  of  holes  weie  pierced  in  this  way  at 
the  rate  of  two  or  three  per  minute.  He  describes  the  plant  and  appa- 
ratus required.  Regarding  the  necessaiy  precautions  he  states  that  the 
carbons  should  not  be  copper  plated,  should  be  sound  and  hard,  having 
a  metallic  ring  when  struck,  and  must  burn  with  little  or  no  dust,  which 
would  render  the  metal  biittle;  when  building  up  the  metal,  the  addi- 
tional metal  should  have  the  same  composition  and  the  slag  should  be 
removed  from  each  layer  before  commencing  to  add  anotbei  ;  a  lidge  of 
gannister  clay  should  be  formed  to  keep  the  molten  metal  in  place  ;  the 
surrounding  metals  should  be  well  heated  with  a  long  and  steady  arc 
to  insure  gradual  solidification  ;  whenever  possible  each  layer  of  new 
material  should  be  hammered  immediately  after  the  carbon  is  with- 
drawn, and  if  this  cannot  be  done  the  withdrawing  should  be  gradual. 
Regarding  the  quality  of  work  done,  a  number  of  welds  were  made  by 
this  as  also  by  the  usual  smith's  process  and  were  tested;  the  ''average 
ratio  of  weld  to  solid"  of  the  electric  welds  was  s5.5  per  cent,  for  iron 
and  80.8  for  steel;  a  comparison  of  the  hand  welded  bais  with  those 
electrically  welded  will  in  every  case  show  a  higher  ratio  for  the  latter; 
the  economy  of  the  system  as  used  in  several  places  is  claimed  to  be 
established  beyond  a  doubt;  it  is  not  proposed  as  a  substitute  for  all 
cases  of  welding  nor  for  riveting,  but  rather  as  an  additional  method 
capable  of  extensive  application  under  conditions  where  the  other 
methods  are  inapplicable;  simplicity  and  ease  of  transportation  are 
among  the  chief  advantages;  he  suggests  the  use  of  such  a  plant  on 
board  a  small  steam  craft  in  a  harbor,  for  making  repairs  on  vessels. 

Tliawiiig  by  Electricity. — Mr.  Edmunds,  in  the  Lond.  "Elec.  Rev.," 
Feb.  22,  recommends  the  use  Oi  electrical  heat  for  thawing  gas  and  watei 
pipes;  he  describes  an  arrangement  (which  seems  unnecessarily  com- 
plicated) which  is  drawn  into  the  pipe,  and  which  in  a  recent  test 
worked  very  well;  a  complete  thawing  was  ettected  in  four  minutes. 

Electric  Lighting  Engines.— Those  used  in  the  station  in  Vienna  are 
well  illustrated  in  large  plates  in  Lond.  "Engineering,"  Feb.  22. 

Working  .Ships'  Turrets.  — h  communication  on  this  subject  by  Mr. 
Maxim  is  published  in  Lond.  "Engineering,"  Feb.  22. 


Long  Distance  Transmission  of  Power. — An  interview  with  Dr.  Bell, 
of  the  General  Electric  Company,  is  published  in  the  "St.  Ry.  Jour." 
for  March.  He  considers  the  present  outlook  for  transmission  plants 
most  excellent;  the  principal  difficulty  concerns  the  transmission  line, 
its  maintenance  and  guarding  against  accidents  or  malicious  injury;  he 
considers  5,000  to  15,000  volts  within  the  range  of  fair  piacticability  if 
the  climatic  conditions  are  favorable;  he  would  not  hesitate  to  make  it 
.30,000  to  50,000  in  a  climate  like  that  of  some  parts  of  Mexico;  the 
limitation  tor  transmission  is  the  maintaining  of  the  line;  transmitting 
cheap  water  power  up  to  10  or  15  miles  will  nearly  always  pay  if  the  amount 
is  reasonably  great,  100  to  1,000  hp;  up  to  30  miles  a  fair  proportion  of 
the  propositions  investigated  indicated  commercial  success  ;  from  30  to 
50  miles  a  few,  but  beyond  50  very  few  indeed;  in  one  case  of  150  miles 
it  would  have  been  a  ceilain  commercial  success,  as  the  climate  was 
extremely  favorable,  coal  at  the  receiving  end  costing  $40  a  ton  in  gold  ; 
the  voltage  proposed  was  20,000.  To  his  knowledge,  the  long  power 
transmission  plants  are  four,  of  about  18  miles  each,  one  at  Genoa,  Italy, 
another  fiom  Tivoli  to  Rome,  a  third  into  Biberest,  Switzerland,  and  a 
fourth  into  Guadalajara,  Mexico ;  they  are  all  of  considerable  size,  involv- 
ing several  hundred  horse  power ;  there  is  a  small  lighting  plant  in  Cali- 
fornia operated  over  a  distance  of  28  miles ;  the  voltage  at  San  Bernardino 
is  10,000,  and  that  at  the  others  between  5,000  ana  6,000;  two  of  the 
plants  are  operated  by  continuous  currents  with  .several  generators  in 
series;  in  the  Rome  plant  the  generatoi  gave  5,000  volts  diiectly.  There 
is  a  serious  difficulty  in  utilizing  the  current  from  the  Niagara  plant  in 
Buffalo  on  account  of  the  inability  to  run  incandescent  lamps  without 
changing  to  diiect  current.  He  believes  that  a  very  large  pait  of  the 
power  transmitted  over  long  distances  will  be  used  in  multiphase 
motors;  also  that  they  aie  displacing  continuous  currents  motors  for 
most  purposes,  as  they  are  not  afflicted  with  the  commutator ;  he  does 
not  believe  that  they  will  be  used  on  street  railways  in  cities  but 
certainly  in  interuiban  and  long  distance  work;  they  require  at  least 
three  wires,  but  for  interurban  work  the  double  tiolleys  would  constitute 


no  serious  objection  ;  if  used  for  stieet  railway  service  there  will  be  no 
more  burning  out  of  the  armatures;  he  has  never  succeeded  in  burning; 
out  the  armature  of  a  polyphase  motor  even  in  the  hardest  kind  of 
experimental  work,  although  he  sent  currents  through  them  until  the 
leads  burnt  off. 

JJectric  Motors  for  Driving  Machine  y'w'/i.— Supplementing  the  paper 
of  Mr.  Richmond,  abstracted  in  the  Digest  last  week,  the  "Eng.  News," 
Feb.  28,  publishes  parts  of  a  letter  from  Mr.  Melotle,  giving  some  addi- 
tional information  regarding  the  llerstal  (Belgium)  rnstallation.  Since 
the  electric  motors  were  installed  the  shop  has  been  enlarged,  and  the 
power  plant  will  soon  have  a  capacity  of  5,500  amperes  at  125  volts;  the 
reason  for  this  increase  is  more  particularly  rn  the  increase  of  useful 
work  done  by  the  workmen  operating  the  machine  tools;  at  the  outset 
the  output  was  estrmated  at  ISO  pieces  per  workman,  but  the  establish- 
ment of  the  piece-work  system  so  stimulated  the  workmen  that  the  out- 
put was  raised  to  an  average  of  300  pieces  per  day;  at  first  16  hp  motors 
were  connected  to  a  shaft,  but  they  were  soon  found  to  be  developing  30 
hp;  the  shafts  were,  therefore,  cut  in  the  middle  and  a  motor  placed  at 
each  end;  he  calls  attention  to  thedilTicult  situation  of  this  gun  factory; 
if  instead  of  tliis  motor,  transmission  it  had  adopted  mechanical  trans- 
mission, the  difficulty  of  increasing  the  transmitted  power  would  have 
been  enormous.  He  favors  high  speed  motors  except  for  very  large 
units  of  1,000  hp  and  over;  heavy  machine  tools  which  lake  1  hp  or 
more  can  be  operated  advantageously  by  separate  motors,  but  small 
machines  should  be  operated  in  groups  of  three  or  four  by  small  counter 
shafting  driveu  by  a  2-hp  motor. 

iViagara  Falls  L'o7uer  Plant.— "m'iy,"  'Hi'^rch  6,  contains  a  paper  by 
Mr.  Perkins  on  the  municipal  ownership  of  the  Niagara  power  distribu- 
tion for  Buffalo ;  the  subject^s  also  discussed  editorially.  A  paper  by 
the  same  author  on  lubricating  bearing  cooling  devices  in  tbis  plant, 
including  an  illustration,  is  published  in  the  "West.  El.,"  March  y. 

Electric  Annealing  of  Armor  Plate.— The  "Elec.  Eng.,"  March  6,  con- 
tains an  article  by  Prof.  Elihu  Thomson,  in  which  he  describes  the 
Lemp  process,  by  which  the  Harveyized  armor  plates  are  annealed  in 
order  to  enable  them  to  be  drilled  and  tapped.  These  plates  have  a  skin 
of  very  hard  steel,  and  it  is  necessary  tc  anneal  them  in  places  where 
they  are  to  be  drilled ;  the  most  intense  oxybydrogen  flames  were  found 
ineffective,  but  the  annealing  was  accomplished  very  satisfactorily  by 
the  electric  process,  which  consists  in  passing  a  current  between  two 
blocks  of  copper  laid  on  the  surface  and  forming  the  ends  of  a  trans- 
former circuit  like  in  the  well-known  welding  process;  after  the  heat- 
ing, the  temperature  is  slowly  lowered  by  a  very  gradual  diminution  of 
the  current,  so  as  to  prevent  the  too  lapid  cooling  by  the  conduction  of 
the  heat  to  the  massive  back  plate,  which  would  act  as  a  chill ;  the  use 
of  alternating  currents  favors  the  concentration  of  the  heating  effects, 
the  self  induction  effect  or  reactance  is  least  when  the  current  flows 
through  the  surface  of  the  plate  and  any  current  which  branches  from 
the  electrodes  and  enters  deeply  into  the  plate  has  a  longer  path  of 
greater  self-inductiou.  Highly  satisfactory  results  have  been  obtained 
by  this  process  at  the  Cramp  shipyard,  and  he  believes  that  there  is  no 
doubt  that  the  apparatus  and  process  will  soon  become  one  of  the  neces- 
sary features  in  a  modern  establishment  for  the  construction[of  armored 
vessels. 

Tempering  Hair  Springs.— K  process  is  briefly  described  in  the 
"Sibley  jour."  for  January,  which  consists  in  passing  a  current  through 
the  spring,  heating  it  to  the  requisite  color,  at  which  point  it  is 
quenched;  by  prolonged  action  of  the  current  during  the  quenching  the 
interior  of  the  wire  can  be  kept  soft  if  desired ;  the  most  perfect  method 
of  annealing  is  obtained  by  allowing  a  very  slowly  diminishing  current 
to  traverse  it. 

TRACTION. 

Accumulator  Traction.— According  to  the  "Elek.  Zeit.,"  Feb.  21,  accu- 
mulator cars  are  to  start  running  regularly  within  a  few  days  on  one  of 
the  lines  in  Berlin. 

Electric  Traction.  — A  paper  by  Mr.  Dawson,  chiefly  of  local  interest, 
including  some  data,  is  published  in  the  Lond. "Elec.  Rev.,"  Feb.  22. 

Power  Station  Test.— The  "Eng.  News,"  March  7,  reprints  at  con- 
siderable length  a  first  prize  thesis  by  Messrs.  Colles  and  Gallaher,  of 
Stevens  Institute  of  Technology.  It  contains  a  description  and  the 
results  of  a  very  elaborate  test  made  of  a  railway  power  station  at  West 
Haven,  Conn.,  in  which  the  Westinghouse  "Kodak"  arrangement  is 
used,  and  rs  said  to  be  one  of  the  most  recent  designs  of  that  company 
(the  station  was  erected  nearly  three  years  ago).  The  chief  object  of  the 
test  was  to  show  the  value  of  this  type  of  power  plant;  a  brief  descrip- 
tion of  the  plant  is  given,  including  considerable  data;  the  average 
number  of  car  miles  per  day  is  2,040,  the  average  number  of  passengers 
per  day  11,000;  the  tests  were  made  in  May,  1894.  and  deal  largely  with 
the  steani  power  plant.  Although  the  reprint  contains  a  large  amount 
of  data,  it  is  stated  that  the  most  important  of  it  is  given  in  an  appendix 
which  IS  not  reprinted.  As  an  experiment  a  recording  wattmeter  was 
used  to  measuie  the  whole  output  of  the  station  ;  they  point  out  that 
the  output  calculated  by  multiplying  the  average  amperes  with  the  aver- 
age voltage  will  generally  give  a  gieater  quantity  than  the  true  one.  as 
the  voltage  is  highest  when  the  current  is  lowest  and  the  reverse;  speci- 
men chart?  of  the  recording  instruments  and  voltage  diagrams  aie  given. 
From  a  long  table  of  data  it  appears  that  the  station  efficiency— that  is, 
the  ratio  of  the  electrical  to  the  indicated  hp— was  67.11  per  cent.,  and 
the  coal  used  per  electrical  hp  per  hour  was  3.068  pounds;  in  the  text 
they  give  3.08  lbs.  for  an  electrical  hp  delivered  on  the  line  during  well 


-?4!5 


THE     ELECXRICAIv     WORLD. 


Vol.  XXV.    No.  11. 


loaded  lioiirs,  but  for  one  or  more  entire  days  it  was  3.6  lbs.  ReRaiding 
llie  leakaRc  on  the  line,  records  from  50  to  less  than  1  ampere  were 
obtained,  the  larper  value  licinR  dne  to  cars  left  slandiuR  with  the  trol- 
leys on  the  wire  and  the  lamps  turned  on,  but  the  latter  accounts  for 
only  '>  amperes.  Tests  on  the  line  were  made,  as  also  an  attempt  to 
determine  whether  bonding  made  any  dilTerence;  from  the  table  it 
appears  that  the  bonding  was  followed  by  a  loss,  but  this  shows  that 
figures  are  misleading,  which  they  explain,  and  conclude  that  bonding 
certainly  made  a  difference,  as  shown  by  tests  made  before  and  after 
bonding.  A  table  gives  the  results  of  tests  of  current  consumption  on  a 
motor  car.  .\n  average  of  the  station  test  gives  the  following :  Average 
number  of  cars  (motoi  and  Irai'.ei  cars  reckoned  separately)  lunning 
during  test  16  5,  number  of  car  miles  1,474,  average  electrical  hp  per  car 
ll.d,  average  ampeies  per  car  18,2,  average  electrical  horse  power  houis 
per  car  mile  1.55,  roal  used  per  car  mile  4.76  lbs.,  cost  of  coal  used  per 
electrical  horse  power  hour  0,473  cent,  cost  of  coal  per  car  mile  0.733 
cent.  The  true  value  of  the  station  efficiency  given  above  is  probably 
between  75  and  80,  and  that  of  the  line  is  89 ;  the  total  operating  expenses 
including  coal,  oil,  water  and  pay  roll  is  1.5318  cents  per  cai  mile,  or 
0,'iS.s  cent  per  electrical  horse  power  hour;  fiom  tests  made  before  and 
after  bonding  they  show  that  the  saving  is  sufficient  to  make  it  pay  to 
bond  the  rails  if  the  work  cost  anything  less  than  514,100  (not  includ- 
ing, however,  the  cost  of  damage  to  water  and  gas  pipes  by  insufficient 
bonding).  The  low  line  efficiency  discounts  to  a  great  extent  the  show- 
ing of  the  station,  and  shows  the  fallacy  of  reckoning  that  element  by 
car  miles  instead  of  by  electrical  horse  power  hours;  they  point  out  that 
the  difference  between  an  active  and  a  lazy  engineer  is  usually  of  more 
significance  that  that  between  an  economical  and  an  uneconomical  design 
of  the  station.  The  ground  space  per  horse  power  of  the  whole  plant 
was  only  about  five  square  feet. 

Elt-drical  Traction  on  SUam  AWi/.f ,  — Some  fuither  data  legarding  the 
electrical  branch  of  the  N.  Y.,  N.  H,  &  H.  R.  R.  is  given  in  the  "Elec. 
Eng.,"  March  6.  The  line  is  perfectly  level,  seven  miles  long,  reason- 
ably stiaight,  and  is  an  exceptionally  favorable  place  for  experimenting. 
The  equipment  is  to  be  made  interchangeable  with  their  standard  cars, 
and  will  at  first  consist  of  six  motor  cars,  each  with  two  motors  of  100 
hp:  they  are  expected  to  draw  a  trailer  with  ease;  they  are  SO  feet  long 
and  are  entered  fiom  the  side;  theie  will  be  four  baggage  cars  30  feet 
long,  of  which  two  are  fitted  with  two  motors  ana  two  with  four  motois; 
it  is  expected  to  have  the  line  running  in  May,  The  same  company  is 
contemplating  establishing  electrical  powtr  plants  at  the  terminals  of 
all  branch  lines  which  radiate  from  the  trunk  lines. 

Electrical  Power  for  Cahle  Roads. — According  to  a  note  in  "Eng, 
News,"  Feb,  28,  a  Chicago  line  is  about  to  tiy  the  use  of  electric  power 
for  operating  street  railway  cables,  and  if  it  is  a  success  all  the  com- 
pany's caDle  lines  will  run  by  electrical  instead  of  steam  power;  how  it 
is  to  be  applied  is  not  explained. 

Electric  Towing.— Ihe  "Eng.  News,"  Feb.  28,  gives  some  data 
regarding  the  operating  expenses  on  the  Bourgogne  Canal  in  France, 
where  electric  power  has  been  used  for  a  year  and  a  half.  There  is  an 
evident  saving  in  time  and  money  by  the  use  of  electricity;  for  trans 
porting  1,000  tons  11.65  hours  and  $20,40  weie  required  with  steam,  while 
with  electricity  these  figures  weie  11.01  and  $14,  The  time  of  service  is 
too  short  for  drawing  any  definite  conclusions,  but  the  owners  believe 
that  the  new  system  will  be  piofitable  in  the  end. 

Rail  Bonding  and  Its  Bearing  on  Electrolytic  Corrosion. — A  communi- 
cation by  Mr.  Low,  forming  a  discussion  of  the  recent  Institute  paper 
by  Mr.  Farnham,  is  published  in  the  "St.  Ry,  Gaz,."  March  2,  He 
considers  that  the  pioblem  of  electrolytic  coirosion  and  rail  bonding 
must  be  considered  conjointly;  be  gives  the  conditions  which  cause 
electrolysis,  and  describes  a  peculiar  case  in  which  the  pitting  invariably 
occurred  on  the  inside  of  the  pipe,  working  outward;  he  favors  the 
three-wire  system  ;  electrolytic  corrosion  will  not  occur  when  the  follow- 
ing requiremen's  have  been  complied  with;  "No  cross  bonding  at 
points  where  the  mains  show  peimanently  negative  potentials.  Heavy 
cross  bonding  at  points  where  the  mains  show  permanently  positive 
potentials.  Rail  bonds  of  absolute  permanence  and  reliability.  High 
conductivity  in  track  leturn  circuit.  Greatest  possible  resistance  from 
tracks  and  mains  at  points  where  the  mains  show  permanently  negative 
potentials,  Geneiators  to  permanently  feed  positive  to  line  and  negative 
to  track  and  main.  Heavy  bonding  between  the  negative  side  of  gener- 
ators to  various  proper  points  of  mains  not  heretofore  designated." 

Power  Stations. — ,'\n  illustiated  description  of  a  new  power  station  in 
Chicago  is  given  in  the  "St,  Ry.  Jour,"  for  March,  A  long  and  well- 
illustrated  description  of  the  street  railway  system  of  Buffalo  is  pub- 
lished in  the  "St,  Ry.  Jour."  for  March.  A  description  of  the  Colum- 
bus Central  Railway  station,  with  some  illustrations,  including  a  diagram 
of  the  switchboard  connections,  are  given  in  the  "Elec,  Rev,"  March  6. 
A  well-illustrated  description  of  some  length  is  contained  iu  the  "St, 
Ry,  Jour."  for  March. 

Lyons-Ouilins  Street  Railway.— \  description  of  this  French  road  is 
given  in  the  "St,  Ry,  Jour."  for  March;  the  apparatus  for  it  was  built 
in  this  country. 

Motor  Repairs.— 'V\\e  article  by  Mr,  Shepard,  giving  practical  hints,  is 
continued  in  the  "St.   Ry,  Joui."  for  Match, 

Tower  Wi/jf./;.— Seveial  forms  are  described  and  illustrated  in  the  "St. 
Ry   Jour,"  for  March, 


Snow  Plow. — A"home  built"  plow  is  described  and  illustrated  in.  the 
"St.  Ry.  Jour."  for  March.  The  same  number  describes  the  snow  and 
wreckage  sy.stem  in  the  Chicago  Railway  Company. 

I'roipects  for  Calde  and  Electri,  Traction  in  England.— h  short  article 
by  Mr.  McCallum  is  contained  in  the  "St.  Ry.  Jour."  for  March, 

tNSTALI.ATIONS.  SYSTK.MS  AND  APPLIANCES, 

Prolitaldc  Plants  for  Small  To:ons.  —  A  lecent  paper  by  Dr.  Luhn  is 
reprinted  lu  abstract  and  discussed  edilorially  very  favorably  in  the 
"Elek.  Zeit. ,"  Feb,  21  ;  he  describes  a  small  plant  in  a  small  town  in 
which  the  electric  light  plant  and  the  water  supply  plant  are  combined 
into  one;  the  result  is  veiy  favoiable,  as  the  economy  from  the  water 
sold  (by  metei  at  about  4c.  per  in'.)  coveis  the  total  cost,  and  the 
income,  at  the  rate  of  about  7.5c.  per  kw  hour  for  the  clectiical  energy, 
is  therefore  clear  profit;  the  population  is  3,000  and  the  engine  power 
is  50  hp;  it  includes  a  battery  of  accumulators  capable  of  supplying  20G 
lamps  for  7  hours;  only  two  men  are  required  for  lunning  the  plant; 
during  the  night  there  is  no  attendance,  the  cuirent  being  derived  from 
the  accumulators;  the  supply  of  water  is  sufficient  for  all  purposes 
except  for  a  fire  during  the  night  in  which  case  the  current  from  the 
accumulators  inns  a  pump  to  supply  the  extra  demaid:  it  is  claimed 
that  the  Helios  Company,  which  installed  this  plant,  deserves  the  credit 
for  the  first  practical  application  of  electric  power  for  fire  engine  pur- 
poses. 

Cost  of  Small  Plants.— \n  editorial  note  in  the  Lond.  "Elec,"  Feb.  22, 
gives  the  following  estimates  of  the  relative  costs  of  a  gas  and  an  elec- 
tric light  plant  for  a  small  town  oi  village.  An  average  size  gas  works 
will  cost  from  $3,000  to  $3,500  for  every  1,000,000  cb  ft.  capacity  per 
annum  ;  at  5  cb  ft.  as  equivalent  to  12  cp  per  hour  and  60  watts  for  16 
cp,  this  amount  of  gas  is  equivalent  to  about  9,000  kw  hours;  assuming 
the  annual  load  factor  to  he  15  per  cent,  it  will  require  a  plant  capacity 
of  about  16  8  kw  ;  Mr,  Crompton's  e.st'mate  of  $400  to  the  station  and 
mains  per  kw  for  the  low  pressure  system  is  regarded  as  being  well 
above  the  average;  this  brings  the  cost  to  82,670  for  the  electrical  plant. 

Amortization. — In  a  communication  to  the  "Elek.  Zeit,,"  Feb.  21,  Dr. 
Haas  criticises  some  of  the  statements  of  Mr.  Prucker  in  his  article 
abstracted  in  the  Digest  Feb.  16, 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Electrodes  Sensitive  to  Light. —'i\ie:  Lond.  "Elec,"  Feb.  22,  abstracts 
briefly  from  the  "Zeit,  fuer  Phys,  Chem,"  an  article  by  Mr.  Luggin 
describing  an  electrode  which  he  claims  to  be  much  more  sensitive  than 
any  hitherto  used;  a  plate  of  platinum  is  coated  with  silver  bromide 
and  is  then  duplicated  with  a  similarly  coated  plate  in  a  solution  of 
bromide  of  potassium;  exposure  to  diffused  daylight  gave  0,5  volts;  for 
weak  lights  the  rise  is  uniform  up  to  a  maximum  after  which  it  remains 
constant;  the  rate  is  more  maiked  for  stronger  lights  but  is  then  not 
directly  proportional  to  the  light,  besides  being  also  lowered  by  a  pre- 
vious exposure;  continuous  and  alternating  lights  of  the  same  intensity 
do  not  produce  the  same  effects ;  the  plates  do  not  remain  constant. 

Double  Refraction  of  Electric  Rays. — A  paper  by  Mr.  Mack  from  the 
"Weid.  Ann,,"  Vol,  54,  page  342.  is  translated  in  the  Loud.  "Elec," 
Feb.  22;  with  slabs  of  wood  from  25  to  40  cm  thick,  analogues  of  all 
the  well  known  optical  experiments  were  produced  with  the  aid  of  oscil- 
lators, mirrors  and  spark  gaps. 

Retardation'of  Polarization  in  Dielectrics. — A  translation  of  the  recent 
paper  by  Mr.  Arno  (see  Digest,  Feb.  9)  is  published  in  the  Lond.  "Elec. 
Rev.,"  Feb.  22. 

Propagation  of  Magnetization.— K  Royal  Society  paper  by  Dr.  J,  Hopkin- 
son  and  Mr,  Wilson  on  "the  production  of  magnetization  of  iron  as 
effected  by  the  electric  currents  in  the  iron"  is  abstracted  at  some  length 
with  some  of  the  illustrations  in  the  Lond.  "Elec, ,"  Feb.  22,  and  is  to  be 
concluded  in  the  next  issue ;  a  brief  abstract  is  given  in  the  Lond. 
"Elec.  Rev."  and  "Elec,  Eng,,"  the  latter  publishing  also  the  discus- 
sion, which,  however,  is  not  of  particular  interest.  The  paper  deals  with 
the  same  subject  as  that  abstiacted  in  the  Digest.  July  14.  but  the  experi- 
mental work  was  carried  out  with  larger  apparatus;  the  object  was  to 
investigate  the  changes  occurring  at  different  depths  in  a  solid  core  of  an 
electromagnet,  in  terms  of  the  time  after  reversal  has  been  made;  the 
magnet  was  made  up  of  different  concentric  parts  each  wound  with  an 
exploring  coil  with  which  the  propagation  of  the  magnetization  from 
the  outside  to  the  inside  was  measured;  diagrams  of  the  apparatus  and 
connections  are  given.  The  general  chaiacter  of  the  results  was  quite 
unexpected;  the  curves  are  given  but  no  general  conclusions  are  drawn 
in  the  present  portion  ;  the  length  of  time  that  the  currents  in  the  cores 
exist  was  somewhat  surprising;  the  induction  occurs  veiy  rapidly  near 
the  surface,  less  rapidly  at  some  depths  and  slowly  at  its  centre;  with 
certain  magnetizing  forces  it  takes  4  minutes  before  the  cential  core  <if 
a  magnet  12  in,  in  diameter,  attains  a  maximum.  The  application  of 
the  results  to  magnets  with  cores  of  other  sizes  is  pointed  out  and  con- 
clusions are  to  be  drawn  (presumably  in  the  next  poition)  as  to  the 
appropriateness  of  geneial  practice  in  regard  to  the  sizes  of  wires  or 
plates  used  in  transformers.  The  whole  paper,  which  contains  a  very 
large  number  of  curves,  illustrations  and  tables  is  published  in  the 
"Phil.  Trans,  of  the  Royal  Soc.  of  Lond,,"  Vol,  185,  p,  93,  and  may  be 
obtained  under  sepaiate  cover.  The  article  does  not  admit  of  being 
abstracted;  it  is  doubtless  the  most  complete  investigation  of  the  kind 
which  has  been  published. 
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Propi! gill  ion  I'f  Magiiilisiii. — "1,'Klettricista. "  I'eb.  15,  contains  a 
paper  by  Prof.  Aseo\i  in  which  the  aiithoi  points  out  the  analogies 
between  the  propagaticn  of  uiagnetisiu  in  magnetic  circuits  and  the 
piopagation  of  heat  according  to  Fourier's  theory.  He  explains  the 
exponential  law  for  the  luaguetiiration  of  an  iron  bar,  as  experimentally 
verified  by  Prof.  Pisati. 

Slow  L'hangis  in  the  I'irmial'ility  of  Iron. — The  Lend.  "Elec. "  and 
"Elec.  Rev.,'"  Feb.  22,  reprint  the  first  part  of  a  Royal  Society  paper  by 
Mr.  Mordey.  The  conclusions  of  this  paper  were  given  in  the  Digest, 
Jan.  12;  the  present  reprint  contains  the  tables,  cuives  and  the  illustra- 
tions of  the  apparatus.  The  phenomenon  discussed  is  the  gradual  increase 
in  the  energy  absorbed  in  producing  a  given  magnetixation,  when  iron 
is  magnetized  for  a  long  time  by  rapidly  alternating  currents;  the  paper 
is  an  account  of  a  careful  investigation  of  the  subject. 

A/iign,lii  Cinuili.— la  "L'Elettricista, "  Feb.  15,  Mr.  Giorgi  begins  a 
series  of  articles  on  the  applications  of  the  theory  of  magnetic  circuits. 
In  this  issue  he  shows  how  this  method  may  be  applied  to  a  vigorous 
treatment  of  some  of  the  scientific  problems. 

Inflnoicc  of  '/'t-mper<iliir<-  on  t lie  I'ull  of  /\rmant-nt  jl/ag-nc/s.  —  V-esuMs 
of  some  tests  by  Mr.  Pictet  fiom  a  recent  Academy  paper  are  printed  in 
"L'Elec,"  Feb.  23.  The  magnet  weighed  about  .WO  grams;  the  figures 
are  given  for  every  5°;  for  •  30  the  attractive  force  in  grams  was  61.04 
for  —  50  It  was  68. 15  and  for  —  100  it  was  75.8. 

Magneliziilion  Curves. — A  long  article  in  Lond.  "Engineering,"  Feb. 
22,  on  the  Hadfield  Steel  Foundry  contains  a  series  of  curves  of  differ- 
ent qualities  of  magnet  iron  and  steel  made  by  that  company. 

Silf-ln,liiclioii  ill  Iron  \\'iros.  —  \  paper  by  Mr.  Klemencic  fiom  the 
"Weld.  .Ann.,"  Vol.  53,  page  1,053,  is  reprinted  in  abstract  in  the  "Elek. 
Zeit.,"  Feb.  21.  In  straight  wires  of  magnetic  metal  it  is  not  the  length 
and  thickness  but  the  magnetic  permeability  which  is  the  chief  factor; 
he  gives  the  results  obtained  with  three  wires  each  I  m  long  and  2  mm 
in  diameter  giving  the  values  of  the  E.  M.  F.  induced  in  the  iion, 
which  it  was  found  increases  more  rapidly  than  the  current  especially 
for  a  soft  iron  and  least  for  Bessemer  steel;  in  comparison  with  non- 
magnetic metals  the  values  are  5.2  times  as  great ;  with  very  sliong  cur- 
rents such  a  wire  of  soft  iron  may  have  a  self-induction  coefficient  of 
more  than  1  km.  He  also  examined  the  axial  magnetization  and  finds 
that  the  permeabilities  in  circular  and  axial  directions  are  different  from 
each  other;  with  soft  iron  the  circular  is  sniallei  than  the  axial  but  with 
hard  iron  and  steel  it  is  the  reverse. 

The  .Aniiiiol  as  a  .Vnehine.—An  editoiial  in  the  ".Sibley  Joui."  foi 
January  refers  to  this  subject,  stating  that  it  has  been  proved  that  the 
efficiency  of  the  vital  machine  is  highei  than  that  of  any  known  artificial 
motor,  and  that  "it  is  coming  to  be  believed  that  the  machine  is 
chemico-electro-dynamic. " 

EI-ECTRO-CHEMISTRY  AND  BATTERIES. 

Borchers'  IJa/terv.— The  leading  editorial  in  the  Lond.  "Elec,"  Feb. 
22,  gives  a  general  review  of  the  discussion  of  this  cell,  referring  also  to 
Dr.  Borchers'  reply  to  the  critics,  which  will  be  found  reprinted  else- 
where in  the  present  issue.  The  editorial  states  that  this  leply  disposes 
of  all  the  criticisms  on  the  ground  of  want  of  identity  of  the  conditions. 
In  summing  up  the  matter  it  sta'es  that  it  has  been  shown  that  unless 
exceptional  care  be  taken  it  is  extremely  easy  to  mistake  the  E.  M.  F. 
yielded  by  the  attack  of  the  copper  electrode  for  that  produced  by  the 
oxidation  of  the  gas,  but  with  one  exception  the  critics  have  failed  to 
demonstrate  that  Borchers  fell  into  this  error;  the  statement  of  Messrs. 
Barnes  &  Veesenmeyer  (see  Digest,  Feb.  231,  if  not  refuted,  is  absolutely 
fatal  to  Boichers'  claims,  this  statement  is,  that  an  identical  cell  pro- 
duced no  product  of  carbon  dioxide;  Dr.  Borchers  must  disprove  this  or 
his  cell  is  discredited.  A  recoid  of  the  current  and  voltage  is  not  suffi- 
cient, as  a  "complete  chemical  balance  sheet  must  be  made  out."  The 
same  journal  publishes  a  communication  from  Mr.  Barnes  criticising  the 
reply  of  Borchers;  he  claims  that  one  of  the  reactions  will  take  place 
only  with  ammonia  in  abundance  and  the  final  product  will  then  be  a 
carbonating  of  ammonia  and  not  carbon  dioxide,  which  is  a  most  vital 
difference;  although  theoretically  no  copper  is  consumed,  yet  the  copper 
plates  will  be  attacked  by  the  cuprous  chloride  foimed  in  other  ways. 
He  believes  that  Dr.  Boichers'  reply  contradicts  his  former  statements 
and  he  now  admits  that  it  must  be  left  to  future  experiments  to  decide 
if  elements  can  be  constiucted  in  which  the  copper  is  not  attacked, 
whereas  four  months  ago  he  laid  great  stress  on  the  fact  that  no  notice- 
able decrease  in  weight  was  ever  observed. 

Headland  Grid. — An  illustration  of  this  plate  is  given  in  the  Loud. 
"Elec,"  Feb.  22.  The  plates  are  composed  of  lows  of  rectangular 
"gridded"  tubes  containing  the  active  material;  a  positive  weighings 
pounds  may  be  dischaiged  at  the  rate  of  25  amperes  and  then  has  a  capa- 
city of  50  ampere  hours,  the  grid  foiming  considerably  over  one  half  of 
the  weight. 

Acciiiiiulotors  with  Powdered  Lead.-— Some  illustrations  and  data  con- 
cerning these  accumulators,  as  made  in  Fiance,  are  published  in 
"L"Elec.,'  Feb.  23. 

Cyanide  Cold  £.itr,ution.—'Vhe*ievoTt  of  a  recent  litigation  is  published 
in  the  Lond.  "Elec.  Rev.,"  Feb.  22. 

A  desciiption  of  the  usual  procfss,  taken  from  a  recent  paper  by 
Messrs.  Butters  and  Smart,  is  published  in  the  lond.  "Elec.  Eng.," 
Feb.  22.  *     . 

Present  State  of  the  Electrochemical  Industry.— \  paper  of  some  length 
by  Mr.  Lucieno  is  published   in   the  "Bui.  Soc   Beige.  d'Elec,"  June- 


September,  a  reprint  of  which  is  begun  in  "L'Elec,  Feb.  9.  He  dis- 
cusses the  industries  in  which  electricity  has  been  applied  with  success, 
those  for  which  it  has  been  proposed  and  those  for  which  its  application 
is  possible;  existing  plants  are  referred  to  and  in  many  cases  the  figures 
are  given;  it  is  probably  one  of  the  best  summaries  of  the  kind  recently 
published.  In  conclusion  he  gives  au  alphabetical  list  of  chemicals  with 
references  where  the  description  of  the  electric  process  may  be  found. 

Electro  Chemistry.  —  A  recent  paper  Of  Mr.  Ostwald  giving  some  piactical 
hints,  which  was  abstracted  in  the  Digest,  July  21,  is  reviewed  biiefly 
in  an  editorial  in  the  Lond.  "Elec.   Rev.,"  Feb.  22. 

Eh.lrieal  lilciuhing  of  Textile  Tahrics.—K  lecture  by  Mr.  Matos, 
delivered  before  the  Franklin  Institute,  is  reprinted  in  the  journal  of 
that  Institute  for  March.  He  reviewed  the  entire  field  of  textile  bleach- 
ing by  the  ordinary  methods,  and  details  the  electrolytic  processes 
which  have  been  advanced  from  time  to  time.  The  chief  objection  to  the 
common  piocess  of  bleaching  vegetable  fibres  is  that  the  strength  of  the 
material  bleached  is  considerably  impaired,  owing  to  the  foiinatioD  of 
oxy-cellulose,  and  also  to  the  fact  that  after  bleaching  has  been  even 
successfully  accomplished,  the  fibrt-  or  yarns  may  be  quite  harsh  to  the 
touch,  caused  by  the  formation  of  insoluble  salts  of  calcium,  which  aie 
almost  impossible  to  remove  fiom  the  fibres  by  washing,  and  which,  of 
course,  cannot  be  removed  by  chemical  means  without  injury.  Cotton 
is  the  easiest  fibre  to  bleach;  linen,  jute,  etc,  require  very  great  care 
and  attention  on  the  part  of  the  operator.  Electric  bleaching,  so  far  as 
it  may  be  called  "electric."  depends  on  the  electrolysis  of  a  solution  of 
some  soluble  chloride,  like  magnesic,  sodic,  or  aluniinic.  This  solution 
is  pumped  through  an  electrolyzer  with  zinc  and  platinum  electrodes; 
the  electrolyzed  solution  passes  from  the  electrolyzer  on  to  a  single,  or 
series  of  bleach  vats,  wherein  the  final  opeiation  is  conducted,  which 
may  requiie  varying  lengths  of  time,  depending  upon  the  strength  of 
solution  (usually  a  5  per  cent,  solution  of  the  salt),  the  kind  of  bleacii 
desiied  and  the  quality  of  material  acted  upon ;  as  a  general  rule,  the 
time  required  is  much  lessthan'is  required  for  a  chloride  of  lime  bleach. 
Wool  or  animal  fibres,  includitrg  silk,  have  not  yet  been  bleached  by 
means  of  electrolyzed  solutions,  owing  to  the  peculiar  "yellowing" 
action  of  compounds  of  chlorine  on  them.  The  bleaching  of  paper  pulp 
is  carried  out  now  on  a  large  scale,  and  the  results  are  better  than  those 
obtained  by  the  lime  method.  Pulp  digested  in  either  the  caustic  soda 
or  the  sulphite  processes,  is  bleached  with  equal  facility.  The  principle 
is  the  sam<-  as  employed  foi  fibres  and  yarns,  but  certain  changes  are 
required  in  the  plant,  so  as  to  facilitate  the  progress  of  the  pulp  from 
one  stage  to  another  without  loss.  Provision  must  also  be  made  to  save 
the  impoverished  bleach  liquid,  which  is  replenished  by  adding  fresh 
quantities  of  the  salt.  One  chief  advantage  of  the  electrolytic  process 
over  others  is  that  the  material  bleached  only  requires  a  good  rinse  or 
wash,  and  it  is  finished ;  no  treatment  with  acid  is  required.  The 
lecture  was  illustrated  with  a  series  of  photographs  of  machines  in 
actual  use. 

Accumulator. — A  correction  of  a  formula  in  the  recent  aiticle  desciib- 
ing  the  Schafer-Heinemann  accumulator  fsee  Digest,  March  2)  is  given 
in  the  "Eng.  tSt  Min.  Jour.,"  March  2. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

.Ici  urate  .^Feasurements  of  Strong  Currents. — A  method  devised  by  Dr. 
Sahulka  is  described  in  the  "Elek.  Zeit.,"  Feb.  21;  it  appears  that  this 
method  is  to  be  used  in  the  government  testing  bureau  in  Vienna.  The 
■only  method  which  can  be  claimed  to  be  accurate  is  the  one  using  the 
electrodynaraic  balances,  but  foi  wide  ranges  this  would  lequire  a  laige 
number  of  balances;  in  the  new  method  two  such  balances  will  suOBce 
up  to  say  100  amperes;  two  circuits  are  required,  in  one  of  which  the 
current  is  kept  at  1  ampere  by  means  of  the  usual  electrodynamic  bal- 
ance; in  this  circuit  there  is  connected  the  fi^d  coil  of  a  second  bal- 
ance whose  movable  coil  is  in  a  shunt  circuit  to  a  lesistance  through 
which  the  main  current  flows;  this  resistance  is  made  of  sheets  of  man- 
ganin  ;  the  drop  in  voltage  in  this  ciicuit  can  be  so  adjusted  that  it  is 
about  2  volts  by  altering  the  resistances,  and  the  current  thiough  that 
coilw'ill  therefore  always|be  constant;  an  accuracy  of  1-10  of  one  pei  cent. 
is  easily  obtained  by  this  method  and  the  apparatus  is  always  used  at 
its  greatest  sensitiveness.  For  alternating  currents  he  sugeests  a  similar 
method  in  which  the  shunt  to  the  manganin  resistance  forms  the  primary 
circuit  of  an  ironless  transformer  having  a  ratio  of  1  to  7,  the  secondary 
of  which  gives  the  current  which  is  led  into  the  movable  coil;  the 
ohmic  resistance  of  the  primary  coil  is  small  as  compared  with  its  appar- 
ent resistance,  so  as  to  simplify  calculations. 

.Alternating  Current  Curres. —Dr.  Fleming's  paper  (see  Digest  last 
week)  iscontinued  in  the  Lond  "Elec  ,"  Feb.  22.  in  which  he  gi'es  some 
reproductions  of_lhe  curves,  among  w'hich  are  several  for  a  Mordey  alter- 
nator and  others  of  a  Thomson-Houston,  with  and  without  a  load.  A 
curious  point  about  these  curves  is  that  while  there  is  a  lag  of  .50  per 
cent,  of  the  cuirent  behind  the  voltage,  for  the  zero  values,  there  is  no 
lag  at  all  for  the  maximum  values.  He  claims  to  have  established  with- 
out a  doubt  that  a  water  resistance  constitutes  a  perfectly  non-inductive 
load  for  an  alternatoi ;  the  time  for  taking  a  curve  with  this  apparatus 
requires  two  to  three  hours  or  moie  ''according  to  luck"  but  he  believes 
it  can  be  reduced  to  10  or  15  minutes  and  that  the  process  may  ulti- 
mately become  quite  as  easy  as  that  of  taking  an  indicator  diagram. 

Photographic  A\gistration  for  Magnetonuters  and  Gah-anometers. — The 
"Elek.  Zeit.,"  Feb.  21.  abstracts  a  paper  by  Messrs.  .Schering  and  Zeissig 
from  the  "Weid.  Ann.,"  Vol.  54.  page  1,039,  in  which  they  describe  an 
apparatus  for   recording  the  deflections  in    observations  made  with  mag- 
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netomotirs  ;iiid  galvanometet.i ;  in  some  of  tbesc  it  is  uecesaaiy  to  record 
the  time  in  seconds.  Tour  metres  from  the  minor  there  is  an  illumi- 
nated scale  the  image  of  which  is  reflected  into  a  photographic  camera; 
below  Ibis  there  is  another  scale  the  image  of  which  is  also  reflected  in 
the  camera  by  a  fixed  mirror;  to  record  the  lime  there  is  a  clock  with 
dials  instead  of  hands,  the  iiuiige  of  part  of  which  is  also  reflected  in  the 
caineia  by  the  fixed  mirror;  the  incandescent  light  for  illuminating  the 
scales  is  automatically  lit  every  10  seconds  for  1  second. 

.■I /tf mating  Ciimiil  Curves.  — Hi.  Fleming's  article,  mentioned  in  the 
Digest  last  week,  is  given  in  abstract  with  an  illustration  of  the  appa- 
ratus and  a  sample  cuive,  in  the  "Klec    I'.ng.."  March  6. 

i:i.\trii  (/■jwi.'C— A  convenient  form  is  described  by  Prof.  Ryan  and 
Mi.  Macomber,  in  the  "Sibley  Joui.  "  for  January.  It  is  in  the  form 
and  appearance  of  a  watch,  and  answeis  well  for  measuring  currents  of 
not  less  than  20  amperes,  and  of  pressuies  less  than  125  volts;  the  read- 
ings can  be  depended  upon  within  .1  per  cent.  ;  a  calibration  of  the  read- 
ings is  given. 

TELEGRAPHY.  TELEPHONY  AND  SIGNALS. 

Pioudion  Against  Strong  Currents. -\n  the  "Elek.  Zeit., "  Feb.  21, 
Mr.  Sesemann  discusses  the  subject  of  the  protection  of  telegraph  and 
telephone  apparatus  against  lightning  and  strong  currents  and  desciibes 
and  illustiates  an  apparatus  which  he  devised,  based  on  a  long  experi- 
ence with  such  circuits;  it  consists  essentially  of  a  fuse  wire  in  a  glas-s 
tube  mounted  conveniently  for  inspection  ;  with  every  four  circuits  there  is 
another  fuse  in  the  earthing  wire;  German  silver  wire  of  0.08  mm  melts 
with  about  1  ampere;  the  fuse  for  the  earth  wire  may  be  made  to  fuse 
at  10  amperes:  in  bis  experience  he  has  found  that  when  coils  suffer 
from  atmospheric  discharges  the  injurv  is  usually  due  to  a  spark  and 
uot  to  overheating,  but  he  cites  two  cases  in  which  wires  of  0.5  mm  and 
1.5  mm  were  melted  by  atmospheric  discharges. 

.■ititeniatii  Tc-U-phoiii  S-u'iteliivarJ.—h  recent  paper  by  Mr.  Muellei  is 
abstracted  in  the  "Elek.  Zeit.,"  Feb.  21.  He  points  out  briefly  some  of 
the  advantages  of  the  Nissl  apparatus  (see  Digest  June  2,  Sept.  1). 

Signal  Repeaters.— ThfL  Gi'wnes  system  used  ou  English  railways  is 
described  biiefly  and  illustrated  in  the  "Erek.  Zeit.,"  Feb.  21. 

Pacifie  Ca/>u:—A  lettei  from  the  Lond.  "Times"  referiing  to  a  lecent 
communication  by  Mr.  Saiidford  Fleming  is  leprinted  in  the  Lond. 
"Elec.   Eng.,"  Feb.  22. 

Telegraphic  Exhiliition.—\  telegraphic  exhibition  was  held  in  Rome, 
on  Feb.  3,  for  the  benefit  of  the  Sicilian  towns  damaged  by  the  recent 
earthquake.  The  Italian  Government  exhibited  an  interesting  collection 
of  jhistoiical  telegraphic  appliances,  from  the  Chappe  telegraph  to  the 
most  recent  systems. 

MISCELLANEOUS. 

Edueational.—k  communication  by  Prof.  Gerard  of  Liege  on  the  edu- 
cation of  electrical  engineers  is  contained  in  the  Lond.  "Elec,"  Feb. 
IS.  He  describes  the  method  used  by  himself,  advocates  the  construc- 
tion of  instruments  by  the  students  and  the  caieful  carrying  out  of  a  few 
experiments  rather  than  many  carried  out  less  carefully. 

Biographical.— Pi.  portrait  and  biographical  sketch  of  Royal  E.  House, 
by  Mr.  Pope,  is  published  in  the  "Elec.  Eng.,"  Maich  6.  Some  remi- 
niscences of  Mr.  Eickemeyei  are  given  in  the  "Elec.  Eng.,"  March  6. 


New  Book. 

Element.^ry  Lessons  in  Electricity  .\nd  M.\gnetism.  By  Sil- 
vanus  P.  Thompson.  D.Sc,  B.A.,  F.R.S..  F.R.A.S.  New  edition,  re- 
vised throughout  with  additions.  New  York :  Macmillan  &  Co.  025 
pages,  297  illustrations,     Piice.  $1.40. 

This  is  a  new  edition  of  a  work  issued  in  1881,  and  it  has  been  laigely 
increased  by  numeious  insertions  necessitated  by  the  progress  of  science 
in  thirteen  years,  during  which  an  international  system  of  electric 
units  has  been  adopted  and  the  researches  of  Ewing,  Hopkinson  and 
others  have  advanced  the  science  of  magnetism  ;  electric  transmission 
and  transformation  have  forced  the  study  of  alternating  curienis  as  ap- 
plied to  motors,  transformers  and  telephones;  storage  batteries  have 
become  of  great  commercial  importance,  electric  lamps  are  made  in 
millions,  currents  for  lighting  and  power  are  supplied  fiom  central  sta- 
tions, and  meters  and  measuring  instruments  have  come  into  the  market. 
Along  with  these  advances  in  practice  we  have  the  theories  of  Faraday 
as  developed  by  Cleik  Maxwell,  more  generally  understood,  thanks  to 
the  labors  of  Heaviside,  Lodge.  Heitz,  Poincare  and  otheis.  And  yet 
many  are  slow  to  give  up  the  idea  that  the  copper  wire  is  the  medium 
for  transmitting  electric  energy,  and  credit  this  property  to  the  dielectric 
suirouuding  the  wire. 

One  would  think  that  this  great  progress  and  advance  of  ideas  would 
necessitate  an  entirely  different  presentation  of  the  subject  of  these 
lessons  from  that  in  1S81.  Instead  of  writing  a  new  book,  however,  the 
author  has  incorpoiated  in  the  old  one  a  number  of  modern  illustrations 
and  descriptions  of  apparatus,  together  with  new  units  and  some  state- 
ments of  recent  discoveries  and  modern  views.  Consequently  the  whole 
is  patchy.  If  one  had  the  time  and  the  capacity  for  logical  arrangement 
he  could  no  doubt  6nd  sufficient  data  in  this  book  for  producing  a  seiies 


of  rathei  popular  and  instructive  lessons  in  electiicity  and  magnetism. 
As  it  is,  however,  the  work  is  perhaps  the  best  in  the  English  language 
for  starting  into  the  study  of  electrical  science. 


New  Armature  Disc  Stamping  Presses. 


The  requirements  of  arniatuie  work  for  electric  motors  and  dynamos 
have  led  to  the  construction  of  presses  which  differ  in  essential  points 
from  those  used  for  other  styles  of  sheet  metal  work. 

The  accompanying  engraving  illustrates  one  of  two  presses  which  have 
been  designed  by  The  E.W.  Bliss  Company.  Brooklyn,  N.  Y.,  especially 
for  this  class  of  work.  In  both  the  presses  the  "throw  out  pads." 
usually  controlled  by  heavy  springs,  are  operated  in  an  absolutely  pos- 
itive manner  and  consume  a  very  small  fraction  of  the  power  of  the  press. 


St.\mping  Press. 

It  will  be  seen  that,  in  addition  to  the  usual  slide  carrying  the  punch, 
there  is  a  bottom  slide,  actuated  by  an  outside  crank  connection,  which 
opeiates  the  dies  and  "throw  out  pads"  through  the  radial  slots  in  the 
bolster.  Two  cross  pieces  adjustably  attached  to  the  frame  of  the  piess 
actuate  the  "throw  out  pads  "  of  the  punches  by  striking  against  them 
on  the  letuin  motion  of  the  main  slide. 

The  press  shown  is  more  particularly  designed  for  cutting  simulta- 
neously the  inside  and  outside  of  plain  rings,  with  oi  without  key 
notches,  such  as  are  shown  on  the  floor  in  the  illustration.  These 
presses  will  cut  up  to  about  20  inches  outside  diameter  in  this  class  of 
work.  These  rings  or  discs  are  then  subsequently  notched  in  a  notching 
machine. 

The  other  piess,  above  referred  to,  is  most  frequently  used  for 
cutting  the  whole  disc,  including  all  the  notches,  at  one  blow,  and 
can  be  used  for  that  class  of  work  up  to  II  or  12  inches  in  diameter. 
Beyond  that  size,  this  press  is  usually  furnished  with  back  gearing  and 
sometimes  with  a  body  casting  of  steel,  instead  of  cast  iron.  It  can. 
howevei,  be  also  used  for  plain  rings  up  to  24  oi  30  inches  in  diameter. 
It  is  also  a  useful  machine  for  cutting  the  smaller  sections  foi  armatures 
of  large  generators,  in  which  case  the  outside  of  the  sections  and  the 
holes  in  same  are  generally  punched  simultaneously. 


A  New  Belt  Driven   Pump. 


We  illustrate  below  a  double  acting,  two  plunger  pump  manufactuied 
by  the  "W.  &  S. "  Hydraulic  Machinery  Woiks,  204  East  43d  Street. 
New  York.  This  pump  is  very  compactly  arranged,  as  the  engraving 
shows,  and  the  cross  heads  are  provided  with  ample  wealing  surface  and 
are  well    gibbed.     The  suction  valve    raises    only  on  the  outward  stroke 
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of  the  piston,  the  inward  stroke  driving  one-half  the  water  forward  and 
the  balance  to  the  front  side  of  the  piston,  past  the  pressure  valve, 
whence  it  is  forced  forward  on  the  next  outward  stroke  of  the  piston 
The  reservoir  forms  a  broad  and  substantial  foundation  for  the  pump  and 
is  40x32x20     inches        The      pumps    are    built    in    ei|{ht    sizes,     ranging; 


DoruLE-AcTiNG  Pump. 


from2a   delivery   of   450  cu.  in.  at   9,000  lbs.  pressure    per  sq.  in.  up   Ic 
4,400  cti.  in.  at  800  lbs.  per  sq.  in. 


Drop  Forged  Trolley  Equipment. 

^  The    accompanying    illluslrations  give   a   cleat    idea   of    the    Billings 
it    Spencer   Company's  new  drop  forged  link  strain    insulator,  which    is 


as  desired.  Fig.  1  shows  the  Inleriof  doastruction  of  the  device  and 
I'ig.  2  the  rubber  disc  employed  to  electrically  separate  the  two  links. 
Pig.  3  is  the  metal  holding  plate  and  Pig.  4  represents  the  complete 
link  strain  with  the  cxlerioi  innulating  ball.  This  ball  is  constructed  of 
a  material  known  as  colophile.  the  invention  of  Mr.  S.  J.  Moggsou,  of 
New  Haven,  Conn.  The  adhesive  and  elastic  properties  of  colophite 
uijike  it  particularly  useful  for  an  insulating  compound  subject  to  con- 
stant strains  and  vibrations.  It  is  unaffected  by  the  atmosphere  and  is  a 
natural  preservative  impervious  to  the  influences  of  oxygen,  snow,  ice 
and  moisture,  which  are  souices  of  decay  in  perishable  substances.  A 
series  of  tests  have  been  made  of  colophite  on  the  Billings  &  Spencer 
drop  forged  link  strains,  and  as  a  result  thereof  the  company  guarantees 
an  insulation  resistance  of  200,000  megohms  at  R75  volts.  The  great 
advantage  claimed  foi  the  drop  forged  parts  is  that  all  the  pieces  subjected 
to  stiain  or  wear  are  made  trom  material  that  has  a  tensile  strength  of 
from'65,000  to  HO, 000  pounds  per  .square  inch.  The  crushing  strength  of  the 
rubber  disc  is  claimed  to  be  12.000  pounds.  The  link  strain  is  furnished 
with  interchangeable  attachments  which  permit  of  its  use  as  eithei  a  frog 
piill-olT  or  an  adiu<table  pole  strain.  The  same  company  is  also 
making  a  straight  line  tiolley  hanger  with  interchangeable  parts  and 
an  independent  colophite  insulated  stud  with  S-in.  tbiead.  drop- 
forged  of  either  Tobin  bronze  or  steel.  The  feature  of  the  straight  line 
hanger  is  a  separate  bell  made  of  either  aluminium  bronze  or  malleable 
iron,  having  interchangeable  drop  forged  yokes  of  either  Tobin  bronze 
or  galvanized  steel  for  converting  the  banger  into  either  a  single  or 
double  pull-off.  _ 

Progressive  Business  riethods. 

A  fine  example  of  wide-awake  business  policy  is  afforded  by  the  five- 
page  advertisement  of  the  Biyan-Marsh  Company  in  this  issue  of  The 
Electrical  Wurld.  There  can  be  no  question  that  the  plan  thus  adopted 
by  the  Bryan-Maish  Company  in  introducing  its  lamps  will  create  an 
impression  not  to  be  approached  by  the  expenditure  of  even  many  thou- 
sands of  dollais  on  catalogues,  circulars,  etc.,  while  the  convenience  of 
this  method  of  attracting  public  attenton  stands  in  striking  contrast  with 
the  annoying  and  time  consuming  labor  of  preparing  and  distributing 
catalogues  and  ciiculars.  The  advertisement  also  illustrates  the  growing 
tendency  of  large  manufacturers  to  use  increased  space  in  order  to  present 
their  claims  in  a  manner  moie  in  accordance  with  theii  intrinsic  impoi- 
tance.      It  is  fair  to  asFurae    that,  as  the  art  of  advertising    is  more  thoi- 


FiGS  1,  2,  3  AND  4,  Strain  Insui.atok. 


being  placed  on  the  market  by  the  Pcttingell-Andrews  Company,  of  Bos- 
ton and  New  York.  The  metal  portions  of  the  link  strain  are  furnished  in 
either  Tobin  bionze  or  steel,  the  latter  being  nickel  plated  or  galvanized 


oughly  studied  and  understood,  the  mode  of  procedure  employed  by  the 
piogressive  concern  referred  to  v. ill  be  more  extensively  adopted  by 
others. 
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financial  ButelHgence.  Special  (£orresponbcnce. 


The  Electrical  Stock  Market. 


New  York  Notes. 


THE  ELECTRICAL  STOCK  MARKET  continued  iiiievcnlful  during  the  week, 
with  the  exception  ol  General  Electric  and  American  Hell,  in  which  th;re  was 
consideiahle  trading  Monday  and  Tuesday,  apparently  due  to  llie  decision  in 
the  Bate  Refrigerating  case.  Notwithstanding  official  statements  that  this  deci- 
sion does  not  appreciably  affect  the  General  Electric  and  American  Bell  com- 
panies, both  stocks  tcok  a  decided  downward  turn  immediately  upon  the 
announcement  of  the  decision— the  foimer  frjin  27  to  25'^  in  New  York  and  the 
latter  from  191  to  ISTJ-y  in  Boston.  American  Bell  recovered  later,  however,  and 
the  trading  amounted  to  nearly  a  thoni^and  shares.  The  local  trading  in  Gen- 
eral Electric  on  Monday  ran  over  4.000  shares,  the  buying  coming  chiefly  from 
shorts  covering.  The  total  sales  of  General  Electric  for  the  week  were  33.J60 
shares.  A  downward  tendency  in  Western  Union  and  American  ni.stricl  Tele- 
graph is  again  noticeable  this  week,  the  latter  having  dropped  from  45  to  41. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company  .- 100  128  130 

Edison  Electric  111.,  New  York 100  94  96',i 

Brooklyn 100  108 

Boston 100  124  12S 

Philadelphia 100  120  124 

Edison  Ore  Milling 100  13  15 

Electric  Storage  Co..  Philadelphia 100  30 

General  Electric 100  26J^  26? s 

General  Electric,  pret 100  61  65 

Westinghouse  Consolidated,  com SO  30}^  31 

pref SO  4S"<  50 

BONDS. 

Edison  Electnc  HI.,  New  York 1,000  IDS  ICd 

Edison  Electric  Light  of  Europe 190            75  85 

General    Electric  Co.    deb.  Ss 1,000             88X  89 

TELEGRAPH  AND  TELEPHONE. 

American    Bell    Telephone 100  190  191 

American  District   Telegraph 100  . .  41 

American  Telegraph  &  Cable 100  90  92 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  130  140 

Erie  Telephone 100  49^.  50 

Gold  &  Stock    Telegraph 100  105  110 

New   England  Telephone 100  tS  6Si^ 

New  Yoik  &  New  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable 100  55  SS 

Western  Union    Telegraph 100  87  87}J 

ELECTRIC  TRACTION  STOCKS. 

Union  Ry.  Co.  (Huckleberry) 112  lis 

Brooklyn  Traction,  com „ lOO  9  11 

pref S3  ss 

Long  Island  Traction ICO  6}i  7 

Rochester  SL  Ry •  ■ . .  37  31J 

Colnmbns  St.  Ry 100  46  49 

Louisville  St.  Ry.  com , ,  37  39 

"      "      pref 87  88 

Cleveland  Electric  Ry 59  (^ 

Cleveland  City  Ry ^,  ^  70 

North   Shore  Traction 100  2U  24 

New  Orleans  Traction 100  14^i  17 

pref 100  55  59 

Worcester  Traction  com joo  ..  13 

"  "       pref 100  79  80 

Metropolitan  Traction,  Philadelphia 97j^  971^ 

Philadelphia  Traction .  57;^  ggix 

People's  Traction . .  4gj^  49 

Binghamton  R.  R.  common lOO 

BONDS 

Bid.      Asked 

•Union  Ry.  1st.  mtge  6s XOS  los 

♦Westchester  Electric  1st.  mtge.  Ss 98  101 

Rochester  St.  Ry.  Ist.  Ss 95  97 

•Columbus  St.  Ry.   IstSs [  [  93 

Columbus  Crosstown  1st  Ss 94 

•Binghamton  Railroad  Co.  Ss 99  100 

'  With  accrued  interest. 


THE  INTERIOR  CONDUIT  &  INSULATION  COMPANY  announces  that  on 
March  iS  its  general  offices  will  be  removed  from  44  Broad  Street  to  527- 531  West 
34lh  Street.  New  York. 

THE  PECKHAM  MOTOR  TRUCK  &  WHEEL  COMPANY  has  been  compelled 
by  largely  iucreasiug  business  to  move  its  Bcston  office  from  Room  315  to  Room 
321.  Exchange  Building,  where  more  commodious  quarters  are  afforded. 

THE  MUNICIPAL  ELECTRIC  LIGHT  COMPANY.  Brooklyn,  has  declined  to 
accept  the  additional  franchise  granted  it  by  the  Common  Council  two  weeks 
ago.  on  the  ground  that  the  clause  in  the  franchise  giving  the  city  the  right  to 
take  possession  of  the  plant  at  the  end  of  10  years  at  its  original  cost  would  in- 
terfere with  the  commercial  prosperity  of  the  company. 

THE  FIRM  OF  DYER  &  SEELY.  36  Wall  street,  has  been  succeeded  by  Dyer 
St  Driscoll.  Mr.  H.  W.  Seely  retiring  from  business  on  account  of  ill  health.  Mr. 
R  N.  Dyer  is  widely  known  throughout  electrical  circles  b}'  reason  of  his  con- 
nection with  the  patent  business  of  Ihe  Kdison  interests,  and  Mr.  Edison  per- 
sonally during  the  past  decade.  Mr.  D.  H.  Driscoll  has  been  a  member  of  the 
old  6rni  of  Dyer  &  Seely  for  seven  years,  and  has  had  charge  of  all  matters 
outside  the  electrical  field. 

THE  ELECTRIC  CONSTRUCTION  AND  SUPPLY  COMPANY  of  New  York 
has  been  organized  to  continue  ihe  business  of  the  Electric  Construction  and 
Supply  Company,  which  recently  failed.  The  new  company  is  organized  under 
the  laws  of  the  State  of  New  York,  and  it  is  understood  that  it  will  avail  itself 
of  such  assets  of  the  old  company  as  it  luay  deem  desirable,  and  that  some  of 
the  employef.s  of  the  old  company  aie  to  enlist  under  its  banner.  Mr.  P.  E. 
Kinsman,  who  was  the  original  promoter  of  the  first  Electric  Construction  and 
Supply  Company  is  the  prime  mover  in  the  reorganization. 


English  Notes. 


London.  Feb.  27.  1895. 
MUNICIPAL  TELEPHONY.— A  debate  is  to  take  place  in    the  House  of  Com- 
mr;ns  on    Friday  eveniug    next    on    the  subject    of   the    granting  of   telephone 
licences  to  municipalities. 

ACCIDENTS  AND  EXPLOSIONS.-Tbese  continue  to  occur  almost  daily. 
Last  week  an  official  of  the  Bristol  Corporation  was  killed  whilst  engaged  in  a 
job  connected  with  a  bouse  transformer,  and  since  then  junction  box  explo- 
sions have  occurred  at  HuddersBeld  and  on  Ihe  network  of  the  St.  Pancras 
Vestry.  II  is  a  relief  to  find  that  the  gas  companies  are  awakening  to  Ihe 
proper  sense  of  their  duties  in  the  matter  of  its  explosions.  At  the  last  meeting 
of  the  South  Metropolitan  Gas  Company  the  chairman.  Mr.  Geo.  Livesay,  alluded 
to  the  explosion  on  Southwark  Bridge,  and  said  that  bis  company  was  quite 
alive  to  its  duties,  but  the  difficulties  in  the  way  of  the  proper  superrision  of 
gas  pipes  were  immense. 

CHEAP  FUEL-— During  the  past  week  subscriptions  have  been  invited  ior 
shares  in  a  new  company  styling  itself  the  'Empire"  Economical  Steam  Pro- 
ducer Company.  The  object  ol  this  company  is  to  manufacture  a  new  kind  of 
furnace  grate  for  the  consumption  of  cheap  dust  fuel,  and  as  much  as  half  of 
the  capital  is  to  be  paid  to  the  patentees  for  their  inventions.  The  promoters  of 
this  scheme  anticipate  being  able  to  get  their  plant  6tted  into  one  per  cent, 
at  least  of  the  300.000  stationary  boilers  in  the  miled  Kingdom,  but  it  seems 
very  doubtful  wn»ther  dust  fuel  could  be  economically  used  in  such  a 
large  prcporlion  of  boilers.  It  is  rather  amusing  to  note  in  the  patent  specifi- 
cations that  it  is  proposed  to  force  a  draft  through  perforations  in  the  patent 
grate  strong  enough  to  keep  the  dust  fuel  floating  clear  above  the  giate.  but 
the  promoters  do  not  say  what  is  to  prevent  the  fuel  floating  along  the  flues  and 
up  the  chimney. 

THE  PROPAGATION  OF  MAGNETISM.— A  special  meeting  of  Ihe  Institu- 
tion of  Electrical  Engineers  was  held  last  Thursday,  when  the  members  were 
treated  to  an  iuteresiing  discussion  by  Dr.  John  Hopkinson.  illustrated  by  some 
beautiful  experiments  on  "'The  Propagation  of  Magnetism  in  Iron."  Dr.  Hop- 
kinson's  method  of  piocedure  is  to  bore  out  at  diff'erent  depths  in  an  iron  core 
tunnels  in  which  he  places  detector  coils;  the  ends  being  led  to  separate  gal- 
vanometers. According  lo  the  diameter  of  the  iron  core  and  the  st length  of  the 
magnetizing  forces.  Ihe  magnetism  takes  trom  a  fraction  of  a  second  to  40 
seconds  or  more  lo  penetrate  froifi  the  surface  into  the  centre.  This  phenome* 
non  was  made  admirably  clear  to  the  meeting  by  means  of  four  galvanometers, 
the  "spots*'  of  which  weie  thrown  on  to  a  screen.  When  the  magnetizing  cur- 
rent was  turned  on  the  top  "spot"  moved  across  the  scale,  and  then  in  slow 
succession  the  "spots"  underneath  it.  these  belonging  to  galvanometers  con- 
nected to  exploring  coils  embedded  in  the  iron  at  different  depths. 
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New  Incorporations. 


THK  DALTON  TELKPHONK  COMl'ANy.  Dolton.  Ga..  Iins  btcu  orgaiiieed 
by  Sam.  r.  Maddox.  C.  D.  McCulchen,  Jr..  aod  J.  C.  Biviugs. 

THE  SPARTANBURG  TELEPHONE  COMPANY.  Spattanbuig.  S.  C.  capital 
slock  $10,000,  has  been  incorporated  by  J.  T.  Calvert,  J.  T.  Jenniogs  and 
olhers. 

THE  WICHITA  MERCHANTS'  TELEPHONE  COMPANY.  Wichita,  Kan.,  has 
been  incorporated  by  W.  A.  Minnick,  G.  W.  Clements.  J.  M.  Shakelford  and 
others. 

THE  FULTON  CHAIN  TELEPHONE  AND  TELEGRAPH  COMPANY.  Boon- 
ville.  N.  Y.,  capital  stock  J4,000.  has  been  incorporated  by  D.  B.  Speiry, 
D.  Prank  Sperry  and  others. 

THE  WHITE  RIVER  WATER  POWER  COMPANY,  Tacoma.  Wash.,  capital 
stock  12,000.000.  has  been  incorporated  to  construct  an  electric  powei  house  in 
the  Stuck  valley,  ten  miles  east  of  Tacoma. 

THE  CUSHMAN  UNITED  TELEPHONE  COMPANY.  Chicago.  111.,  capital 
stock  $20,000,000.  has  been  incorporated  by  I.  M.  Cushman,  O.  O.  Leabhait.  and 
Joseph  Barton  to  build  telephone  and  lelegiaph  appliances. 

THE  BATA VIA  STREET  RAILROAD  COMPANY.  Balavia,  N.  Y.  capital 
stock  $75,000.  has  been  incorporated  by  Amos  H.  Stevens,  A.  B.  Wilgus.  J.  S. 
Lindsay  and  others.  The  road  is  to  be  T/i  miles  long  and  extend  to  Horseshoe 
Lake. 

THE  PHCENIX  TELEPHONE  &  MANUFACTURING  COMPANY,  Chicago, 
III.,  capital  stock  SIOO.OOO,  has  been  lormed  to  manufacture  and  sell  telephone 
and  other  electrical  goods  and  appliances,  etc.  LeR.  Brown,  E.  E.  Yaxley  and 
J.  H.  Riley  are  interested. 

THE  ONTARIO  ELECTRIC  COMPANY.  Ontario.  Ca!..  capita!  slock.  $100,000. 
has  been  organized  to  generate  electricity  for  heat  and  power,  and  to  operate 
walel  works,  etc.  John  Jenkins.  Chicago.  111.;  David  Elcoat  and  Godlrey 
Stamm.  of  Ontario.  Cal.,  are  inteiested  parties. 

THE  CITIZENS'  ELECTRIC  LIGHT  &  POWER  COMPANY.  Newark.  O.. 
capital  stock  $30,000,  has  been  formed  to  generate  and  supply  electricity  for 
light,  heat  and  power.  The  promoters  are  Wm.  C.  Taafel.  Wm.  D.  Fulton. 
Prank  G    Warden,  Prank  Owens  and  Wm.  E.  Miller. 

THE  CLEVELAND  GAS  &  ELECTRIC  FIXTURE  COMPANY.  Cleveland. 
O.,  capital  stock  $100,000,  has  been  organized  to  make,  buy.  and  sell  gas  and 
electric  6xlures,  copper  and  brass  goods,  etc.  The  promoters  are  Burton  G. 
Tremaine.  Bernard  Schalzinger  and  Louis  Paplous.  all  of  Cleveland. 

THE  QUEENS  COUNTY  TELEPHONE.  TELEGRAPH  AND  SUPPLY  COM- 
PANY. Oyster  Ba7,  N.  Y..  capital  slock  $20,000.  has  been  incorporated  by  Wm. 
L.  Swan.  Geo.  W.  Faller  and  others,  to  build  and  operate  telephone  and  tele- 
graph lines  from  Oyster  Bay  to  Huntington.  Flushing,  Roslyn  and  intei  mediate 
points. 

THE  CITIZENS'  LIGHT,  HEAT  AND  POWER  COMPANY,  of  Mahanoy 
Township.  Shenandoah.  Pa.,  capital  stock  $10,000.  has  been  formed  to  supply 
light,  heat  and  power.  The  promolors  are  John  Riley  and  Harvey  M.  Wood,  of 
3,330  Woodland  avenue,  and  John  T.  Lamorel).  S06  B.  18lh  street.  Philadel- 
phia. Pa. 

THE  AN30NIA  ELECTRICAL  COMPANY,  Ansonia.  Conn.,  capital  stock 
$56,000,  has  been  formed  to  manufacluie.  buy.  sell,  etc.,  any  and  all  kinds  of 
articles,  machines  and  supplies  used  in  whole  or  in  part  for  electrical  purposes, 
etc.  The  promoters  are  Franklin  Farrell.  Franklin  B.  Piatt,  and  Thos.  Wallace. 
Jr..  Ansonia.  Conn. 

THE  AMERICAN  COAL  COMPANY.  Seattle.  Wash.,  capital  slock  $300,000. 
has  been  formed  to  mine,  deal  in  minerals  and  fuel;  operate  steamboats,  vessels. 
beater  worKS,  railways,  telegraphs  and  telephones,  and  electric  plants.  The 
organizers  are  Frederick  Nolle,  P  O.  Skoyan,  Alfred  Meyers,  W.  A.  Burleigh, 
Jr..  and  Geo.  E.  Wright. 

THE  MILAN,  BIRMINGHAM  &  ELYKIA  ELECTRIC  RAILWAY  COMPANY, 
Birmingham.  O..  capital  stock  $100,000,  has  been  formed  to  construct  and 
operate  an  electric  railway  and  to  furnish  light,  heat  and  power,  etc.  The 
organizers  are  Geo.  W.  Clary,  C.  P.  Baker,  H.  P.  Starr,  H.  D.  Olds.  W.  L. 
Fay.  F.  Burk.  B.  H.  Andress  and  C.  A.  Bristol. 

THE  FRANKLIN  ELECTRIC  ILLUMINATING  COMPANY,  Oyster  Bay, 
N.  y.,  capital  stock  $25,000.  has  been  incorporated  for  the  purpose  of  supplying 
electricity  for  producing  light,  heat  or  power  in  the  villages  of  Sea  Cliff,  Glen 
Cove.  Red  Spring,  North  Country  and  Dosoris.  The  promoters  are  Samuel 
Slenson,  John  Graham,  Wm.  A.  Porter  and  others. 

THE  ALLENTOWN  &  READING  ELECTRIC  STREET  RAILWAY  COM- 
PANY. Philadelphia.  Pa.,  capital  stock  $108,000.  has  been  foimed  to  build  an 
electric  railway.  Victor  D.  Barnes.  Allenlown;  W.  H.  Kennedy,  and  P.  J. 
Moore.  Philadelphia,  Pa.,  are  interested.  The  company  may  be  addressed  iu 
care  of  W.  P.  Rarnbo.  608  Penn  Mutual  Building.  Philadelphia,   Pa. 


Telegraph  and  Telephone. 


READING,  PA.— Steps  are  being  taken  to  build  a  telephone  factory  in  Read- 
ing. 

BOYD'S.  MD.— The  Boyd's  Telephone  Company  is  in  the  market  for  electrical 
supplies. 

H.iZLETON,  P.\.— A  long  distance  telephone  line  is  to  be  built  from  here 
to  Beaver  Meadow. 

HOLLAND,  MICH.— W.  A.  Watson,  of  Grand  Rapids,  will  establish  a  tele- 
phone exchange  by  April  I. 

PALMYRA,  MO.— Benjamin  Moss  and  olhers  have  organized  a  company  to 
establish  a  telephone  system. 


CHAMPAIGN,  ILL.-Dr.  P.  S.  Keflogle  has  received  a  franchise  lo  construct 
a  telephone  system  in  Champaign. 

ATCHISON.  KAN.— A  new  telephone  company  has  been  oiginized  but  will 
not  begin  operalions  until  300  names  are  secured. 

CARTHAGE.  MO.-Morion  Caldwell,  of  Ihe  Ph<enii  Telephone  Company,  has 
been  granted  a  franchise  to  establish  a  telephone  system. 

NYACK,  N.  Y.— M.  P.  Colgrove  and  olhers  are  organizing  a  company  iu 
Rockland  County  to  connect  the  pilncipal  telephone  lines  of  that  county. 

READING.  PA  -Reading's  Councils  hove  granted  the  Pennsylvania  Tele- 
phone Company  peiinission  to  operate   underground  conduits  in    the  city. 

PITTSBURGH.  KAN  —The  Phccoix  National  Telephone  Company.  o(  Indian- 
apolis has  secured  a  franchise  in  Pittsburgh,  Kan.,  and  will  construct  a  tele- 
phone system. 

CANTON.  O.— The  Canton  Telephone  Company's  franchise  has  been  amended 
so  as  to  permit  the  stringing  of  wires  in  cables  on  poles  instead  of  in  under- 
ground conduits. 

SHARON.  PA. — The  Harrison  Telephone  Company  has  been  granted  a  Iran- 
chise  to  construct  their  lines  through  ShHron.  and  will  operate  in  opposition  lo 
the  Bell  Telephone  Company. 

DUNKIRK.  IND.  will  soon  have  its  telephone  system  completed.  The  city 
has  contracted  with  the  Indiana  Telephone  &  Construction  Company,  of 
Frankfort,  Indiana,  to  use  the  Strowger  Automatic  Telephone  Exchange. 

CHAMPAIGN,  ILL.— A  company  of  capitalists  is  completing  arrangements  to 
put  in  a  telephone  exchange  in  Champaign  and  Urbana  to  compete  with  the 
Central  Onion.  Connecting  lines  will  be  established  with  Danville.  Decatur 
and  Blooroington, 


Electric  Light  and  Power. 


MONTEZUMA.  IND.,  is  considering  the  question  of  putting  in  an  electric 
light  plant. 

JAY.  GA.— A  fine  mill  is  being  elected  by  Messrs.  Lance.  Wood  and  others,  lo 
be  run  by  electricity. 

CAIRO,  ILL.— A  receiver  has  been  appointed  for  the  Delta  Electric  Light  & 
Power  Company. 

NEW  CASTLE.  PA.— A  complete  system  of  electrical  cranes  will  be  put  in  Ihe 
New  Castle  Steel  &  Tinplate  Miil. 

NEW  LISBON.  WIS  —The  leading  business  and  professional  men  of  this  city 
are  advocating  an  electric  light  plant. 

CENTRALIA,  WASH.— The  city  has  voted  to  issue  20-year  bonds  for  Ihe 
pu'pose  of  ereding  an  electric  light  plant. 

MIDDLETOWN.  N  Y  —The  Middletown  Light  &  Power  Company  is  said  lo 
be  iti  financial    ditficnity,  a  receiver  having  been  appointed. 

NEBRASKA  CITY,  NEB.— Plans  and  specifications  for  an  electric  lighting 
plant  to  cost  518,200  were  accepted  by  the  Council  and  placed  on  file. 

CHESTER,  PA.— The  Chester  Electric  Light  &  Power  Company  are  nego- 
tiating for  a  site  for  the  erection  of  an  electric  light  and  power  plant. 

HOLLAND,  MICH.— The  Council  committee  on  ways  and  means  has  recom- 
mended the  issue  of  bonds  lor  S12.00O  to  be  used  in  extending  the  city's  electric 
light  plant. 

MT.  MORRIS.  N.  Y.— The  Mt.  Morris  Electric  Light  Company  has  contracted 
with  the  city  to  furnish  l,200.cp  arc  lights  every  night  until  1  a.  m.  for  $57  per 
lamp  per  year. 

NYACK,  N.  Y.— Abraham  E.  Benson,  of  New  York  City,  will  erect  at  the 
cor-ner  of  Cbi^rch  street  and  Broadway,  Nyack,  a  five-story  building,  to  be  elec- 
trically lighted  by  an  isolated  plant. 

NORWALK,  O.— The  Norwalk  electric  light  plant,  which  has  been  in  the 
bands  of  assignees  for  some  time,  has  been  sold  to  B.  P.  Foster,  of  Toledo,  for 
$13,000.     The  plant  originally  cost  $50,000. 

OAKLAND,  CAL— The  Oakland  Gas  Light  &  Heat  Company  will  enlarge 
its  plant  so  as  to  be  able  to  supply  power,  and  the  company  is  now  in  the 
market  for  $100,000  worth  of  new  machinery. 

CANAJOHARIE.  N.  Y.— The  Canajoharie  Electric  Light  &  Power  Company 
has  made  a  contract  with  the  village  to  furnish  30  arc  lights  of  2.000  cp  each  for 
$2  000  per  year.  The  company  has  agreed  to  have  the  plant  completed  by  June 
1,  but  it  will  probably  be  finished  by  May  1. 

CLEVELAND,  O— Sealed  proposals  will  be  received  until  March  16  for  fur- 
nishing electric  motors  and  machinery  for  operating  the  Columbus  street  double- 
swing  bridge.  Plans  and  specifications  may  be  seen,  and  blank  proposals  can 
be  obtained  at  the  office  of  the  chief  engineer  after  March  11.  J.  H.  Failej. 
director  of  public  works. 

MILWAUKEE  WIS —Sealed  proposals  will  be  received  until  March  12,  1895, 
for  furnishing  all  materials  and  doing  all  work  necessary  lo  complete  and 
install  an  electric  light  and  power  plant  in  the  new  City  Hall,  according  to 
general  specifications  (and  plan  attached  thereto)  on  file  in  this  office.  For 
further  information  address  Wm.  J.  Fiebrantz.  comptroller. 


The  Electric  Railway. 

ALTOON.\  PA.— The  City  Passenger  Railway  Company  will  extend  its  lines 
to  Newburg. 

ST.  LOUIS,  MO.— The  Jefferson  Avenue  Railway  Company  will  change  its 
motive  power  to  electricity. 

KINGSTON.  N  Y.— The  Colonial  Street  Railway  Company  is  reported  as 
being  in  the  hands  of  a  receiver. 

PEORIA.  ILL  —The  Central  Street  Railway  managemeni  will  extend  its  line 
this   spring  to  Springdale  Cemetery, 

ANNAPOLIS.  MD.— Arrangements  aie  being  made  to  begin  the  construction 
of  the  Annapolis  and  Bay  Ridge  electric  line. 
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NIAGARA  FALLS.  N.  Y.  -W  Curly  Ely  has  been  granted  a  ftaucliisf  lo  con- 
struct n  liollcy  line  thiouRli  Norlh  Toiiawnnda. 

NORTH  ATTLKIIORO.  MASS.— A  syndicate  headed  by  Mr.  K.  R.  Price  have 
been  granted  a  Irancliisc  for  an  electric  railway. 

DKNISON.  TKX.— The  street  car  properties  here  have  changed  hands,  and 
will  be  electiically  e>iuipped.    Geo.  L.  McLogan  may  he  addressed. 

POTTSVILLB.  PA.— When  the  weathei  jrrows  wariuei  the  Schuylkill  Electric 
Railway  Company  will  commence  SJOO.OOO  worth  of  trolley  construction  in 
rottsville  and  suburbs. 

PROVIDENCE.  R.  I.— The  Narragansett  Electric  Lighting  Company  has 
receivcdj permission  to  maintain  poles  and  wires  along  Arlington  avenue  fiom 
Humboldt  avenue  to  Lloyd  avenue. 

VALPARAISO.  IND.— A  stock  company  has  been  formed  composed ofChicago. 
Valparaiso  and  Hobarl  capitalists,  lo  build  an  electric  load  from  this  point  to 
Chicago.    Freight  to  be  shipped  also. 

AUGUST.*.  MK  —In  the  House  the  bill  lo  exiend  the  charter  of  the  Washing- 
ton County  Railway  Company  was  amended  lo  allow  the  construction  of  branch 
lines   to  be  operated  bv  either  steam  or  electi icily. 

ALLBNTOWN.  PA  —A  charier  was  granted  by  the  Slate  Department  at  Har- 
risburg  to  the  Allenlowa  &  Reading  Electric  Railway  Company,  capital  flOS.tXX). 
Dr.  J.  S.  Trexler,  of  Kutzlown.-is  president  of  the  company. 

EDGEWATER  (P.  O.  CHICAGO).  ILL  —The  electric  power  house  of  the 
Chicago  &  North  Shore  Electric  Railway  at  Edgewater  has  burned  down.  The 
dynamos  and  most  of  the  motor  cars  were  destroyed.     Loss  $150,000. 

C.ARLETON  PLACE.  ONT.— A  charier  has  been  granted  lor  au  electric  rail- 
way 12  miles  long  between  Napierville  and  Retui.  Quebec,  arrd  another  charter 
has  been  asked  for  a  road  between  Lanark  and  Perth.  Tht  organ  zers  will  be 
ready  about  March  20  to  make  contracts  for  building  both  lines.  James 
Fowler.  Carleton  Place,  is  interested. 

GENEVA.  N.  y.— Thomas  Craig  and  otbeishave  purchased  the  Geneva  & 
Waterloo  electric  railway,  and  will  operate  it  in  connectrorr  with  the  Seneca 
Falls  &  Waterloo  Railway  and  with  the  Cayuga  Park  road,  making  a  con 
linuous  line  between  Geneva.  Cayuga  and  Cayuga  Lake.  II  will  be  known  a 
the  Geneva  &  Cayuga  Lake  Traction  Company. 

PORTLAND.  ME— President  W.  R.  Wood,  Supl.  E.  A.  Newman  and  others 
have  returned  from  a  trip  to  New  York.  Boston  and  other  places,  where  they 
have  been  inspecting  and  contracting  for  electrical  appliances  for  changing  the 
car  lines  of  the  Portlan  d  Railway  Company.  Work  will  probably  begin  here 
April  1  and  be  completed  by  July  1.  The  three  engines  of  the  present  Deering 
plant  will  be  removed  into  the  new  station  house,  and  in  addition  will  be  put  in 
two  large  compound  condensing  engines,  capable  dI  developing  800  horse  power 
each.  When  the  whole  svslem  is  equipped  the  company  will  have  21  miles  of 
electric  road. 


Personal  Notes. 


MR.  W.  FR^NK  CARR.  formerly  general  manager  of  the  Roanoke  Electric 
Light  &  Power  Comp^my.  Roanoke,  Va.,  has  been  appointed  superintendent  of 
electrical  construction  for  the  West  Chicago  Street  Railway  Company,  vice  Mi. 
J.  S.  Hill,  resigned. 

WHEN  CHARLES  E.  BILLINGS  organized  the  Billings  &  Spencer  Co.. 
of  Hartford,  Conn.,  in  186^.  after  having  been  connected  with  the  Coifs  Patent 
Fiie  Arms  Company  for  six  years,  and  afterwards  with  the  giin  factories  of  E_- 
Reminglon  &  Sons,  the  process  and 
methods  of  diop  forging  were  crude,  the 
work  imperfect  and  the  limits  of  practi- 
cal application  narrow.  For  a  long  time 
the  latent  possibilities  in  the  system 
waited  for  the  right  man  to  develop 
them,  it  remained  for  the  inventive  tal- 
ent of  Mr.  Billings,  organizer  and  presi- 
dent of  this  company,  to  perfect  the  art  of 
mechanical  fo'^giug.  which  has  been 
(lone  on  scientific  piinciples.  A  single 
instance  will  illustrate;  While  visiting 
the  Edison  Machine  Works  in  New  York 
City  in  JS36.  he  noticed 
employed  in  making  com 
The  segments  were  made  i 
united  by  rivets  and  solder 
nation  with   the  general    mi 

works,  the   latter  expressed    the  opinion 

that  it  was  not  possible  to  produce  a 
comrautator  bar  of  one  piece  of  wrought  copper  and  give  it  the  required  shape. 
Mr.  Billings,  upon  his  return  to  Hartford,  made  a  series  of  experiments,  and  in 
two  months  sent  to  the  Ellison  Company  «n  invoice  of  drop  forged,  pure  lake 
copper  commutator  bars,  each  oue  made  of  a  single  piece  of  wrought  copper, 
having  a  homogeneous  molecular  structure  throughout,  of  the  greatest  possible 
ased  effici 


the  method 
nutator  bars. 
n  two  pieces. 
In  conver- 
nager  of  the 


density 


ncy. 


Miscellaneous  Notes. 


THE  AMERICAN  TELEGRAPH  UNION  was  organized  last  week  by  a  num- 
ber of  telegraph  operators  at  a  meeling  in  Clarendon  Hall.  About  two  hundred 
men  were  present.  The  meeting  was  called  to  order  by  Robert  L.  De  Akers. 
who  made  an  address  ad^-ocating  government  control  of  the  telegraph  lines  of 
the  country.  Mr.  De  Akers  said  the  object  of  the  organization  was  not  fot  the 
purpose  of  precipitating  or  aiding  strikes,  but  purely  to  expedite  government 
control.  Charles  Matchett.  a  speaker  on  economic  problems,  also  made  a  long 
address  on  government  control,  it  was  reported  that  similar  organizations 
were  being  formed  in  Boston.  Philadelphia,  Chicago  and  other  cities. 

A  COURSE  OF  SIX  LECTURES  on  how  electricity  is  now  being  utilized 
will  be  given  by  Prof.  F.  B.  Crocker,  in  Room  11.  Library  Building,  Columbia 
College,  New  York,  on  successive  Thursday  evenings  at  8.15  o'clock,  beginning 


March  31.  These  lectures  will  be  very  fully  illustrated  by  experiments,  and  are 
specially  intended  for  professional  and  business  men  who  desire  to  obtain  an 
intelligent  idea  of  the  present  uses  of  electricity.  Some  of  the  subjects  to  be 
covered  arc  '•How  Electricity  Is  Generated  and  Stored,"  •"Alternating  Cur- 
rents." 'Elecliic  Railways."  and  How  Electricity  Is  Used  for  Lighting  and 
Heating  "  Tickets  for  the  course,  at  IS.  may  be  obtained  of  the  secretary  or 
the  president.  Columbia  College.     Tickets  will  not  be  sold  for  single  lectures. 

A  CtJURSK  OF  LECTURES  ON  HLECTRO-CHKMrSTRY. -There  has  been 
started  at  the  Johns  Hopkins  Universitv  an  addition  to  the  present  electrical 
course,  consisting  of  lectures  and  laboratory  work  on  electro-chemistry.  The 
work  is  being  done  by  Mr.  H.  C.  Jones.  Ph.D..  who  has  had  a  thorough  tiain- 
ing  in  this  country  and  abroad    under  Ostwald.     The  course  consists  briefly  of: 

1.  A  historical  sketch  of    electrochemistry,  including  theories  on  electrolysis. 

2.  Electrical  energy.  3,  Discussion  of  the  laws  of  Faraday.  4.  The 
wandering  of  ions.  S.  Conductivity  methods  and  results.  6.  Properties  of 
ions.  7.  Electromotive  force.  8.  Polarization.  9.  Electrolysis.  10.  Electro- 
chemical analysis-  11.  Electro-metallurgy,  There  will  be  laboratory  work 
in  electrolysis  and  electro-metallurgy,  and  in  such  experiments  as  conductivity 
methods,  etc.  This  course  will  be  elective  this  year.  It  is  attended  by  50 
students,  of  whom  27  are  elcctricil  engineers.  9  physicists,  and  14  chemists. 


CCrafie  ani)  inbnsivial  Hotes. 

RALPH  L.  MONTAGUE,  1,504  Washington  avenue,  St.  Louis.  Mo  .  is  publish- 
ing a  handv  wiring  computer  gotten  up  in  chart  form,  which  he  is  selling  at  a 
very  reasonable  price. 

THE  AMERICAN  CIRCULAR  LOOM  COMPANY.  Boston.  Mass..  is  distrib- 
uting a  folder  containing  a  number  of  strong  testimonials  concerning  its  6ez- 
ible  conduit,  and  a  long  list  of  users  of  the  same. 

MESSRS.  WERNER  &  PFLEIDBRER,  Cannstatt,  Wurtemburg.  Germany, 
manufacturers  of  mixing  and  kneading  machinery,  include  in  their  line  mix- 
ing machines  for  use  in  the  manufacture  of  arc  light  caibons. 

MESSRS.  DEEN  &  SCHAUM.  Lancaster,  Pa.,  announce  that  business  in  Lan 
caster  is  very  good  at  present,  and  that  the  consolidation  of  the  various  electric 
light  plants  of  that  city  has  increased  the  motor  business  considerably. 

MESSRS.  H.  B.  COHO  &  CO..  203  Broadway,  New  York,  announce  among 
their  recent  contracts  the  electrical  equipment  for  the  Portland  Apartments. 
Washington.  D.  C.  and  the  new  Lauderdale  Building.  Providence,  R.  I.,  and 
several    motors  for  Messrs.  Deen  &  Schaum,  Lancaster,  Pa. 

H.  E.  COLLINS  &  CO.,  Pittsburgh.  Pa.,  have  just  issued  a  very  neat  illus- 
t:ated  pamphlet  describing  the  Cahall  vertical  water  tube  boiler,  for  which 
they  are  sole  United  States  agents.  Very  strong  claims  are  made  for  the  boiler. 
and  a  report  is  presented  of  a  test  made  at  Pittsburgh,  which  gives  a  very  good 
showing. 

STONE  &  WEBSTER.  4  Post  Office  Square.  Boston,  are  distributing  a  pamphlet 
entitled  •A  Modern  Power  Plant."  descriptive  of  a  power  station  erected  at 
Allentown.  Pa.,  by  the  Industrial  Improvement  Company,  of  Boston.  The  plant 
is  an  interesting  one  and  the  designation  embodied  in  the  title  of  the  book  is 
very  appropriate, 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin.  Conn.,  has 
secured  the  contract  for  the  new  station  building  of  the  Poughkeepsie  (N.  Y.) 
Electric  Light  &  Power  Company.  The  dynamo  room  will  be  61x172  feet  and 
the  boiler  room  60x7T  leet,  the  whole  to  be  covered  with  the  Berlin  Company's 
patent  anti-condensation,  corrugated  iron  roofing.  This  company  also  has  a 
contract  for  an  iron  roof  for  the  Hudson  River  Water  Power  &  Paper  Com- 
pany's new  machine  shops. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago.is  rejoicing  over  the  decis- 
ion in  the  Bate  Refrigerating  case.  It  is  of  particular  value  to  the  company  in  that 
it  is  enabled  to  be  in  the  market  again  with  the  old  reliable  Packard  lamp  with 
platinum  leading-in  wires,  which  it  has  heretofore  been  unable  to  supply, 
owing  to  patent  liligation.  Where  the  merits  of  the  old  lamp  are  known  the 
Electric  Appliance  Company  slates  that  a  simple  mention  of  the  above  facts 
brings  in  the  business  in  a  way  that  is  making  them  decidedly  happy. 

THE  NEW  YORK  ELECTRIC  COMPANY,  of  Youngstown.  O..  is  anxious  to 
ascertain  the  whereabouts  of  A.  F.  Opperman.  its  former  traveling  salesman. 
It  is  reported  that  Opperman  collected  outstanding  bills  for  the  company,  but 
entertained  the  opinion  that  he  could  u^e  the  money  to  better  advantage  than 
his  employers,  and  accordingly  decamped  with  something  like  $1,300.  The 
shortage  will  not  interfere  with  the  company's  operations,  but  its  officials  are 
desirous  of  finding  Oppsrman  and  reconciling  the  di.ference  of  opinion  as  to 
the  proper  disposition  of  that  money. 

NORMAN  HUBBARD,  of  93  Pearl  street,  Brooklyn,  manufacturer  of  the 
Packard  vacuum  pump,  so  largely  used  in  the  manufacture  of  incandescent 
lamps,  reports  a  large  increase  in  the  number  of  inquiries  received  since  the 
decision  in  the  Bate  case,  indicating  that  there  will  probably  be  a  number  of 
new  factories  started.  There  arc  over  200  Packard  pumps  now  in  use  by  lamp 
makers  in  this  country  and  Europe.  These  pumps  are  not  intended  for  the  final 
e.xhaustiou  of  the  lamp  globes,  but  are  used  in  connection  with  the  carbon 
flashing  apparatus  and  for  operating  mercurial  pumps. 

THE  BILLINGS  &  SPENCER  COMPANY,  of  Hartford.  Conn.,  is  now  pre- 
paring to  manufacture,  in  connection  with  its  regular  business  of  machinists* 
tools  and  drop  forgings  a  line  of  drop  forged  overhead  trolley  equipment.  The 
experience  and  reputation  of  the  company  during  the  past  26  years  is  suffi- 
cient guarantee  that  the  drop-forged  trolley  material  they  are  now  intro- 
ducing will  supply  a  long  felt  want  and  will  be  generally  accepted  by  the 
electric  railways  The  Billings  patent  drop-forged  commutator  bars  are  now  in 
general  use  by  street  railwavs,  and  are  very  extensively  used  by  some  of  the 
largest  electrical  manufacturing  companies  in  the  United  States. 

THE  GOULDS  MANUFACTURING  COMPANY,  of  Seneca  Falls  N,  Y..  was 
the  successful  bidder  for  triples  power  pumps,  boilers  and  engine  for  the  new 
water  works  at  Cauandaigua.  N.  Y.  This  is  to  be  an  electrically  operated  pump- 
ing station,  the  plant  consisting  of  a  power  station  in  Canandaigua  and  a  pump- 
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iiig  slalloii  nl  j3f),  miles  dislant  on  llie  shore  of  Lnke  Cnimiidalgiia.  The  triplun 
pumps  to  be  used  for  this  plant  will  have  12xl^'in.  cylinders  niid  he  capable  of 
ilcllvering  1. 000,001)  jralloiis  per  day  each  The  pumps  aie  to  be  driven  by  elec- 
tric motors,  current  being  supplied  from  the  local  power  ttntion.  This  plant 
will  be  the  largest  elecliically  operated  walet  worlcs  in  the  United  .Stales. 

AN  H.CCKLLKNT  I.ITTLK  DKVICK  in  the  shape  of  a  "date  label"  is  being 
used  by  the  New  Yoik  S;  Ohio  Company.  Warren.  O..  makers  of  Packard  lamps. 
A  small  label  is  pasted  on  each  lamp,  on  which  is  printed  besides  I  he  candle  power 

and  voltage  in    the  usual    manner,  three   spaces    headed    respectively,  Tin. , 

Up ,  B.O. .     In    the  first  is    ma'kedal    the  laelory    Ihc  date  on  which  the 

lamp  isllnished.  The  other  two  spaces  arc  for  the  useot  the  consumer,  to  mark 
the  date  the  lump  is  put  tip  and  the  date  burned  out.  Itv  this  meaas  users  can 
be  ass.iiedof  getting  "fresh"  lamps,  and  can  readily  keep  a  recoid  of  their 
life.  The  device  is  certainly  an  evidence  of  good  faith  oil  the  part  of  the  maker 
aud  is  a  great  convenience  to  the  user. 

MR.  R.  II.  CORKY  will  carry  on  an  arc  lamp  and  carbon  busiuess  at  714 
Havemeyer  Building,  New  York  City,  with  the  Wallace  Electric  Company. 
Chicago,  as  western  represeulatives  John  C.  Knight,  under  whose  arc  lamp 
patents  the  Hlecttic  Coustruclion  and  Supply  Company  manufactured  this  line 
of  lamps,  will  be  a.ssociated  with  Mr.  Corey.  The  business  will  include  the 
manufacture  and  sale  of  direct  current  lamps  of  all  lengths  and  both  plain  and 
ornamental,  twin  lamps  lor  direct  curreut.  Hlternating  lamps,  plain  and  orna- 
mental, and  street  railway  lamps:  series  arc  lamps,  plain  and  ornamental,  and 
all  styles  of  focussing  lamps  for  photo-eugraving.  theatrical  and  photographing 
work,  search  lamps;  in  fact,  everything  that  is  practicable  in  the  arc  lamp  line. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester,  Conn.,  reports  the 
following  recent  sales  made  thiough  its  well-known  western  contractor.  Mr. 
J.  Holt  Gates,  of  Chicago:  two  65-kw  new  type  direct-connected   generators  for 


Hurt  Dearborn  lluilding,  Chicago,  to  be  used  in  connectiun  with  Hall  &  WootI 
engines:  Iwo  fO-kw  direct  connecled  generators  to  be  used  with  Mcintosh  M: 
Seymour  engines  for  the  Laudeldale  Uuililing  Piovidence.  K.  I.  :  one  85  kw 
2>(Jvoll  grneralur  to  the  Waller  Penis  Coal  Company.  Ijalcin.  Ohio,  and  two 
30-kw  new  type  inullipolar  generatois  for  the  station  of  the  Calasauijua  Hlrctnc 
Light  and  Power  Company.  Catasauijua.  Pa.  The  two  generators  last  mentioned 
are  of  the  Mai  her  Company's  lalesi  type,  and  their  speed  does  not  exceed  300 
revolutions  per  minute, 

THE  IIKINK  SAPErv  BOILER  COMPANY,  of  SI.  Louis  has  closed  a  cou- 
tract  for  I.33i  hp  for  the  new  high  <luty  dredge  boat  which  the  governiueni 
has  just  contiacted  tor.  The  boat  is  tor  Ohio  and  Mississippi  river  service, 
and  is  of  about  1.000  tons  burthen.  It  will  be  equipped  with  the  highest  grade 
of  machinery,  and  is  expected  to  make  quick  work  with  sand  liars.  The  Heine 
Company  feels  particularly  coinplimentcd  by  the  selection  of  its  boilers.  The 
points  of  advantage  in  the  Heine  boiler  which  intlueiiced  its  selection  were  its 
compactness,  giving  niaxlinum  power  in  mininiuni  space:  its  economical  useof 
fuel,  involving  smaller  stocks  of  coal,  and  its  ability  to  work  with  extrrmely 
wuddv  water  just  as  it  comes  from  the  river.  The  special  Heine  mud  drum  per- 
mits deposit  and  removal  of  a  large  percentage  of  seHimenl  in  the  water  before 
it  pets  to  the  boiler  proper. 


Justness  Hotices. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  lOS  South 
Warren  street.  Syracuse,-  N.  V. 
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[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New   York.] 

535.010.  TRANSFORMER:  Fred  S.  Hunting.  Fori  Wayne,  Ind.  App.  filed  Feb. 
25,  1892.  A  transformer  comprising  two  or  more  circuits  for  inducing  cur- 
rents difffring  in  phase,  aud  cores  influenced  thereby  so  as  to  differ  in 
inductive  power,  and  a  secondary  circuit  or  circuits  comprising  in  each  a 
coil  or  coils  wound  on  two  or  more  of  Ihe  cores  in  multiple. 

535.027.  RHEOSTAT;  A.  J.  Shaw.  Muskegon,  Mich.  App.  filed  Dec.  1,  1894. 
In  a  rheostat  or  like  structure,  the  combination  of  a  fixed  conducting  body 
adapted  to  be  included  in  circuit,  and  provided  with  a  rotatable  contact  and 
a  pivoted  or  yielding  contact  finger  movable  against  or  over  said  rotatable 
contact. 

535.042.  TELEPHONE  APPARATUS:  O.  L.  Wullweber,  Chicago,  111.  App.  filed 
Jan.  7,  1893.  The  combination  of  a  fixed  frame  having  an  arm  tor  support- 
ing the  transmitter  mouthpiece,  of  a  ring  fixed  upon  said  arm  for  holding 
the  mouthpiece,  side  projections  on  said  ring  and  a  folding  extensible 
bolder  pivotally  secured  to  such  projections. 

535.051.  ELECTRIC  ARC  LAMP;  H.  P.  Davis.  Pittsburgh,  Penn.  App.  filed  Oct. 
23,  1893.  In  an  arc  lamp  a  feed  train  for  the  movable  carbon  comprising  a 
smooth  brake  wheel  in  combination  with  a  pivoted  brake  lever  having  a 
notch,  the  sides  of  which  are  adapted  to  clip  said  brake  wheel  and  a  serie^ 
and  shunt  coil  adapted  to  cause  said  notch  to  hold  ar.d  release  said  brake 
wheel. 

535.052.  ELECTRIC  ARC  LAMP;  H.  P.  Davis.  Pittsburgh,  Pa.  App.  filed  May 
3.  1894.  In  a  feed  mechanism  for  arc  lamps,  a  movable  gear  train  for  trip- 
ping the  arc.  an  escapement  for  controlling  the  action  thereof,  a"  pivoted 
weighted  stop  located  in  the  path  of  movement  of  said  escapement  and 
adapted  to  yield  whenever  the  escapement  is  moved  into  engagement 
therewith  and  operating  directly  and  solely  by  its  weight  to  lock  said  escape- 
ment against  movement. 

535.060.  DEMAGNETIZING  APPARATUS;  C.  Houlgrave.  Buffalo.  N.  Y.  App. 
filed  Jan.  22.  1894.  An  electromagnet  comprising  a  solenoid  having  para- 
magnetic portions  arranged  externally,  said  paramagnetic  portions  con- 
sisting of  two  poles  arranged  diametrically  opposite  each  other,  and  formed 
of  laminals  set  on  edge  and  arranged  longitudinally  of  the  solenoid  wind- 
ings, whereby  an  intense  magnetic  field  may  be  lorined  wilhin  the  solenoid. 

535.057.  ADVERTISING  DEVICE:  J.  Montagner.  Buenos  Ayres.  Argentine 
Republic.  App.  filed  Dec.  IS.  1894.  A  clutch  comprising  Ihe  combination  of 
a  plate  secured  to  one  shaft  having  two  or  more  sets  of  apertures  arranged 
in  concentric  circles,  the  apertures  in  Ihe  several  circles  being  displaced 
angularly  with  reference  to  each  other  and  a  lever  secured  to  the  shaft 
carr.ving  a  pluralit.v  of  pins,  one  of  which  will  fit  into  one  of  the  apertures. 

535,069.  LIGHT  FIXTURE  OR  ANALOGOUS  ARTICLE:  W.  McEIroy  and  G. 
W.  Bayley.  Brooklyn.  N.  Y.  App.  filed  May  9.  1891.  An  insulated  coupling 
for  light  fixtures,  comprising  two  tubular  metallic  sections  insulated  at  their 
juncture  by  a  washer  of  insulating  material,  the  uppermost  of  said  sections 
carrying  an  annular  depending  lip  arranged  out  ol  electi  ical  contact  with 
the  lowermost  section  and  constructed  of  less  outer  diameter  than  the  adja- 
cent interior  of  the  lowermost  of  said  sections,  whereby  the  drip  through 
the  coupling  is  precipitated  within  said  lowermost  section  near  its  centre. 

35,072.  COOKING  AND  HEATING  APPARATUS;  H.  G.  O'Neill,  Boston.  Mass. 
App.  filed  Feb.  8,  1894.  An  article  or  utensil  provided  with  an  insulator  and 
rigid  conductors  attached  to  the  ends  of  the  said  insulator,  and  in  combination 
with  a  range  table  or  other  support  having  depressible  contact  pieces 
arranged  to  receive  the  pressure  of  the  said  conductors  or  feet  when  the 
latter  are  set  on  them,  circuit  wires  or  equivalent  conductors  tunning  to  the 
said  contact  pieces  and  an  electric  lamp  and  connections  arranged  lo  be 
bi ought  into  the  circuit  when  the  said    springs  are  thus  depressed. 


535.077.  CIRCUIT  INTERRUPTER  FOR  ALTERNATING  ELECTRIC  Cl'R- 
RENTS;  H.  N.  Potter,  Alleghany,  Pa.  App.  filed  Feb.  28.  1894.  A  circuit 
interrupting  device,  a  number  of  non-arcing  metal  cyliudeis  having  gaps 
between  them  adapted  to  be  bridged  for  the  completion  of  a  circuit,  in  ccni- 
binalion  with  a  shunt  aiouud  one  or  moie  of  said  gajis.  and  device  in  said 
shunt  for  counteracting  the  arcing  ol  lag  in  the  current  to  be  interrupted. 

535.084.  INSULATING  CONDUIT  FOR  ELECTRIC  CONDUCTORS:  L.  B.  Still- 
well  and  C.  F.  Scott,  Pittsburgh.  Pa.  App.  filed  Oct.  2.=.  1894.  A  conduit  for 
electric  conductors  comprising  a  plurality  of  tubes  of  insulating  material . 
each  consisting  of  telescoping  joinl-breaking  sections,  and  all  inclosed  in 
a  pipe(r  tube,  the  entire  space  in  and  around  Uie  said  insulating  lubes, 
except  that  occupied  by  the  conductors,  being  filled  with  non-conducting 
liquid. 

535.085.  LIGHTNING  ARRESTER  :  A.  Wurts.  Pittsburgh,  Pa.  App.  filed  Feb. 
28,1894.  The  combination  with  a  plurality  of  non-arcing  metal  parts  of  a 
two  part  insulating  holder  therefor  having  oppositely  arranged  aligned 
sockets  in  which  .said  non-arcing  metal  parts  are  seated,  and  passages  lead- 
ing outward  from  between  said  sockets. 

535,090.  ELECTRIC  BATTERY;  H.  J.  Brewer.  New  York.  N.  Y.  App.  filed  May 
2.  1892.  The  combination  with  a  battery  element,  of  a  cover  for  the  battery 
cell,  a  block  or  part  of  insulating  material  supported  by  the  cover,  a  shank 
extending  from  said  element  into  this  block  or  part,  a  conductor  filling 
within  said  block  oi  part  in  electrical  communication  with  said  element, 
and  a  set  sciew  passing  through  said  block  or  part  and  clamping  the  said 
strip  of  metal. 

535,100  BURGLAR  ALARM  FOR  GLASS  DOORS:  J.  B.  Gill.  San  Francisco. 
Cal.  App.  filed  Feb.  27.  1893.  In  a  burglai  alarm  a  thin  strip  or  film  of  metal 
applied  to  Ihe  inner  face  of  glass  doors,  windows,  etc..  the  continuity  of 
which  is  bloken  and  Ihe  ends  piovided  with  conductive  metal  inclosed  by 
bibulous  paper,  connecting  with  the  wires  of  a  battery. 

535.104.  ARMATURE  WINDING  MACHINE;  H.  E.  Heath.  Windsor.  Conn. 
App.  filed  May  15.  1894.  In  a  winding  or  taping  machine  of  this  class  an 
annular  spool-carnei  supported  for  rotation  between  peripherally  disposed 
wheels  or  rollers  and  cbnsisting  of  two  rings  having  their  inner  faces  mor- 
tised to  form  an  elongated  bearing  for  the  axles  of  the  tape-cariying  spools, 
in  combination  with  tape-carrying  spools  revolubly  and  removably  sup- 
ported in  said  bearings,  spool-retaining  tension  devices,  in  connection  with 
and  adapted  for  preventing  displacement  of  said  spools  and  for  regulating 
the  tension  of  the  tape  as  it  is  unwound  from  said  spools,  and  means  for 
rotating  the  carrier. 

535  105  APPARATUS  FOR  WINDING  ARMATURE  COILS:  H.  E.  Heath. 
Windsor.  Conn.  App.  filed  May  15.  1895.  The  combination  consisting  of  a 
revoluble  can  ier  having  a  retaining  flange  at  one  end  thereof,  a  series  of 
duplicate  interchangeable  former  sections  each  comprising  an  annularly 
recessed  hub  with  a  transversely  grooved  peripheial  flange  at  one  end 
thereof  a  combined  guiding  and  locking  device  connected  with  said  carrier 
and  adapled  lor  tacilitating  the  positioning  of  the  several  sections  relatively 
to  each  other  and  for  locking  them  against  rotation  with  each  with  relation 
to  said  carrier,  and  a  binding-nut  screwed  upon  the  uuflanged  end  of  said 
carrier  and  clamping  the  several  sections  between  said  nul  and  the  carrier- 
flange. 

355.105.  METHOD  •OP  FORMING  ARMATURE  COILS:  H.  B.  Heath,  Windsor. 
Conn.  App.  filed  May  15.  1894.  The  method  of  forming  armature  coils  for 
dynamo-electric  machines,  which  consists  in  first  winding  upon  a  former  an 
elongated  hexagonal  coil  having  its  opposite  sides  parallel  with  each  other; 
and  second,  bending  all  of  the  short  sides  of  said  hexagon  inwardly,  with- 
out increasing  Ihe  number  ol  salient  angles  therein,  and  while  maintaining 
the  long  sides  in  parallelism,  to  form  two  similai  but  oppositely  disposed 
end  portions,  each  of  which  has  two  parallel  members  perpendicular  to  the 
aforesaid  long  sides,  and  to  form  also  a  third  short  member  connecting  and 
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perpendiculai  to  each  pair  of  said  parallfl  members  and  in  alignment   with 
the  opposite  short  member. 

,107.  WINDING  OR  T.\PING  MACHINE;  H.  E.  Heath.  Windsor,  Conn. 
App.  filed  May  17,  18^.  The  combination  with  an  annular  spool  carrier, 
of  a  stud,  a  tape  carrying  spool  mounted  upon  snid  stud  and  adapted  for 
rotation  in  a  plnneat  an  inclination  to  the  plane  of  rotation  for  said  ca"'-- 
and  a  clamp  screw  adapted  for  pivotally  securing  said  stud  to 
the  carrier  and  for  locking  said  stud  in  its  adjusted  position 
pivotal  movement  of  said  stud. 


;ide  of 


No.  535,084.— Insulating  Conduit  for   Electric  Conductors. 

S3S,1«.  SWITCH:  C.  S.  Van  Nuis,  New  Bmuswick.  N.  J.  App.  filed  Sept.  17. 
1890.  The  combination  of  a  switch  aim,  circuit  terminals,  cotitact  plates 
secured  to  said  circuit  terminals  and  with  which  said  switch  arm  makes 
contact,  carbon  contact  plates  also  secured  to  said  circuit  teiraiuals.  and 
contact  springs  carried  by  said  switcb*arm  for  making  contact  with  said 
carbon  contact  plates. 

535.158.  METHOD  OP  AND  APPARATUS  FOR  REGULATING  ELECTRIC 
CIRCUITS;  J.  M.  Bradford.  Portland,  Me.  App.  filed  Jan.  9.  1894.  The 
co^nbination  of  a  normally  stationary  curieut-varying  device,  electromag- 
nets to  govern  the  movements  of  said  current-varying  device,  a  stop-motion 
device  to  aid  in  controlling  the  movements  of  said  current-varying  device. 
electric  circuits  and  a  main  cirreut  controller  to  cause  said  electromagnets 
and  stop  motion  device  to  act  oppositely  by  turns  and  driving  gear  to  move 
said  current-varying  device  progressively  or  retrogressively. 

535.179.  TYPEWRITING  MACHINE  ATTACHMENT:  C.  Spiro.  New  York. 
N.  Y.  App.  filed  Oct.  9,  1894.  The  combination  with  the  type-bar.  ligament 
and  key-lever  of  a  typewriting  machine,  of  a  fixed  conductive  bar.  a  pivoted 
contact  arm  carried  by  a  pivoted  device,  a  link  connecting  said  arm  with 
the  key  lever,  a  retarding  mechanism,  and  a  link  connecting  the  same  with 
said  key  lever  whereby  the  contact  arm  is  thrown  out  of  operation  in  the 
downward  or  printing  movement  ol  the  key-lever,  and  is  brought  into  opera- 
tion with  retarded  speed  upon  the  return    movement  of  the  key-lever. 

£35.199.  INCANDESCENT  LAMP;  !».  L.  Fowler.  Philadelphia,  Pa.  App.  filed 
July  30.  1894.  The  combination  of  a  bulb  having  a  projecting  fiange.  the 
collar  having  a  seat  for  said  flange  and  having  also  external  screw  threads 
of  different  diameters,  the  filament  carrying  a  plug  screwed  into  the  said 
collar,  and  a  packing  ring  interposed  between  the  said  plug  and  the  flange 
of  the  bulb. 

535,214.  CONTACT  DEVICE  FOR  CONDUIT  ELECTRIC  RAILWAYS;  F.  E. 
Lodetti.  Rondout.  N.  Y.  App-  filed  May  4,  1894.  The  combination  with  a 
feed  conductor  having  a  casing  provided  with  an  entering  slot,  of  a  vehicle 


No.  535,090.— Electric  Battery. 

baving  an  elastic  guide  an  anged  longitudinally,  said  guide  being  adapted 
to  enter  and  move  in  the  said  slot,  and  a  collector  depending  from  the  guide 
throughout  its  length  and  attached  theielo  at  intervals  and  having  electrical 
connections  with  a  motor  on  the  vehicle. 

535,247.  BATTERY'  TELEPHONE  TRANSMITTER. :  W.  W.  Jacqueii.  Newton, 
Mass.  App.  filed  June  22.  1894.  A  telephone  transmitter  with  an  electrode 
or  variable  resistance  medium  consisting  of  metal  with  its  surface  converted 
into  one  of  its  own  salts. 

=35.284.  TELEPHONE  TRANSMITTER:  J.  H.  M.  Goodman.  Louisville.  Ky. 
App.  fileJ  Sep'..  13,  18M.    A.  telephonic  iaslrument  with  the  diaphragm  and 


with  two  magnets  having  their  opposite  poles  approximated  andfa  mass  of 
comminuted  magnetic  material  interposed  between  such  poles,  of  ,a  spring 
or  flexible  arm  forming  a  support  (oi  one  of  said  magnets,  and  maintaining 
it  in  light  contact  wilh  the  diaphragm,  and  an  adjustable  arm  forming  the 
support  for  the  other  magnets. 

i,289.  TELEPHONY;  W-  W.Jacques.  Newlon,  Mass.  App.  filed  May  26,  1892. 
A  method  for  transmitting  vocal  or  other  sounds  electrically,  which  consists 
in  passing  through  araullitudeof  loose  contacts  in  a  circuit  an  electrical 
current  sufficiently  strong  to  maintain  said  contacts  in  continuous  rapid 
vibiation  and  superimposing  upon  such  vibrations  due  to  sound  waves. 

5,294.  CLOSED  CONDUIT  FOR  ELECTRIC  RAILWAYS;  P.  Murphy,  Chi- 
cago, 111.  .'ipp,  filed  Jan,  9  1894.  The  combination  with>  trolley  wire  of  a 
normally  clcsed  circuit  inclosing  same  said  conduit,  comprising  a  pair  of 
hinged  members  with  their  edges  normally  closed  together  and  traveling 
wheels  supported  on  the  car,  and  adapted  to  move  on  the  exterior  of  said 
conduit,  for  engaging  said  hinged  members  to  separate  the  same  and  permit 
the  passage  of  the  trolley  support. 

1.297.  SECTIONAL  CONDUCTOR  SYSTEM  FOR  ELECTRIC  RAILWAYS;  A. 
Rosenholz.  San  Francisco.  Cal.  App.  filed  Oct.  11,  1894.  An  electric  conduit 
and  dislribuling  switch,  consisting  of  a  hermetically  inclosed  and  insulated 
main  conductor  having  contact  points  exposed  at  intervals,  sealed  insulating 
casings  with  insulating  journals  turnable  about  the  main  conductor  and 
inclosing  the  exposed  portions  thereof,  said  casings  supporting  independ- 
ent sectional  trolley  wires  upon  the  movable  ends,  and  interior  contact  plates 
and  armatures  connected  with  the  trolley  wires,  stationary  cores  fixed  to 
and  insulated  from  the  main  conductors  projecting  within  the  insulating 
casings  and  having  contact  plates  adjacent  to  those  carried  by  the  casings, 
and  insulaled  conducting  wires  coiled  about  the  core  connected  with  the 
main  conductor  at  one  end,  and  with  the  contact  end  of  the  core  at  the 
opposite  cnd- 

..J99.  COMBINED  TELEGRAPH  AND  TELEPHONE  SYSTEM;  C.  A.  Shea, 
Boston.  Mass.  .4pp.  filed  Jan.  3.  1893.  In  a  combined  telegraph  and  tele- 
phone syslem.  the  combinalion  of  two  main  lines,  independent  telegraph 
instrumenls  therefor,  a  telephone  or  telephone  converter,  two  branches  pro- 
ceeding from  each  telegraph  iustniiiient  and  oppositely  wound  about  the 
telephone  ot  converter  coils,  one  of  said  branches  at  each  side  being  con- 
nected with  its  tcain  line  means  for  slopping  telephonic  impulses  along  the 
other  branches  and  a  telephonic  circuit  connection  between  the  lines. 


No.  535,199. — INCANDESCENT  Electric  Lamp. 

;.30-t.    MOUNTING  FOR  ELECTRIC  MOTORS;    E.  A.  Sperry,  Cleveland,  O. 

App-  filed  April  13.  1894,  In  a  power  transmission  for  vehicles  a  bi-axle  Tun- 
ning gear,  a  motor  mounted  upon  each  axle  through  an  elastic  connection 
and  extending  therefrom  in  such  a  manner  that  its  centre  of  gravity  shall 
pass  through  a  vertical  at  one  side  of  the  axle,  an  arm  extending  from  one 
molor  to  the  other  attached  to  the  motors  at  points  on  the  opposite  sides 
respectivel.y  of  their  centres  of  gravity. 

;,321.  ELECTKIC  HEATER  OR  RHEOSTAT;  J.  H.  Delan'y.  New  York.  N. 
Y.  App.  filed  Nov.  23.  1894.  An  electric  heater  or  rheostat  consisting  of 
a  base  or  support  of  porcelain  or  such  like  material,  a  heating  or  resistance 
conductor  applied  thereto,  and  a  coaling  of  vitreous  enamel  intimately 
united  with  the  base  and  conductor,  and  securely  uniting  them,  and  an 
exposed  contact  plate  or  terminal  embedded  in  and  secured  in  position  by 
the  enamel  coating. 

j.324.  ELECTRIC  RAILWAY  CONDUIT;  W.  T.  Dulany,  Jr..  New  York.  N.  Y. 
App.  filed  Dec.  14,  1894.  In  an  electric  railway  conduit  having  a  drainage 
cesspool  connected  therewith,  the  combination  of  the  cesspool  discharge 
pipe  having  a  float  check  valve  therein,  an  electrically  operated  pump  hav. 
ing  its  suction  pipe  within  said  drainage  cesspool  and  means  whereby  said 
pump  is  automatically  started  and  stopped  by  variations  in  the  level  of  the 
water  in  said  drainage  cesspool  above  the  float  check  valve. 

;.332.  TRAIN  SIGNAL  FOR  RAILWAYS;  A.  H.  R.  Guiley,  S,  Easton,  Pa. 
App.  filed  Jan.  22.  1894.  The  combination  of  long  thin  plates  bent  downward 
and  fastened  at  their  ends,  a  series  of  standards  secured  to  the  tiles  and 
plates,  and  a  series  of  contact  buttons  inseited  at  intervals  along  the  plate 
composed  of  plugs  or  bolts  of  non-oxidizing  metal  or  of  a  metal  which  is 
protected  by  galvanic  union  with  the  iron  of  the  plate  and  connected  to 
the  wire  of  the  plate. 

5,336.  ELECTRIC  LAMP  SUPPORT  AND  CUTOUT;  L.  Johnson.  New 
Albany.  Ind.  App.  filed  April  S.  18^.  The  combination  of  a  supporting 
wire,  hangersattachad  thereto,  loops  carried  by  the  lamp,  a  carrier  movable 
back  and  forth  along  the  wire  relative  to  said  hangers,  twb  sheaves  jour- 
ualed  by  the  earlier,  a  rope  passing  from  the  lamp  to  each  of  said  sheaves, 
thence  in  opposite  directions  to  suitably  located  pulleys,  and  tbence  to  a 
point  at  which  it  may'be'manipulated  to  move  the  carrier  in  either  of  its 
directions  along  the  wire. 
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TESLA'S  LOSS. 

Tlie  destruction  of    Tesl.-i'.s  laboratory  by  fire  last  week  was  a  loss 
that  will  be  deplored  by  the  entire  world,  and  is  one  of  the  most  severe 
that  could  have  befallen  electrical  science.     In  it   were  gathered  the 
fruits  of    labor  in    fields  of   research  that   none  but   Tesla  had    ever 
entered,  and  therefore  there  is  none  to  lend  a  hand  in  repairing  the 
damage  done.     The  expressions  of  sympathy  heard  on  every  side  are 
assurances  of  the  universal  estimation  in  which  the  gifted  inv  -ntor  is 
held,  not  only  among  electricians  who    know  the    greatness    of    his 
work    and    have    experienced    the    charm    of    his    personality,  but 
by  the  general  public,  which  so    thoroughly  believe  in   the   promise 
contained  in  his  great   researches.     We    merely  echo,  therefore,  the 
sentiments    of   all   when   we    offer   our    warmest   sympathy    to    the 
great  inventor  in  his  trial,  and  express  the  hope  that  the  loss  is  not 
irreparable,  and  will  not  long  deprive   the    world  of    his  labors  thus 
interrupted. 
SUBSCRIPTION  IN  ADVANCE,  ONE  TEAR,  S3.00,                       ^^^^^^  ^^  PEED-WATER  HEATERS. 
In   the  United  States,  Canada  or  Mexico;   other  foreign  conntries,  $6            A  number  of    prominent  feed  water    manufacturers   have  started  a 
movement  having  for  an  object  the  rating  of  closed  feed  water  heat- 
ers with    reference  to  the  available  heating  surface.     This  is  a  corn- 
In  requesting  your  address  changed  give  OLD  as  well  as  new  address.  .  ,  ,  •  ,       1      ,j  •        .1  _   „,,    «f 
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THE  ELECTRICAL  WORLD'S  Advertising  Rates  are  much  lower  than  those  rational  basis  at  all.      While  users  have  of   course  suffered   from  this 

of  any  other  similar  publication,  circulation  considered,  and  vary  according  state  of    affairs,  it    has  also  served    to  handicap  the    more   reputable 

to  space,  position  and  number  of  insertions.     Quotations  promptly  furnished.  ,        ,  l  ui       .  ,  ,t,„;,  «,n.,.r.onto  orrolncf 

•  J..  ^        ^    ^     ^        ..  ^  ..,    i  dea  ers    who    have    been  unable    to  support  their  arguments  against 

Address  and  make  drafts,  orders,  etc.,  payable  to  uc<iici=,   wuu    ut.v._    .^w.  t-t-  00 

the  claims  of   unprincipled  competitors  through  the  lack  of  any  con- 

THE    ELECTRICAL    WORLD,  vention  as  to  the  criterion  to  be  applied  in  fixing  the  capacity  of  an 

apparatus.     As    stated    above,  the  rating    proposed,  and  which    has 

253  Broadway,  New  York.  already   been  adopted  by  a  number  of    prominent  makers,  is    based 

upon  the  quantity  of  heating  surface,  rating  by  horse  power  having 

Vol.  XXV.  NEW  YORK,  MARCH  23,  1895.  No.  12  been  rejected  on  account  of  its  indefiniteness.     It  is  contended,  and 

with  reason,  that  a  rating  by  horse  power  would  be  extremely  unsat- 

CONTENTS.  isfactory,  not  only  on  account  of  the  great  variation  in  the  consump- 
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The  New  llluminometer.  by  Chas.  Goffing 371  3  given  case    or  would  at   least  serve  to  place  him  on  guard  against 

A    Correction,  by  Nelson    W^  Perry  . .  371  application  of  surface  data  by  unscrupulous  sellers. 
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Hering 372 

New  Books 376  j^^  UNJUST  PATENT  STATUTE. 
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country,  bul  their  publication  wilhlield  lure  in  or<ler  lliat  llie  patent 
inteicst  at  stake  nii^lil  not  be  prejudiced  The  uialter  is  one,  conse- 
quently, which  affect.i  our  national  pride,  and  therefore  appeals  to  every 
American,  aside  from  any  interest  he  may  have  in  patents  or  in  our 
system  of  patent  protection.  One  of  the  proudest  claims  for  a  people 
is  the  possession  of  the  creative  faculty,  and  when  a  government  by 
its  enactments  virtually  falsifies  the  record  upon  which  history  bases 
its  verdict  in  regard  to  this  point,  it  commits  an  unpardonable 
ofTense  against  patriotic  pride.  When  to  this  is  united  a  gross  injus- 
tice to  the  class  of  its  citizens  who,  through  their  inventions,  have 
done  so  much  to  elevate  the  country  to  its  present  enviable  industrial 
position,  the  offense  takes  on  the  aspect  of  a  crime.  We  believe 
that  through  concerted  action  on  the  part  of  inventors,  and  by  a 
proper  representation  of  the  case,  on  its  merits.  Congress  will,  now 
that  it  has  passed  beyond  the  power  of  the  courts  to  remedy  the 
evil,  be  inclined  to  view  with  favor  the  enactment  of  the  necessary 
legislation.  Owing,  however,  to  the  unpopularity  of  some  of  the 
interests  most  affected  by  the  law  in  its  present  state,  it  would  be  well 
to  keep  the  issue  disassociated  from  these,  and  this  could  not  be  done 
better  than  by  giving  due  prominence  to  the  point  brought  out  by 
Prof.   Thomson. 


DEFINITION  OF  POLYPHASE  SYSTEMS  . 

In  another  column  we  print  a  letter  from  Mr.  C.  P.  Steinmetz 
sustaining  his  definition  of  a  polyphase  S3-stem,  based  upon  its  feature 
of  maintaining  a  constant  flow  of  energy.  While  acknowledging 
the  force  of  the  argument  advanced  that  this  definition  separates 
true  polyphased  systems  from  simple  alternating  systems  in  which 
differences  of  phase  may  exist,  we  cannot  agree  with  its  inferences 
that  difference  of  phase  is  merely  a  secondary  consideration  in  the 
definition  of  a  polyphased  system,  or  that  a  system  relying  for  its 
action  upon  differences  of  phase  should  be  excluded  from  that  class 
because  the  flow  of  energy  in  its  circuits  is  not  constant.  In  tech- 
nical science  we  believe  a  definition  should  rather  be  confined  to 
the  characteristics  that  have  a  practical  bearing  and  which  distin- 
guish it  sharply  from  other  systems,  than  to  those  which  have 
merely  an  ulterior  interest.  In  the  present  instance  no  idea  of  the 
technical  properties  of  a  polyphased  system  can  be  obtained  from  a 
definition  which  applies  with  equal  force  to  a  direct  current  system. 
The  characteristic  by  which  it  is  thus  distinguished  is  one  that  has 
no  bearing  whatever  on  the  properties  of  polyphase  systems  which 
have  brought  them  into  use,  and  by  which  they  are  differentiated 
in  technical  science  from  other  systems.  We  cannot  see  that  the 
question  is  affected  by  the  fact  that  differences  of  phase  may  be  pro- 
duced' from  a  simple  alternating  circuit,  as  in  that  case  the  action 
is  localized  and  has  no  effect  on  the  system  as  a  whole;  it  should 
rather  be  considered  a  case  in  which  polyphase  apparatus  is  used  on 
a  simple  alternating  circuit  than  furnish  cause  for  a  change  in  the 
definition  of  polyphase  systems.  We  think  the  rational  view  is  that 
since  difference  of  phase  is  the  property  for  which  a  polyphased 
system  is  employed,  it  should  be  defined  with  reference  to  that 
property  and  not  with  reference  to  one,  the  recognition  of  whose 
existence  is  practically  a  matter  of  indifference,  and  which  is  confus- 
ing by  e(|ually  including  direct  currents.  There  is  a  limit  to 
which  the  generality  of  definition  max  be  carried,  as  Diogenes  well 
illustrated  when  he  sent  a  plucked  fow'l  as  an  object  lesson  to  the 
philosophers  who  defined  man  as  "a  featherless  biped  " 


HIGH  VOLTAGE  ELECTRICAL  LINES. 

Dr.  Bell  in  this  week's  installment  of  his  serial  on  the  electrical 
transmission  of  power  includes  an  interesting  discussion  on  the 
insulation  of  electrical  lines  of  high  voltage,  to  which  we  particu- 
larly direct  our  readers'  attention.  The  matter  of  the  electrical 
transmission  of  power  has  now  reached  a  stage  when  this  question 
becomes  one  of  importance,  and  no  one  is  better  qualified  than  Dr. 
Bell,  both  from  the  theoretical  and  engineering  standpoint,  to  puint 
out  the  best  solution  admissible  under  our  present  commercial 
limitations  and  state  of  knowledge.  As  far  as  safety  to  life  is  con- 
cerned, the  ideal  high  voltage  line  would  appear  to  be  that  employed 
by  Ferranti  in  London  on  a  10.000-volt  circuit,  consisting  of  under- 
ground   concentric  conductors   with  an    iron  pipe  armor,  the   latter 


being  grounded  to  dissipate  the  static  charge.  The  great  cost  of 
this  system,  however,  would  be  prohibitive  in  most  cases,  even 
when  employed  merely  for  distribution  pur4)oses,  while  in  long  lines 
it  is  probable  that  the  capacity  effect  would  introduce  coniplic.itions. 
Next  in  order  come  the  usual  systems  of  underground  conductors, 
in  which  an  element  of  danger  is  introduced  through  the  possibility 
of  one  side  of  the  line  becoming  grounded.  For  overhead  lines  of 
high  voltage  there  can  be  no  doubt  but  that  the  safest  plan  consists 
in  the  employment  of  bare  wires,  as  in  that  case  the  danger  froni 
false  reliance  on  insulation  would  be  eliminated,  and  the  sight  of 
the  bare  wire  would  cause  the  necessary  precautions  for  safety  to 
be  always  observed,  which  otherwise  are  too  often  neglected.  Any 
measure  of  safety  that  tends  to  give  rise  to  a  false  sense  of  security 
in  the  fac  of  danger  is  always  liable  to  do  more  harm  than  good, 
and  the  insulation  of  high  voltage  overhead  lines,  on  account  of  its 
liability  to  deterioration,  both  physical  and  mechanical,  is  a  danger- 
ous safeguard.  With  veiy  high  voltages  an  additional  element  enters 
from  the  insulatio"'  becoming  weakened  through  the  great 
stress  to  which  it  is  subjected,  thus  rendering  the  line  dangerous 
though  in  the  best  of  condition  with  respect  to  the  covering  of  the 
wire.  In  view  of  these  considerations,  a  high  voltage  line  should 
always  be  treated  as  dangerous,  and  the  most  obvious  precaution 
should  be  to  have  it  uninsulated  in  order  that  this  precaution  may 
more  surely  be  observed. 


Tesla's    Laboratory    Destroyed. 

A  fire  in  the  building  at  35  riouth  Fifth  avenue  on  the  morning 
of  March  13  utterly  destroyed  the  laboratory  of  Nikola  Tesla,  which 
occupied  the  two  upper  floors.  The  destruction  was  most  complete, 
nothing  having  been  saved  from  the  wreck.  Mr.  Tesla  had  occu- 
pied this  laboratory  for  several  years  and  in  it  were  gathered  all  of 
the  results  of  his  labors  for  years  in  many  lines  of  work,  notably 
in  the  utilization  of  electrical  currents  of  high  frequency  and  volt- 
age. All  of  the  magnificent  apparatus  which  he  used  to  illustrate 
his  lectures  on  high  frequency  effects  was  destroyed,  with  the  latest 
forms  of  his  new  type  of  dynamo,  which  was  approaching  com- 
mercial completion,  besides  scores  of  pieces  of  experimental  apparatus 
employed  by  Mr.  Tesla  in  researches,  extending  to  every  depart- 
ment of  electrical  science. 


Load  Factor  in  New  York  Edison  Stations. 


In  the  discussion  of  Mr.  H.  Ward  Leonard's  paper  at  the  Febru- 
ary meeting  of  the  American  Institute  of  Electrical  Engineers, 
Mr.  John  W.  Lieb  said  that  the  load  factor  of  the  combined  stations 
of  the  EJison  Electric  Illuminating  Company,  of  New  York,  on  the 
day  of  last  year  when  the  output  was  greatest  (Dec.  10)  was 
34^  per  cent.  The  load  factor  of  the  lower  district  supplied  by  the 
company,  in  which  is  included  a  large  motor  load,  is  somewhat  less 
than  34  per  cent.  ;  the  load  factor  of  the  upper  district,  which  has 
only  a  small  motor  load,  being  slightly  greater.  The  total  kw  hours 
of  output  of  the  combined  London  stations  on  Dec.  19  of  last  year, 
\vas  96,240.  The  combined  output  of  the  Edison  stations  in  New- 
York  City  on  Dec.  10  was  60,633  kw  hours.  The  maxitaum  load 
carried  at  any  one  time  was  in  the  case  of  the  combined  London 
stations,  11,600  kw;  combined  Edison  stations  in  New  York, 
7,3.^4  kw.  The  connected  installation  in  the  case  of  the  com- 
bined Edison  stations  in  New  York  was:  incandescent  lamps, 
234,494;  arc  lamps,  3,014;  motors,  7,616  hp;  or  a  total  equiv- 
alent installed  of  178,000  amperes.  Mr.  Lieb  said  it  may  seem 
strange  that  the  load  factor  of  such  a  district  as  the  lower  dis- 
trict of  New  York  City,  in  which  the  motor  capacity  connected 
(in  kw  equivalents)  represents  42  per  cent,  of  the  total  connected 
installation,  is  not  greater  than  in  the  case  of  the  upper  district, 
where  the  motor  load  represents  only  16  per  cent,  of  the  installa- 
tion. This  is  due  to  the  fact  that  the  lower  district  is  eminently 
a  business  and  industrial  locality,  and  that  after  six  o'clock  the 
load  curve  drops  off  very  rapidly  to  a  minimum,  while  in  the  upper 
district  is  a  business  and  residential  locality  where  the  day  load  is 
light,  but  the  evening  load  keeps  up  well  and  falls  off  gradually. 


Theories  of  Atmospheric  Electricity. 

According  to  Prof.  Schuster,  of  London,  there  have  been  no  less 
than  25  theories  proposed  for  atmospheric  electricity  between 
1753  and  1886,  the  most  fruitful  year  having  been  1884  when 
no  less  than  five  braiid-new  theories  made  their  appearance. 
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Electrical  Unrts. 


The  act  of  Conjjrcss,  [jasso  1  July  12,  1894,  wliicli  cstahlishcd  ami 
defiiieil  certain  units  of  electrical  measure,  re()uireil  that  the 
National  Academy  of  .Sciences  should  prescribe  and  publisli  specifi- 
cations necessary  for  the  practical  applications  of  these  units.  A 
committee  for  this  purpose  was  selected  from  members  of  the 
Academy,  whose  report  was  submitted  to  Conjfress  on  Veb.  19;  the 
commitlee  consisted  of  Prof.  H.  A.  Rowland,  chairman,  and  Profs. 
G.  F.  Barker,  J.  Trowbridjje,  E.  S.  Hastings  and  .\  A.  MicheUon, 
Dr.  C.   Barns  and  Gen.  H.   h-   Abbott. 

The  specifications  prepared  by  the  committee  refer  to  the  ampere 
and  volt,  and  arc  as  follows: 

THE    4MPERK. 

In  employing  the  silver  voltameter  to  measure  currents  of  about 
one  ampere,  the  following  arrangements  shall  be  adopted  : 

The  kathode  on  which  the  silver  is  to  be  deposited  shall  take  the 
form  of  a  platinum  bowl  not  less  than  10  centimetres  in  diameter, 
and  from  4  to  5  centimetres  in  depth. 

The  anode  shall  be  a  disc  or  plate  of  pure  silver  some  30  square 
centimetres  in  area  and  2  or  3  millimetres  in  thickness. 

This  shall  be  supported  horizontally  in  the  liquid  near  the  top  of 
the  solution  by  a  silver  rod  riveted  through  its  centre.  To  prevent 
the  disintegrated  silver  which  is  fonued  on  the  anode  from  falling 
upon  the  kathode,  the  anode  shall  be  wrapped  around  with  pure 
filter  paper,  secured  at  the  back  by  suitable  folding. 

The  liquid  shall  consist  of  a  neutral  solution  of  pure  silver  nitrate, 
containing  about  15  parts  by  weight  of  the  nitrate  to  85  parts  of 
water. 

The  resistance  of  the  voltameter  changes  somewhat  as  the  current 
passes.  To  prevent  these  changes  having  too  great  an  effect  on  the 
current,  some  resistance  besides  that  of  the  voltameter  should  be 
inserted  in  the  circuit.  The  total  metallic  resistance  of  the  circuit 
should  not  be  less  than  10  ohms. 

Method  of  Makitig  a  Measureineiit. — The  platinum  bowl  is  to  be 
washed  consecutively  with  nitric  acid,  distilled  water  and  absolute 
alcohol;  it  is  then  to  be  dried  at  160°  C. ,  and  left  to  cool  in  a 
desiccator.     When  thoroughly  cool  it  is  to  be  weighed  carefully. 

It  is  to  be  nearly  filled  with  the  solution  and  connected  to  the 
rest  of  the  circuit  by  being  placed  on  a  clean  insulated  copper 
support  to  which  a  binding  screw  is  attached. 

The  anode  is  then  to  be  immersed  in  the  solution  so  as  to  be  well 
covered  by  it  and  supported  in  that  position ;  the  connections  to  the 
rest  of  tlfe  circuit  are  then  to  be  made. 

Contact  is  to  be  made  at  the  key,  noting  the  time.  The  current 
is  to  be  allowed  to  pass  for  not  less  than  half  an  hour,  and  the  time 
of  breaking  contact  observed. 

The  solution  is  now  to  be  removed  from  the  bowl  and  the  deposit 
washed  with  distilled  water  and  left  to  soak  for  at  least  six  hours. 
It  is  then  to  be  rinsed  successively  with  distilled  water  and  absolute 
alcohol  and  dried  in  a  hot-air  bath  at  a  temperature  of  about  1609 
C.  After  cooling  in  a  desiccator  it  is  to  be  weighed  again.  The  gain 
in  mass  gives  the  silver  deposited. 

To  find  the  time  average  of  the  current  in  amperes,  this  mass, 
e.vpressed  in  grams,  must  be  divided  by  the  number  of  seconds 
during  which  the  current  has  passed  and  by  0.001118. 

In  determining  the  constant  of  an  instrument  bj-  this  method,  the 
current  should  be  kept  as  nearly  uniform  as  possible  and  the  read- 
ings of  the  instrument  observed  at  frequent  intervals  of  time.  These 
observations  give  a  curve  from  which  the  reading  corresponding  to 
the  mean  current  (time  average  of  the  current)  can  be  found.  The 
current,  as  calculated  from  the  voltameter  results,  corresponds  to 
this  reading. 

The  current  used    in    this  experiment    must   be    obtained    from  a 
battery  and  not  from  a  dynamo,  especially  when    the  instrument   to 
be  calibrated  is  an  electrodynamometer. 
THE  VOLT. 

Definition  and  Pioperties  of  the  Ce/t.— The  cell  has  for  its 
positive  electrode  mercury,  and .  for  its  negative  electrode  am 
algamated  zinc;  the  electrolj^te  consists  of  a  saturated  solution 
of  zinc  sulphate  and  mercurous  sulphate.  The  electromotive  force 
is  1.434  volts  at  15°  C. ,  and  between  10°  C.  and  25°  C. ,  by  the 
increase  of  1°  C.  in  temperature,  the  electromotive  force  decreases 
by  0.C0115  of  a  volt. 

/.  Pre,,  aration  of  the  Mercury. — To  secure  purity  it  should  be 
first  treated  with  acid  in  the  usual  manner,  and  subsequently  dis- 
tilled in  vacuo. 


•'.  Preparation  oj  the  Zinc  Atnalgani.^T\\<!  zinc  designated  in 
commerce  as  "commercially  pure"  can  be  u«ed  without  further 
preparation.  I'or  the  pre])aration  of  the  amalgam  one  ])art  by 
weight  of  zinc  is  to  be  added  to  nine  i9)  parts  by  weight  of  metcuty 
and  both  are  to  be  heated  in  a  porcelain  dish  at  100°  C.  with  moiler- 
ate  stirring  until  the  zinc  has  been  fully  dissolved  in  tlic  mercury. 

3.  Preparation  of  the  Mcrcuroui  Sulphate. — Take  mercurous  sul- 
phate, purchased  as  pure,  mix  with  it  a  small  quantity  of  pure 
mercury  and  wash  the  whole  thoroughly  with  cold  distilled  water 
by  agitation  in  a  bottle;  drain  off  the  water  and  re])eat  the  process 
at  least  twice.  After  the  last  washing  drain  off  as  much  of  the 
water  as  possible.     (l"or  fuither  details  of  purification,  see  Note  A.  ) 

4.  f  reparation  oJ  the  Zinc  Sulphate  Solution.— 7rv\ia.x^  a  neutral 
saturated  solution  of  pure  re-crystallized  zinc  sulphate,  free  from 
iron,  by  mixing  distilled  water  with  nearly  twice  its  weight  of  crys- 
tals of  pure  zinc  .sulphate  and  adding  zinc  oxide  in  the  proportion 
of  about  2  per  cent,  by  weight  of  the  zinc  sul])hate  cry.stals  to 
neutralize  any  free  acid.  The  crystals  should  be  dissolved  with  the 
aid  of  gentle  heat,  but  the  temperature  to  which  the  solution  is 
raised  must  not  exceed  30°  C.  Mercurous  sulphate,  treated  as 
described  in  3,  shall  be  added  in  the  proportion  of  about  12  per 
cent,  by  weight  of  the  zinc  sulphate  crystals  to  neutralize  the  free 
zinc  oxide  remaining,  and  then  the  solution  filtered,  while  still 
warm,  into  a  stock  bottle.     Crystals  should  form  as  it  cools. 

$.  Preparation  of  the  Mercurous  Sulphate  and  Zinc  Sulphate 
Paste.  —For  making  the  paste,  two  or  three  parts  by  weight  of 
mercurous  sulphate  are  to  be  added  to  one  by  weight  of  mercury. 
If  the  sulphate  be  dry,  it  is  to  be  mixed  with  a  paste  consisting  of 
zinc  sulphate  crystals  and  a  concentrated  zinc  sulphate  solution,  so 
that  the  whole  constitutes  a  stiff  mass,  which  is  permeate<l  through- 
out by  zinc  sulphate  crystals  and  globules  of  mercury.  If  the  sul- 
phate, however,  be  moist,  only  zinc  sulphate  crystals  are  to  be 
added;  care  must,  however,  be  taken  that  these  occur  in  excess  and 
are  not  dissolved  after  continued  standing.  The  mercury  mu.st,  in 
this  case  also,  permeate  the  paste  in  little  globules.  It  is  advan- 
tageous to  crush  the  zinc  sulphate  crystals  before  uf^ing,  since  the 
paste  can  then  be  better  manipulated. 

To  Set  Up  the  O-//.— The  containing  glass 
vessel,  repre'ented  in  the  accompanying  figure, 
shall  consist  of  two  limbs  closed  at  bottom  and 
joined  above  to  a  common  neck  fitted  wtli  a 
ground  glass  stopper.  The  diameter  of  the  limbs 
should  be  at  least  2  centimetres,  and  their  length 
at  least  3  centimetres.  The  neck  should  be  not 
less  than  1.5  centimetres  in  diameter.-  At  the 
bottom  of  each  limb  a  platinum  wire  of  about' 
0.4  millimetre  diameter  is  sealed  though  the 
glass. 

To  set  up  the  cell,  place  in  one  limb  pure  mercury^  and  in  the 
other  hot  liquid  amalgam,  containing  90  parts  mercury  and  10  parts 
zinc.  The  platinum  wires  at  the  bottom  must  be  completely  covered 
by  the  mercury  and  the  amalgam  respectively.  On  the  mercury, 
place  a  layer  one  centimetre  thick  of  the  zinc  and  mercurous  sul- 
phate paste  described  in  5.  Both  this  paste  and  the  zinc  amalgam 
must  then  be  covered  with  a  layer  of  the  neutral  zinc  sulphate 
crvstals  one  centimetre  thick.  The  whole  vessel  must  then  be  filled 
with  the  saturated  zinc  sulphate  solution,  ^nd  the  stopper  inserted 
so  that  it  shall  just  touch  it,  leaving,  however,  a  small  bubble  to 
guard  against  breakage  when  the  temperature  rises. 

Before  finally  inserting  the  glass  stopper  it  is  to  be  brushed  round 
its  upper  edge  with  a  strong  alcoholic  solution  of  shellac  and  pressed 
firmly  in  place.     (For  details  of  filling  the  cell,  see  Note  B.  ) 

The  following  notes  are  appended  to  the  specifications: 

\A.)  The  Mercurous  Sulphate. — The  treatment  of  the  mercurous 
sulphate  has  for  its  object  the  removal  of  any  mercuric  sulphate, 
which  is  often  present  as  an  impurity. 

Mercuric  sulphate  decomposes  in  the  presence  of  water  into  an 
acid  and  a  basic  sulphate.  The  latter  is  a  yellow  substance — turpeth 
mineral — practically  insoluble  in  water;  its  presence  at  any  rate  in 
moderate  quantities  has  no  effect  on  the  cell.  If,  however,  it  be 
formed,  the  acid  sulphate  is  also  formed.  This  is  soluble  in  water 
and  the  acid  produced  affects  the  electromotive  force.  The  object 
of  the  washings  is  to  dissolve  and  remove  this  acid  sulphate  and  for 
this  purpose  the  three  washings  described  in  the  specification  will 
sueSce  in  nearly  aH'cases.  If,  however,  much  of  the  turpeth  mineral 
be  formed,  it  shows  that  there  is  a  great  deal  of  the  acid  sulphate 
present,  and    it  ,will    then^  be    wiser    to    obtain    a    fresh  sample  of 
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niercurous  sulphate  rather  lh:iii  to  try  by  repcateil  washings  to  get 
rid  of  all  the  aciil. 

The  free  mercury  lielps  in  the  process  of  removing  the  acid,  for 
the  .icid  mercuric  >ulphate  attacks  it,  fonning  niercurous  sulphate. 

Pure  niercurous  sulphate,  when  quite  free  from  acid,  shows  on 
repeatcil  washing  a  faint  yellow  tinge,  which  is  ilue  to  the  forma- 
tion of  a  liable  niercurous  .salt  distinct  from  the  turpcth  mineral,  or 
basic  mercuric  sulphate.  The  appearance  of  this  primrose-yellow 
tint  may  be  taken  as  an  indication  that  all  the  acid  has  been 
removed;  the  washing  may  with  advantage  be  continued  until  this 
tint  appears. 

(S.)  1-illiiig  the  Cell  —After  thoroughly  cleaning  and  iliyiug  the 
glass  vessel,  place  it  in  a  hot  water  bath.  Then  pass  through  the 
neck  of  the  vessel  a  thin  glass  tube  reaching  to  the  bottom  to  serve 
for  the  introduction  of  the  amalgam.  This  tube  should  be  as  large 
as  the  glass  vessel  will  admit.  It  serves  to  protect  the  upper  part  of 
the  cell  from  being  soiled  with  the  amalgam.  To  fill  in  the  amal- 
gam, a  clean  dropping  tube  about  10  cms  long,  drawn  out  to  a  fine 
poiut,  should  be  used.  Its  lower  end  is  brought  under  the  surface 
of  the  amalgam  heated  in  a  porcelain  dish,  and'some  of  the  amalgam 
is  drawn  into  the  tube  by  means  of  the  rubber  bulb.  The  point  is 
then  quickly  cleaned  of  dross  with  filter  paper,  and  is  passed 
through  the  wider  tube  to  the  bottom  and  emptied  by  pressing  the 
bulb.  The  point  of  the  tube  must  be  so  fine  that  the  amalgam  will 
come  out  only  on  squeezing  the  bulb.  This  process  is  repeated 
until  the  limb  contains  the  desired  quantity  of  the  amalgam.  The 
vessel  is  then  removed  from  the  water  bath.  After  cooling,  the 
amalgam  must  adhere  to  the  glass  and  must  show  a  clean  surface 
with  a  metallic  lustre. 

For  insertion  of  the  mercury,  a  dropping  tube  with  a  long  stem 
will  be  found  convenient.  The  paste  may  be  poured  in  through  a 
wide  tube  reaching  nearly  down  to  the  mercury,  and  having  a 
funnel-shaped  top.  If  the  paste  does  not  move  down  freeh'  it  may 
be  pushel  down  with  a  small  glass  rod.  The  paste  and  the  amalgam 
are  then  both  covered  with  the  zinc  sulphate  crystals  before  the 
concentrated  zinc  sulphate  solution  is  poured  in.  This  should  be 
added  through  a  small  funnel  so  as  to  leave  the  neck  of  the  vessel 
clean  and  dry. 

For  convenience  and  security  in  handling  the  cell  may  be  mounted 
in  a  suitable" case  so  as  to  be  at  all  times  open  to  inspection. 

In  using  the  cell,  sudden  variations  of  temperature  should  as  far 
as  possible  be  avoided,  since  the  changes  in  electromotive  force 
lag  behind  those  of  temperature. 


An  Electrical  Typesetting  Machine. 


A  French  journal  recently  described  an  electrical  typesetting 
machine  invented  by  a  Dominican  friar.  Father  Calendoli  by  name, 
which  we  illustrate  in  the  accompanying  engravings.  As  in  all 
other  typesetting  machines.  Father  Calendoli  makes  use  of  a  key- 
board, but  the  one  he  used  differs  radically  from  those  employed  by 
other  inventors  in  that  the  keys  corresponding  to  all  the  letters  in 
a  word  of  reasonable  length  may  be  simultaneously  depressed  and 
the  type  will  be  set  in  proper  order.   The  keyboard  is  shown  below. 


the  ne-ft  to  the  last  to  the  right  in  the  lowermost  line.  In  com- 
posing a  word  the  o])erator  may  select  the  i,  for  instance,  which  is 
most  convenient  to  the  position  in  which  his  fingers  happen  to  be 
in.  Thus,  if  he  wished  to  set  the  word  roi  the  i  would  naturally 
fall  to  tLe  third  finger  of  the  left  hand,  while  for  the  word  hoi  the  i 
on  the  lower  line  would  be  struck  by  the  index  finger  of  the  same 
hand.  It  is  claimed  that  with  a  little  practice  following  an  acquisi- 
tion of  a  thorough  knowledge  of  the  keyboard,  selections  of  the 
proper  letters  would  be  made  almost  instinctively. 

The  letters  forming  a  word  are,  in  practice,  struck  simultaneously, 
and  the  sequence  in  which  the  letters  are  arranged  dejicnds  upon 
the  order  in  which  the  rcs]>ectivc  keys  are  released.  Thus,  in  set- 
ting the  word  roi,  the  three  keys  corresponding  to  the  letters  of  the 
word  would  be  depressed  at  one  blow,  and  the  r  key  released  first, 
the  o  key  next  and  lastly  the  i. 

The  types  are  contained  in  vertical  tubes  at  the  back  of  the  kej'- 
board,  resembling  the  pipes  of  an  organ.  At  the  bottom  of  each 
tube  is  a  releasing  bolt  actuated  by  an  electromagnet,  which  is  in 
turn  controlled  by  its  respective  keys.  Depressing  the  key  puts 
the  type  in  position  to  be  dropped  into  place,  and  releasing  the  key 
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and,  as  will  be  seen,  consists  of  a  number  of  keyboards  assembled  in  one 
frame.  There  are  fifteen  similar  alphabets  of  lower  case  letters  to  the 
left,  three  of  upper  case  letters  to  the  right,  and  a  line  of  punctuation 
marks,  etc.,  along  the  top.  There  are  30  keys;  the  vowels  a,  e,  i, 
o  on  each  are  triplicated  and  the  vowel  u  is  duplicated,  while  each 
consonant  has  a  key  to  itself.  The  letters  have  been  arranged  in 
order  of  their  frequency  of  employment  in  the  French  language. 
Thus,  i  is  repeated  three  times,  first,  as  the  first  left-hand  key  on 
the  upper  row;  second,  as  the  third  in  the  centre  row,  and  third,  as 


drops  the  type  in  the  chute  leading  to  the  gallej-.  The  bodj-  of  the 
type  is  much  shorter  than  is  commonly  the  case  and  has  a  deep 
groove  in  the  lower  end.  From  the  magazine  tubes  the  types  pass 
along  an  inclined  chute  to  the  galley  where  thej-  are  automatically 
threaded  on  line  rods. 

The  feature  claimed  for  the  machine  is  its  rapidity  of  operation, 
the  manipulator  being  able  to  simultaneous!}'  depress  as  many  keys 
as  his  fingers  can  conveniently  reach.  The  duplication  of  kej-boards 
is  intended  to  facilitate  the  operation  by  having  any  letter  in  the 
alphabet  within  convenient  reach  at  all  times  irrespective  of  the 
position  of  the  operator's  hands.  It  is  said  that  the  speed  attain- 
able by  practiced  operators  is  four  or  five  times  as  great  as  that  pos- 
sible with  other  typesetting  machines  now  in  use. 


The   American  Association  for   the  Advancement  of  Science. 


The  next  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  has  been  appointed  for  Springfield, 
Mass.,  August  19-September  4,  1S9S.  Meetings  of  affiliated 
societies  begin  on  Monday,  August  26.  It  was  expected  when 
the  Brooklyn  meeting  adjourned  that  the  meeting  this  year 
would  be  held  at  San  Francisco,  and  that  liberal  rail  rates  would 
be  granted,  which  hope  could  not  be  realized. 
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Electrical    Engineerinj;   at  Purdue    University. 

URDIJR  University,  pleas- 
aiitly  located  at  La  Vayette, 
Iiul.,  is  the  fngineeriii}; 
school  of  the  Stale  and  owes 
its  existence  and  support  to 
gifts  from  John  Purdue, 
Amos  Heavilon,  State  appro- 
jiriation,  and  the  Morrill 
bills,  from  which  most  of 
the  Slate  universities  of  the 
country  receive  a  consider- 
able portion  of  their  income. 
While  the  university  was 
established  about  twenty 
vears  ago,  its  growth  was 
not  rapid  until  within  the 
past  ten  years,  during  which  time,  under  the  able  management  of 
President  James  H.  Smart,  it  has  rapidly  developed,  until  it  stands 
among  the  leading  technical  colleges  ol  the  country'. 

In  the  organization  of  the  university  there  are  five  distinct 
schools;  those  of  civil,  mechanical  and  electrical  engineering,  of 
science  and  of  agriculture;  each  provided  with  well  appointed  lab- 
oratories and  separate  faculties,  but  all  available  for  the  students 
of  any  one  course,  so  far  as  the  work  of  the  other  courses  will  be 
of  advantage  to  the  particular  course  considered.  As  this  descrip- 
tion has  to  do  with  the  purely  electrical  work  of  the  university,  it 
will  be    confined  to  work    done  in  the    electrical    building,  a    large 


Plan  and  Elevation  of  Building. 

brick  structure  with  stoue  trimmings,  which  is  given  up  to  the  uses 
of  the  department. 

The  department  of  electrical  engineering  was  established  during 
the  academic  vear  of  1888-89  under  the  direction  of  Dr.  I.ouis  Bell, 
and,  from  a  beginning  with  three  students  in  that  year,  the  depart- 
ment has  grown  until  the  present  time,  when  the  enrollment  in 
electrical  engineering'is  over  two  hundred. 


The  ciiurse  in  electrical  engineering  is,  througtfl^^Be  fiesbman 
and  sophomore  years,  almost  identical  with  toH^^  civil  and 
mechanical  engineering  and  the  students  have  the  qHefit  of  the 
thoroughly  appointed  courses  in  shop  work,  drawing  and  machine 
design  provided  in  the  school  of  mechanical  engineering.  In  the 
junior  year    the  courses  begin  to  diverge    and  the  ^j'ork  is  arranged 
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so  as  to  include  instruction  in  the  finely  equipped  mechanical  labor- 
atory, and  other  class  and  lecture  work  of  the  schools  of  civil  and 
mechanical  engineering,  and,  at  the  same  time,  make  preparation 
for  the  senior  work  by  providing  instruction  in  the  electrical  labor- 
atory, and  class  and  lecture  work  on  elementary  electrical  subjects, 
throughout  the  year.  In  the  senior  year,  work  in  the  mechanical 
laboratory  is  continued,  but  most  of    the  time  is  spent    in  electrical 
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Pier  Room  No.  4. 


engineering,  which  is  arranged  so  as  to  give  prominence  to  four  dis- 
tinct lines  of  study,  as  follows: 

l.r Experimental  work  in  the  electrical  laboratory,  involving  the 
operation,  testing  and  construction  of  the  usual  electrical  machines 
and    apparatus    met  with    in    practice;  the  study  of  direct  currents 


ELEC  WORLD  NX 


Junior  Laboratory. 


incandescent,  arc  and  power  systems;  of  alternators,  transformer, 
and  multiphase  machines;  of  methods  of  exact  electrical  measure- 
ment, and  often  the  testing  or  installing  of  commercial  systems 
under  the  conditions  of  actual  engineering  practice. 

2.  Lectures  throughout  the  year  on  the  general  practice  of  elec- 
trical engineering,  including  the  design,  commercial  operation  and 
maintenance^of^ electrical  apparatus  and  machinery. 
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3.  WoA'^fn  the  drawing  room  in  the  actual  calculation  and 
design  of  electromagnetic  mechanisms,  dynamos,  alternators,  trans- 
formers, electrical  systems  of  power  distribution  and  other  special 
applications  of  electricity.  Each  student  is  required  to  carry  out 
the  design  and  make  the  drawings  for  at  le.ist  a  dynamo,  trans- 
former and  two  other  designs    selected  from  the  other  headings. 

4.  Lectures  and    recitations  on  the    mathematical  theory  of    elec- 
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Bank  of  Transformkrs. 

tricity  and  magnetism.  This  course,  while  treating  quite  thor- 
oughly the  mathematical  theories  of  electrostatic  and  magnetic 
fields,  gives  special  prominence  to  the  theory  of  alternating  cur- 
rents and  its  applications  to  alternate  current  working.  It  also 
embraces  the  theories  of  alternators,  transformers,  synchronous  and 
polyphase  motors,  the  measurement  of  power  on  alternate  current 
circuits,  and  the  general  effects  of  inductance,  distributed  capacity, 
•and  of  electrical  resonance. 

in  addition  to  the  above,  the  preparation  of  a  well  developed 
thesis  and  a  trip  of  inspection  to  various  electrical  centres  of  indus- 
try is  considered  a  part  of  the  year's  work. 


and  special  appliances  for  photometric  measurement,  including  a 
dynamo  for  the  sole  use  of  this  room,  which  is  regulated  by  the 
observer  at  the  photometer.  Eight  is  the  general  laboratory  for 
junior  work.  Twelve  is  a  carpenter  and  repair  shop  fitted  with 
lalbe,  bench,  etc.  Thirteen  is  a  room  for  the  instrument  maker  of 
the  department  and  supplied  with  necessary  power  tools.  Ten  is 
a  supply  and  instrument  room  from  which   instruments  or    material 
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German  Silver  Resistance. 

An  idea  of  the  arrangement  of  the  laboratories  may  be  obtained 
from  the  ground  plan  of  the  electrical  building.  Rooms  3,  4,  5  and 
6  are  pier  rooms,  and  3  and  4  are  provided  with  brass  fittings,  so  as 
to  do  away  with  magnetic  disturbances  as  much  as  possible,  for  the 
prosecution  of  the  more  delicate  instrumental  work  which  would  be 
affected  by  varying  magnetic  fields  of  force.  Seven  is  the  photo- 
meter  room,  which  is  equipped  with    a    Kriiss    Bunsen  photometer 
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may  be  served  to  either  the  junior  laboratory  or  the  senior  dynamo 
room,  of  which  a  ijeneral  view  is  <;iven  and  which  is  also  indicated 
in  plan  at  11  and  in  sectional  elevation  just  above.  From  this  and 
the  general  view  of  the  dynamo  laboratory,  it  vfill  be  s*n  that  all 
the  larger  machines  are  mounted  on  two  heavy  foundations  extend- 
ing the  entire  length  of  the  room,  and  run  from  a  jack  shaft  below 
the  floor,  each  machine  being  provided  with  a  friction    clutch  oper- 
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Adjustable  Lamp  Bo.\rd. 

ated  from  the  centre  of  the  room.  The  jack  shaft  is  driven  by  a 
motor  with  differential  winding  for  constant  speed  and  taking  cur- 
rent from  a  SOO-volt  generator  driven  by  an  engine  in  the  mechan 
ical  laboratory.  This  motor  is  provided  with  a  tachometer  and 
ammeter  so  that  the  exact  condition  of  working  of  the  entire  labor- 
atory can  be  readily  ascertained.  This  method  of  driving  the  labor- 
atory has,  for  the   year  that  it  has    been  in  operation,  proved    itsel( 
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:o  be  exceptionally  coiivenieut  and  makes  possible  much  work  that 
:ould  not  otherwise  be  performed.  The  aj,'>;reKafe  power  of  the 
machines,  dynamos  and  motors  connected  with  the  work  of  this 
room  is  over  200  horse  power. 

The  department  is  well  supplied  with  apparatus  and  instruments 
"or  re^rular  and  special  laboratory  work,  several  of  the  more  notice- 
jble  beinj;  illustrated. 

A  .set  of  German  silver  resistance  coils  are  so  arranged  that  any 
■equired  resistance  from  .08  to  1,2.50  ohms  can  be 
■eadily  obtained,  and  ol  sufficient  capacity  so  that 
iynamo  currents  may  be  carried  as  hij^h  as  '  500 
imperes  for  the  lower  resistances.  For  tiij;lier 
resistances  a  lamp  board  on  which  each  lamp  is 
provided  with  separate  terminals  ,t;ives  a  range  in 
ivailable  resistance,  for  dynamo  work,  of  any  value 
Tom  1  to  40,000  ohms. 

For  alternate  current  workinj.;,  there  are  aller- 
lators  and  multipliase  machines  and  transformers 
)f  nearly  every  make,  a  portion  of  which  are  illus- 
;rated. 

There  are  five  street  railway  motors  of  different 
;ypes,  two  of  which  are  shown  mounted  for  regular 
:lass  work  in  the  laboratory  and  on  which  a  con- 
siderable amount  of  interesting  data  has  been 
obtained. 

All  dynamos,  motors,  instruments,  or  other 
pieces  of  apparatus  throughout  the  building  can 
36  connected  to  the  general  switchboard  in  the 
iynamo  room,  so  that  it  is  possible  to  secure  at  that 
aoint  any  combination  of  machinery,  instruments  and  apparatus 
;hat  may  be  desired  for  any  piece  of  experimental  work  under- 
:aken. 

The  instruments  are  of  late  design  and^from  the  best  makers. 
Por  potential  measurements,  thej'  include  Kelvin  electrostatic  elec- 
:rometers  and  voltmeters,  Ayrton  and  ,Edelmann  quadrant  electro- 
meters, twelve  voltmeters  of  Weston  and  other  types  with  multiply- 
ng  coils,  potential  galvanometers,  and  other  instruments.  For  cur- 
rent measurement  are  included  two  Kelvin  balances,  the  deci- 
impere  and  composite,  ten  ammeters  ol'  Weston  and  other  types, 
tour  Siemens    electrodynamometers,  and^a  number  of  tangent,  sine. 


their  plants  available  for  special  work,  which,  in  addition  to  the 
ecjuipment  anil  training  at  the  university,  makes  possible  the  preu- 
aratiou  of  young  men  for  their  life  work  in  such  a  manner  thai 
each  year  they  are  called  upon  to  fill  positions  of  responsibility, 
anil'in  such  positions  have  maile  excellent  records  for  themselves 
ami  the  university. 

The  department  is  under  the   direction  of    Harold  B.  Smith,  Pro- 
fessor of  ^Electrical    Engineering,  and    associated   with   bim  in    the 
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Weidemann,  Kelvin,  D" Arson val,  Rosenthal  and  other  galva- 
nometers. There  are  also  the  following  pieces  of  apparatus  of  impor- 
tance; a  Kew  unifilar  magnetometer,  an  Anthony  standard  resist- 
ance boTi,  a  standard  subdivided  microfarad  condenser,  an  Ayrton 
secohmmeter  and  stand.ird  of  self-induction,  standard  cells  and 
other  apparatus  of  less  importance. 

The  department  offers  a  line  of  graduate  work  leading  to  the 
degree  of  mechanical  engineer,  of  which  advantage  is  taken  each 
year  by  several  graduates  of  this  and  other  institutions. 

The  city  lighting  and  street  railway  companies  have  always  made 


General  View  of  Dynamo  Laboratory. 

work  of  instruction  in  the  department  are  W.  E.  Goldsborough, 
Associate  Professor  of  Electrical  Engineering:  A.  Wilmer  Duff,  Pro- 
fessor of  Physics,  and  Edward  E.  Reynolds,  Instructor  in  Electrical 

Engineering. 

Electrical    Condition   of   Buried  Conductors   Due   to   Leakage 
Currents  from  Electric  Railways— I. 

BY   W.    STVA8T-SMITH. 

Early  in  the  year  18')4  the  gas  and  water  companies  of  San  Fran- 
cisco found  several  places  where  corrosion  of  pipes  had  taken  place, 
these  being  confined  to  the  region  within  the  influence  of  the  San 
Francisco  &  San  Mateo  Electric  Railway.  This  road  was  the  first 
one  electrically  equipped  in  San  Francisco,  and  the  construction  of 
the  roadbed  was  of  the  poorest  order.  It  was  reported  that  the  track 
had  been  in  many  places  bonded  to  the  gas  or  water  pipes  (or  both) 
with  the  object  of  utilizing  them  as  return  circuits,  and  it  was 
thought  possible  the  cases  of  corrosion  discovered  might  have  been 
due  primarily  to  the  heavy  current  thus  introduced  into  the  pipes. 

There  was  every  reason  to  believe  that  the  only  other  electric  road 
then  in  operation,  the  Metropolitan,  had  not  made  connection  with 
the  pipes,  and  as  the  Market  Street  Railway  Company  was  contem- 
plating the  construction  and  operation  of  an  extensive  system  of 
electric  roads  covering  all  parts  of  the  city,  it  was  considered 
desirable  that  the  electrical  condition  of  the  pipes  along  the  two 
roads  then  in  operation  be  compared  in  order  to  determine  whether 
a  good  roadbed  would  prevent  leakage  to  the  pipes,  or  whether 
such  leakage  might  be  expected  to  become  general  when  the  new 
roads  were  put  in  operation ;  also  what  steps  might  be  taken  by  the 
companies  owning  buried  pipes  in  order  to  prevent  general  corrosion. 
The  San  Francisco  Gas  Company  was  the  first  to  take  the  matter 
in  hand,  and  intrusted  the  work  to  the  author,  assisted  by  Mr. 
Frank  P.  Adams,  electrician  for  the  Stockton  Electric  Light  Com- 
pany. The  instructions  were  to  spare  no  pains  to  determine  every 
possible  fact.  As  it  was  uncertain  to  what  extent  the  joints  of 
services  might  vitiate  the  readings,  it  was  determined  to  make  use 
of  the  mains  only,  and  a  gang  of  six  men  was  supplied  to  uncover 
the  mains  at  every  point  where  it  was  desired  to  make  a  test. 
Under  these  conditions,  the  tests  were  begun  June  25,  1894,  and 
continued  uninterruptedly  until  Aug.  6,  during  which  time  the 
mains  were  uncovered  at  between  500  and  600  places,  both  along 
the  line  of  the  roads  and  in  the  outlying  regions  within  which  it 
was  found  the  influence  extended. 

With  the  exception  of  the  series  of  tests  made  and  reported  upon 
by  Mr.  I.  H.  Farnham,  the  author  knew  of  no  records  covering,  in 
a  systematic  manner,  the  entire  area  of  influence  of  stray  currents 
from  electric  roads,  and  even  in  the  case  of  this  one  exception,  the 
experiments  were  mainly  made  on  telephone  cables  carried  in  sub- 
ways, touching  the  ground   only    at    widely    separated    points,  and 


564 


THE     ELECTRICAL    WORLO. 


Vol.  XXV.    No.  12. 


nowhere  coining  sufficiently  close  to  the  track  to  permit  the  passage 
of  more  th.in  a  very  small  current. 

From  this  series  of  tests  on  an  exceptionally  placed  conductor 
conclusions  were  drawn  regarding  the  effect  upon  huried  conductors 
in  general,  and  the  relation  between  two  or  more  systems  of  con- 
ductors entirely  buried  in  moist  earth.  The  special  tests  made  to 
prove  that  the  corrosion  was  due  to  electric  action,  and  the  remedies 
proposed,  are  too  well  known  to  require  mentioning. 

Mr.  Farnham's  tests  were  made  with  a  view  to  determining  the 
potential  relation  between  the  conductor  and  the  ground,  this  rela- 
tion being  assumed  to  determine  the  passage  of  current  to  or  from 
the  conductor.  It  was  found  that  with  the  negative  of  the  dynamos 
to  the  track  land  ground)  there  was  a  region  near  the  power  house, 
of  comparatively  small  extent,  within  the  limits  of  which  the  con- 
ductor was  positive  to  the  ground,  and  hence  dangerous,  while  in 
all  outlying  portions  of  the  territory  influenced  by  the  electric  road 
'he  ground  was  positive  and  the  conductor  safe. 

It  IS  not  positively  stated  that  buried  conductors  in  general  will 
be  safe  or  dangerous  within  the  same  limits  as  the  telephone  cables 
experimented  upon,  but  there  was  no  a  priori  reason  for  supposing 
otherwise,  and  the  author's  tests  were  begun  mainly  with  the  idea 
of  locating  the  limits  of  these  areas,  and,  if  possible,  locating  the 
points  where  the  track  and  pipes  had  been  wired  together,  with  a 
view  to  the  removal  of  such  wires  throughout  the  region  where  the 
track  was  positive.  It  was  thought  that  generally  the  pipe  systems 
would  be  neutral  to  each  other,  but  both  power  houses  were  located 
outside  the  limits  of  the  gas  pipes,  while  the  water  pipes  continued 
to  and  beyond  them,  and  for  this  reason  it  was  expected  that  near 
the  limits  of  the  gas  pipes  they  would  be  found  positive  to  the  water 
pipes,  as  the  current  which  leaked  to  the  gas  pipes  along  the  lower 
reaches  of  the  roads  must  pass  to  the  water  pipes  in  ordei  to  reach 
the  power  houses.  It  was  also  expected  that  near  a  point  where  the 
track  was  wired  to  the  pipe  that  system  to  which  the  wire  was  con- 
nected would  be  positive  to  the  other. 

In  order,  however,  that  no  possible  condition  might  be  missed,  it 
was  determined  that  at  every  point  tested  the  potential  relation 
between  the  gas  pipes  and  every  other  conductor  in  the  neighbor- 
hood should  be  actually  tested,  and  hence  at  each  point  the  data 
obtained  gave  the  relation  between  both  pipe  systems  and  the  track, 
between  both  systems  and  the  ground,  and  between  the  two  pipe 
systems. 

For  ground  tests  a  bar  was  generally  driven  in  the  bottom  of  the 
hole  made  in  uncovering  the  pipes.  Contact  was  not  made  for  a 
moment  and  then  broken,  under  the  assumption  that  all  necessary 
information  had  been  obtained,  but  it  was  maintained  for  considera- 
ble periods  in  each  case,  and  the  readings  noted  during  the  passage 
of  four  to  six  cars,  careful  note  being  made  of  the  changes  as  the  cars 
approached  from  considerable  distances,  when  they  started,  when 
cars  were  bunched  or  none  near,  etc.  By  this  means  peculiarities 
were  noted  that  would  otherwise  have  been  unsuspected. 

In  addition  to  the  systematic  series  of  tests  by  Mr.  Farnham,  the 
local  and  techuical  papers  have  published  many  articles  based  upon 
tests  made  by  various  electricians,  most  of  which  consist  of  volt- 
meter and  ammeter  readings  taken  at  points  widely  separated,  and 
hence  of  no  practical  value.  With  regard  to  the  ammeter  readings, 
as  usually  published,  they  cannot  be  otherwise  than  very  misleading. 
We  read  in  one  case  that  the  iron  framework  of  a  building  contaiued 
%  ampere  at  3  volts,  in  another  case  20  amperes  were  passing  from  a 
hydrant  to  the  rail,  etc.  These  ammeter  readings  are  favorites  with 
most  of  those  who  undertake  to  make  so-called  tests  of  pipe  systems, 
and  the  results  are  made  the  basis  of  sensational  newspaper  articles 
in  which  it  is  gravely  stated  that  the  current  in  the  pipes  is  suBBcient 
to  light  so  many  lamps  (usually  a  large  number),  no  account  being 
taken  of  the  fact  that  the  pressure  is  very  low.  Electricians  who 
ought  to  know  better  (and  do)  permit  reporters  to  publish  such 
statements. 

Besides  the  bad  impression  produced  in  the  minds  of  the  public  by 
the  publication  of  such  figures,  the  data  obtained  are  valueless,  from 
an  electrical  point  of  view,  except  in  certain  cases,  for  the  following 
reasons:  An  ammeter  is  purposely  made  of  low  resistance  so  that 
when  inserted  in  a  circuit  it  will  not  appreciably  alter  the  conditions 
that  existed  before  it  was  inserted.  This  being  the  case,  if  pipes 
carrying  current  were  opened,  and  an  ammeter  inserted  in  the 
break,  or  if  the  rails  had  been  purposely  connected  to  the  pipe  by  a 
wire,  with  intent  of  making  the  pipes  a  portion  of  the  circuit,  and 
this  wire  be  cut,  and  an  ammeter  inserted,  then  in  either  case  the 
reading  obtained  would  show  the  passage  of  current  at  the  points  as 


it  actually  occurs    in    practice,  but    these    correct  readings  are  pre- 
cisely the  ones  which  are  never  taken. 

Where,  without  making  any  other  changes,  an  ammeter  is  inserted 
between  pipes  and  rails,  a  temporary  path  of  very  low  resistance  is 
made,  where  normally  the  resistance  is  high,  with  the  result  that 
there  is  a  heavy  momentary  rush  of  curient  to  the  point.  This 
passes  through  the  anmicter,  is  recorded,  and  published  to  the  world 
as  the  ordinary  state  of  affairs,  whereas  normally  the  passage  of 
current  at  that  point  may  be  .so  small  that  it  can  only  be  recorded 
by  very  sensitive  instruments.  The  removal  of  the  ammeter  restores 
the  normal  path  of  high  resistance.  It  is  argued  that  even  if  that 
current  does  not  normally  flow  between  pipe  and  rail,  it  at  least 
flows  in  the  pipe,  else  it  could  not  pass  when  the  ammeter  is 
inserted;  but  even  this  is  not  true,  because  in  every  city  there  is  a 
network  of  conductors  beneath  the  surface,  which  either  touch  each 
other  or  come  within  short  distances,  and  the  current  is  normally 
divided  between  them  in  proportion  to  their  relation,  conductivi- 
ties and  facilities  for  receiving  current,  and  the  current  in  any  one 
may  be  small.  Also  as  each  system  of  conductors  is  continued  on 
every  street,  there  will  be  a  greater  or  less  subilivision  of  current  at 
every  street  corner,  except  in  certain  localities  where  the  tendency 
is  for  the  current  to  concentrate  in  the  system. 

When  the  temporary  path  of  low  resistance  is  inserted  between 
one  conductor  and  the  track,  the  current  in  that  conductor  rushes  to 
ttiat  point  from  all  sides,  and  the  other  systems  pass  current  to  the 
one  connected  .  so  that  the  volume  of  current  in  the  pipe  itself  is 
locally  very  greatly  increased. 

For  these  reasons  it  was  determined  to  entirely  exclude  the  use  of 
an  ammeter  and  obtain  voltmeter  readings  only,  making  the  record 
show  the  tendency  to  passage  of  current.  The  fact  was  not  over- 
lookeil  that  this  would  give  no  indication  of  the  actual  passage  of 
current  at  any  point,  but  it  was  considered  better  to  have  no  infor- 
mation on  this  point  than  so-called  information  that  was  all  wrong, 
and  resistance  measurements  could  be  made  if  a  point  was  found 
where  the  knowledge  of  current  flow  was  imperative. 

The  map  shows  the  three  electric  s\stems  as  they  were  at  the 
time  of  the  second  series  of  tests.  During  the  first  series  the  Market 
Street  Companies'  lines  were  not  in  operation.  Starting  that  system 
introduced  some  very  important  changes  which  will  be  noticed 
when  considering  the  second  series,  made  after  the  winter  rains 
began.  The  first  series  was  made  during  the  dry  season  when  leak- 
age through  the  ground  would  be  at  a  minimum. 

The  location  of  the  S.  F.  and  S.  M.  power  housarfar  to  the  south 
will  be  noted.  The  positive  of  the  generators  isi|o  the  overhead 
line,  and  as  should  be  the  case,  the  track  on  all  tie  lower  reache? 
of  the  road  was  generally  positive  to  the  pipes,  the  reverse  relation 
taking  place  at  about  30th  street  and  Chennery.  Throughout  this 
region  the  track  varied  from  about  1  to  15  volts  positive  to  the  pipe, 
depending  upon  the  location  of  cars  with  reference  to  test  point, 
whether  test  was  near  or  on  heavy  grades,  etc.  The  vaiiations  of 
potential  were  very  rapid,  but  generally  there  were  no  peculiarities 
that  might  not  readily  have  been  foreseen.  As  far  as  the  track  was 
concerned,  the  regions  along  the  roads  were  generally  divided  into 
safe  districts  of  large  extent,  and  smaller  danger  regions  near  the 
power  houses. 

With  regard  to  the  pipe  systems,  however,  it  was  very  soon  found 
that  conditions  existed  of  which  published  accounts  of  tests  had 
given  no  hint.  Beginning  at  Market  and  Stewart  streets,  tests  were 
made  on  every  street  crossing,  and  the  pipes  were  found  to  be 
neutral  to  each  other.  This  portion  of  the  track  is  level,  and  there 
are  never  more  than  two  cars  on  it  at  a  time,  generally  but  one. 
Turning  into  Harrison  the  track  is  level  for  one  block,  to  Spear, 
then  heavy  grades  begin  and  continue  to  First.  From  First  to 
Stanley  place  there  is  a  slight  rise,  with  a  similar  fall  from  Stanley 
place  to  Second  on  Harrison.  From  Second  to  Third  there  is  a  very 
heavy  fall,  down  which  cars  go  on  brakes  with  plenty  of  sand.  This  ; 
grade  is  too  steep  for  cars  to  ascend,  and  hence  from  Stanley  place  | 
to  Eighth  the  road  is  divided,  as  shown,  the  up  track  being  on 
Harrison  and  the  down  track  on  Bryant.  From  Second  to  Valencia 
street  the  road  is  practically  level.  The  down  track  has  a  moderate 
grade  on  Bryant,  from  Third  to  Second,  and  from  Bryant  to  Harri- 
son on  Stanley  place  the  grade  is  pretty  steep.  From  14th  street  to 
the  power  house  there  are  many  steep  grades  in  both  directions. 

Along  the  lower  portion  of  the  road  the  track  was  found  to  be 
heavily  wired  to  the  water  pipes  at  Harrison  and  Fremont,  Harrison 
and  Fourth,  Bryant  and  Fourth,  and  Harrison,  between  Eighth  and 
Ninth. 
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After  tbf  road  turns  into  Harrison  the  pipes  were  seldom  found 
to  be  neutral  to  each  other.  At  Spear  and  Harrison  the  gas  pipes 
varied  from  about  iJo  to  ,'„  +  to  water,  but  never  became  — .  One 
block  further  away,  at  Hc;ile,  water  was  -f-  to  gas,  and  continued  so 
with  varying  potentials  to  First,  when  the  pipe  systems  were  prac- 
tically neutral.  The  following  from  the  test  records  will  show  about 
how  the  potential  varied  from  Spear  to  First:  Harrison  and  Maii: 
water  pipes  varied  from  iV,  to  •  volt  4-  to  gas,  between  Main  and 
Beale  water  was  !•  volt  +  to  gas  when  car  started  upgrade,  dropped 
to  'j  -J-  as  car  passed  test  point,  ami  pipes  became  neutral  as  car 
passed  over  crest  and  ceased  using  current.  Harrison  and  Beale 
water  was  i',,  +  'o  gas. 

Between  Beale  and  Fremont  water  was  ' ,'  +  to  g^s,  when  car  was 
on  level  near  foot  of  Harrison,  and  became  V  -f-  when  car  started 
up  graile.  With  car  between  Beale  and  Fremont  water  was  U  volt + 
to  gas  and  "s  volt  -|-  when  car  was  between  Fremont  and  First,  The 
potential  rapidly  fell  as  car  passed  First.     At  Harrison  and  Fremont 


I'irst  to  Seconil  is  ilivided  into  three  parts  by  small  streets.  RiucoD 
place  and  Stanley  place,  as  shown.  At  Rincon  place  the  record  of 
tests  show  the  following:  With  uo  car  near  gas  pipes  were  steadily 
I'o  volt  +  to  water,  and  became  ,'-,  to  ,',,  +  to  water  when  car  was 
coming  up  Harri.son  grades  ( note  that  gas  pipes  are  +  to  water, 
though  but  a  short  distance  below,  at  Fremont,  the  track  was 
heavily  wired  to  water  pipes.  At  no  place  was  the  track  wired  to 
the  gas  pipes).  With  car  coming  up  Stanley  place  grade  gas  was 
steadily  i'„  +  to  water,  and  became  ,'.,  to  J  volt  +  when  car  turned 
from  Stanley  place  into  Harrison. 

Harrison  and  Stanley  place  pipes  were  practically  neutral.  On 
Harrison,  from  Stanley  place  to  Fourth,  the  pipes  were  practically 
neutral.  The  track  was  wired  to  the  water  pipe  at  Fourth  and  water 
became  r  volt  +  to  gas.  Within  half  a  block  above  Fourth  the  sys- 
tems became  practically  neutral  again,  and  continued  so  to  a  point 
between  Seventh  and  Eighth,  when  water  became  ,',,  4-  to  gas  and  con- 
tinued +  with  varying  amounts  to  Ninth  street.  As  noted  above,  track 
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water  rose  to  but  '4  +  to  gas,  and  at  First  and  Harrison  the  pipes 
were  practically  neutral.  It  is  worth  noting  at  Fremont  when  the 
track  was  found  to  be  heavily  wired  to  the  water  pipe,  this  pipe  only 
became  '4  volt  +  to  gas,  while  a  half  block  below  it  became  J15  volt 
+,  and  one  block  above  the  pipes  were  neutral.  This  will  be  referred 
to  again,  and  an  explanation  given.  Between  First  and  Fremont 
the  record  is  as  follows:  With  no  cars  moving  near  the  gas  and 
water  pipes  were  practically  neutral,  water  being  very  slightly  -(-. 
With  cars  on  level  near  foot  of  Harrison  street,  water  was  ' ;  +  to 
gas,  slowly  increasing  to  1 'i  volt  +  when  car  reached  Fremont,  and 
htJlding  as  car  passed  Fremont.  When  car  started  at  First  water 
became  13/  volt  -f-  to  gas,  which  quickly  fell  to  1  volt  as  car 
gathered  speed,  and  rapidly  to  zero  as  car  reached  the  crest  of  the 
grade. 

It  will  be  noted  that  the  block  from  Fremont  to  First  is  very  short, 
and  yet  while  half  way  between  Fremont  and  First  water  pipes  reached 
11/  volt  +  to  gas,  yet  at  First  water  at  no  time  became  -]-,  showing 
within  what  short  distances  there  may  be  great  variations  in  the 
potential  relaiions  between  pipe  systems.  As  far  as  the  author 
knows,  this  fact  has  not   before  been    recognized.     The  block  from 


was  wired  to  water  pipe  between  Eighth  and  Ninth.  Beyond  Ninth 
the  systems  were  seldom  neutral,  but  rapidly  varied  in  potential 
relations,  first  one  being  +  then  the  other,  these  changes  occurring 
from  block  to  block,  and  sometimes  two  or  three  tines  in  a  block. 
The  amounts  of  the  readings  were  generally  from  about  .',,  t"  '4  volt. 

Returning  to  Stanley  place  and  the  Bryant  street  track,  a  test  on 
Stanley  place  between  Harrison  and  Bryant  (middle  of  steep  grade) 
showed  the  gas  very  slightly  +  to  water  when  car  was  on  Bryant 
and  approaching  Stanley  place.  When  the  car  was  climbing  the 
grade  and  neared  Harrison  gas  became  J/  to  ,'•  volt  -f-  to  water. 

At  Bryant  and  Second  the  pipes  were  neutral,  at  Bryant  and 
Third  gas  averaged  I  volt  +  to  water  rising  considerably  above  this 
value  for  short  periods.  Between  Third  and  Fourth  the  pipes  were 
practically  neutral,  gas  being  slightly  -f-  at  times.  At  Fourth  gas 
varied  from  •  +  to  i  —  to  water,  the  water  being  +  when  a  car 
was  very  near  test  point. 

The  track  was  wired  to  water  pipes  here.  Between  Fourth  and  Fifth 
gas  was  normally  A  volt  +  to  water  when  no  cars  were  near.  As 
car  approached  Fifth  it  became  s  4-  to  water.  If  car  crossed  Fifth 
without  stopping  it  became  i   +   to  water,  gradually  falling  to    j'^  + 
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ns  car  appioached  Fourth.  If  car  started  at  Fourth  gas  became  ?  to 
■:  +  to  water,  and  ',  +  if  car  started  at  Fifth.  Tbis,  notwithstand- 
ing the  fact  that  track  was  wired  to  water  pipe  at  Fourth.  Water 
pipe  did  not  hecoiue  +  to  gas  at  any  time.  It  was  thought  certain 
that  the  track  must  be  wired  to  the  eas  pipe  near  this  test  point. 

.At  Bryant  and  Fifth  g.is  varied  from  Ho  i;  +  to  water.  Between 
Fifth  and  Sixth  gas  and  water  were  neutral,  and  at  Sixth  water 
was  I'j  +  to  gas.  Between  Sixth  and  Seventh  the  pipes  were  again 
neutral,  and  continued  practically  neutral  to  Eighth,  at  which  street 
the  down  track  returns  to  Harrison  street. 

The  pipes  along  the  line  of  the  Metropolitan  road  were  tested 
first,  and  before  beginuing  them  the  dead  ends  of  the  gas  pipes 
wore  located,  and  it  was  considered  certain  that  in  the  region  where 
the  gas  pipes  terminated  they  would  be  found  generally  positive  to 
water,  the  readings  being  comparatively  high  if  the  pipes  along  the 
lower  reaches  of  the  road  were  receiving  any  considerable  quantity 
of  current.  It  was  expected  that  generally  along  the  lower  portion 
of  the  road  the  pipes  would  be  neutral  to  each  other  if  neither  was 
wired  to  the  track,  as  there  was  reason  to  believe  was  the  condition 
along  the  Metropolitan  road.  The  generally  neutral  condition  of 
pipes  was  found  as  expected,  also  the  gas  pipes  near  the  dead  ends 
were  positive  to  the  water,  but  instead  of  the  readings  having  com- 
paratively high  values,  they  were  very  small,  being  barely  percep- 
tible in  many  cases.  From  this  it  was  inferred  that  during  the 
summer  when  the  ground  became  dry  the  pipes  only  received  a  very 
small  quantity  of  current,  but  when  measurements  were  made 
between  track  and  water  pipes  just  beyond  the  terminal  points  for 
the  gas  pipes,  and  it  was  found  that  more  than  half  a  mile  from  the 
power  houie  the  pipe  became  positive  to  the  track,  the  potential 
increasing  rapidly  from  block  to  block,  the  fact  was  recognized 
that  thoug!i  but  little  current  could  leak  to  pipes  at  any  one  point, 
yet  the  accumulated  current  amounted  to  a  very  considerable 
volume. 

As  the  pipes  were  neutral  to  each  other  at  all  points  except  at  the 
extreme  limits  of  the  gas  pipes,  there  must  be  a  comparatively  equal 
distribution  of  current  between  the  two  systems  This  was  to  be 
expected  since,  in  general,  over  any  considerable  area  the  two  sys- 
tems are  practically  the  same  distance  from  the  rails,  and  will 
receive  practically  the  same  amount  of  current.  It  was  supposed  that 
with  the  volume  of  current  in  the  pipes  the  conductivity  of  both 
systems  would  be  practically  the  same. 

•As  the  accumulated  current  in  the  gas  pipes  near  the  terminals 
would  be  a  considerable  amount,  the  reason  for  the  small  potential 
readings  between  the  two  systems  near  these  terminals  was  not 
clear,  and  it  was  supposed  that  points  existed  where  the  passage  of 
currents  was  high,  and  that  at  such  points  corrosion  would  be  likely 
to  take  place.  Knowledge  gained  by  further  experience  made  it 
evident  that  such  points  cannot  be  expected  to  exist. 
(To  be  continued.) 


Electrical  Power  Transmission.— XVII. 


BY   LOUIS   BELL,    PH.D. 

In  cases  where  continuous  insulation  is  employed,  it  is  for  one  of 
two  purposes.  First,  to  prevent  interference  with  the  circuit  by 
such  accidents  as  twigs  or  wires  falling  across  the  line,  and  either 
short  circuiting  the  lines  or  grounding  them.  Aside  from  this,  the 
only  other  object  in  insulation  is  to  lessen  the  danger  to  persons 
accidentally  touching  the  wires.    • 

With  moderate  voltages  both  these  ends  can  be  reached  with  a 
fair  degiee  of  success.  With  high  voltages  it  is  very  difficult,  and 
in  many  cases  well  nigh  impossible. 

Nearly  all  materials  which  are  available  for  insulation  deteriorate 
to  a  very  marked  extent  when  exposed  to  the  weather.  Those  sub- 
stances which  are  the  best  insulators,  such  as  porcelain,  glass,  mica, 
and  the  like,  cannot  be  used  for  continuous  insulation,  and,  in  fact, 
our  best  insulators  which  are  substances  of  comparatively  simple 
chemical  composition  are  mechanically  so  bad  as  to  be  impracticable. 
There  is  a  large  class  of  insulators  which  are  complicated  in  chemi- 
cal constitution,  but  are  mechanically  good;  these  are  the  plastic  or 
semi-plastic  substances  like  gutta-percha  India  rubber,  bitumen, 
paraffin  and  heavy  oils.  All  of  these  are  subject  to  more  or  less 
decomposition,  more  particularly  those  which  are,  through  good 
mechanical  qualities,  desirable  for  insulation.  All  which  have 
been  mentioned  are  sufficiently  good  insulators  to  answer  every 
practical  requirement,  if  they  do  not  deteriorate. 

Gutta-percha  and  India    rubber    are    decidedly  the  best  of    these; 


but  gutta-percha  is  too  plastic  at  anything  excepting  low  tempera- 
tures to  be  mechanically  good.  Gutta-percha  fills,  however,  an 
unique  place  on  account  of  its  remarkable  ability  to  withstand  the 
action  of  salt  water,  and  it  is  the  most  reliable  insulator  for  sub- 
marine work.  For  overhead  work  it  is  nearly  useless,  as  the  heat 
of  the  sun  softens  it  so  as  to  endanger  itscontinnity,  and  even  a 
moderate  increase  in  temperature  may  decrease  its  specific  resistance 
to  a  tenth  of  its  ordinary   value. 

India  rubber  is,  by  all  odds,  the  best  all  around  insulator  for 
overhead  lines.  In  its  pure  state  it  deteriorates  with  very  great 
rapidity;  but  when  vulcanized  by  the  addition  of  a  small  amount  of 
sulphur,  its  chemical  character  is  so  changed  as  to  resist  both  spon- 
taneous changes  and  those  due  to  the  atmosphere  to  a  very  consider- 
able extent  without  injury  to  its  insulating  properties.  It  is  how- 
ever, costly,  and  is  eventually  effected  by  the  weather.  To  cheapen 
the  manufacture  of  insulated  wire  a  large  variety  of  rubber  com- 
pounds are  employed,  consisting  of  mixtures  of  rubbers  with  various 
other  substancts  intended  to  give  the  material  good  mechanical  and 
insulating  qualities  at  less  expense.  These  rubber  compounds  are 
inferior  to  pure  vulcanized  rubber  in  point  of  specific  resistance,  but 
make  a  good  and  substantial  covering  for  ordinary  purposes.  They 
are  very  often  employed  for  commercial  work. 

Insulated  wires  for  overhead  work  may  be  divided  into  two  classes. 
First,  those  which  in  places  are  so  prepared  as  to  withstand  the 
weather  to  a  considerable  extent  and  to  retain  good  insulating  prop- 
erties even  in  bad  weather.  Such  wires  are  covered  with  a  pure 
or  nearly  pure  vulcanized  rubber,  generally  protected  outside  with  a 
braiding  of  cotton  saturated  with  some  insulating  compound  and 
serving  to  protect  the  main  insulation  from  mechanical  injury. 

The  second  class  of  wires  are  those  in  which  no  solid  insulating 
material  is  used,  but  which  are  thoroughly  protected  by  a  covering 
of  fibrous  material  saturated  with  compounds  of  rubber,  bitumen, 
or  the  like.  These  wires  are  those  most  extensively  used;  the  insu- 
lation is  good  in  dry  weather,  and  fair  under  most  ordinary  circum- 
stances, but  generally  inferior  to  those  wires  which  are  given  a 
coating  of  rubber. 

So  far  as  protection  of  the  wire  from  accidental  contacts  is  con- 
cerned, either  class  of  insulation  is  tolerably  effective  until  the 
covering  becomes  worn  or  weathered  by  long  or  hard  usage. 

As  regards  danger  in  touching  such  wires,  at  moderate  voltages 
both  kinds  of  insulation  afford  a  fair  degree  of  protection.  At  high 
voltages  neither  can  be  trusted,  in  spite  of  their  apparently  high 
insulation  resistance.  There  is  good  reason  to  believe  that  any  insu- 
lation employed  on  wires  is  greatly  affected  by  the  strain  of  high 
voltage.  Tests  made  with  the  ordinary  Wheatstone  bridge  give  us 
no  useful  information  as  to  the  action  of  the  same  insulation  under 
stresses  of  five  or  ten  thousand  volts.  Tests  made  with  pressures 
ranging  up  to  even  500  volts  show  generally  a  noticeable, 
although  very  irregular,  falling  off  in  resistance,  and  the  higher  the 
voltage  is  carried  the  more  likelihood  of  complete  breaking  down  of 
the  insulation  and  the  more  irregular  the  results. 

It  is  improbable  that  even  the  most  careful  insulation  with  vul- 
canized rubber  of  any  reasonable  thickness  would  give  a  wire  which 
under  a  pressure  of  10,000  volts  could  be  depended  on  to  remove 
from  accidental  contact  all  danger  to  persons.  Even  if  entirely  safe  at 
first  it  would  be  unlikely  to  remain  so  for  any  great  length  of  time. 
So  serious  is  the  difficulty  of  continuous  insulation  of  high  pressures 
that  it  is  probably  best  not  to  place  dependence  upon  it;  but  either 
to  fall  back  upon  bare  wire  with  complete  insulation  at  the  supports, 
or  if  insulated  wire  be  employed  to  use  an  insulation  intended  only 
to  lessen  the  danger  of  short  circuits  from  falling  objects,  and  to 
treat  it  so  far  as  personal  contact  goes  precisely  as  though  it  were 
bare   wire. 

Information  regarding  the  insulation  of  lines,  whether  of  bare  or 
insulated  wire,  under  high  voltage  is  very  scarce;  but  all  such  lines 
should  be  treated  as  if  they  were  grounded,  in  spite  of  any  tests  of 
the  insulation  that  may  have  been  made.  Theoretically,  one  should 
be  able  to  touch  a  completely  insulated  circuit  without  danger  save 
from  static  charge;  but,  practically,  it  is  unsafe  so  to  treat  any  high 
voltage  circuit. 

The  writer  calls  to  mind  one  case  in  which  a  man  was  instantly 
killed  while  standing  on  a  dry  concrete  floor  by  contact  with  a 
10  000  volt  circuit.  He  probably  touched  a  bare  portion  of  the  wire, 
but  so  far  from  the  insulation  of  the  circuit  saving  him,  the  current 
which  he  received  was  sufficient  to  burn  into  the  concrete  floor  the 
print  of  the  nails  in  one  of  his  shoes.  The  ordinary  tests  on  the 
line  .with  magneto  and  bridge    made    shortly    afterward    showed  no 
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particular  ground,  nor  was  there  any  reason  to  believe  that  one 
existed  at  the  time  of  the  accident.  Other  accidents,  under  similar 
conditions,  have  occurred  with  arc  light  circuits  of  lesser  voltage  ou 
which  there  was  a  similar  absence  of  perceptible  ground.  It  is 
advisable,  therefore,  that  high  voltage  circuits  should  be  treated  as 
dangerous,  so  far  as  contact  is  concerned,  at  all  times,  and  if  insula- 
tion tests  are  to  be  made  upon  them  to  determine  the  resistance  to 
grounds,  these  tests  should  be  made  with,  at  least,  the  f\ill  voltage 
of  the  circuit.  It  is  (juite  as  well  not  to  place  too  niucli  reliance  ou 
insulation  of  any  kind;  but  to  regard  a  high  voltage  electrical  circuit 
as  dangerous,  and  to  be  treated  with  the  same  respect  as  is  due  to 
other  useful,  but  dangerous,  agents,  like  high  pressure  steam  atui 
dynamite,  neither  of  which  is  likely  to  be  abaiuloned  on  account  of 
the  danger  that  comes  from  careless  use.  The  precautions  taken, 
either  with  these  or  with  high  voltage  currents,  should  be  in  the 
direction  of  preventing  such  carelessness  as  might  result  disastrously. 

An  electrical  circuit  should  be  so  installed  that  no  material  risk 
will  be  run  by  any  person  who  is  not  indulging  in  wilful  interfer- 
ence with  the  line,  and  in  such  case,  if  an  accident  occurs,  the 
victim  is  deserving  of  no  more  sympathy  than  one  who  should 
deliberately  stand  in  front  of  an  express  train. 

If  the  circuit  is  of  bare  wire,  there  can  be  no  doubt  in  the  mind 
of  any  one  as  to  its  dangerous  character,  whereas,  if  insulated  wire 
is  employed,  there  is  likely  to  be  established  a  certain  false  sense  of 
security.  There  is  no  good  reason,  therefore,  for  advising  the 
extensive  use  of  insulated  wire  for  high  voltage  lines. 

The  ideal  overhead  circuit  is  one  in  which  the  conductor  is 
thoroughly  insulated  as  regards  leakage,  carefully  protected  from 
danger  of  wires  or  branches  falling  across  it,  and  placed  out  of  the 
reach  of  anything  except  deliberate  interference  of  human  beings. 
There  may  be  places  at  various  points  along  the  line  where  insula- 
tion would  be  desirable,  in  order  to  avoid  extensive  cutting  away  of 
trees,  branches  of  which  might  fall  upon  the  line,  or  where  local 
regulations  require  the  use  of  insulated  wire.  Except  under  these 
circumstances,  insulation  increases  the  co.st  and  maintenance  of  the 
line  without  giving  any  adequate  returns  in  security.  On  rare 
occasions,  portions  of  the  high  voltage  circuit  may  have  to  be  placed 
underground.  Here  only  the  very  best  quality  of  insulation  should 
be  employed,  preferably  high  grade  rubber  covered  wire  thoroughly 
protected  by  an  outside  braiding  or  metallic  sheathing  against  the 
effects  of  moisture,  and  installed  in  clean,  dry  and  accessible  con- 
duits. The  character  and  amount  of  the  precautions  to  be  taken 
depend  on  the  voltage  of  the  circuit,  and  there  has  not  yet  been 
enough  experience,  at  pressures  above  those  which  must  be  classified 
as  moderate  (that  is,  from  one  to  three  thousand  volts),  to  get  suflfi- 
cent  data  to  enable  one  to  say  absolutely  what  are  suflBcient  precau- 
tions. The  best  course  to  follow  is,  knowing  the  voltage  at  which 
the  transmission  is  to  be  made,  to  select  a  cable  which  cannot  be 
experimentally  broken  down  by  the  voltage  in  question,  and  to 
install  it  with  every  precaution  against  deterioration.  If  any  great 
work  is  to  be  done,  the  necessary  expense  is  so  considerable  as  to 
make  it  well  worth  while  to  enter  into  a  careful  investigation  as  to 
the  paiticular  voltage  in  hand.  For  a  transmission  at  10,000  volts, 
for  example,  the  writer  would  not  consider  any  insulation  less  than 
one-half  inch  in  thickness  of  the  best  rubber  compound  obtainable, 
and  even  this  should  be  subjected  to  a  verj'  careful  test.  This 
suggestion  is  only  given  to  point  out  the  general  magnitude  of  the 
problem  of  installing  cables  of  such  voltages. 

Wherever  underground  cables  are  employed  they  should  be  sub- 
jected to  a  daily  insulation  test,  and  the  greatest  care  should  be 
taken  with  the  joints,  which  are,  in  almost  every  case,  the  weakest 
point  in  the  insulation. 

From  what  has  been  said,  it  should  be  understood  that  while  the 
problem  of  installing  high  voltage  lines  is  unquestionably  a  difficult 
one,  we  have  not  yet  had  sufficient  experience  to  be  able  to  say 
definitely  how  difficult  it  may  be.  It  is  very  certain  that  much 
mote  can  be  done  than  has  yet  been  accomplished.  It  seems  proba- 
ble that  so  far  as  overhead  work  is  concerned,  it  will  be  practical 
to  employ  voltages  several  times  greater  than  those  now  in  use. 
Before  any  limit  can  be  set  to  the  progress  in  this  direction  we  need 
ample  experimental  data,  not  only  on  the  behavior  of  insulation  at 
a  very  high  pressure,  but  on  the  mayimnm  voltage  which  is  likely 
to  be  encountered  when  a  certain  affective  voltage  is  to  be  employed. 
This  opens  up  a  wide  field  for  investigation,  involving  the  condi- 
tions of  unknown  seriousness  connected  especially  with  the  electrical 
peculiarities  of  alternating  currents,  which  there  is  every  reason  to 
believe  will  be  employed  almost  exclusively  on  high  voltage  work. 
(To  be  continued,  ) 


Electrodynamlc  Machinery    XXVIII. 

BY    KDWIN   J.     HOUSTON    AND   A.    K.     KUNNELLY. 

Drum  Armatures. 

144.     The  drum    armature    was     first    introduced  into    electrical 

engineering    in  the  shape  of   the  shuttle  armature    by  Siemens,  and 

was  modified  by  Hefuer-Alteneck  in  1873.     The  drum  armatuie  was 

subsequently    modified  in  this   country  by    Weston,  who  employed 


Fig.  126. — Tooth-Coki;d    Armature   in    Various     Stacks   of 
Construction. 

a  laminated  iron  armatuie  core  consisting  of  discs  of  soft  iron,  called 
core  discs,  provided  with  radial  teeth  or  projections.  This  armature 
core,  when  assembled,  had  space  provided  between  the  teeth  for  the 
reception  of  the  armature  loops  on  its  surface,  a  completed  armature 
showing,  when  wound,  alternate  spaces  of  iron  and  insulated  wire. 
Edison  introduced  the  smooth  core  drum  armature,  that  is,  a  drum 
armature  composed  of  similar  core  discs  in  which  the  teeth  were 
absent,  so  that  the    completed  armature    had    its    external    surface 


Fig.   127. — Asspmblace  oi*   Laminated   Akmatlki.  Coki;  Discs. 

completely  covered  with  loops  of  insulated  wire.  Fig.  126  shows  a 
common  type  of  toothed  cored  armature  in  various  stages  of  construc- 
tion. The  laminated  iron  core  is  shown  at  A.  as  assembled  on  the 
aimature  shaft  ready  to  receive  its  winding  of  conducting  loops  in 
the  spaces  between  the  radially  projecting  teeth.  At  Bis  shown  the 
same  core  provided  with  windings  of  insulated  wire.  At  C  is  shown 
a  completed  armature.  The  detailed  constiuction  of  a  laminated 
armature  core  is  illustrated    in    Fig.  127,  which  shows  a  portion    of 


Fig.  128.— Smooth  Core  Armature  Body. 


a  drum  armature  core  already  assembled  by  securing  to  the  driving 
shaft  a  number  of  stamped  toothed  sheet  iron  core-discs  assembled 
by  the  aid  of  large  bolts  B£,  passing  through  holes  /i,  h,  /;,  in  the 
core-discs.  On  the  right  are  other  core-discs  ready  to  be  placed  in 
position  on  the  shaft. 

145.  Fig.  128  shows  a  laminated  armature  body  of  the  smooth 
cored^type.  Here  the  separate  core-discs  are  formed  of  sheet  iron 
rings_assembled  on  the  armature  shaft  as  shows.     These  discs,  after 
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being  assembled,  are  pressed  together  hydraulically.  The  end  rings 
are  heavy  bronze  spiders,  held  together  internally  by  six  bolts 
shown  in  the  figure.  When  the  armature  body  is  subjected  to  coni- 
pre.'sion,  these  bolls  are  tightened  up  on  the  spiders,  which  are 
firmly  keyed  to  the  shaft,  so  that  on  release  of  the  hydraulic  press- 


FlG.    129.— COMPLKTKD   ARMATfRE,    SMOOTH    CORE   TyPK. 

ure,  the  laminated  iron  core  forms  one  piece  mechanically.     Fig.  129 
>;hows  the  same  armature  completely  wound. 

146.  In  the  drum  armature  the  conducting  wire  is  entirely  con- 
fined to  the  outer  surface,  and  does  not  pass  through  the  interior  of 
the  core.  In  this  respect,  therefore,  it  differs  from  the  Gramme 
ring  armature  already  described,  in  which  the  winding  is  carried 
through  the  interior  of  the  core,  lying,  therefore,  partly  on  the 
interior  and  partly  on  the  exterior.     The    armature  core  or  body  of 


I-"iG.  130. — Typicai,  Form  of  S.mali.  Size  Drum  Armature. 

a  Gramme  ring  machine  differs  markedly  in  appearance  from  the 
armature  body  of  a  drum  machine  when  both  are  in  small  sizes, 
since  then  the  drum  core  is  practically  solid,  having  no  hollow 
space,  so  that  it  would  be  impos.sible  to  wind  it  after  the  Gramme 
method.  Such  a  drum-wound  armature  is  shown  in  Fig.  130. 
When,  however,  the  drum  armature  is  increased  in  size,  so  as  to 
be  employed  in    r  ••"  y   '  'T    fieM^     the    form    of    the  core  or  body 


Fig.  131.— I.akge  Drum  Armature  for  Multipolar  Field. 

passes  from  a  solid  cylinder  to  that  of  an  open  cylinder  or  ring,  as 
is  shown  in  Figs  128  and  131,  so  that  it  would  be  possible  to  place 
a  conducting  wire  on  such  a  core  either  after  the  drum  or  Gramme 
type  of  winding.  The  tendency,  however,  in  modem  electrical 
engineering  is  toward  the  production  of  drum-wound  generators 
rather  than  Gramme-wound  generators.  This  tendency  has  arisen 
probably  more  from  mechanical  and  commercial  reasons  than  from 
any  inherent  electrical  objections  to  armatures  of  the  Gramme-ring 
type. 

147.     The  windings  of  drum  armatures  are   numerous  and  compli- 
cated in  detail,  but  all  may  be  embraced  under  two  typical  classes; 


namely,  lap-winding,  and  wave -winding.  In  lap-winding,  the  wire 
is  arranged  upon  the  surface  of  the  armature  in  conducting  loops, 
the  successive  loops  overlapping  each  other,  hence  the  term;  while 
in  wave-winding,  the  conducting  wire  makes  successive  passages 
across  the  surface  of  the  armature  while  being  advanced  around  its 
periphery  in  the  same  direction. 

14S.  Lap-winding  is  applicable  particularly  to  bipolar  armatures, 
while  wave-winding  is  applicable  only  to  multipolar  armatures. 

The  simplest  form  of  lap  winding  is  shown  in  Fig.  132,  where  the 
separate  paths  taken  by  the  turns  a,  b,  c,  d,  and  e,  J,  g,  h,  across  the 
onlside  of  the  Iiipolar  armature  core,  and  their  connections  to  the 
commutator  are  represented  as  shown.  If  the  entire  winding  of  the 
armature  be  completed,  it  is  evident  that  any  attempt  to  represent 
the  winding  graphically  by  the  method  adopted  in  this  figure  would 
lead  to  great  complexity.     For  this    reason  it  is  customary  to  repre- 


Fig.   132. — Simple   Bipolar 
Drum  Winding. 


Fig.    133. —Simple    Bipolar 
Drum     Winding     with 
Lead   in   Commuta- 
tor Connections. 


sent  the  armature  surface  as  unrolled,  or  developed  upon  the  plane 
of  the  paper,  as  shown  in  Fig.  134.  For  example,  the  winding 
already  shown  in  Fig.  132  becomes  on  this  development  represented 
as  in  Fig.  134.  Here  it  is  clear  that  each  loop  overlaps  its  prede- 
cessor, and,  consequently,  it  is  evident  that  the  simplest  form  of 
drum  winding  is  a  lap  winding. 
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Fig.  134. — Development  of  Lap  Winding  in  Figs.  132  and  133. 

Fig.  133  represents  the  same  winding  as  Fig.  132,  except  that  the 
connections  with  the  commutator  are  given  a  lead  of  90  degrees, 
requiring  a  correspondinglj-  altered  position  of  the  brushes  of  the 
machine. 

Fig.  135  in  a  similar  manner  represents  a  number  of    conductors, 

ab,  cd,  ef,  ^h,    etc.,  wound_on  the  external  surface  of    a  drum  core 

d 


I 


Fig.  135. — Qu.\dripolar  Wave  Winding. 

in  the  winding  of  the  wave  type.  Here  it  will  be  seen  that  the  con- 
ducting wire,  after  crossing  over  from  one  side  of  the  armature  core 
to  the  other,  advances  progressively  over  its  surface  in  the  form  of 
a  rectangular  wave.     The   corresponding  development   is    shown  in 
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136.  The  winding  shown  is  applicable  only  to  quadripolar 
1.  For  an  inspection  of  this  particular  arrangement  of  wave 
iiig  will  show  that  when  comluclinn  wires,  ab  and  ef,  are  pass- 
lOrth  poles,  the  conducting  wires  cd  and  gh  are  passing  south 
.,  and  the  direction    of   the   induced  E.  M.  F.  while    opposite  in 
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BY    ALFRED   E.    WIENER. 

Zhapler  ^9. — Dimensioning  of  Magnet  Cores  (  Continued). 
Relative  Position  of  Magnet  Cores. 

le  majority  of  types  having  two  or  more  magnets,  the 
ive  position  of  the   magnet  cores   is  next  to  be  considered. 

great  number  of  forms,  having  the  magnets  arranged 
metrically  with  reference  to  the  armature  circumference, 
•sact  relative  position  of  the  magnet  cores  is  given  by  the 
e  of  the  field  magnet  frame  ;  in  other  types,  however, 
ng  parallel  magnets  on  the  same  side  of  the  armature, 
letrically  or  axially,  the  shape  of  the  frame  does  not  fix 
•  relative  position,  and  the  distance  between  them  is  to  be 
erly  deternrined. 
lis  is  done  by  limiting  the  magnetic  leakage  across  the  cores 

certain  amount,  according  to  the  size  of  the  machine, 
ely,  from  about  33  percent,  of  the  useful  flux,  in  small 
tiines,  to  8  per  cent.,  in  large  dynamos. 

le  relative  amount  of  the  leakage  across  the  magnet  cores  is 
rmined  by  the  ratio  of  the  permeance  between  the  cores  to 
lermeance  of  the  useful  path,  and  the  percentage  of  the  core 
age  is  kept  within  the  limits  given  above,  if  the  average 
leance  of  the  space  between  the  magnet  cores  does  not 
ed  one-third  of  the  permeance  of  the  gap  space  in  small 
liines,  and  one-twelfth  of  the  gap  permeance  in  large 
iraos  or  if  the  reluctance  across  the  core  is  at  least  three  to 
ve  times,  respectively,  that  of  the  gaps. 

e  area  of  the  cross  section  and  the  length  of  the  cores  being 
n,  the  reluctance  of  the  space  between  them  depends  upon 
;hape  of  their  cross  section  and  upon  the  distance  between 
1.  In  case  of  round  cores  the  shape  is  given  by  the  area  of 
;ross  section,  and  the  reluctance  of  the  path  from  core  to 
,  in  consequence,  only  depends  upon  their  distance  apart, 
;tly  increasing  with  the  same.  The  reluctance  of  the  air 
.  is  determined  by  the  diameter  and  length  of  the  armature, 
le  percentage  of  polar  embrace,  and  by  the  radial  length  of 
:ap  space,  decreasing  with  the  area  of  the  gap  and  increas- 
yith  its  length.     The  cross  section  of  the  cores  and  the  gap 

both  depending  upon  the  output  of  the  machine,  have  a 
!  or  less  fixed  relation  to  each  other, — varying  with  the  type, 
'oltage,  the  speed,  and  the  kind  of  armature — and  the  rela- 
between  the  reluctance  across  the  cores  to  that  of  the  air 
i  can  approximately  be  expressed  by  the  ratio  of  the  average 
ince  apart  of  the  cores  to  the  radial  length  of  the  gap  space, 
fnamos  with  smooth  drum  armature  this  ratio  is  made  from 
16,  in  smooth  ring  machines  from  8  to  20,  and  for  toothed  and 
'>rated  armatures  the  distance  apart  of  the  cores  is  taken 
1  3  to  6  times  the  maximum  radial  length  of  the  gap 
e,  i.  e.,  from  3  to  6  times  the  distance  between  pole 
and  bottom  of  armature  slot.  The  followingTable,  LXVIII., 
s  the  average  distance  between  cylindrical  magnet  cores 
various  kinds  and  sizes  of  armatures,  the  ratio  of  this 
mce  to  the  radial  length  of  the  gap  space,  and  the  cor- 
onding  approximate  leakage  between  the  magnet  cores, 
essed  in  per  cent,  of  the  useful  flux. 

case  of  inclined  cyViaAricaX  magnets  the  figures  given  in 
le  LXVIII.  for  the  least  distances  aoart  are  to  he  con.siiriprprl 


as  the  mean  least  distances,  taken  across  the  magnets  midway 
between  their  ends.     (Comjiare  formula  (131),  chapter  39.) 

TABLE    LXVIir.— DISTANCE    BETWEEN    CYLINDRICAL, 
MAGNET    CORES. 
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;.  136.— Development  .of  Quadripolar  Wave  Winding. 

;ssive  conductors  as  regards  the  separate  conductors  ab,  cd,  ef 
'h,  is  nevertheless,  unidirectional,  so  far  as  the  entire  circuit  a,  b< 
^1  y.  g<  ^1  '.  j>  ^-  •"  concerned.  In  the  same  manner  a  wave 
ing  for  an  octopolar  machine  is  required  to  be  spaced  in 
■dance  with  the  successive  distances  between  alternate  poles, 
boratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued). 
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In  dynamos  with  rectangular  and  oz/a/ cores  the  leakage  across, 
for  the  same  distance  apart,  is  greater  than  in  case  of  circular 
cores  of  equal  sectional  area,  increasing  in  proportion  to  the 
ratio  of  the  width  of  the  cores  to  their  breadth.  For  rectangular 
and  oval  cores,  therefore,  the  distance  apart  is  to  be  made 
greater  than  for  round  cores  in  order  to  limit  the  leakage  be- 
tween them  to  the  same  amount ;  and  the  distance  must  be  the 
greater  the  wider  the  cores  are  in  proportion  to  their  thickness. 
The  following  table,  LXIX.,  gives  the  minimum,  average  and 
maximum  values  of  the  ratio  of  the  distance  across  rectangular 
and  oval  cores  of  various  shapes  of  cross  sections  to  the  distance 
which,  between  round  cores  of  equal  sectional  area,  effects  ap- 
proximately the  same  leakage,  in  small,  in  medium-sized,  and  in 
large  dynamos,  respectively: 

TABLE   LXIX.— dTsTANCE    BETWEEN    RECTANGULAR 
AND  OVAL  MAGNET  CORES. 


Ratio  of 

thickness 

to  width  of 

cores. 


Distance  between  rectangular  and  oval  magnet  cores,  as  com- 
pared with  that  between  round  cores  of  equal  area  caus- 
ing approximately  the  same  leakage  across. 


Minimum. 

Maximum. 

(Small  machines.) 

Average. 

(Large  machines.) 

1.0 

10 

1.0 

1.05 

107 

1.1 

1.1 

1.15 

1.2 

I.IS 

1.22 

1.3 

1.2 

13 

1.4 

1.25 

1.37 

1.5 

1.3 

1.45 

1.6 

1.35 

I.SS 

1.75 

1.4 

1.65 

1.9 

1.5 

1.75 

2  05 

1.6 

1.9 

2.25 

1.7 

2.1 

2.5 

In  order  to  determine  the  proper  distance  apart  of  rectangular 
and  oval  magnet  cores,  the  corresponding  distance  between 
round  cores  of  equal  cross  section  is  taken  from  Table  LXVIII. , 
in  multiplying  the  radial  length  of  the  gap  space  by  the  ratio  of 
distance  apart  to  length  of  gap  for  the  particular  size  of  arma- 
ture. The  distance  thus  obtained  is  then  multiplied  by  the 
respective  figure  found  for  the  shape  in  question  from  Table 
LXIX. 

Chapter  jo. — Dimensioning  of  Yokes  and  Pole  Pieces. 
(a) — Yokes. 

In  fiz^o/ar  types— the  dimensions  of  the  magnet  cores  being  given 
by  Tables  LXIV.,  LXVI.,  or  LXVII.,  Chapter  49,  and  their  least 
distance  apart  by  Table  LXVIII.,  or  LXIX.,  Chapter  49,  thus 
fixing  the  length  of  the  yoke,  and  the  sectional  area  of  the  yokes 
being  found  from  formula  (137),  chapter  47, — the  dimensioning  of 
the  yoke  consists  in  arranging  its  cross  section  with  reference  to 
the  shape  of  the  section  of  the  cores,  and,  for  the  case  that  its 
material  is  different  from  that  of  the  cores,  in  providing  a  sufii- 
cient  contact  area,  conforming  to  the  rules  given  in  chapter  46. 

In  multipolar  t5'pes  the  total  cross  section  found  for  the  frame 
from  formula  (137),  chapter  47,  is  to  be  divided  by  the  total  num- 
ber of    mafrnptir  rirriiit!a   in  tlip    martiinp    anrl    tniiltinlipri    hv  tVip 
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number  of  circuits  passin,  through  any  part  of  the  yoke  i„  order 
to  obtain  the  sectional  area  required  for  that  part  of  the  yoke 
otherwise  the  above  rules  also  govern  the  cUn,ens.on.ng  of  the 
yokes  for  multipolar  machines. 

'^*iL?^eCI"-ing  the  pole  pieces  three  cases  have  to  be 
consi"  (1)  the  path  of  the  lines  of  force  leavmg  the  pole 
;°ec  s  has  ihl  lame  direction  as  their  path  t^'-fJl^^^^^X  ^ 
frig.  131);  (2)  the  path  of  the  lines  leaving  the  P^e  P-ece 
makes  a  right  angle  to  that  through  *!>«  -res  (F.g^  13  )  and  (3 
the  path  of  the  lines  leaving  the  pole  pieces  is  parallel  but 

Fig.  134  Fig.  135 

Fig. 133  *_  FUl>.«8^* 


Figs.  131  to  135. 


uakiug  two  turns  at 


opposite  direction  to  that  through  the  cores, 
right  angles  in  the  pole  pieces  (Fig.  133). 

In  the  first  case.  Fig.  131,  which  occurs  in  dynamos  of  the  iron 
clad  the  radial  and  the  axial  multipolar  types,  the  shape  of  the 
cros  section  is  fixed  by  the  form  of  the  magnet  core  at  one  end 
and  by  the  axial  length  or  the  radial  width  of  the  armature, 
respectively,  and  the  percentage  of  polar  arc  at  the  other,  while 
the  aSL  In  the  direction  of  the  lines  of  force,  is  to  be  made  as 
smatlf  possible,  in  order  not  to  increase  the  total  length  of  the 
magnetic  circuit  more  than  necessary. 

In  the  second  case.  Fig.  132,  met  with  m  bipolar  and  multiple 
horseshoe  and  in  tangential  multipolar  types  the  height  of  he 
pole  pieces  is  determined  b,  the  diameter,  and  the  length  of  the 
pole  piece  by  the  length  of  the  armature,  while  the  area  o  the 
cross  section,  perpendicular  to  the  flow  of  the  lines,  is  to  be 
made  ofihe  ll  obtained  by  formula  (137)  at  the  end  next  to  the 
magnet  core,  and  to  be  gradually  decreased  in  amount  from  that 
end  to  the  opposite  end  or  to  the  centre  of  the  pole  piece, 
respectively,  according  to  whether  there  is  but  one  magnetic 
circuit  or  whether  two  circuits  are  passing  through  the  same 
pole  piece.  Since,  in  bipolar  machines,  the  lines  of  force  are 
supposed  to  divide  equally  between  the  two  halves  of  t^e jirma- 
ture  only  one-half  of  the  total  flux  passes  the  centre  of  the  pole 
Pieces  in  order  to  reach  the  half  of  the  armature  opposite  the 
Lagnets,  and  the  area  in  the  centre  of  the  pole  piece  con se- 
quently,  needs  to  be  but  one-half  that  at  the  end  nex  to  the 
core.    In  case  the  two  circuits  passing^rough  each  pole  piece, 

^T^lV^^i^yr^ENSIONS    OF    POLE  PIECES    FOR 
BIPOLAR  HORSESHOE  TYPE  DYNAMOS. 


Table  LXX    the  dimensions  of  wrought  and  cast  iron  pole  pieces 

for    various    sizes     of    bipolar    horseshoe    type'  dynamos    are 

calculated    for    drum    and   ring  armatures,   by   combining   the 

respective  data  given  in  former  tables.  .       .      ,         ., 

In  the  third  case.  Fig.  133,  finally,  which  is  found  in  single  and 

double  magnet  types,  the  length  of  the  magnetic  circuit  in  the , 

pole  piece  is  determined  by  the  diameter  of  the  armature,  by  thel 

cross   section  of   the  magnet  core,  and  by  the  height  of   theirJ 

winding  space  ;   the  width,  parallel  to  the  armature  shaft  of  the 

pole  piece  near  the  magnet,  is  given  by  the  width  of  the  niagnet^ 

core   and   that   near  the   armature  by  the   axial   length   of   the 

latter     The   heights,  parallel  to  the  axis  of   the   magnet  core^ 

incase  of  a  single  circuit,  are  to  be  so  chosen  that  all  of  the  cros^ 

sections,  up   to   that   in   line   with   the  pole  corner  next   to  the 

magnet  core,  have  an  area   at  least   equal  in  amount  to  that^ 

obtained  by  formula  (137),  and  that  the  section  in  line  with  the 

armature  centre  has  an  area  of  one-half  that  amount.     In  case 

of  two  circuits  meeting  at  the  pole  pieces,  (consequent  pole  types), 

Fig   135   the  full  area  has  to  be  provided  from  either  end  of  the 

pole  piece  to  the  sections  in  line  with  the  pole  corners,  half  the 

full  area  at  quarter  distance  from  each  pole-corner,  that  is,  mid- 

way  between  each  pole  corner  and  the  pole  centre,  and  sufficient 

cross  section  for  mechanical  strength  only  is  needed  at  the  centre 

of  the  pole  piece.  ,^    ^  ..        ^  , 

(To  be  continued.) 


Fig"  134,  the  same  applies  to  the  cross  section  of  the  pole  piece, 
at  one-quarter  the  height  from   either  end.    For  ready  use,  in 


Electrical  Difference  of  Potential. 

To  the  Editor  of  The  Electrical  World  : 

Sir:— I  find  in  your  issue  of  March  2  a  letter  from  Mr.  A.  W.  K. 
Peirce  upon  "Electrical  Difference  of  Potential,"  in  which  this 
paragraph  occurs:  "But  in  the  case  of  the  inductor  alone,  the 
difference  of  potential  between  its  ends  is  not  due  to  any  transfer- 
ence of  any  difference  of  potential  from  outside  sources,  but  to  tht 
adding  together  of  all  the  E.M.Fs.  (infinite  in  number)  which  an 
generated  in  the  length  of  the  inductor;  there  is,  therefore,  no  flov 
of  current  required,  and,  consequently,  no  work  done."  I  do  no 
understand  what  is  meant  by  transference  of  difference  of  potentia 
from  outside  sources,  but  if  I  know  what  electrical  difference  c 
potential  is,  it  can  never  exist  without  a  transference  of  somethin; 
which  we  call  electricity.  I  cannot  conceive  of  an  electrical  diffei 
ence  of  potential  existing  between  the  two  ends  of  the  "inductor 
referred  to  in  the  paragraph  quoted,  unless  electricity  is  transferrt 
along  the  inductor  from  one  end  toward  the  other.  Theparagraj: 
seems  to  implv  that  the  potential  difference  and  the  E.M.F.  in  tl 
inductor  are  identical.  They  are  numerically  equal,  but  they  are  -.^ 
at  all  the  same  thing.  They  act  along  the  inductor  in  opposite  dirt 
tions,  and  exactly  balance  each  other. 

This  is  what  I  coflceive  to  take  place:  When  the  motion  of  t 
inductor  begins,  an  E.M.F.  is  developed  which  causes  a  transfer 
electricity  along  the  conductor  charging  one-half  -f  and  the  other 
in  such  a  way  that  there  is  a  progressive  increase  of  electrical  dens 
from  one  end  to  the  other,  the  middle  point  being  neutral.  It 
this  varying  density  that  causes  the  difference  of  potential,  and  t 
difference  of  potential  tends  to  cause  a  backward  flow  to  restore  t 
uniform  electrical  density  throughout  the  bar.  After  the  potent 
difference  is  once  established,  all  the  E.M.F.  does  is  to  prevent  tl 
retain  flow  which  will  take  place  in  consequence  of  the  differen 
of  potential  as  soon  as  the  E.  M.  F.  ceases.  If  the  inductor  were  < 
in  two  in  the  middle  while  still  subject  to  the  E.M.F.  in  the  ms 
netic  field,  the  two  ends  would,  after  being  removed  from  the  fie 
exhibit  opposite  charges.  The  quantity  of  electricity  transferrf 
and  the  amount  of  work  done  by  a  given  E.M.F.  in  establish, 
the  difference  of  potential  between  the  two  ends  of  the  inductor,  ^^ 
depend  upon  the  capacities  of  its  two  halves. 

I    may    perhaps     make     my     view     clearer    by    supposing 
inductor  to    consist   of   a   non-conducting  bai.     When    such   a 
moves  across    a    uniform  magnetic    field,  the    E.M.F.  is   develo, 
the  same    as   before,  but   no  potential  difference  exists,  because 
electricity  can  be  transferred.     Suppose   the   bar  to  be  not  an  al 
lute  non-conductor,  but  a  very  poor  conductor.     A    potential  dif 
ence  equal  to  the  E.M.F.  would,  after   a    time,  be    established, 
this  potential  difference  would  not  immediately  disappear   when 
motion  of  the  inductor  ceased. 

In  short,  electrical  difference  of  potential  can  never  be  establis 
where  it  did  not  before  exist,  except  by  a  transfer  of  electrii 
and  a  transfer  of  electricity  always    involves  work.     This    is  ju. 
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true  in  the  case  of  a  bar  wholly  included  in  a  uuiforui  magnetic  field 
as  in  any  other  conductor.  Wm.  A.  Anthony. 

New  Yokk,  N.  Y. 

Electric  Shock  from  a  Secondary  Alternating  Current. 

To  the  Editor  of  The  Electrical  WorUl : 

Sir: — Referring  to  the  coninnmicalion  in  your  paper  of  Jan.  I'J, 
concerning  severe  shock  received  hy  a  man  standing  on  damp  earth 
while  turning  on  a  lamp  sui>i)lied  from  52-volt  alternating  second- 
ary circuit,  and  also  referring  to  your  communications,  three  in 
number,  uiuler  date  of  l"eb.  16  on  the  same  subject,  I  would  say 
that  .some  time  ago  we  had  almost  an  identical  case  just  after  a 
lightning  storm. 

The  ground  detector  at  the  station  showed  a  grouud  on  the  line, 
and  upon  examination  we  found  two  transformers  burnt  out.  These 
were  at  once  replaced  with  perfect  ones  and  as  it  was  late  in  the 
evening  before  the  work  was  completed,  no  further  search  was 
made,  especially  as  the  grouud  detector  indicated  only  slight  evi- 
dence of  ground  above  the  usual  leakage  which  is  always  shown. 

The  owner  of  a  livery  slal)le  sle])ped  out  into  one  of  his  sheds 
where  there  was  no  floor,  and  as  there  had  been  a  heavy  rainfall 
the  ground  was  damp,  in  fact,  quite  thoroughly  soaked;  as  he 
reached  up  to  turn  on  the  light,  which  was  above  his  head,  he 
received  a  .shock  which  killed  him  instantly.  The  other  lights  in 
the  building  weut  on  burning  as  before,  and  nothing  unusual  was 
discovered  except  that  the  bulb  of  the  lamp  in  the  shed  where  the 
man  was  killed  showed  quite  incandescent,  very  similar  to  a  phos- 
phorus light.  Upon  arrival  at  the  scene  of  the  accident  very  soon 
after\vards,  I  gave  instructions  that  no  one  should  in  any  manner 
touch  any  of  the  wires  or  switches  until  our  man  arrived  in  the 
morning,  it  being  impossible  to  do  any  work  that  night.  How- 
ever, notwithstanding  my  caution,  an  employe  of  the  stable  in  try- 
ing to  explain  to  some  one  how  the  accident  occurred,  touched  a 
snap  switch  used  for  turning  on  a  bunch  of  lights  in  the  barn,  and 
the  floor  being  damp  from  sprinkling,  he  received  a  shock  which 
threw  him  for  some  distance  and  burned  his  hands  quite  badly. 

An  examination  of  the  transformer  showed  a  ground  of  one  primary 
and  one  secondary  wire  on  the  case.  Immediately  I  had  every  trans- 
former on  our  line  tested  for  ground  between  primary  and  secondary 
wires,  and  found  two  others  in  about  the  same  condition,  which 
of  course  were  replaced  with  perfect  ones.  Since  that  time 
there  have  been  two  similar  cases  on  our  circuit,  one  of  them  being 
a  servant  girl  in  a  private  house.  She  went  into  the  basement  and 
stood  in  her  slippers  on  a  damp  cement  floor,  and  reaching  up  to 
turn  on  the  light  received  a  shock  which  knocked  her  down,  sense- 
less. The  other  was  the  boiler  engineer  in  the  Court  House  Block. 
He  stood  on  a  damp  cement  floor  and  received  a  severe  shock  while 
turning  on  the  light. 

These  numerous  cases  have  caused  me  a  great  deal  of  worry  and 
anxiety,  and  I  have  done  some  corresponding  to  see  if  I  could  not 
learn  what  it  is  we  have  omitted  in  the  way  of  practice  or  device 
which  will  obviate  this  trouble. 

I  have  given  much  thought  to  the  idea  of  grounding  the  second- 
ary wire  to  earth,  but  as  I  have  not  heard  of  any  one  else  doing  this. 
I  have  not  dared,  as  yet,  to  try  it.  I  have  noticed  in  the  articles 
mentioned,  that  while  all  speak  of  the  trouble,  no  one  suggests  a 
remedy.  It  is  one- which  does  not  show  itself  until  the  accident 
occurs  and  it  does  seem  as  if  some  one  should  devise  the  means  to 
obviate  the  trouble. 
Gre.\t  Falls,  Mont.  W.  D.  Dickin.son. 


The  definition  mentioned  in  your  editorial  as  the  accepted  one 
is  hardly  a  definition  at  all  because  it  is  based  on  a  logical  fallacy. 
It  is  in  other  words:  If  an  induction  motor  is  supplied  by  a  poly- 
])liase  circuit,  the  action  of  the  induction  motor  can — amongst  other 
theories — be  explainetl  by  the  theory  of  the  revolving  field.  Conse- 
<iuently,  if  the  action  of  an  induction  motor  can  be  explaine<l  by 
the  theory  of  the  revolving  field,  the  induction  motor  uiust  be  a 
polyphase  motor  and  the  system  polyphase.  Obviou.sly,  a  hypoth- 
esis, while  useful  in  other  respects,  is  not  suitable  as  a  definition, 
and  the  theory  of  the  rotating  field  is  a  hypothesis  only,  which, 
liesides,  may  be  applieil  to  the  operation  of  an  ordinary  single  phase 
induction  motor  also,  that  is,  a  motor  consisting  of  a  short  circuited 
armature  revolving  in  a  straight  .single  phase  field. 

Thus  such  a  motor  would  be  included  in  the  definition,  which  I 
believe  is  a  somewhat  too  excessive  extension  of  the  term  "poly- 
phase. "  C.   P.   Steinmktz. 

Schenectady,  N.  Y. 

The  New  llluminometer. 

lo  the  Editor  of  The  Electrical  IVorld: 

Sir: — I  read  with  interest  the  article  by  Messrs.  Houston  and 
Konnelly  in  your  issue  of  March  9. 

Referring  to  the  objections  raised  by  Prof.  Thomson  in  the  dis- 
cussion of  the  article  I  would  suggest  some  changes  in  the  construc- 
tion of  the  illuminometer  by  which  some  of  these  objections  might 
be  overcome. 

Instead  of  employing  printed  characters  which  are  exposed  to  such 
an  illumination  as  to  make  them  just  legible,  I  would  use  a  small 
white  disc  with  a  number  of  black  sharply  defined  lines  across  it, 
and  the  disc  mounted  so  that  it  can  be  rotated  by  means  of  a  milled 
head  on  the  outside  of  the  instrument.  (See  accompanying 
sketch. ) 


Definition  of  Polyphase  Systems. 

To  the  Editor  of  The  Electrical  IVorld: 

Sir: — With  great  pleasure  I  see  from  \'our  editorial  in  The 
Electrical  World  of  March  9  that  I  have  discovered  a  new 
definition  of  pohphase  system.  I  am  sorry,  however,  to  be  obliged 
to  decline  the  honor  since  this  definition  is  by-  ho  means  new.  In 
the  Transactions  of  the  American  Institute  of  Electrical  Engineers 
of  February,  1892,  it  is  referred  to  as  the  characteristic  feature  of  a 
polyphase  system  that  the  flow  of  energ}'  is  constant,  while  in  a 
single  phase  system  it  is  pulsating,  and  it  is  stated  that  in  this 
regard  a  certain  similarity  exists  between  the  poh'phase  alternating 
current  system  and  the  direct  current  s^-stem. 

I  have  given  this  matter  considerable  thought  and  found  this  the 
only  consistent  definition,  since  differences  of  phase  of  currents  as 
well  as  of  E.  M.  Fs.  can  be  found  in  anj-  single  phase  system,  and 
thus  cannot  be  the  distinguishing  characteristic  betweenfsingle 
phaseand  polyphase  systems, 
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I  would  use  the  instrument  as  follows:  Close  the  shutter  entirely 
and  then  give  the  milled  head  carrying  the  disc  a  few  turns  so  that 
the  observer  is  unaware  of  the  direction  of  the  lines.  Then  look 
into  the  instrument  and  open  the  shutter  till  you  can  just  see  the 
lines. 

By  this  means  a  person  cannot  be  misled  by  his  imagination, 
because  he  must  actually  see  the  lines  in  order  to  determine  their 
direction,  which  of  course  will  vary  with  each  observation.  The 
direction  of  the  lines  once  noted  in  an  obervation,  and  the  reading 
taken  on  the  shutter,  it  can  be  further  verified  by  opening  the  shut- 
ter so  that  the  lines  can  be  seen  easily. 

Cleveland,  O.  Chas.  Goffing. 

A  Correction. 

To  the  Editor  of  The  Electrical  Worid 

Sir: — In  looking-  over  my  paper  on  the  "Storage  of  Energy 
Essential  to  the  Economy  of  Working  Stations,"  read  before 
the  National  Electric  Light  Association  at  Cleveland,  I  find  an 
error  that  does  injustice  to  Mr.  Hatpin's  method  of  steam  stor- 
age. The  figures  were  correct  in  my  original  manuscript,  but 
got  changed  in  the  haste  in  transcribing  the  printer's  copy.  In 
the  printed  copy  the  fixed  investment  charges  are  made  to  add 
up  $994.39,  whereas  they  add  up  only  S788.39.  This  is  so  palpable 
an  error  that  probably  none  but  the  casual  reader  would  fail  to 
detect  it.  It,  however,  places  this  method  in  a  very  wrong  com- 
parative light,  and  I  will  feel  obliged  if  you  will  kindly  call 
attention  to  the  correction. 

Making  the  change,  the  total  fixed  annual  cost  per  electrical 
horse  power  becomes  S67  instead  of  S87.60,  and  the  total  annual 
cost  $97.24  instead  of  S117. 84,  with  coal  at  $1.75,  and  the  total 
annual  cost  with  coal  at  S3. SO  per  ton  becomes  S114.27  instead  of 
$134.77. 

Substituting  these  figures  in  the  final  comparative   statement 

it  will  read  thus: 

Recapit 
Coal  $1.75. 

Present  method;  steady  load $48.68 

"       (;ras  engiue 88.28 

Combined  feed  and  steam  storage.      94.43 

J'eed    storage 97.58 

Without    storage;    load  factor  25 

per  cent 117.78 

Steam  storage 97.34 

Complete  battery  storage 123.13 

flEw  York,  N.  Y. 


lation. 

Savir 

gs  Effected. 

Coal  $3.50. 

Coal  si 

75.     Coal  53.50 

$65.62 





103.61 

29  50 

11135 

23  36 

37.05 

117.58 

20.20 

30  82 

148  40 





114.27 

20.  >t 

34.13 

145.74 

—5  35 

-f2.66 

Nelson  w.  Perry. 
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AV)/*.— The 'Object  of  this  department  is  to  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appenrinsr  in  American  and  foreifrn  period- 
iials.  The  abstracts  will  contain,  hneflv.  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad. 
rait.  Alistracis  made  bv  the  authors,  editors,  or  publishers  are  solicited  and 
should  he  sent  to  the  Philadelphia  office  of  The  Flkctrical  World.  122  Chest- 
nut street.  Th.-y  should  be  forwarded  so  as  to  be  received  at  least  as  eirly  as 
the  journal  in  which  the  oris'in^l  articles  appear :  they  should  not  be  loneer 
than  the  importance  of  the  subject  warrants,  and  must  complv  with  the  general 
outline  giren  above  the  compiler  reserving  the  right  to  edit  or  reject  themt 
Such  abstracts  mav  be  sent  in  the  English.  French  or  German  languages.  I. 
will  he  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals,  or 
of  such  electrical  journalsas  are  not  legularly  abstracted,  will  send  thecompiler 
a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 

DYNAMOS.  MOTORS  AND  TRANSfORMERS. 
ReversiN-  Rfgcneraiive  Armatures  and  Shert  Air  Space  Dynamos. 
—The  Lond.  "Rlec.  Rer.."  March  1.  leprints  the  recent  paper  of  Mr. 
Siyers.  with  the  ilhi'tratiotis.  of  which  there  are  quite  a  number;  the 
paper  was  abstracted  in  the  Dieest  last  week.  The  continuation  of  the  dis- 
cussion of  the  paper  is  published  in  the  Lond.  "Elee.  Eng  . "  March  ). 
Dr.  Prellei  discussed  the  subject  of  weight;  it  does  not  necessarily  mean 
a  reduction  in  the  price  and  for  traction  purposes  it  is  not  advisable 
to  make  if  too  light;  the  80-kw  machine  referred  to  weighs  100  lbs. 
per  kw;  Mr.  Brown's  60  kw  machines  weigh  90  lbs.  pet  kw.  the  Thury 
dynamos  weifrh  about  110  lbs  per  kw;  he  doubts  whether  an  efficiency 
of  96  per  cent,  can  be  obtained  in  practice.  Mr.  Evershed  considers  the 
arrangement  admirable  but  rather  complicated.  Mi.  Crompton  thought 
there  was  a  tendency  to  undervalue  the  anther's  invention  on  the 
ground  that  the  plain  slotted  armaturewas  sufficient.  Mr.  .Sayers  believes 
that  if  the  propoitions  which  he  has  given  are  cairjed  out  there 
will  be  no  heatine  whatever  of  the  pole  pieces  or  any  measurable  loss 
of  power;  in  r<»ference  to  the  comparative  weights  of  the  machines,  be 
stated  that  if  he  made  4  pole  machines  their  weight  would  be  approx- 
imately half  that  mentioned  in  the  paper;  the  main  object  is  not  "to 
get  a  legenerative  action  from  the  armature  with  z.  view  to  keeping  up 
the  voltage,  but  the  chief  advantage  was  that  enough  current  could  not 
be  put  on  the  armature  to  destroy  the  reversing  field," 

Alterrtalors  in  Parallel. — A  discussion, chiefly  of  local  interest. regard- 
ing the  Mordey  alternators  is  continued  in  the  Lond,  "Elec  ,"  March  1, 
Mr.  Siyers  relates  a  case  in  which  the  eccentiic  of  an  100-kw  engine 
broke,  but  notwithstanding,  the  alternator  which  was  running  in  parallel 
with  another  kept  perfectly  in  step  driving  the  engine  and  taking  a 
very  few  amperes;  the  momentary  rise  in  voltage  was    only  I    per   cent. 

Molor-Allemalor. — An  illustrated  description  of  the  one  designed  for 
the  e'ectrical  laboratoiies  of  the  University  College,  by  Dr.  Fleming  and 
worked  out  bv  Mr.  Kapp.  is  published  in  the  Lond.  "Elec.,"  March  1  ; 
it  is  intended  for  producing  alternating  currents  of  vaiious  frequencies 
and  for  generating  two  phase  cutrents;  it  consists  of  four  separate 
machines,  two  alternatois  and  two  continuous  cutient  motors  coupled 
diiectly  with  them  ;  the  two  pairs  may  furthermore  be  coupled  directly 
with  each  other.  An  indicatoi  in  the  form  of  a  column  of  liquid,  used 
in  connection  with  these,  is  also  described ;  it  will  indicate  a  change  of 
speed  of  less  than  1  per  cent. 

Application  of  Alternating  Current  Motors.— K  paper  by  Mr.  Fryer  is 
reprinted  with  numerous  illustrations  in  the  Lond.  "Elec.  Eng.,"  Match 
1.  In  the  first  part  he  gives  a  somewhat  elementary  explanation  of  the 
action  andjn  the  latter  part  some  descriptions  of  installations. 


Alternating  Current  Motor.— \n  a  lecture  by  Mr.  Bradley,  abstracted 
in  "El'ty"  and  more  briefly  in  the  "Elec,  Eng.,"  March  13,  be  describes 
a  machine  designed  by  himself,  in  which  the  armature  is  divided  longi- 
tudinally into  two  parts,  one  being  wound  with  German  silvei  wire  and 
the  other  with  copper  bars;  the  field  is  wide  enough  to  span  only  one  of 
these  windings;  for  starting,  the  field  is  placed  over  the  German  silver 
winding,  and  when  up  to  speed  it  is  moved  ovei  until  it  suirounds  that 
part  containing  the  coppet  bars;  be  showed,  by  means  of  a  lever  ard 
balance,  that  the  starting  toique  was  neatly  three  times  greater  with  the 
German  silver  winding  than  with  the  copper;  it  also  rises  more  rapidly 
at  low  frequencies;  the  efficiency  was  affected  very  little  by  the  substitu- 
tion of  a  solid  core  foi  a  laminated  one. 

Testing  Dynamos.— rXessis.  Freedman  and  Osterberg  have  started  a 
series  of  articles  in  "Elec.  Poner"  for  March  in  which  they  intend  to 
discuss  all  the  practical  tests  that  must  be  performed  on  dynamos  and 
motors.  The  first  article,  which  is  introductory,  gives  a  short  theoretical 
development  of  dynamo  design.. 


T/u-  EUctric  Motor. — "Cassier'9    Mag."  for  Match  contains    an  article 
of  a  popular  nature  by  Prof.  Crocker. 

LIGHTS  AND  LIGHTING. 
The  Electric  Arc.—'X\\^  article  by  Mrs.  Ayton  isee  Digest  March  9)  is 
continued  in  Lond.  "Elec."  March  1.  A  curve  is  given  shewing  clearly 
and  with  ceitainty  that  the  core  of  the  positive  carbon  is  lesponsible 
for  a  very  low  potential  difference  on  starting  the  arc.  The  influence 
of  a  flat  negative  tarbon  is  discussed  and  it  is  shown  that  the  shape  of 
the  negative  carbon  plays  a  very  small  part  in  the  change  of  voltage 
that  takes  place  on  starting  the  arc.  but  this  is  not  the  case  with  the 
flat  positive  carbon.  A  curve  is  given  showing  the  differences  in  the 
change  of  voltage  after  starting  the  arc  with  differently  shaped  caibons; 
the  changes  that  take  place  in  the  voltage  of  the  arc  just  after  starting 
are  due  in  order  of  importance  :  to  the  core  of  the  positive,  to  the  shape 
of  its  tip,  to  the  shape  of  the  tip  of  the  negative,  and  very  slightly  to 
the  temperature  of  the  carbons  befoie  starting.  She  discusses  the  effect 
of  changing  the  length  of  the  arc.  on  the  time  during  which  the  voltage 
remained  variable:  also  bow  the  varying  of  the  current  affected  this 
time;  with  flat  carbons  the  time  is  longer  the  shortei  the  arc  and  the 
smaller  the  current.  The  results  of  the  experiments  are  given,  made  to 
find  what  change  took  place  in  the  voltage  when  the  current  was  sud- 
denly increased  oi  diminished,  the  length  of  arc  being  kept  constant; 
quite  contrary  to  what  occurs  with  wires,  the  sudden  lise  of  cuirent  in 
an  arc  is  accompanied  by  a  sudden  fall  of  voltage  and  a  fall  of  cuirent 
by  a  rise  of  voltage.  With  a  sudden  change  of  current  the  sudden 
change  of  voltage  is  greater  with  a  cored  than  with  a  solid  positive 
carbon,  the  subsequent  slow  rise  or  fall  of  voltage  is  greater  with  the 
cored  than  with  the  solid  positive  carbon,  and  the  time  duiing  which 
this  slow  change  of  voltage  takes  place  is  greater  with  a  cored  than 
with  a  solid  positive  carbon.  The  time  the  voltage  takes  to  reach  its 
steady  value  after  a  sudden  change  of  current  is  less  with  a  longer 
than  with  a  shorter  arc;  the  sudden  exaggerated  changes  of  voltage 
probably  depends  on  the  difference  between  the  shapes  of  the  carbons 
and  craters  with  small  and  large  currents.  The  shapes  of  the  carbons 
show  that  with  a  laige  cuirent  both  are  burned  away  much  farther  down, 
making  the  lengths  of  t!ie  pointed  parts  shortei  the  smaller  the  cur- 
rents. The  voltage  necessary  to  maintain  a  large  current  through  a 
given  length  of  arc  will  be  less  when  the  caibons  are  normal  for  a  small 
current  than  when  they  are  noimal  for  a  large  one  and  the  reverse. 

Alternating  Cuirent  Arc  Lamp. — K  new  form  is  described  and  fully 
illustrated  in  the  "Elek.  Zeit.,"  Feb.  28;  instead  of  thete  being  an 
intermittent  movement  in  the  feeding  of  the  caibons,  it  is  continuous  in 
this  lamp;  the  regulation  is  effected  by  an  electromagnet,  having  a 
piece  on  one  of  its  poles  extending  to  one"  side,  forming  a  sort  of  polar 
extension  to  one  fide  only;  opposite  to  this  is  a  pivoted  copper  disc; 
when  an  alternating  current  flows  through  the  coil,  the  copper  disc  will 
revolve,  owing  to  the  unsymmetrical  chaiacter  of  the  pole  piece 
opposite  to  it.  the  magnetic  waves  traveling  from  the  core  out  toward  the 
end  of  the  extension  ;  the  rotation  is  opposed  by  the  weight  of  the  car- 
bon holder  and  a  turning  of  the  disc  feeds  the  carbon.  Several  modifica- 
tions, as  also  some  of  the  necessaiy  conditions,  are  described  and 
illustrated. 

Cost  oj  Manufaclun  of  Incandescent  Lamps. — A  detailed  table  of  costs 
of  the  manufacture  of  lamps  in  Germany,  on  the  authoiity  of  Mr. 
Krueger,  is  given  in  "L'Ind.  Elec  ,"  Feb.  25;  the  totals  are  about  as 
follows:  materials  4.4c.,  labor  3.1c.,  general  expenses  1.1c.  ;  in  addition 
he  allows  for  a  breakage  of  finished  lamps  of  10  per  cent. 

Lantern  Projection.— Zn  the  "Elec.  Eng.,"  March  13.  Mr.  Van  Dycke 
describes  a  device  for  orienting  the  crater;  a  semi-circular  electromagnet 
with  a  radius  of  about  three  inches  is  placed  so  that  the  arc  is  about  at 
its  centre  of  curvature;  this  produces  a  flaming  arc  and  the  crater 
remains  always  on  one  side,  is  oval  in  shape  and  makes  an  angle  of 
about  SO  degrees  with  the  axis  of  the  carbon  ;  the  caibons  burn  away 
considerably  faster  and  the  regulation  is  less  peifect,  but  he  believes  be 
obtains  about  .SO  per  cent,  more  light. 

.Vovel  Tower  Lighting.— kn  illustrated  description  of  the  novel  sys- 
tem to  be  used  on  a  new  building  in  Chicago  is  illustrated  and  described 
in  "Elec.  Ind. "  for  March;  the  outside  corner  of  a  building  consists  of 
a  long  vertical  shaft,  on  which  are  placed,  at  regular  intervals.  2,868 
incandescent  lamps;  diagrams  are  given  showing  the  method  of  connec- 
tion. 

POWER  AND  HEAT. 
Large  Transmission    Plant. — A  compilation  of  the  competitive  prop- 
ositions for  the  plant  at  Locle  (see    Digest    March    9)  is    published    in 

"L'Ind.  Elec.,'  Feb.  25;  all  the  different  systems  are  represented. 
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J  laslic  Couplings  for  Gas  Engines. — The  discussion  oii  this  siil)ject 
is  cuntinucd  in  a  communication  by  Mf.  Bablon  iu  "L'lud.  Kite," 
Feb.  is. 

Transmission  J'/iini.  — In  "Cassiei's  .Majf."  for  March  Mr.  Leggeit 
gives  an  illustrated  description  of  the  plant  at  Bodie,  Cal.,  which  is 
said  to  be  one  of  the  most  extended  tiansmission  plants  now  in  opera- 
tion in  this  country.  The  generator  is  a  Westmghouse  I2t»-kw  constant 
potential,  12  pole  alternator,  coupled  directly  with  the  water  wheels, the 
governor  for  which  is  described  at  some  length;  the  voltage  is  3,530; 
the  line  is  made  of  No.  1.  B.  &  S  gauge,  soft  drawn,  bare,  copper  wire, 
which,  however,  is  insulated  near  the  supports  before  being  attached  ; 
the  line  his  given  no  trouble  whatsoever:  the  distance  is  12.5;  the  motor 
is  a  synchronous  constant  potential  uiacliine  of  120-hp  which  is  started 
by  a  10-bp  Tesla  motor;  it  is  claimed  that  theie  is  but  very  little  lag  in 
the  phase  of  the  current  delivered  to  the  motor  and  therefore  the 
apparent  efliciencies  of  Ihesv  machines  is  for  all  practical  purposes  the 
true  electrical  efficiency;  the  daily  saving  over  the  u^e  of  the  .steam 
plant  is  said  to  be  S35  to  $40  per  day;  the  line  is  equipped  with  the 
Wurz  system  of  spaik  gap  arresters  and  choking  coils, 

Long  DistaHie  Tnnsmission. — .According  to  "Hlec.  Rev.,"  March  13,  it 
is  rumored  that  one  of  the  largest  power  plants  in  the  world  is  to  be 
erected  on  the  Susquehanna  River  to  supply  Philadelphia,  Wilmington 
and  Baltimore  with  light  and  power. 

Niagara  J-'alls  /Vii/;/.— The  "Elec.  Rev. ,"  March  13.  gives  some  illustra- 
tions of  the  tunnel,  subway  and  sectional  elevation  of  the  power  house. 

.W-.f  Sounrs  of  Elatric  yVic.r.— The  "Jour.  Teleg.,"  Peb.  20,  con- 
cludes the  lepriiit  of  the  lecent  article  by  Mr.  Thwaite  from  the  "Nine- 
teenth Century. "  discussing  the  problem  of  developing  power  at  the 
coal  mines  and  transmitting  it  electrically  to  industrial  centres. 

/'o'u'cr  Losses  in  'J'ransiiiission  Miic/iii!,vy  of  O'lilnil  S/cifions. — A  paper 
by  Ml.  Aldrich.  read  at  the  Montreal  meeting  'June.  1894)  of  the  Am. 
Soc.  Mec.  Eiig.,  is  published  in  the  transactions  of  that  society,  vol.  15, 
1894;  it  contains  some  interesting  results  of  tests. 

Eliclric  I'o-iier  in  Soutlu-rn  Cotton  A/i/ls.—The  "Eng.  Mag  "  for  March 
contains  an  aiticle  by  Mr.  McKissick  in  which  he  gives  the  advantages 
gained  by  electric  transmission  of  power  for  cotton  mills  and  describes 
biiefly  the  electric  plaut  at  the  Columbia  cotton  mills  (see  Digest  Feb. 
23)  and  the  mills  at  Pclzer.  He  reprints  the  table  of  Mr.  Flather  giving 
the  power  required  to  drive  the  shafting  in  a  number  of  large  factories, 
showing  that  it  varies  from  15  to  80  per  cent.,  the  average  being  38  6. 

FJcctric  Elevators. — In  an  article  by  Mr.  Fay  in  the  "Elec.  Age,"  March 
9,  he  discusses  the  question  of  the  power  required  for  elevators,  giving 
practical  formulas  and  a  convenient  diagram  from  which  the  horse 
power  required  for  any  velocitj'  in  feet  and  any  weight  can  be  deter- 
mined without  calculation;  tlie  diagram  is  based  on  an  tlEciency  lUKeful 
weight  divided  by  total  weight)  of  60  per  cent.  ;  the  lines  on  the  diagram 
are  all  diagonals,  laid  out  on  the  basis  that  it  takes  100  hp  for  10  tons  at 
a  velocity  of  100  feet  pei  minute.  The  issue  of  that  journal.  Maich  16, 
contains  an  illustration  of  an  Otis  Double  Screw  Electric  Elevator. 

I'o-uerjrom  Raihvay  Circuits.— \n  the  Elec.  Eng.,"  March  13,  Mr.  Guy 
describes  some  of  the  industrial  uses  of  motors  in  Los  Angeles,  taking 
their  power  from  street  railway  circuits;  the  company  supplies  in  this 
way  240  hp,  the  greater  part  of  it  being  for  elevators  and  for  cold  stor- 
age plants;  a  number  of  other  applications  are  illustrated  and  described. 

Gas  Engine-Dynamo.— The  "Prog.  Age,,"  March  1,  abstracts  a  report 
by  Prof.  Kennedy  of  some  tests ;  it  includes  a  table  giving  the  results  for 
a  number  of  different  loads. 

Electric  Cooi;xng  ami  Heating. — "Cassier's    Mag  "    for   March    contains 
an  illustiated  article  of  a  popular  nature  by  Mr.  Perry. 
TRACTION. 

Electric  Cahle  Railways. — Dr.  Pieller's  article  is  continued  in  Lond. 
"Engineering,"  March  I.  A  well  illustrated  description  of  the  Stanser- 
horn  road  is  given. 

Waterloo  &  City  Electric  Railway. — A  brief  description  of  the  civil 
engineeiing  features  of  the  tunnel  for  this  railway  is  published  in  the 
Lond.    "Elec.  Eng.,"  March  1. 


ser;  it  has  been  shown  that  the  motor  can  pull  a  boat  around  the  sharp- 
est curves.  The  system  it  quires  no  changes  in  the  present  methods, 
as  the  electric  uotor  simply  takes  the  place  of  the  mules;  the  speed  is 
said  to  be  doubled;  the  cost  per  boat  per  mile  for  borscB  is  giveo  as  18 
to  2a  cents,  while  that  for  the  electric  system  is  said  to  be  10  to  15  cents. 
'J'ests  of  a  Small  Railway  I'lanl.—K  paper  by  Mr.  Smith,  read  at  the 
Montreal  meeting  (June,  1894)  of  the  Am.  S"c  Mec.  Eng.,  is  published 
in  the  transactions  of  that  society,  vol.  15,  1894.  He  gives  the  tabulated 
results  in  considerable  detail,  including  indicator  diagrams  of  a  test 
made  on  a  railway  in  Detroit  in  October,  1893. 

Storage  Battery  Railway  and  Lighting  /'lant.—\  description  of  the 
Merrill  plant  (see  Digest,  Feb.  9)  by  Mr.  Condict,  is  given  in  the  "Eng. 
and  Min.  Jour.,"  Maich9.  Some  additional  information,  including  some 
load  diagrams,  is  given  in  the  "Elec.  Eng,,"  March  13. 

Accumulators  in  J'ower  Stations.— K  description  of  the  plant  in 
Zurich,  in  which  accumulators  ^re  used  to  equalize  the  load  on  the 
machines,  is  given  in  the  "Eng.  News."  March  14;  an  abstract  of  the 
original  article  was  given  in  the  Digest  July  28. 

Electric  L-.ocomotiws.—'titi:  "St.  Ry.  Gaz,"  March  9,  reprints  from 
"I.ippincolt's  Magazine"  for  March  an  article  by  Mr.  Vainev  describing 
briefly  the  electric  locomotives  that  have  been  constructed  in  this  coun- 
try. 

New  York  Trolley  Rules.— The  recommendations  of  the  State  Board  of 
Railway  Commissioners  are  given  in  the  "Elec.  Rev.,"  Match  13. 

Beeeher  Single  Rail  .Svslein.—Some  additional  information  regarding 
this  system  is  given  in  the  "Elec.  Eng  ,"  March  13,  including  illustra- 
tions of  the  cars.  Each  motor  car  will  cany  about  foui  tons  of  accumu- 
latois  and  will  have  a  30  hp  motor  with  a  40-in.  diiving  wheel .  the 
speed  is  intended  to  be  60  miles  an  hour  for  five  bouts,  nith  one  charge 
of  the  battery. 

M nite  Salvatore  Electric  Cable  Railway.  —The  "St.  Ry.  Giz.,"  March  9, 
ab.stracts  a  recent  aiticle  from  Lond.  "Engineering  "  including  two  of 
the  illustrations. 

Electric  Railway  Over  Niagara  Falls. — According  to  "Eng.  News," 
March  14,  a  cable  tramway  located  30  feet  above  the  crest  of  Ni.igara 
Falls  has  been  piojecled;  towers  will  be  erected  on  each  side  of  the 
river  and  a  double  set  of  cables  will  be  run  across  the  Horseshoe  Falls, 
from  which  an  electrically  operated  passenger  car  will  be  suspended. 

Binghamlon. — An  illustrated  description  of  the  railway  system  is 
given  in  "Elec.  Ind."  for  March. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Electricity  in  Mining.— the  article  of  Mr.  Corlett    mentioned    in    the 

Digest  March    9  is  reprinted    with     the    discussion  in  the  Lond.  "Elec. 

Eng.,"  March  1.     The  question  brought  up  regarding  the  lighting  of  pit 

tops  and  bottoms  is  discussed  by  Mi.  ^nell  in  the  "Lond  Elec,"  March 

1  ;  he  gives  some  general  hints  regarding  the  mains. 

Generator  Gas  Installation  in  Switzerland. — A  few  generatoi  gas 
installations  are  briefly  dc.-cribed  in  tae  "Elec.  Zcit.,"  Feb.  28.  One  6im 
has  recently    installed  several  of  over  100-hp  each;  a  gain  in  the  ratio  of 

2  to  3  is  claimed  as  compared  with  steam. 

Ptofitable  Plants Jor  Small  Towfis.-A  tianslation  in  abstract  of  the 
article  mentioned  in  the  Digest  last  week  is  given  in  the  Lond.  "Elec. 
Eng. ,"  March  1. 

Rules  and  Regulations  for  Installation.— The  "Elek.  Zeit."'  Feb.  28, 
gives  the  proposed  rules  prepared  by  the  committee  of  the  German 
Union  of  Electricians;  they  are  also  discussed  editorially. 

Municipal  Electric  Lighting  of  Pat  is. — "L'Ind.  Elec,"  Feb.  25, 
repiinls  some  large  tables  and  detailed  data  of  the  expenses  for  the  year 
1893  taken  from  a  recent  report  by  Mr.  Tavemier. 

London. — The  Lond.  "Elec."  Match  1.  gives  the  capital  and  outfut  of  a 
number  of  the  Loudon  stations,  all  of  which  show  an  increased  output 
and  a  deciease  in  the  ratio  of  working  expenses  toievenue;  all  are 
paying  a  satisfactory  dividend. 

Blackburn  —A  brief  description  of  the  station  is  published  in  the 
Lond.  "Elec.  Rev.,"  March  1;  the  low  pressure  three-wire  system  is 
used. 


Rail  Bonding  and  Its  Bearing  on  Electrolytic  Corrosion  — The  communi- 
cation by  Mr.  Low  (see  Dige.st  last  week)  is  concluded  in  the  "St.  Ry. 
Ga^.,"  March  9.  It  is  devoted  largely  to  a  description,  with  illustrations 
of  the  direct  bonding  S3'Stem  of  Mr.  Newbetry,  which  he  favors.  He 
gives  a  large  number  of  the  aovaiUages  of  diiect  bonding;  he  shows  the 
inconsistency  of  bonding  a  wile  to  the  web  of  the  rail  on  the  grounds 
that  the  carrying  capacity  of  the  rail  suiface  exposed  to  the  bond  wire  is 
insulhcient  and  that  undet  the  general  ptevailtng  conditions  the  cariy- 
ing  capicity  of  such  bonding  is  overestimated  by  about  20  per  cent.  ;  to 
enable  the  copper  to  take  a  current  up  to  its  lull  capacity,  its  suiface 
contact  with  the  rail  should  be  about  fix  times  the  area  of  the  wire, 
from  which  it  is  obvious  that  the  web  is  not  the  proper  place  lo  attach 
the  bond  wires.  In  conclusion,  he  bi  lieves  that  the  problem  of  elimi- 
nating electrolytic  corrosion  is  simply  one  of  judicious  bonding. 

Canal  Boat  Haulage. — The  Lamb  electric  cable  system  is  described 
and  illustrated  in  the  "Elec.  Eng.."  March  13.  Results  of  recent  experi- 
ments are  said  to  have  demonstrated  that  the  system  is  entirely-  feasible  ; 
a  motor  travels  along  a  suspended  cable,  exerting  a  pull  on  another  sim- 
ilar cable,  the  boat  being  connected  with  the  motor  bj*  means  of    a  haw- 


Statistics  of  Boston. —Some  statistics  from  a  recent  report  are  given  in 
"Elec    Eng.,"  March  13. 

Test  and  Operation  of  Electric  Plants.— Th^  serial  by  Mr.  Armstrong  is 
continued  in  "Elec.  Ind."  for  March. 

WIRES.  WIRING  AND  CONDUITS. 

Explosions. — The  English  journals,  March  I.  continue  to  record  explo- 
sions in  electric  conduits.  The  Lond.  "Elec  ,"  March  1,  editorially  calls 
attention  to  a  somewhat  remarkable  explanation  which  was  found  for  the 
presence  of  the  spark  in  districts  where  stoneware  insulators  are  used  ; 
verdigiis  was  found  on  the  copper  mains  and  a  whitish  salt  on  the  insu- 
lators which  was  found  to  be  nearly  pure  caustic  soda:  when  water  was 
thrown  on  it  fl..nies  shot  out.  showing  that  pure  metallic  sodium  was 
electrolytic.illy  producd  which  in  the  presence  of  water  turns  into 
caustic  soda;  under  conditions  which  may,  and  do  exist,  particles  of 
metallic  sodium  remain  which,  in  contact  wilh  water  will  jnoduce  the 
flame.  The  remedy  is  to  abandon  that  material  for  the  insulators  and 
to  adopt  glass  instead  as  is  done  in  many  other  places  in  which  plenty 
of  gas  was  found  but  where  no  explosions  have  occurred;  the  film  of 
moisture  on  the  glass    insulator  can  do  no   more    damage    than    sligLtly 
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lower  the  insulation  while  the  other  material 
electrolyte. 

aitderi'roiiHd  HUrfs  in  J'aris.—Mt.  Monmeique's  ailicle  is  concluded 
in  "L'EclairaKC  IJlec,"  Feb.  9  and  16.  In  his  conclusions  he  expresses 
the  belief  that  in  large  cities  wliere  underground  wires  are  required 
there  will  soon  be  a  return  to  the  use  of  armored  cables  for  a  double 
electiical  and  mechanical  protection  and  placed  directly  in  the  earth; 
if  conduits  must  be  usjd  he  recommends  glazed  carthenwaie;  he  does  not 
favor  metallic  conduits.but  if  they  are  obligatoiy  the  cables  used  should 
be  of  the  same  kind  as  those  which  are  intended  to  be  placed  directly  in 
the  earth  ;  great  attention  must  be  given  to  ventilation  of  the   conduits. 

£/e,iri,  H'iritig and llie  J'ire  //,>z„r</.—The  "Bug.  Mag."  for  March 
contains  an  article  by  Mr.  Cabot,  in  which  he  discusses  the  causes  of 
electric  fires  and  the  means  of  theii  prevention ;  he  believes  that  all  the 
dangers  which  have  arisen  from  the  use  of  electricity  on  metallic  cir- 
cuits can  be  overcome;  one  of  the  chief  dangers  arises  from  the  employ- 
ment of  unskilled  and  inco'mpetenl  workmen. 

ELECTKO-PHYSICS  AND   MAGNETISM. 

Atmospheric  EUclriciiy.—K  Royal  Institution  lecture  by  Prof. 
Schuster  is  abstracted  at  some  length  in  the  I.ond.  "Elec.  Rev.,"  March  1, 
including  some  of  the  illustiations  of  the  apparatus  and  curves.  To 
explain  the  modern  theory  of  electiic  discharge  he  stretched  a  piece  of 
elastic;  the  two  ends  then  seemed  to  be  attracted  to  each  other  due  to 
a  stress  between  them ;  he  states  that  it  is  bettei  to  considei  that  elec- 
tricity is  not  a  something  itself  but  the  manifestation  of  a  something 
between  the  charged  bodies  which  exhibits  results  of  a  nature  of  a 
stress;  when  the  rubber  breaks  the  analogy  with  a  spark  is  complete; 
that  which  breaks  down  cannot  be  the  ether  because  without  air  no 
spaik  would  pass.  He  showed  experiments,  the  apparatus  foi  which  is 
illustrated,  to  prove  that  heated  air  conducts  and  that  electrified  air 
dischaiges  a  chaiged  body.  He  discusses  the  question  where  the  lines 
of  force  end ;  balloon  and  kite  experiments  have  been  made  to  heights 
up  to  10,000  and  20,000  feet;  electrification  apparently  vanishes  at  12,000 
feet;  diuinal  vaiiations  are  uniform  ovei  the  earth;  atmospheric 
electrification  appears  to  be  connected  with,  not  the  amount  of  watery 
vapor,  but  the  aqueous  vapor  pressure ;  he  gives  a  curve  connecting 
the  volts  per  cm  with  the  pressure ;  he  intimates  that  some  connection 
may  exist  between  the  ultra-violet  solar  radiation  and  the  amount  of 
moisture  in  the  air.  Lines  of  force  seem  to  find  their  anchorage  on 
small  masses  of  matter  and  dust  storms  exercise  an  influence,  thus  a 
dust  storm  in  upper  Egypt  seems  to  reverse  the  electrical  eSects  in  the 
centre  of  Germany  ;  waterfalls  cause  a  redistribution  for  many  miles  ; 
we  do  not  know  where  the  lines  of  force  end  in  their  upper  extremities. 
He  defines  two  kinds  of  thunderstorms;  oaks  aie  frequently  struck  but 
beeches  very  seldom,  owing  probably  to  the  oily  mattei ;  the  safest 
couise  for  a  human  being  in  a  thunderstorm  is  to  get  thoroughly  wet ; 
"Franklin  has  recorded  that  he  could  kill  a  rat  when  diy  by  a  lightning 
discharge,  but  when  wet  never."  Theories  of  atmospheric  electiicity 
are  briefly  discussed  as  also  the  aurora  borealis;  he  shows  the  impor 
tance  of  observations  of  atmospheric  electricity  in  polai  expeditions. 

Experiments  with  Alternating  Currents.— 7he  "Phil.  Mag."  for 
March  contains  a  paper  by  Mi.  Griffiths.  If  an  alternating  current  and 
a  constant  current  combined  go  through  the  coils  of  a  galvanometer,  the 
defection  of  the  needle  is  greater  than  that  pioduced  by  the  constant 
current  alone;  he  discusses  this  phenomenon  and  describes  experiments 
made  to  investigate  it;  the  action  of  the  needle  will  vaiy  approximately 
as  the  square  of  the  alternating  current.  He  offers  a  hypothesis  for  the 
phenomenon  noticed  by  Lenard,  namely:  the  resistance  of  bismuth  in  a 
strong  magnetic  field,  when  measured  with  an  alteinating  current  and 
a  telephone,  is  greater  than  when  measured  with  a  steady  current  and  a 
galvanometer;  he  describes  experiments  with  bismuth  and  spirals,  all 
of  which  gave  negative  results ;  he  describes  a  convenient  and  satisfac- 
tory arrangement  for  diminishing  the  spark  on  breaking  a  current.  He 
gives  a  discussion  of  the  behavior  of  the  method  of  differential  winding 
for  diminishing  the  spark  on  bieaking  a  circuit;  also  a  theoretical  treat- 
ment of  the  working  of  the  interrupter  for  high  frequencies;  he  also 
describes  the  method  adopted  to  compaie  self-inductions. 

Production  of  Cathode  Jiays.— A  paper  by  Mr.  Kowalski  from  the 
"Comptes  Rendus,"vol.  120,  page  82,  is  reprinted  in  "L'ficlairage 
Elec,"  Feb.  9.  He  describes  experiments  to  investigate  the  statement  of 
Mr.  Goldstein  that  the  rays  produced  at  the  cathode  form  three  distinct 
radiations  and  that  the  so-called  cathode  rays  are  produced  in  the  dark 
spaces  of  Ciookes.  His  experiments  show  that  cathode  rays  have  the 
following  properties:  their  production  is  not  limited  to  the  dischaige 
of  metallic  electrodes  through  larefied  gases;  they  are  produced  wher- 
ever the  primary  glimmer  reaches  a  considerable  intensity,  or,  in  other 
words,  wherever  the  density  of  the  lines  of  current  is  sufficiently  gieat; 
the  direction  of  their  propagation  is  that  of  the  lines  of  current  in  the 
part  where  the  rays  are  produced,  in  the  direction  from  the  negative 
to  the  positive  pole. 

Aa/!OH.— Ml.  Waddel!  in  the  Lond.  "Elec,"  March  1,  protests  against 
spelling  the  word  "kathion";  the  error  arose  by  a  false  analogy  with 
"kathode." 

Potential  and  Current  in  a  IVire  Moving^  in  a  Field, — A  paper  from 
the  Italian  by  Mr.  Lombardi  on  the  variation  of  the  potential  and  the 
intensity  of  the  current  in  an  open  ciicuit  moving  in  a  uniform  mag- 
netic field  is  abstracted  in  "L'Eclairage  Elec,"  Feb.  16;  it  is  of  a 
mathematical  nature. 


Electrostatics.— hn  article  by  Mr.  Pellat  of  a  mathematical  nature  on 
"Electrostatics  Not  Founded  on  the  Law  of  Coulomb  and  the  Electric 
Force  Acting  on  the  Surface  of  Separation  of  Two  Dielectrics"  is  begun 
in  "L'Eclairage  Elec,"  Feb.  16. 

Transmission  of  Energy  bet-ueen  the  Source  and  the  Conductor.— An 
Academy  paper  by  Ml.  Vaschy  of  a  mathematical  natuie  on  "The  Loss 
of  Transmission  of  the  Energy  between  the  Source  and  the  Conductor 
in  the  Case  of  a  Permanent  Current"  is  abstracted  in  "L'Eclairage 
Elec,"  Feb.  9. 

.Viilliple  Resonance  of  Electric  Oscillations.— An  article  by  Mr. 
Strindberg  is  abstracted  briefly  in  "L'Ind.  Elec,"  Feb.  25. 

Electric  Properties  of  Pure  Sulphur.— A  Royal  Society  (London) 
papet  by  Messrs.  Threlfall,  Brearley  and  Allen  is  abstracted  in  "L'Eclair- 
age Elec. , ' '  Feb.  9. 

Slow  Changes  in  the  Permeability  of  Iron.  -The  paper  of  Mr.  Mordey 
(see  Digest  last  week)  is  concluded  in  the  Lond.  "Elec."  and  "Elec 
Rev.,"  March  1.  The  iron  of  some  t-ansformers  which  showed  this 
increase  did  not  return  to  its  original  condition  aftei  a  period  of  repose,  if, 
therefore,  repose  in  some  cases  prevents  the  rise,  be  believes  it  is 
because  the  time  of  use  is  not  long  enough  to  allow  of  much  increase  in 
temperature;  if  only  slightly  warmed  even  when  caused  by  magnetiza- 
tion, its  permeability  remains  unaffected;  it  is  possible  that  continued 
moderate  cold  may  bring  the  iron  back  to  its  original  condition  oi  even 
permanently  increase  its  permeability,  a  point  which  he  intends  to 
investigate  ;  these  slow  changes  of  the  hysteresis  must  not  be  classed  with 
the  immediate  effect  produced  by  moderate  heating  of  the  iron ;  the 
inciease  in  hysteresis  may  have  an  impoitant  influence  in  the  reliability 
of  measuring  instruments  having  iion  poitions  magnetized  by  alternat- 
ing currents,  as  the  constants  may  gtadually  fall.  He  gives  the  conclu- 
sions of  his  tests,  all  of  which  were  given  in  full  in  the  Digest  Jan.  12,  in 
which,  however,  an  error  appeared.  No.  5  should  read,  "it  is  not  pro- 
duced when  the  iron  is  not  allowed  to  rise  more  than  a  few  degrees 
above  the  ordinary  temperature."  In  an  appendix  he  shows  the  effects 
of  pressure  without  heat;  the  loss  in  a  transformer  was  measured  after 
which  it  was  subjected  to  a  piessure  of  about  1,500  pounds  per  sq.  in. 
perpendiculat  to  the  lamin.'e,when  the  loss  was  found  to  have  increased 
21  per  cent.  ;  after  30  days'  continued  subjection  to  this  pressure  the  loss 
remained  practically  unchanged ;  on  removing  the  pressure  the  loss  was 
the  same  as  before  the  piessure  was  applied;  without  heat,  therefoie, 
pressures  up  to  this  limit  produced  no  permanent  effect;  the  decieafe 
in  permeability  due  to  continued  heating  is  not  to  be  accounted  for  by 
haidening  pioduced  by  pressure ;  the  hardening  which  takes  place  at 
these  low  temperatures  is  apparently  similar  to  that  which  takes  place 
in  iron  when  heated  and  suddenly  cooled.  Tests  are  being  made  to 
find  the  effect  of  heat  combined  with  pressure.  In  another  appendix 
he  gives  the  results  of  a  test  with  a  transformer  heated  in  an  oven,  show- 
ing a  considerable  increase  in  hysteresis  loss. 

Propagation  of  Magnetization.— Thft  paper  hy  Messrs.  Hopkinson  and 
Wilson  which  was  abstracted  in  the  Digest  last  week  is  concluded  in  the 
Lond.  "Elec,"  March  1,  consisting  almost  entiiely  of  numerous  large 
tables,  curves  and  illustrations  of  the  appaiatus.  It  deals  with  alternating 
currents  of  periodic  times  varying  from  4  to  80  seconds ;  it  does  not  admit 
of  being  abstracted.  In  summarizing  their  results  they  point  out  the 
marked  effect  of  a  change  of  frequency  on  the  average  induction  pet 
unit  area  of  the  innermost  coil  when  dealing  with  comparatively  small 
maximum  inductions;  the  maximum  force  per  linear  cm.  due  to  the 
currents  in  the  coil  is  4.8,  but  the  average  induction  per  sq.  cm.  of  the 
innermost  coil  was  reduced  from  7,690  to  1,630  by  a  change  of  frequency 
from  ji,  to  jiff ;  but  this  was  not  the  case  on  the  higher  portion  of  the 
induction  curve;  with  500  periods  per  second  only  the  outside  layers 
of  the  1  mm  wire  were  really  useful ;  the  ergs  dissipated  pel  cycle 
per  cb.  cm.  were  26,000  by  induced  currents  and  about  17,000  by  mag- 
netic hysteresis,  which  shows  that  when  the  wires  in  armature  cores 
are  of  an  ordei  of  1  mm  or  2  mm  diameter  the  loss  by  induced  currents 
would  be  but  small  as  compared  with  the  loss  by  hysteresis,  assuming 
the  wires  to  be  perfectly  insulated.  They  infei  that  the  ordinary  prac- 
tice of  making  transformer  plates  about  H  mm.  thick  and  plates  of 
armature  cores  1  mm  thick  is  not  far  wrong;  not  much  is  lost  by  local 
currents  and  the  plates    could  not  be  made  much  thicker  without  loss. 

Electromagnetic  Stress —The  "Phil.  Mag. "  for  March  contains  a  paper 
by  Mr.  Jones  in  which  he  describes  experiments  to  determine  the  tiue 
relation  between  electromagnetic  stre.ss,  or  lifting  powei  per  unit  area 
of  magnets,  and  magnetisation  ;  he  reviews  the  numerous  experiments 
made  by  others  and  describes  in  detail  those  made  by  himself;  they 
were  made  to  realize  as  closely  as  possible  the  conditions  under  which 
the  results  could  best  be  compared  with  Maxwell's  theory;  the  iron  was 
in  the  form  of  an  ellipsoid  of  revolution  cut  into  two  halves;  the 
results  are  given  in  tables  and  curves  and  agiee  with  Maxwell's  theory 
to  'A  per  cent,  for  inductions  up  to  19,000  units;  the  curve  connecting  the 
induction  with  the  square  root  of  the  number  of  giammes  supported  is 
a  straight  line:  the  present  method  is  said  to  have  gieat  advantages 
over  the  ballistic,  in  which  the  weights  for  the  same  induction  some- 
times differ  20  per  cent.  ;  he  concludes  that  any  apparatus  of  the  Thomp- 
son permeameter  type  may  therefore  be  used  for  accurate  measurements 
of  magnetic  induction  in  uniformly  magnetized  bars,  the  essential  con- 
ditions being  that  the  contact  suifaces  aie  plane,  that  the  upper  bar  can 
be  accurately  adjusted  and  rigidly  fixed  and  that  the  contact  surfaces 
are  as  nearly  as  possible  flush  with  the  end  of  the  magnetizing  coils; 
the  lower  bar  must  also  be  guided. 
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Influence  of  7em[>erature  on  the  IHill  of  Permanent  Magnets.— Ka 
abstract,  including  the  table  of  values  of  the  tests  of  Mr.  Pictet,  men- 
tioned in  the  Digest  last  week,  is  published  in  the  Lond.  "Klec.  Bug.," 
March  1. 

Maj^netization  Curves. — In  Lond.  "Engineering;,"  March  I,  Mr. 
Jenkin  calls  attention  to  a  supposed  error  in  the  HadQeld  curves  men- 
tioned lu  the  Digest  last  tveek  and  gives  some  others  (now  somewhat 
old)  for  Crewe  cast  steel. 

Magnetism  and  Chemical  Reactions,  E.  M.  P.  of  Magnetization.— K 
paper  by  Mi.  Huruuzescu  is  published  in  "L'Eclairage  Elcc,"  Feb. 
9  and  16;  he  gives  a  history  of  the  subject  and  the  results  of  some 
recent  expel iuients.  "L'lnd.  Klec,"  Feb.  25,  contains  some  remarks 
of  Mr.  Janet  regarding  the  paper  of  this  author  which  was  abstracted  in 
the  Digest,  Jan.  19. 

Magnetic  Permeability  for  Rapid  Electrical  Oscillation.— In  the 
"Phil.  Mag."  for  March  Mr.  St.  John  gives  a  correction  of  an  erroi  in 
his  recent  article  abstracted  fiom  the  Digest  Nov.  24. 

Multiple  Resonance.— K  paper  by  Mr.  Bjerknes  fiom  the  "Ann.  Phys.  u. 
Chem.,"  No.  1,  1S95,  is  brieBy  abstracted  in  the  "Amer.  Jour.  Sci."  for 
March.  In  connection  with  the  subject  of  the  appaient  diffraction  of 
electric  waves,  he  points  out  thai  there  is  an  important  difference 
between  interferences  of  light  waves  and  that  of  electiical  waves;  what 
may  seem  to  be  spectral  dispeision  may  be  only  the  multiple  reso- 
nance of  the  instrument. 

Animal  liUctricity.—X\i&  third  and  concluding  part  of  a  long  article  by 
Prof.  Thurston,  published  in  the  "Jour.  Frank.  Inst."  for  March,  on 
"The  Animal  as  a  Prime  Movet,"  is  devoted  largely  to  the  subject  of 
electiicity  in  animals,  and  its  generation ;  he  refers  also  to  the  very 
efficient  production  of  light  by  animals.  The  statement  in  the  Digest 
last  week,  under  the  heading,  "The  Animal  as  a  Machine,"  appears  'o 
be  due  to  this  writer. 

Action  at  a  Distance.— '"EiWc.  Power"  for  March  contains  a  short, 
populai  article  by  Mr.  Osterberg  in  which  he  shows  how  the  theory  of 
action  at  a  distance  developed  and  how  Faraday,  Maxwell  and  Herlz 
dispioved  the  same. 

Minimum  Temperature  of  Visibility. — The  recent  paper  of  Mr.  Gray  is 
abstracted  at  some  length  in  the  "Amer.  Jour.  Sci."  foi  March. 

Hysteresis. — The  discussion  on  the  subject,  by  Mr.  Harrison,  is  con- 
tinued in  the  "Elec.  Age,"  Match  9  and  16. 

Argon.— fin  editorial  from  the  "Lond.  Elec.  Rev.,"  on  this  new  con- 
stituent of  the  atmosphere,  is  repiinted  in  the  "Elec.  Rev.,"  March    13. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Borchers'  Battery. — The  I.ond.  "Elec,"  Maich  1,  contains  a  communi- 
cation by  Mr.  Rhodin.  He  claims  that  proof  is  not  needed  to  show 
that  the  energy  cannot  be  derived  from  the  oxidation  of  carbon  mon- 
oxide; the  positive  or  energy  developing  elements  must  have  the  char- 
actei  of  the  cathion  of  an  electrically  decomposed  electrolyte;  the  most 
characteristic  propeity  of  a  cathion  is  that  it  is  able  to  combine  with 
bydroxyle  to  a  basic  hydrate  or  replace  hydrogen  in  a  negative  hydro- 
gen combination  forming  a  salt;  carbon  monoxide  does  not  enter 
directly  in  combination  with  water  but  can  be  made  to  do  so  indirectly, 
the  result  being  formic  acid  HOCOH.  It  is  also  certain  that  a  com- 
pound cathion  must  be  of  a  chemically  unstable  chaiacter  and  in  most 
cases  of  only  a  hypothetical  existence;  carbon  monoxide,  CO,  has  all 
the  properties  of  an  exceedingly  well  balanced  chemical  compound;  it 
has  the  characteristic  of  negative  radicals  generally  and  whenever  it 
enters  a  positive  radical  the  properties  of  these  radicals  depend  upon 
another  element  than  carbon,  generally  nitrogen;  the  only  other  class 
of  CO  compounds  known  are  non-electrolytes;  CO  has  the  characteristic 
of  an  anion  and  it  therefore  cannot  be  used  directly  as  a  current  devel- 
oper, but  this  does  not  exclude  the  possibility  of  utilizing  its  leducing 
power  for  leviving  the  cathode.  According  to  bis  opinion  the  eneigy 
in  the  Borcheis  cell  is  due  to  the  oxidation  of  copper;  the  cathode  is 
constantly  supplied  with  fresh  copper  by  the  reduction  of  the  oxy- 
cbloride  of  copper  by  means  of  the  compound  of  cuprous  chloride  and 
carbon  monoxide;  the  difference  between  the  combination  heats;  under 
these  conditions  the  copper  cathode  might  even  increase  in  weight. 

Compressing  and  Shaping  Eleclrolytically  Deposited  Metals.— The 
Lond.  "Elec.  Rev.,"  March  1,  abstracts  a  recent  article  by  Mr.  Langbein 
from  the  "Zeit.  f.  Elect,  u.  Electrochem.,"  1894,  page  161.  It  is  for  the 
purpose  of  producing  articles  on  surfaces  of  revolution;  the  coie  is 
made  of  clay,  shaped  to  any  required  form,  after  which  it  is  baked  and 
rolled  under  pressure;  after  rendering  the  surface  conducting  it  is  placed 
in  the  bath  where  it  is  kept  rolling,  pressure  being  applied  to  it  to  any 
desired  extent.  It  is  stated  that  the  metal  thus  obtained  is  exceedingly 
tough  and  resisting;  the  piocess  is  claimed  to  have  superior  advantages 
over  the  somewhat  similar  Elmore  process,  one  of  which  is  that  much 
more  woik  can  be  done  in  the  same  space  and  the  objects  may  have  any 
profile. 

Accumulators  with  Powdered  Lead.— A  translation  of  the  article,  men- 
tioned in  the  Digest  last  week,  is  given  with  the  illustrations  and  data 
in  the  Lond.  "Elec.  Eng.,"  March  1, 

Z)ja/>/irao-»i.— According  to  "L'Eclairage  Elec,"  Feb.  9,  Mr.  Kellner 
uses  soap  as  a  porous  diaphragm  in  the  electrolysis  of  alkaline  chloride. 

Metallurgy  of  Gold  -The  "Prog.  Age,"  Feb.  15,  desciibes  what  is 
termed  a  very  piomising  process,  which  has  recently  been  introduced 
and  which  is  claimed  to  avoid  the  gieat  waste   that   often    takes   place, 


especially  in  obtaining  the  finer  particles  of  gold;  it  appears  that  the 
mateiial  is  treated  with  a  solution  of  cyanide  of  potassium,  the  solution 
being  treated  in  an  electrolytic  cell  having  a  positive  plate  of  lead  and 
a  negative  plate  of  mercury,  the  gold  being  gathered  on  strips  of  copper 
connected  with  the  mercuiy ;  the  extraction  is  nut  complete  and  the 
solution  is  used  ovei  and  over  again;  It  is  stated  that  by  this  piocess  a 
capacity  of  handling  10,000  tons  of  pulp  per  mouth  will  cost  but  two 
dollars  per  ton.  (In  this  connection,  atteutiuu  may  be  called  to  an 
article  in  the  "Eng.  and  Min.  Jour.,"  Feb.  23,  pointing  out  an  advan- 
tage in    using  bromide  of  cyanogen.) 

jVicieling  Baths. — "Elec  Ind."  for  March  publinhes  the  formulas  of 
a  number  of  good  baths,  from  a  German  journal. 

.Storage  Batteries  ami  Their  Construction. — A  serial  by  Mr.  Pumpelly 
is  begun  in  "Elec.  Ind."  for  March;tbe  piesent  poition  is  introductory, 
UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Electrostatic  Capacity  of  Coils. — An  Academy  papei  by  Mr.  Cauio  is 
abstracted  in  "L'Ind.  Elec,"  Feb.  25;  he  discusses  the  electrostatic 
capacities  of  coils  and  their  influence  in  the  measurement  of  coefficients 
of  induction  by  means  of  the  Wheatstone  bridge.  Coils  with  bifilar 
windings  have  a  negligible  self-induction  but  a  capacity  which 
increases  rapidly  with  the  length  of  the  wire  and  which  in  some  cases 
may  be  considerable;  he  suggests  a  method  for  reducing  this  capacity 
and  has  obtained  excellent/results;  it  consists  in  winding  the  layers 
alternately,  always  starting  from  the  same  end  by  bringing  the  wire 
back,  longitudinally,  for  each  layer;  this  gives  better  results  than  the 
winding  proposed  by  Chaperon ;  as  ordinarily  wound  the  capacity 
became  considerable  and  as  the  measuiement  really  gives  the  difference 
between  the  self-induction  and  the  capacity,  one  can  obtain  a  negative 
self-induction  ;  the  effects  of  the  capacity  are  negligible  in  measure- 
ments made  with  the  ordinary  Wheatstone  bridge,  but  they  are  of 
importance  in  measuring  coils  having  small  inductance  with  high 
resistance. 

Instrument  for  Afeasuring  Inductances,  Capacities  and  Polarizing 
Resistances. — A  description  of  the  present  improved  form  of  Profs. 
.\yrton  and  Perry's  secohmmeter,  as  now  made  by  Nalder,  is  published 
in  the  Lond.  "Elec."  and  "Elec  Rev.,"  March  1,  the  former  containing 
also  a  diagram  of  the  connections. 

The  Clark  Cell  When  Producing  a  Current. — Mr.  Threlfall,  in  a  com- 
munication to  the  "Phil.  Mag."  for  March,  takes  exception  to  some  of 
the  statements  made  by  Mr.  Skinner  in  the  article  which  was  abstracted 
in  the  Digest  Oct.  20;  he  considers  that  Mr.  Skinner's  unconditioned 
statement  of  his  conclusion  appeals  somewhat  inadequate. 

Differential  Electrometer. — The  paper  from  the  Italian  by  Mr.  Arno  on 
the  use  of  the  quadrant  electrometer  as  a  diffeiential  instmrnent  is 
abstracted  with  an  illustration  showing  the  connections,  in  "L'Eclair- 
age Elec,"  Feb.  16. 

Idiostatic  Electrometer. — A  new  and  very  sensitive  type  by  Mr.  Righi 
is  described  and  illustiated  in  "L'Eclairage  Elec,"  Feb.  9. 

Demonstration  Apparatus  for  Thermo- Electric  Currents. — An  illus- 
trated description  of  the  apparatus  of  Mr.  Guillaume  which  was 
desciibed  in  the  Digest  Dec.  22  is  reprinted  from  "La  Nature"  in  the 
Lond.  "Elec.  Rev.,"  Feb.  22. 

Electrochemical  Curve  Tracer. — A  repiint  of  the  greater  part  of  the 
article  mentioned  in  the  Digest  March  9  is  published  in  "L'Eclairage 
Elec,"  Feb.  9. 

Measurement  of  the  Magnetic  Properties  of  Iron. — A  Royal  Society 
(London)  paper  by  Mr.  Gray  is  abstracted  in  "L'Kclairage  Elec," 
Feb.  9. 

Measuring  the  Armature  Loss  and  Efficiency  of  Motors  and  Gene- 
rators.— The  "Elec  Zeit.,"  Feb.  28,  contains  a  long  reply  by  Mr.  Grau 
in  reply  to  a  recent  criticism  of  Mi.  Lenz  (see  Digest,  Match  9).  He 
claims  that  the  statements  are  not  correct ;  the  error  in  his  formula  is 
not  more  than  1  per  cent. 

Measuring  the  Specific  Resistance  of  Pure  Copper. — A  Royal  Society 
(Loudon)  paper  of  Messrs.  Swan  and  Rhodin  is  abstracted  in  "L'Eclair- 
age Elec,"  Feb.  9. 

Measuring  Eddy  Current  and  Hysteresis  Losses  in  Direct  Current 
Armatures. — "El'ty.,"  March  13,  contains  an  article  by  Mr.  Peirce,  in 
which  he  describes  a  method  in  which  the  common  sources  of  error  do 
not  exist  and  which  has  other  advantages.  The  machine  to  be  measured 
is  driven  directly  by  a  motor,  a  series  motor  being  preferred  ;  theE.  M.  F. 
applied  to  the  driving  motor  is  varied  until  the  speed  of  the  diiven 
armature  is  steady  and  the  desiied  amount,  the  magnetization  of  the 
diiven  machine  beii:g  zeio;  the  cuirent  and  voltage  of  the  motor  aie 
then  measured ;  a  current  is  then  sent  through  the  magnetizing  coils  of 
the  driven  machine  and  an  E.  M.  F.  is  applied  to  the  armatuie  of  the 
driven  machine  slightly  greater  than  and  opposite  to  the  E.  M.  F.  gen- 
erated by  it  until  the  current  through  the  armature  drives  it  as  a  motor 
and  exerts  just  torque  enough  to  balance  the  hysteresis  and  eddy  current 
losses,  leaving  the  driving  motor  to  furnish  the  balance  of  the  power, 
which  will  then  evidently  be  exactly  the  same  as  in  the  first  test;  under 
these  conditions  the  input  into  the  diiven  armatuie  is  equal  to  the  eddy 
current  and  hysteresis  losses,  plus  the  resistance  loss  in  the  armature 
windings,  which  latter  can  readily  be  subtracted.  The  process  is 
repeated  for  any  other  degrees  of  magnetization  ;  in  this  method  the  loads 
and  speeds  are  the  same  in  all  the  tests  and  theiefore  the  other  losses 
of  all  descriptions  are  constant.     A  few  hints  are    added,  one    of    which 


376 


THE    ELECTRICAL    \\rORLE». 


Voi,.  XXV.     No.  12. 


i«  Uiat  a  direct  reading  tachometer  or  other  ccntrifuRal  indicator  shou  d 
oc  used  instead  of  a  -speed  counter,  as  it  is  iuipoilant  to  know  the 
^peed  at  any  instant;  the  machine  must  be  running  steadily  at  that 
spied  and  the  measutements  must  therefore  not  be  mbde  while  the 
speed  is  incieasing  or  diminishing.  It  is  sometimes  of  an  advantage 
to  inciease  the  H.  M.  H.  of  the  supply  circuit  to  the  motor  and  insert  a 
resistance  in  the  armature  ci.cuit.  so  that  the  drop  in  this  lesistance  is 
about  the  same  as  that  throuRb  the  moloi  ;  under  these  conditions  the 
difference  between  the  applied  and  the  counter  U.  M.  Ks.  is  consider- 
able  and  slight  variations  in  the  former  have  a  coirespoudingly  slight 
effect  on  the  current.  (He  appears  to  assume  that  the  friction  loss  is 
constant  with  and  without  excitation,  the  corrcctneos  of  which  assump- 
tion may  be  questionable;  it  appears  that  any  change  in  the  friction  loss 
wculd,  in  this  method,  be  credited  to  the  losses  which  are  being 
measured-) 

Calculalh'n  and  Measure  of  Small  Imluclances.— The  "Amer-  Jour. 
So-"  for  Kebruarv  calls  attention  to  a  paper  by  Mr.  Wien  in  the  "Ann. 
Pbys.  u-  Chem.,"  No-  13,  1894.  in  which  he  discusses  the  calculation 
and  the  experimental  determination  of  the  induction  coefTicients  of 
oscillators  and  resonators,  such  as  arc  used  in  the  study  of  electric  waves- 

Jnjiuence  Machine.— k  large  illustration  of  the  Morton-VVimshurst- 
Holti  machine  for  therapeutical  use  is  given  in  the  "Elec.  Age," 
March  16- 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Portable  Telephone  Apparatus. —  A  brief  description  is  given  in  the 
Loud.  "Elec-  Eng.,"  March  1,  of  the  apparatus  of  Mr.  Berliner  consisting 
of  a  portable  telephone  set  used  in  Geimany,  intended  to  be  connected 
with  telegraph  wires  on  open  tracks  in  order  that  conversation  may  be 
had  with  the  next  railway  station;  telephonic  communication  is  carried 
on  without  disturbing  the  Morse  signals. 

Electric  Light  Signals  in  ff'ar-— "L'Eclairage  Elec."  Feb.  9,  contains 
an  article  by  Mr-  Marcillac- 

Signaling  H'\at/ier  Vredictions  by  Search  Lig/il.—The  system  to  be  used 
from  the  tower  of  the  Auditorium  in  Chicago  is  described  in  the  "West- 
El-,"  Maich  16,  illustrations  being  given  of  the  tower,  search  light  and 
the  switchboard;  the  towel  is  280  feet  above  the  pavement  and  it  is 
believed  that  the  signals  can  be  conveyed  over  the  area  of  a  ciicle  forty 
miles  in  radius,  the  population  within  which  is  3,000,000;  a  solid  beam 
of  white  light  will  indicate  a  cold  wave,  or  frost  in  spring  or  fall ;  a  solid 
led  beam  will  give  a  warning  of  a  marine  storm;  a  beam  half  white 
and  half  red  will  indicate  a  storm  with  high  westerly  winds;  the  beam 
will  travel  slowly  around  the  borizon- 

International  Cable  CWf.— The  new  code  of  the  Inteinational  Telegraph 
Convention  is  discussed  briefly  in  the  "Teleg-  Age,"  March  1. 

Telephone  Service  in  Europe  and  America. — Some  remarks  by'  Gen- 
Tracy  made  befoie  the  New  York  legislature  are  given  in  the  "Elec- 
■   Rev.,"  March  13. 

Base  Ball  Games. — A  method  of  reproducing  a  game  at  a  distance 
electrically  is  described  and  illustrated  in  the  "Elec.  Age,"  March  9. 

MISCELLANEOUS. 

Electric  Ctirrenis  in  the  Living  Body.—K  London  Institution  papei 
by  Piof.  Horsley  is  reprinted  in  the  Lond.  "Elec.  Rev.,"  Maich  1;  it  is 
well  worth  reading  by  those  interested  in  this  subject.  He  points  out 
what  IS  actually  known  concerning  such  currents,  shows  some  experi- 
ments and  points  out  the  false  ideas  which  are  made  the  foundation  of 
so  much  fraudulent  quackery.  The  first  pait  is  somewhat  elementary;  he 
shows  that  there  is  no  electrical  difference  between  one  part  of  an  unin- 
juied  cord  or  muscle  and  another,  but  if  injured  by  cutting,  the  injured 
part  IS  negative  to  the  uninjured,  there  being  a  constant  difference  of 
potential  between  the  two  surfaces  which  is  commonly  called  the  "rest- 
ing difference"  and  it  is  always  present  where  a  portion  of  a  living 
tissue  is  dead.  A  nerve  impulse  travels  at  the  rate  of  about  forty 
miles  an  hour,  but  beyond  that,  nothing  more  is  known  about  nervous 
energy;  when  the  nervous  energy  passes  along  a  nerve  or  arrives  at  a 
muscle  it  causes  a  wave  of  contraction,  both  being  accompanied  by  a 
change  in  the  electiical  state  of  the  tissue,  the  small  curicnt  produced 
having  an  opposite  direction  to  that  of  the  resting  difference;  nerve 
impulses  aie  not  electrical, to  illustrate  which  he  makes  an  analogy  with 
the  successive  fall  of  a  row  of  bricks.  He  points  out  the  discovery  of 
DuBois  Raymond,  discusses  it,  and  describes  some  interesting  experi- 
ments made  by  himself  exemplifying  among  other  things  the  method  in 
which  the  brain  sends  out  discbarges  in  an  epileptic  convulsion.  The 
claim  made  by  quacks  that  elecliicity  is  life,  he  entitles  as  an  "impos- 
ture promulgated  for  the  purpose  of  extracting  money  from  the  igno- 
rant;" he  shows  when  currents  do  and  do  not  exist  in  the  body,  stating 
that  they  cannot  be  influenced  in  any  way  by  the  passage  of  currents 
from  the  outside.  He  points  out  the  legitimate  use  of  electricity  in  med- 
icine; in  diagnosis,  currents  are  used  to  find  whether  muscles  and 
nerves  aie  in  their  natural  condition;  regarding  its  use  as  a  tieatrnent 
very  little  is  known  ;  it  is  used  to  stimulate  the  function  of  activity  of 
muscles  oi  nerves  and  sometimes  quite  empirically  and  arbitrarily,  with 
the  intention  of  bringing  about  chemical  changes  in  the  tissues  in  order 
to  encourage  the  natural  chemical  processes;  there  is  no  scientific  evi- 
dence whatever  proving  that  there  is  any  quantitative  acceleration  or 
increase  in  the  tissue  changes  in  the  mannei  indicated,  although 
unquestionably    improvement    occurs ;  owing    to    the    lesistance  of    the 


skin  currents  of  a  certain  strength  must  be  used  and  they  cannot  possibly 
be  developed  from  the  so  called  belts  or  other  appliances  of  the  char- 
latan. 

Educational.— K  communication  by  Prof.  Foster  on  "Direct  Reading 
Instruments  and  the  Teaching  of  Physics"  is  contained  in  the  Lond. 
"Elec,"  March  I,  foiming  part  of  the  discussion  which  has  been  going 
on  for  some  time  in  that  journal.  The  purpcse  with  which  an  experi- 
ment is  performed  should  be  the  guide,  it  makes  a  great  difference 
whether  thepuipose  is  to  add  to  the  stock  of  existing  scientific  knowledge 
or  to  increase  the  piivatc  stock  of  knowledge  of  the  student;  the  chitf 
ground  for  criticism  of  the  paper  of  Prof.  Ayrton  (see  Digest  Jan.  12,  26, 
"  Feb.  2.  16,  Maich  2)  is  afforded  by  its  title;  he  does  not  approve  of  call- 
ing it  a  "determination."  In  his  laboratory  the  students  continually 
make  various  absolute  determinations  in'tcims  of  the  fundamental  units, 
and  be  believes  that  even  a  rough  result  is  of  a  greater  educational 
value  than  a  more  accurate  one  obtained  with  the  aid  of  direct  reading 
instruments;  students  should  rely  on  themselves  lalher  than  upon  the 
accuracy  of  their  instrumenis  and  he  therefore  believes  that  they  should 
start  as  neai  to  the  foundation  as  practicable  with  a  sparing  allowance 
of  "instrumental  short  cuts;"  in  most  cases,  getting  them  to  make 
apparatus  leads  to  nothing  but  waste  of  time  and  material. 

Insulating  Material.— The  "L'Elec."  of  March  2  gives  the  following 
formula  by  Mr.  Gentzch  from  the  "Rev.  lrdu;itrielle" :  ozokerite,  50 
parts;  yellow  amber,  45  parts;  asphalt,  5  parts;  the  mixture  is  heated  to 
a  temperature  of  400  degrees  C.  until  the  volatile  products  cease  to  be 
disengaged.  The  residue  will  be  black,  having  the  consistency  of  wax 
and  can  be  used  alone  or  mixed  with  other  insulating  compounds,  for 
forming  the  insulation  of  cables;  it  is  sufficiently  plastic  for  insulating 
wires. 

India  Rubber.— S.  lecent  paper  by  Mr.  Dybowski  on  "Caoutchouc.  Its 
Culture.  Its  Production,  Its  Diminution  and  Its  Cultuie  in  Congo,"  is 
abstracted  briefly  in  "L'Ind.  Elec,"  Feb.  25. 

Coating  for  Acid  Tanks.— Some  formulas  for  coating  the  insides  of 
tanks  containing  acids  are  given  in  "L'Elec,"  March  2. 

Titanium.— The  process  of  Mr.  Moissan  for  the  preparation  of  this 
element  in  a  nearly  pure  state  with  the  aid  of  the  electric  furnace  is 
described  biiefly  in  "Lond.  Engineering."  March  1;  he  obtains  a  carbide 
of  titanium  fiee  from  nitrogen  which  is  then  fused  with  titanic  acid. 

Calcic- Cariide  and  Acetylene. — A  portion  of  the  lecture  by  Prof.  Lewes, 
abstracted  in  Digest  Feb.  16.  is  published  in  the  ^'Jour.  Frank.  Inst." 
for    March. 

Action  of  Electric  Current  on  Fused  Sulphurets.—The  French  Academy 
paper,  by  Mr.  Gamier,  abstiacted  in  Digest  March  9,  is  translated  in 
the  "Eng.  and  Min.  Jour.,"  March  9. 

Lightning  Freaks.— The  curious  effect  of  a  lightning  stroke  described 
in  the  Digest  Dec.  22  is  illustrated  in  the  "Elec.  Rev."  of  March  13. 


New  Books. 


Physics  for  University  Students.  By  Henry  S.  Carhart,  LL.  D., 
Piofessoi  of  Physics  in  the  University  of  Michigan.  Pait  I.  Mechan- 
ics, Sound  and  Light.  Boston:  AUyn  &  Bacon.  —  pages,  —  illustra- 
tions.    Piice,  $1.50. 

The  aim  and  purpose  of  this  work  is  well  stated  in  the  preface.     It  is 
intended   to  be  used  in    conjunction  with  lecture   courses,  to  furnish    to 
the   student  close  and   accurate    statements  of    principles,  with  the    de- 
duccions.  mathematical  demonstrations,  etc.,  which  he  finds  difficulty  in 
following  when  they  are  given  in  lectures  only;  detailed  descriptions  of 
apparatus    and    experiments   are,    therefore,    omitted.      Illustrations   of 
apparatus,  where    given    at    all,  are  in    diagrammatic   form,  and    where 
experiments  aie  introduced,  only  essential  characteristics  are  described. 
This  is  as  it  should  be,  as  the  student  needs  to  have  before  him,  where 
he  can  refei    to  and  study  them,  the    general    principles  of   the  science, 
while  a  clear  idea  of   apparatus  and    a  full  appreciation  of    the  teaching 
of  experimental  demonstrations  can  only  be  obtained  by  at  least  witness-  , 
ing  the  performance  of  the  experiments.     The  use  of  a  textbook  such  aafl 
that  under  review  will  prove    an  invaluable  aid  both    to  the  student  and,4 
the    instructor.     The  general    purpose  of   the  work    is  well    carried  out. 
The  topics  are  well   chosen  and  the  space   given  to  each    is  well  propor- 
tioned.    It  may  seem  that  too  much  space   is  given  to  harmonic  motion, 
but,  as  the  author  well  says  in    the  preface,  its  importance    in  the  slud^ 
of  several  branches  of  physics  renders  a  thorough  knowledge  of  it  imper-] 
ative.     In  short,  the  reviewei  finds  in    the  work  very  much  to  commend 
and  very  little  to  criticise. 

In  Art.  18  the  printer  makes  Motions,  etc.,  "definite"  instead  of 
"directed"  quantities.  On  page  63  the  author  seems  to  imply  that  there 
is  an  inherent  difference  between  potential  and  kinetic  energy  as  regaids 
availability.  In  the  best  turbine  wheels  the  potential  energy  of  a  head 
of  water  is  fiist  converted  into  kinetic  eueigy  of  water  at  a  high  velocity, 
which  is  reconverted  into  mechanical  energy  with  a  loss  of  less  than 
10  per  cent,  in  the  double  conversion,  which  is  as  well  as  could  be  done 
through  an  overshot  wieel  where  the  energy  does  not  appear  in  the 
kinetic  form  at  all.  Or.  page  155  it  is  stated  thai  "for  purposes  of  giapb- 
ical  illustration  it  may  be  supposed  that  the  vibrations  are  at  right 
angles  to  the  motions  of  the  wave,  since  in  no  other  way  can  a  curve  be 
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madp  In  do  duty  in  exhibiting  the  phenomenon  of  wave  motion  in 
sound."  The  reviewer  had  always  considered  that  the  Co  ordinates  of  a 
curve  merely  represented  the  relation  between  the  magnitudes  of  two 
dependent  quantities  without  regard  to  direction,  even  if  the  quantities 
were  directed  quantities. 

The  reviewer  does  not  see  the  propriety  of  combining  the  two  equa- 
tions as  is  done  on  the  same  page,  155;  at  least  it  is  not  clear  what  the 
resulting  equation 

.       27TX 

j=a  sm  — J— 

represents.  If  it  be  assumed  that  the  particle  at  the  oxygen  is  at  its 
position  of  equilibrium  and  moving  in  the  positive  direction,  then  a 
proper  combination  of  the  two  equations  will  give 

y=  —  asm  —=— 

as  the  displacement  of  a  particle  at  distance  x. 
Teachers  of  physics  will  welcome  the  second  part  of  the  work. 

General  In'form.vtion   with  Regard  to  Electric   Installations. 

Berlin:  AUgemeine  Klektricitats  Gesellschaft.     234    pages.   Price  $5. 

The  AUgenieine  Ulektricitats  Gesellschaft,  of  Berlin,  has  issued  a 
unique  publication,  consisting  in  part  of  a  technical  treatise  and  in 
pait  of  a  trade  catalogue. 

The  book  is  9x12  inches  in  size,  beautifully  printed  on  handsome 
paper,  and  elegantly  bound  in  white  celluloid,  reminding  the  reader 
rather  of  an  (dition  de  luxe  of  some  literary  production  than  of  a  trade 
catalogue,  or  even  an  ambitious  technical  work. 

The  inside  covers  and  fjcing  pages  give  three  fairly  good  maps:  one 
of  tlermany  and  adjacent  countries,  one  of  Europe,  and  the  third  a 
double-page  commercial  chart  of  the  woild,  all  by  Jul.  Straube,  the 
celebrated  csitographei.  Next  following  the  title  page  is  an  elaborate 
frontispiece,  lithographed  in  colors,  showing  the  AUgemeine  offices  and 
principal  works. 

The  technical  portion  of  the  book  considers,  under  the  head  of 
"Synopsis  of  Electric  Lighting  Projects,"  methods  and  data  for  ascer- 
taining the  requisite  illumination  for  rooms  of  different  sizes  and  under 
various  conditions.  Sketches  and  suggestions  are  also  ptesented  for  the 
guidance  of  the  engineer  in  installing  accumulators,  boilers,  engines, 
etc.  The  table  giving  the  efficiency  of  a  60-cell  accumulator  battery  is 
rather  obscure.  The  term  "Number  of  Cells"  might  be  advantageously 
changed  to  "Cell  Numbers"  or  "Type  of  Cell,"  since  it  refers  to  the 
identification  number  given  each  cell,  and  not  to  the  total  number  of 
cells  in  use,  as  would  at  first  appear.  The  arrangement  of  steam  and 
gas  engines  shiwn  in  plan  and  elevation  does  not  radically  differ  fiom 
the  American  practice,  and  would  not  be  found  particularly  instructive 
by  the  average  electric  light  engineer  ot  this  country. 

Under  the  succeeding  head  of  "Diiections  for  Preparing  Approximate 
Estimates"  is  presented  a  schedule  giving  the  approximate  cost  of 
boilers,  steam  and  gas  engines,  dynamos,  motors,  accumulatois,  etc. 
The  prices  given  on  the  electrical  equipment  seem  rather  lower  than 
current  figuies  on  this  side,  while,  on  the  other  hand,  prices  of  boilers 
and  engines  are  higher  than  in  America. 

Following  this  are  estimates  of  the  cost  of  installing  and  operating 
electrical  plants,  a  synopsis  of  practical  units,  sinking  fund,  and  interest 
tables,  and  a  schedule  of  freight  rates  between  Hamburg  a;:d  all  the 
prini-ipal  ports  of  America,  Europe,  Australia,  Asia  and  Africa. 

The  catalogue  portion  of  the  book  is  exceedingly  comprehensive  in  its 
scope,  embracing  almost  every  device  used  in  electric  lighting.  A  com- 
mendable feature  is  a  preface  to  every  subject,  presenting  information 
regarding  the  function  and  principle  of  each  piece  of  apparatus.  This  ele- 
vates the  catalogue  section  to  the  dignity  of  at  least  an  elementary  tech- 
nical treatise,  and  is  thoroughly  novel  in  a  book  of  the  kind.  The 
illustrations  aie  copious  and  well  executed. 

American  Street  R.\il\vay  Investments.  Published  annually  for 
the  use  of  Bankers,  Brokers,  Capitalists,  Investors  and  Street  Rail- 
way Companies.  New  York:  The  Street  Railway  Publishing  Com- 
pany. 216  pages,  including  24  maps.  Price,  $5.00. 
The  aim  of  this  compilation  is  to  furnish  some  basis  for  calculating 
the  maiket  value  of  the  stocks  and  bonds  of  street  railway  companies. 
The  rapid  development  of  the  street  railway  in  the  last  ten  years,  and 
the  demand  for  monty  to  construct  and  operate  the  large  plants  used  in 
connection  with  the  moie  important  street  railway  systems,  have  given 
rise  to  the  necessity  for  having  at  hand  the  physical  details  of  the  cities 
in  which  the  street  railways  are  located,  as  well  as  the  latest  informa- 
tion regarding  the  condition  of  the  properties  themselves.  This  work 
presents  all  these  details  in  a  classified  form  for  nearly  or  quite  1  000 
different  street  lailway  companies.  The  more  important  systems  are 
accompanied  by  maps.  CoLsidering  that  the  work  is  the  first  of  its 
special  character  in  Ihe  field,  and  the  difficulty  of  obtaining  infoimation 
of  this  kind  which  has  always  been  more  or  less  carefully  withheld 
from  the  public,  this  book  contains  an  immense  amount  of  valuable 
infoimation,  and  should  piove  very  useful  to  investors  in  street  railway 
securities.  It  is  the  intention  to  issue  the  work  annually  on  the  15th  of 
Match. 


The   Electrical    Industries  of  St.    Louis. 


The  annual  report  of  the  secretaiy  of  the  Merchants'  Exchange,  of 
St.  Louis,  contains  an  interesting  account  of  the  electrical  industries  of 
that  city  by  Mr.  vViUiam  H.  Bryan,  from  which  we  extract  the  fullowing: 

The  arc  lighting  of  St.  Louis  is  done  by  four  companies,  who  opciate 
about  4.500  lights  of  a  nominal  capacity  of  2.000  candles  each.  The 
incandescent  lighting  is  done  by  three  companies,  which  now  have 
approximately  175,000  lights  connected.  The  electrical  equipment  of 
these  several  stations  aggregate  20.000  bp.  The  service  extends  over 
the  entire  city  and  as  fai  west  as  Kirkwood.  The  year  1895  will  see 
extensive  enlargements  made,  both  to  the  plants  and  distribution  sys- 
tems. The  most  important  advancement  to  be  expected  in  the  imme- 
diate future  is  the  placing  of  the  major  pait  of  the  wiring  under  ground, 
which  consummation  it  is  expected  will  be  reached  within  the  next 
twelvemonth. 

Three  companies  distribute  an  aggregate  of  about  4,000  bp  throughout 
the  city.  Electricity  has  displaced  steam  in  hundreds  of  small  manu- 
facturing establishments,  and  has  recently  come  into  quite  extensive 
use  for  elevator  service  in  tall  buildings. 

It  is  in  connection  with  street  railways,  however,  that  electricity  has 
met  its  widest  field  of  work  in  St.  Louis.  Nine  companies,  capitali!ed 
at  about  $17,000,000,  opeiate  some  275  miles  of  single  track,  running  500 
motor  cats,  with  20,000  hp  of  electrical  equipment,  and  600  trailers. 
There  are  eight  power  houses,  with  a  total  electrical  equipment  of 
about  23,000  bp  These  lines  carried  65,000.000  in  1894,  a  gain  of  about 
8  per  cent,  over  1893.  During  1894  steam  and  electrical  apparatus  of 
8.500  hp,  valued  at  $800,000,  and  33  miles  of  single  track  have  been 
added.  The  electric  railway  companies  employ  about  4,000  men  legu- 
larly.  Considerable  extensions  will  be  made  during  the  coming  year, 
and  a  numbei  of  suburban  electric  roads,  connecting  with  existing  down- 
town lines,  will  probably  be  built. 

St.  Louis  has  always  been  a  centre  of  the  carbon  industry,  wbile  the 
manufacture  of  incandescent  lamps  has  also  grown  to  be  large  and 
important.  Recently  the  manufacture  of  alternating  current  motors, 
fans  and  converteis  has  been  taken  up,  and  is  being  actively  pushed. 
Five  large  supply  houses  furnish  electrical  material  and  equipment. 
The  capital  invested  is  in  the  neighborhood  of  $125,000,  and  they  did  a 
gross  business  of  about  $500,000  during  1894.  being  just  about  the  same 
as  was  done  in  1893.  These  companies  carry  a  stock  valued  at  about 
$125,000,  and  the  teriitory  covered  includes  the  entire  Southwest. 


Electric  Lighting  in  London. 

The  recent  financial  returns  of  the  companies  supplying  electricity  in 
London  exhibit  the  same  marked  improvement  as  the  records  of 
previous  years.  Dividends  aie  being  paid  where  none  had  been  paid 
before,  and  in  other  cases  have  been  increased,  and  with  a  growing  out- 
put there  is  an  equally  healthy  decline  in  the  cost  per  Board  of  Trade 
unit  sold. 

New  "  Iron-Clad"  Ammeters  and  Voltmeters. 


Recognizing  the  demand  that  exists  for  a  moderate  priced,  well  made, 
and  fairly  accurate  line  of  ammeters  and  voltmeters  of  neat  appearance 
foi  switchboard  use,  Messrs.  Elmer  G  VVillyoung  &  Company,  of  Phila- 
delphia, have  brought  out  the  instrument  illustiated  in  the  accompany- 
ing figuies.  Work  on  this  instrument  has  been  going  on  for  a  number  of 
months  and  a  large  number  of  experiments  have  been  made  in  order 
that  the  best  results  might  be  secured. 

These  instruments  are  of  the  circular  pattern  with  faces  6  inches  in 
diameter,  and  the  working  parts  are  enclosed  in  handsome  nickel  plated 
cases  of  bold  design.  They  aie  of  the  soft  iron  type,  controlled  by  grav- 
ity— no  springs  or  permanent  magnets  being  u-ed  ;  the  indications  are  thus 
permanently  reliable  ai.d  unchanging.  The  proportions  of  the  soft  iron 
parts  have  been  carefully  worked  out  experimentally  so  that  the  error 
due  to  "residual"  magnetism  is  exceedingly  slight.  The  scales  are 
diawn  upon  white  enameled  metal  and  each  instrument  is  individually 
calibrated  by  comparison  with  an  accurate  standard.  In  the  ammeteis 
the  scale  divisions  begin  at  about  10  per  cent,  of  the  maximum  range 
and  are,  for  the  rest  of  the  scale,  practically  uniform  throughout.  In  the 
voltmeters  the  first  half  of  the  scale  is  entirely  suppressed,  while  the 
remaining  divisions  are  spread  out  so  as  to  have  as  large  a  value  as  pos- 
sible at  and  about  the  normal  voltage. 

The  cases  being  of  iron  the  instruments  are  not  affected  by  neighbor- 
ing magnetic  fields  and  currents,  but  are  "iron  clad"  in  the  best  sense  of 
the  word,  and  it  is  claimed  that  two  instruments  can  be  mounted  very 
close  to  each  other  upon  a  switchboard  without  one  disturbing  the  indi- 
cations of  the  other.  These  cases  are  made  with  very  tight  joints  which 
aie  closed  on  the  inside  with  a  composition  cement  so  that  the  instru- 
ments are  practically  dust  proof  and  water  proof. 

The  connections,  as  shown  in  Fig  2,  are  all  made  at  the  back  of  the 
switchboard,  there  being  absolutely  no  projections  of  any  kind  on  the 
front  of  the  instrument  to  mai  its  symmetrical  appearance.  In  Ihe  case 
of  voltmeters  these  back  lugs  are  brass  spindles  with  double  nuts  for 
clamping  the  connecting  wires.  In  the  ammeters  the  lugs  are  very 
massive  and  carry  at  their  ends  similarly  massive  terminal  lugs  clamped 
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oil  by  heavy  nuts,  and  bored  out  to  receive  the  luaiu  leads,  which  are 
soldered  in. 

These  instruments  aie  made  for  both  direct  and  alternating  currents, 
the  altematinK  current  instiunients  being  calibrated  for  the  paiticular 
frequency  desiied.  The  indications  are  guaranteed  accurate  within  '.ess 
than  2  per  cent,  maximum  error. 

Preparations   are   now  being   made  for  the   manufacture  of   this   same 


Steam   Separator. 


The  steam  separator  we  illustrate  below,  made  by  Charles  D.  Mosher, 
1  Bioadway,  New  York,  is  based  upon  the  principle  of  separating  the 
moisture  from  the  steam  by  centrifugal  motion.  As  will  be  seen  by 
reference  to  the  cut,  the  separator  consists  of  a  section  of  the  main  steam 


Fig.  1. — Ammeter. 


Fig.  2. — Showing  B.ack   Connections. 


style  of  instrument  with  cases  9  inches  in  diameter  for  use  in  large  cen- 
tral stations ;  it  is  expected  that  these  9-inch  instruments  will  be  ready 
about  the  middle  of  April. 

An  especially  noteworthy  feature  of  the  "iron-clad"  instruments  is  the 
exceedingly  high  insulation  which  has  been  attained.  This  is  accom- 
plished by  the  use  of  plenty  of  hard  rubber,  and  the  instruments  are 
guaranteed  perfectly  satisfactory  on  circuits  of  two  and  thiee  thousand 
volts. 

The  Acme  Telephone. 


The    accompanying   cut   illustrates   the    Acme   telephone,   now    being 

placed  upon  the  market  by  S.  L.  Simpson,  44  Broadway,  New  York,  for 

which^the  claimjs|made  of  great  s implicily 

united    with    high    efficiency   and    perfect 

workmanship.       The     contacts     aie     con- 

_  trolled    by    gravity,    thereby    doing    away 

Iy-3   /'^~^\//^\  with  adjusting  screws  and  insuiing  reliable 

ll   Ifc^'^fc^^  action    at    all   times.      The    electiodes    are 

J^^  ^^F    ^^^^.i  mounted    on  an  arm   which  can  be    simply 

adjusted  by  the  user  at  his  convenience. 

The     automatic    switch     consists    of     a 
plug    or     pin     attached      to      the      small 


pipe,  having  secuied  within  it  a  helical  surface,  situated  above  a  cham- 
ber into  which  the  entrained  water  is  thrown  by  centrifugal  action.  The 
bottom  of  the  steam  conduit  is  of  spiral  form  with  one  lip  below  the 
other  as  shown  in  the  cut  on  the  left,  thus  forming  a  slot  through  which 
any  water  carried  by  the  steam  is  thrown  into  the  chamber  below,  as 
indicated  by  the  arrows. 

It  will  be  seen  that  the  steam  is  acted  on  many  times  in  passing  the 
length  of  the  helix,  as  at  each  convolution  the  entire  mass  of  steam  and 
water  passes  over  the  slot,  and  being  in  rotary  motion,  any  water  pres- 
ent lends  to  separate,  and  is  delivered  into  the  chamber;  the  steam  is 
thus  not  only  continuously  being  acted  upon,  but  at  each  convolution 
the  outer  layer  of  moisture  of  the  revolving  cylinder  of  steam  is  shaved 
off  by  the  projecting  lip  and  deposited  in  the  chambei,  where  it  is  pcsi- 
tively  isolated  fiom  the  currents  of  steam.  The  final  separation  does  not 
occui  in  the  body  of  the  chamber  through  which  the  steam  passes  on  its 
way  to  the  engine,  and  as  the  steam  current  is  never  again  brought 
into  contact  with  the  moisture  from  the  moment  of  separation,  there 
is  no  possibility  of  it  being  again  picked  up  and  carried  onward  to  the 
engine. 

This  separator  is  also  constructed  without  the  large  receiving  chamber 
shown,  in  which  form  it  is  especially  convenient  for  the  separation  of 
oil  from  exhaust  steam,  occupying  no  more  space  than  the  exhaust  pipe 


"Acme"  Telephone. 


Steam  Separator. 


end  of  the  receiver,  which,  when  inserted  in  an  appropriate  opening  in 
the  magneto  case,  cuts  out  the  transmitter  and  cuts  in  the  bell ;  when 
the  plug  is  removed  in  taking  down  the  receiver  the  leverse  contacts  are 
made.  No  spiral  springs  or  pivoted  parts  to  be  bridged  form  part  of  the 
mechanism. 

The  transmitter  is  of  the  battery  type,  and  the  efficiency  of  this  and 
the  receiver  can  be  judged  from  the  fact  that  a  whisper  is  audible  over 
a  1,000-mile  line,  and  ordinaiy  speech  can  be  heard  distinctly  three  feet 
from  the  mouthpiece  of  the  receiver. 


and  its  flanges.  On  account  of  its  compact  foim  it  lends  itself  admirably 
for  use  as  the  connecting  pipe  between  the  various  receivers  of  com- 
pound, tiiple  oi  multiple  expansion  engines  in  general,  thereby  enabling 
a  notable  increase  in  the  working  efficiency  of  the  steam  to  be  secuied. 

One  of  the  special  uses  to  which  this  separator  has  been  applied  with 
unusually  satisfactory  results  is  that  of  separating  oil  from  ammonia 
in  refrigerating  plants,  which  is  considered  to  be  one  of  the  most  difficult 
problems  of  separation. 

A  valuable  feature  of  this  form  of   separator,  and  onejwhich  has  a  par- 
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ticular  bearing  on  electric  street  railway  woik  in  wbicb  the  power  fluctu- 
ates between  very  wide  limits  tbireby  tending  lo  cause  boilers  to  Joam, 
is  that,  on  account  of  its  unlimited  separating  capacity,  it  cannot  be 
overworked  to  such  an  extent  as  to  impair  its  efficiency,  provided  the 
cbambei  is  kept  drained. 


Arc  Lamp  Spark  Arrester. 


The  accompanying  illustration  shows  a  recently  patented  spark  arrester, 
manufactured  by  the  Philadelphia  Electrical  i^  Manufacturing  Com. 
pany,  20th  and  Jones  streets,  Philadelphia,  Pa.,  which  is  very  substan- 
tial in  design  and  const  ructiun.  The  arrester  is  rigidly  clamped  to  the 
flame  of  the  lamp  and  the  two  halves  are  readily  swung  out  of  the  way 
for  the  renewal  of  carbons,  etc.  The  body  is  made  of  perforated.tin 
with  brass  finish,  riveted  to  a  malleable  iron  frame.  The  bottom  of 
the  arrester  is  finished  with  a  polished  bronze  rim  which  fits  down 
closely  over  the  top  of  the  globe.  This  device,  made  in  strict  conformity 
with  the  rules  of  the  International  Fire  Underwriters'  Association,  has 
been  approved  by  that  body. 


A  Novel  Tree  Insulator. 


arm  being  made  by  a  single  sciew.  All  thieelforms  are  made  with  a 
malleable  iron  hook  of  the  usual  form  in  place  of  the  pin  and  porcelain 
pulley  if  so  desired. 

There  is  nothing  combustible  about  these  insulators  and  nothing  likely 
to  deteriorate  by  action  of  the  weather;  they  are  strong  and  durable  and 
easilylput  injplace,  and  it  is  claimed  that  they  are  Ciipable  of  furnishing 


It  is  safe  to  say  that  a  large  proportion  of  the  troubles  ou  overhead 
electiic  circuits  is  due  to  grounds,  leaks  and  broken  wires  caused  bj- 
imperfect  insulation  and  support  of  the  conductors  where  they  pass 
among  trees.  In  order  to  provide  moie  efTcctive  means  for  the  insula- 
tion and  support  of  wires  under  these  and  other  unfavorable  conditions, 
the  Brodie  Electric  Company,  of  Manchester,  N.  II.,  has  brought  out  a 
line  of  special  insulators,  one  form  of  which  is  shown  in  the  accompany- 
ing illustration. 

It  will  be  noticed  that  insulation  is  secured  by  the  use  of  a  petticoat 
glass  insulator  supported  by  a  malleable  iron  collar  which  is  attached 
to  the  lag  screw  in  such  a  way  that  the  collar  and  the  screw  are  adjust- 
able with  respect  to  each  other,  so  that  no  mattei  what  the  inclination  of 
the  tree  limb  to  which  it  is  attached  the  insulator  may  always  remain  in 
a  vertical  position  and  its  insulating  sui faces  dry.  The  wire  is  carried 
on  a  porcelain  pulley  held  by    a    bifuicated    metallic'pin  which    sciews 


TiiKE  Insulator. 

insulation  to  wires  among  trees  equal  to  that  of  the  olhei  portions  of 
the  line,  a  result  unattainable  by  the  use  of  devices  the  insulating  sur- 
faces of  which  are  unprotected  from  the  rain. 


A  Handsome  Switchboard. 


The  accompanying  engraving  shows  a  handsome  switchboard  made  by 
T.  J.  Murphy  &  Co.,  136  Liberty  street.  New  York,  for  the  Constable  build- 
ing on  Fifth  avenue.  The  board  is  6  ft.  10  in.  by  8  ft.  in  size,  andlmade 
of  specially  selected  "bon-pink"  Tennessee  maible,  highly  polished.  It 
rests  upon    heavy   solid    brass    pillars,  and  is  secured  to  the  wall"at  Ibe 


w     w 


Spark  Arrester. 


Switchboard. 


into  the   thread  in  the  glass   and  is  cemented    in  place.     The  pulley  not 

only  furnishes  additional    insulation  to   the  wire  but  allows  it  to    move 

freely  so  that   the  strain  on    the  conductor  is  equalized   and  the  liability 

to  trouble  from  broken  wires  minimized. 

J^Auother  form  of   the  device  is   provided  with    a   cleat  with  two   screw 

holes    instead   of   the   lag  screw,  and   adjustable   like    it.     This  form    is 

especially  designed  for  use  upon  smaller  tree  branches  and  on  buildings 

and  cross  arms. 

"f  A  third  form  is  adapted.toVeplace   the  rubber  hook,  the  use  of    which 

is  discouiaged   by  the  underwriters,  attachment  to  the   building  or  cross 


top  by  steel  braces,  thus  obviating  the  use  of  all  iron  behind  the  board, 
and  practically  all  metal  excepting  the  electrical  connections.  All  posi- 
bility  of  disturbing  magnetic  influences  upon  the  instruments  is  thus 
eliminated,  togethei  with  the  liability  to  crosses  and  inconveniences  in 
making  ci  oss  connections  attendant  upon  the  presence  of  a  metallic  frame- 
woik. 

The  corners  are  protected  and  ornamented  by  handsome  massive 
brasses,  and  all  the   apparatus   used  is  of  the    highest  grade  obtainable. 

A  cross  sectional  view  is  given  on  the  right  of  the  illustration,  which 
shows  more  plainly  the  details  of  construction. 


,^inandal  SntcUitjence. 

The  Electrical  Stock  Market. 

New  York,  March  16.  1895. 

ELECTRICAL  STOCKS  displayed  no  particular  nclivilv  this  week  beyond 
some  trading  in  General  Electric,  which  continues  to  monopolize  what  little 
interest  is  manifested  The  old  minor  was  revived  as  to  a  consolidation  of 
General  Electric  and  Wcsliughouse  interests,  this  time  undei  the  protecting 
wiuR  of  the  Standard  Oil  Company  Mr.  Westinghouse  p'oinptly  repudiated  the 
suggestion  and  said  positively  that  nothing  of  the  sort  was  contemplated  by  his 
company.  The  Westinghouse  Company  has  declared  a  tjuarterly  dividend  of  IJ^ 
pet  rent,  on  its  preferred  stock,  payable  Aprii  1. 

EDISON  IL1.U.M1NATING  of  New  York  has  issued  its  statement  for  February, 
which  shows  an  increase  over  February.  18')4.  of  $1<).S21  W  in  gross  earnings  and 
$l.'>i3.47  in  net  earnings.  The  accrued  inletest  on  bonds  is  Jl". 966;  surplus, 
i-6  "MS 

THERE  was  a  bearish  movement  on  Western  Union  due  to  the  fact  that  the  com- 
pany barely  earns  its  S  per  cent,  dividend,  and  this  is  considered  too  close  figur- 
ing for  a  telegraph  stock  Moreover,  when  business  was  good  and  there  were 
accumulative  surpluses,  these  were  applied  to  the  maintenance  and  imprrve- 
ment  of  the  Western  Tnion  plant,  and  now  that  there  is  no  surplus  the  question 
arises  as  to  where  the  mouey  comes  from  to  keep  up  the  plant.  It  is  argued 
that  the  company  will  have  to  either  reduce  dividends  or  raise  money  on  capital 
account  unless  business  materially  improves  veiy  soon  The  pie-ent  strength 
of  the  stock  would  seem,  therefore,  to  be  largely  due  to  the  approach  of  the 
dividend  period,  the  next  quarterly  dividend  of  IH  per  cent,  being  due  April  15. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  12S  130 

Edison   Electric  111.,  New  York 100  94  95}4 

Brooklyn 100  ..  108 

Boston  . 100  125  126 

Philadelphia 100  ..  115 

Edison  Ore  Milling 100  13  IS 

Electric  Storage  Co.,  Philadelphia 100  20%  31W 

General  Electnc : 100  29  «  29)^ 

General  Electric,  pref 100  64  67 

Westinghouse  Consolidated,  com 50  .'^1  33 

••                       "              pref SO  50>^  Sl^ 

BONDS, 

Edison  Electnc  111..   New  York 100  105  106 

Edison  Electric  Light  of  Europe 100  75  85 

General   Electric  Co.    deb.  Ss 100  S7H 

TELEGRAPH  AND  TELEPHONE. 

American    Bell    Telephone 100  192  193 

American  District   Telegraph 100  ..  45 

American  Telegraph  &  Cable 100  90  92 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  130  140 

Erie  Telephone 100  SO  50}^ 

Gold  Si  Stock     Telegraph 100  105 

New    Ent'land   Telephone 100  fS  68J^ 

New  Yolk  &  Sew  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable     100  63H 

Western   Onion    Telegraph 100  87jj  88 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 14*4  14^^ 

Bingharaton  RR.  com 100  100 

BroolclyQ  Tracuon 100  9  11 

pref 100  . .  53 

Buffalo   St.    Rv 100  66"^  69 

Cleveland  Cilv  Ry 100  68  70 

Cleveladrt  Electric  Ry 100  59  60 

Chicago  Cilv  Rv      iro  .303  317 

Columtiu-i  St    Rv 100  46  49 

Consolidated  Traclinn  of  N.  T 30  33 

Electric   Traclion,  Philadelphia 100  77^  78 

Loni;  Island  Traction KO  5  5H 

Louisville  St.  Ry.  com 100  37  39 

' pref. 100  87  88 

Metropolitan  Traction.  Philadelphia 100  %58  97^ 

New  Orleans  Traction 100  14)|  17 

pref 100  56  60 

North   Shore  Traction 100  20 

pref -  100  74  83 

People's  Traction 100  485i  4SH 

Philadelphia  Traction 100  S7^  88  ' 

Rochester  St    Rv "8 

Union  Rv.  (Huckleberry) 100  112  115 

West  End.  Boston 100  61  61 

•      pref ICO  87 

Worcester  Traction 100  . .  13 

••    pref 101  77  80 

BONDS. 

Buffalo  St    Ry.  1st  con.  5s 100  101 

•Kinntiamton  Railroad  (^o.  5» 100  99  100 

♦Columbus  St    Ry    1st  5s 100  93 

Rochester  St.  Rv    1st.  5s 100  95  97 

•Union  Rv.   Isi.   mlge  6s 100  lOi  lOf 

'Westchester  Electric  1st.  mtge.  5s 100  98  101 

•  With  accrued  Interest. 


Special  Corrcsponbcncc, 

New  York  Notes. 

Office  of  the  Electrical  World.      1 
253  BROADWAY.  New  York.  Maich  IS.  1895.  J 

THE  BLECTRICAL  &  MECHANICAL  ENGINEERING  &  TRADING  CO,, 
of  .■!9.41  Cortlandt  street,  has  dropped  from  its  name  the  words  -and 
Trading,"  leaving  the  new  name  "The  Electi  ical  &  Mechanical  Engineeiing 
Company." 

PROP.  VANDER  WEYDE.  As  The  Electrical  World  goes  to  press  the 
sad  news  is  received  of  the  death  of  Prof.  P  H  Vanaei  We^dc.  at  the  age  of  82 
years.  In  adddiiicn  to  his  scientific  attainments  Prof.  Vander  Weyde  was  a 
musician  and  painter  of  no  mean  ability. 

ACCU.MULATORS  .ARE  NOW  USED  by  the  Stock  Quotation  and  Telegraph 
Companv  for  the  operation  of  its  tickers  This  is  the  first  instance  of  the  appli- 
cation of  storage  batteries  for  this  purpose,  the  nearest  case  being  the  use  by 
the  Western  Union  Company  of  accumulators  in  those  of  its  offices  where  the 
service  is  not  yet  sufficient  to  justify  the  use  of  dynamos. 

LECTURES  WILL  BE  DELIVERED  on  Saturday  evening  March  23.  at  the 
club  rooms  of  the  Franklin  Electrical  Society.  239-241  East  S7th  street,  by  W.  W. 
Ker  and  N.  Harrison.  E.  E..  on  the  subjects  of  "The  Telephone;  How  it 
Works."  and  "Electrical  Measurements  and  Tests."  These  lectures  are  of  an 
elementary  character,  and  all  who  are  interested  are  cordially  invited  to  attend. 

R.  B.  COREY,  who  needs  no  further  introduction,  has  made  arrangements  by 
which  he  becomes  the  exclusive  selling  agent  for  the  product  of  the  General 
Incaudescent  Aic  Light  Company.  He  has  also  arranged  with  this  company  to 
manufacture  the  entire  line  of  Knight  arc  lamps,  for  which  he  is  to  also  act  as 
exclusive  selling  agent.  In  addition  to  this  he  will  continue  to  handle  a  full 
line  of  imported  carbons  of  the  best  make  for  all  currents. 

THE  BROOKLYN  BRIDGE  CARS  have  been  equipped  with  incandescent 
lights,  current  for  which  will  be  supplied  from  a  stationary  plant,  the  connec- 
tion with  the  cars  being  effected  by  means  of  an  overhead  wire  and  trolley  sim* 
ilai  to  that  commonly  used  in  connection  with  electrically  propelled  cars. 
There  are  ten  16  cp  lamps  in  each  car.  The  cost  of  equipping  was  about  516  COO 
and  the  annual  saving  as  compared  with  gas  is  placed  by  Trustee  Clarence 
Henriques  at  about  «4.500,  so  that  the  equipment  will  pay  for  itselt  in  a  very 
few  years. 


MR,  W. 

n  Boston 


New  England  Notes. 

Branch  Office  of  The  Electrical  World, 
Room  91,  Hathawav  Buildipg,  620  Atlantic  Ave,, 
Boston,  March  16,  1895. 
BRYANT,  of  the  Bryant  Electric  Company,  Bridgeport,  Conn. 
is  week,  as  full  of  business  as  ever. 


71    Con 
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s  introducin, 
landing  a  gr 


Haven.  Conn.,  a  promin 
lew  lathes  for  electrical. 
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MR.  E.  W.  LITTLE 
duit  and  Insulator  Coi 


MR.  W.  H    MANSFIELD, 
builder   and  dealer  in    mac'^inerv. 
tool  and  model  work  that  are  conn 
their  valuable  aud  desirable  features. 

resident  aud  general  manager  of  the  Interior  Con- 
favored  Boston  last  week  with  his  smiling  counte- 
nance.  His  headquarters  were  of  course  at  the  Pettingell-Andrews  Company, 
the  New  England  agency  of  his  company. 

THE  ASHTON  VALVE  COMPANY.  Boston,  recently  shipped  40  4K-inch  pop 
safety  valves  for  the  8  SOO-bp  steam  plant  of  the  Chicago  West  Side  Sireet  Kail- 
way  Company,  which  was  one  of  the  several  large  orders  rtceived  bv  the  .\sh- 
ton  Company  during  the  last  few  months  through  the  Stirling  Company.  Bar- 
berton,  O.,  the  well  known  nianulacturers  of  the  Stirling  water  tube  boiler. 

MR.  F.  S.  BILLINGS  of  the  Billings  &  Spencer  Company.  Hartford.  Conn., 
and  his  wife  were  sojourners  for  a  few  days  this  week  in  Boston,  and 
during  their  brief  visit  were  the  recipients  of  many  huspita.ities  and  much 
kindly  attention,  notably  a  dinner  in  their  honor  at  the  Exchange  Club— the 
new  and  handsome  down  town  merchants  club— last  Friday  afternoon,  by  Mr. 
D  A  Andrews  and  wife.  Mr.  C.  B.  Price  and  Mr.  F.  X  Cicott  at  which  it  is 
needless  to  say  business  interests  as  between  the  Billings  &  Spencer  Company 
and  the  Petlingell- Andrews  Company  were  entirely  forgotten  and  ge.iuiiie 
enjoyment  and  pleasure  reigned  supreme. 

THE  LEAVITT  MOTOR  CO.MPANY.  124  Mitchell  street.  Providence,  R  I., 
is  busilv  engaged  night  and  day  in  order  to  keep  pace  with  its  rapidly  increas- 
ing business.  It  has  recently  received  some  excellent  orders.  Important 
changes  have  been  made  in  its  faclorv,  new  machinery  has  been  introduced, 
notahlv  a  special  line  for  the  nianulacture  of  largei  sizfd  motors,  the  office  has 
been  moved  up  stairs,  and  altogether  the  faciory  is  a  beehive  of  activity  and 
industry.  Mr.  Leavitt  has  woiked  hard  to  secute  these  results  and  is  deserving 
of  congratulation  for  bis  push  and  enterprise  Small  motors  and  fans  are  still 
made  a  specialty,  in  the  manufacture  of  which  Mr.  Leavitt  has  earned  an 
enviable  reputation. 

MR.  ROBERT  A.  FALCONER,  of  the  Falconer  Mfg.  Company,  of  Boston,  and 
Miss    Mary  N.  Sherburne  of  the  same  city,  were  united   in   marriage  March  6, 


March  23,  189S. 


THE     El^ECTRICAl^     WOKUL). 
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the  wedding  lakiug  place  at  the  residence  of  the  btide'ii  mother  In  Boston, 
many  friends  of  the  haopy  pair  heinu  pirsent.  Mr.  Falconer  is  general  man* 
ager  of  Ihe  company  bearing  his  name,  and  is  widely  ami  favoral'ly  known  lo 
the  eieclrical  fialrrnily  as  a  manufHCturer  of  iiicandescenl  lamps  and  lamp 
sockels.  II  IS  generallv  understood  thai  Ihe  succes!  of  his  company  is  in  no 
slight  degree  alUibulahle  lo  his  indomilahle  pluck  and  perseverance.  The 
bride  is  a  chi>rniing  young  lady, well  known  iu  educaliuiiul  and  social  circles  in 
Boston.  We  ate  sure  the  trade  will  join  Ihe  World  in  congratulaling  them 
and  wishing  Iheiu  a  long  and  happy  future. 

MR.  f.BORGH  THO.MPSON,  pt.rsidenl  of  Ihe  Thompson-Brown  Electric  Com- 
pany, Buslon,  will  sail  fir  Kurope  ntxl  week  from  New  York  on  Ihe  Utomer 
Majestic,  lo  be  gone  upward  of  five  weeks.  The  object  of  his  trip  is  lo  intro- 
duce abroad  his  varied  and  valuable  line  of  street  railway  specialties,  to  cap- 
ture possih'y  a  handsome  order  from  a  Conlinenlal  railway  and  lo  bring  back 
some  electiical  specialties  for  introduction  here.  Mr.  Thoiup.son,  as  is  well 
known,  is  a  native  of  Knuland.  has  hosts  of  friends  there  and  commands  respect 
and  ir.nuence  wherever  he  is  known.  Loudon.  Paris  and  C.ermany  will  be  Ihe 
particular  centres  lo  receive  his  attention  this  trip.  Iluiing  Ihe  absence  of  Mr. 
Thompson  it  goes  without  saying  that  genial  Maybin  W.  Ilrown  treasurer,  will 
look  after  mailers  on  this  side  of  Ihe  waler  in  his  usual  "get  there'"  manner. 

THE  ANSONIA  ELECTRICAL  COMPANY,  Ansouia.  Conn.,  an  entirely  new 
company,  is  the  outcome  of  the  recent  sale  of  the  plant  of  the  old  Ansouia 
Electric  Company,  and  will  virtually  manufacture  Ihe  same  wire  specialties— 
the  Shield  Brand  moisture  proof  wire,  fire  and  weather  proof  wire,  weather 
proof  line  wire,  all  kinds  of  feeder  wire,  cable  and  solid,  and  lo  a  large  extent 
all  kinds  of  maoiiei  wire  and  office  and  annunciator  wire.  Notwithstanding  Ihe 
new  company  was  only  recently  organized  the  Isctory  is  quite  busv  with  orders. 
The  officers  of  the  company  are  Franklin  Farrel.  president ;  Thomas  Wallace. 
Jr.  vice-p-csidtnt  and  manager:  Franklin  B.  Plait,  secretary ;  and  L  F. 
Anschuiz.  treasurer.  Mr.  Farrel  is  a  prominent  business  man.  Mr.  Wallace 
needs  no  introduction  because  he  is  widely  known  and  respected  everywhere 
throughout  the  electrical  field.  Mr.  Plait  and  Mr.  Anschntz  are  both  posses,sed 
of  excellent  business  qualities,  and  under  this  management  it  is  quite  safe  to 
predict  a  good  business  future  for  the  new  company. 


the  end  saved  by  Ihe  I{ouae  agrreine  not  to  call  Ihe  agreemcDt  Into  question. 
Thia  point  waa  only  gained  at  the  expense  of  the  appointment  of  a  belect  com- 
mittee, who  are  to  have  ■  roviug  commlulon  to  inquire  into  Ibe  wbole  trie- 
phone  question. 


English  Notes. 


(From  Our  Own  Correspondent.) 

London.  March  6.  1895, 

ELECTRICITY  SUPPLY  IN  LONDON.— The  financial  reluros  of  the  companies 
supplying  eleciricity  in  the  Metropolis  are  lapirtly  coming  to  hand,  and  exhibit 
Ihe  same  marked  improvemeul  as  the  recoids  of  previous  years.  Dividends  are 
being  paid  where  none  bad  been  paid  before,  and  ir  other  cases  have  been 
iucTcased.  and  with  a  growing  output  there  it  an  equally  healthy  decline  in  the 
cost  per  Board  of  Trade  unit  sold. 

THE  SAYERS  ARMATURE  —The  discussion  on  Mr.  Sayers'  armature  with 
its  commutating  coils  and  their  consequences.  Fparkless  brushes,  small  air 
space  and  regenerative  action,  came  to  a  conclusion  at  the  Institution  of  Elec- 
trical Engineers  on  Thursday  evening  last.  The  discussion,  although  long  was. 
it  must  be  coufebsed., very  disappointing.  Although  over  100  machines  of  this 
kind  have  been  built  and  sold  in  this  country  since  Mr.  Sayers  fitst  brought 
out  his  invention  Iwo  years  ago.  only  two  or  three  speakers  spoke  from  experi- 
ence, the  remarks  of  the  remainder  being  speculatively  critical,  and  not  over 
generous.  Those  who  are  both  disinterested  and  competent,  however,  are 
warmly  in  favor  ot  Mr.  Sayers'  device,  and  firmly  believe  that  it  is  both  eflfect- 
ive_  and  cheap. 

THE  PARALLEL  RUNNING  OP  ALTERNATORS.— There  has  been  a  very 
lengthy  and  somewhat  acrimonious  discussion  going  on  lately  with  regard  to 
the  parallel  luuuirg  of  alternalors  in  this  country.  The  experience  with 
machines  made  by  the  Brush  Company  has  in  many  cases  not  been  al'ogelhei 
satislactory :  ^t  any  rate,  it  has  certainly  not  been  uniform  In  London,  Shef- 
field and  Coolbtidge  there  is  no  denying  the  unsatisfactory  performance  of 
these  alternators,  when  run  in  parallel,  but  at  BouTuemouth,  Hastings  and 
many  other  places  their  successtul  running  in  parallel  is  equally  marked.  The 
why  and  wherefore  of  their  eccentric  peiformances  is  not  only  of  scientific  and 
engineering  interest,  but  a  matter  of  considerable  concern  to  the  buyer »  of  plant, 
and  Ihe  engineering  fraternity  of  this  country  i?  awaiting  an  authoritative 
explanation  as  to  whether  the  disturbing  cause  is  electrical  or  mechanical. 

METALLIC  SODICM  IN  ELECTRIC  CONDUITS.— Considerable  light  has 
been  thrown  upon  the  cause  of  the  frequent  electric  conduit  explosions  in  the 
network  belonging  to  the  St.  Pauc»'as  Vestry  by  the  discovery  that  among  the 
components  of  the  excrescent  incrustations  found  upon  the  stoneware  insulators 
supporting  the  bare  copper  strip  there  is  a  large  proportion  of  metallic 
sodium  It  would  seem  as  if  the  constant  pressure  of  200  volts  to  earth  had 
broken  down  some  of  these  insulator.';,  and  that  the  metallic  sodium  is  oueof  the 
results  of  their  eleclrclytic  decomposition.  This  discovery,  which  was  made  by 
an  official  ot  the  Board  of  Trade,  has  been  communicated  to  the  vestry  con- 
cerned, and  an  immediate  and  thoto-gh  overhauling  of  the  insulators  is  prom- 
ised. It  is  needless  to  say  that  the  makers  of  stoneware  insulators  are  not  at  all 
prepared  to  sit  down  quietly  under  the  imputation  that  stoneware  insulators  in 
electric  conduits  are  a  grave  public  danger. 

THE  GOVERNMENT  AND  THE  TELEPHONES.- On  Friday  evening  last, 
an  important  debate  took  place  in  the  House  of  Commons  on  the  subject  of  the 
agreement  which  the  Government  proposes  lo  enter  into  with  the  National 
Telephone  Company  taking  over  the  telephone  trunk  wires  of  this  country  from 
that  concern,  and  giving  it  in  return  some  of  its  governmental  privileges  in  the 
matter  of  way  leaves,  etc.  II  is  now  more  than  two  years  ago  since  Parliament 
first  solemnly  sanctioned  this  scheme  and  recommended  that  the  details  should 
be  lett  for  the  Postmaster-General  to  settle.  Notwithstanding  this  the  draft 
agreement,  ever  since  it  has  been  placed  in  the  hands  of  members  of  Parlia- 
ment, has  been  subject  to  criticism.  The  discussion  on  Friday  night  was  not 
different  from  previous  ones  in  other  places.  Controverted  arguments  and 
exploded  fallacies  were  brought  forward  once  more  with  wearisome  reiteration, 
and  once  more  the  great  advantages  accruing  from  this  agreement  to  the  coun- 
try were  set  forth  by  the  Fostmuslei-General.    Tbe_bouor  of  Parliament  was  in 
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New   Incorporations. 


THE    INCANDESCENT    LIGHT    AND    FUEL    COMPANY.     Csilbage.     Mc. 

capital  stock  125.000,  has  been  incorporated  by  S.  K.  Wetiel.  J.  L.  Moore  and  C. 
\Vri(!ht. 

THE  PEOPLES'  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Calais.  Me  , 
capital  stock  $50,000.  has  been  formed  lo  furnish  electric  lishl  and  power  The 
promoters  are  Martin  Cone.  Geo.  S    Murchie    and  Ashley  St.  Clair.  Calais    Me. 

TME  HAMBURG  RAILWAY  COMPANY,  Buffalo.  N.  Y.,  capital  slock  JlO.OfO. 
has  been  formed  lo  build  and  operate  a  street  surface  railway  one  mile  lonj;. 
The  promoters  are  Wm.  Ellwood,  S.  H.  Koopman  and  U.  W.  Allen,  Buffalo. 
N.  Y. 

THE  ALEXANDRIA  TELEPHONE  COMPANY,  LIMITED.  Alexandria,  La., 
capital  slock  $2,500.  has  been  incorporated  with  Thomas  Clements,  president;  J. 
C.  Ryan,  vice-president;  L.  A.  Stafford,  secretary  and  treasurer,  to  const ruci  a 
.telephone  system. 

THE  JOPLIN  &  GALENA  ELECTRIC  RAILWAY  COMPANY,  Webb  City. 
Mo,  capital  stock  J120.000.  has  been  formed  lo  build  and  operate  street  rail- 
ways. The  promoters  are  Galon  Spencer,  A.  H.  Waite.  Joplin.  and  H.  H.  Hard- 
ing. Carthage.  Mo. 

THE  ATLANTA  ELECTRIC  POWER  CO.MPANY.  Atlanta  Ga.,  capital  atock 
J2. 000. 000,  has  been  incorporated  to  build  an  electric  and  water  power  plant,  by 
A.  E.  Thornton,  and  Evan  P.  Howell,  of  Atlanta,  and  Hugh  R.  Garden  and  J. 
H.  Vail,  of  New  York. 

THE  YANKTON  ELECTRIC  AND  MANUFACTrRING  COMPANY, Yankton, 
S.  D..  capital  slock  $40,000.  has  been  formed  to  own  and  operate  an  electric 
plant.  The  incorporators  are  John  MacGregor,  R.  R.  MacGtegor  and  Otto  R. 
Brandt,  of  Yankton,  S.  D. 

THE  FISHKILL  ELECTRIC  RAILWAY  COMPANY,  Matleawan.  N.  Y.,  capi- 
tal  stock  SSO.OOO.  has  been  formed  to  build  and  operate  a  street  surface  road  in 
Dutchess  county.  S.  K.  Phillips.  Malteawan  ;  J.  P.  Smith  and  John  Place,  Fish- 
kill.  N.  Y.,  are  interested. 

THE  TBUBE  AUTOMATIC  THERMO  REGULATOR  AND  POWER  EQUIP- 
MENT COMPANY.  Albany.  N,  Y  .  capital  slock  $25,000,  has  been  incorporated 
by  Jacob  HafTelfinger,  Ernil  HalTelfihger.  John  Trnbe  and  others  to  manufacture 
automatic  regulators  and  other  equipment. 

THE  IRONTON  ELECTRIC  RAILWAY  LIGHT  AND  POWER  COMPANY, 
Jersey  Citv,  N.  J.,  capital  slock  f."0O,000.  has  been  formed  lo  erect,  own  and 
operate  electric  light,  heat  and  power  works.  Address  Lucius  C  Ryce.  PlainGeld. 
N.  J.  :  Mr.  Geo.  L.  Shearer  and  T.  Channon  Press,  New  York. 

THE  CANAJOHARIE  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Cana 
joharie.  N.  Y..  capital  stock  }25.CC0.  has  been  formed  to  generate  and  use  elec- 
tricity for  liphl.  heat  and  power.  The  promoters  are  Wm.  J.  Arkell.  Battlett 
Arkell,  Canajoharie   and  A.  L.  McCre  .  Jr..  Gouverneur,  N.  Y. 

THE  GENERAL  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Le  Sueur, 
Minn.,  capital  stock  S2S.000.  has  been  lormed  lo  construct  and  operate  an  elec- 
tric light  plant.  Win  H  Patten.  Wm.  A.  Patten.  W.  H  Tomlinson.  H.  F.  Weis, 
and  E.  H.  McLeod.  Le  Sueur.  Minn.,  are  among  the  interested  parties. 


Telegraph  and  Telephone. 


MONROE,  LA.— W.  B.  Reilly  is  forming  a  company  lo  construct  a  telephone 
system. 

MILLEDGEVILLE.  GA.— William  West  has  obtained  a  franchise  for  a  tele- 
phone system. 

WASHINGTON.  D.  C.-J.  E.  Keelyn  and  others  are  organizing  a  company  to 
construct  a  new  telephone  system. 

BENTON  HARBOR.  MICH —The  newly  organized  Board  of  Trade  will 
arrange  for  better  telegraphic  facilities. 

SALMON  CITY.  IDAHO.— The  Salmon  City  Electric  Light.  Power  and  Water 
Company  will  erect  a  telephone  line  to  Red  Rock. 

PARAGOIILD.  ABK.— A  company  has  been  organized  by  E.  S.  Bray.  T.  B. 
Kitchens  and  Fred  Hoffman  to  operate  a  telephone  exchange. 

HAMPTON.  VA.— The  Hampton  Telephone  Company  has  been  organized  by 
W.  E.  Lawson  and  ethers  and  will  construct  a  telephone  system. 

HARRIMAN.  TENN.— A  cooperative  telephone  company  is  being  organized 
and  a  charter  will  be  applied  for.     Address  E.  C.  Drowne  concerning  same. 

CHARLESTON,  ILL.— A  franchise  has  been  granted  for  a  telephone 
exchange,  which  will  be  immediately  installed.  Address  F.  A.  Brooks,  manager. 

EASTON,  MD— M.  M  Higgins.  A.  G.  Passault  and  others  will  organize  a 
company  to  establish  a  telephone  system,  and  are  in  the  market  for  Ihe  equip- 
ment. 

MEANSVILLE.  GA.-J.  M.  Means  is  putting  up  a  telephone  line  from  Ibis 
place  to  Zebulon  and  will  have  connections  with  Barnesville,  Milner,  GrifSn, 
Atlanta  and  other  points. 

PETERSBURG.  VA. —The  Mutual  Telephone  Company  has  been  organized  with 
W.  B.  McIIwaiue.  president,  E.  A.  Haitlev.  vice-president,  and  R.  D.  Gilliam, 
secretar)-  and  treasurer.    The  capital  slock  is  $10,000. 

HOOSICK  FALLS.  N.  Y.— The  Hudson  River  Telephone  Company  will  build  a 
new  telephone  line  between  Hoosick  Falls  and  Ihe  Stale  line  to  connect  .with 
the  line  lo  be  built  by  the  New  England  Telephone  Company. 
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Electric  Light  and  Power. 

BRISTOL.  R.  I  —The  CouDcil  h»s  reconiniended;nii  uppropriation  of  $3,800  for 
liKbtiiig  the  stieels  by  elecliicity. 

WYTHBVILLK,  V'A.— J.  A.  Mebane  and  others  have  leased  and  will  operate 
the  municipal  electric  light  plant. 

LAKE  CITY.  MINN.— The  citizens  will  vole  April  2  on  the  question  of 
issuing  bonds  to  establish  an  electric  light  plant. 

KNGXVILLK,  TENN.— The  city  will  advertise  for  bids  for  an  electric  light 
plant  of  a  capacity  of  not  less  than  250  arc  lamps. 

WATER  VALLEY.  MISS.— Address  G.  D.  Able.  Mayor,  regarding  new  ma- 
chitcry  to  be  pal  in  the  city's  electric  light  plant. 

WINONA.  MINN.— .\t  the  municipal  election  April  1  the  electors  will  vote 
on  the  question  of  issuing  $50,000  electric  light  bonds. 

ALMON  &  SARGENT,  of  Boston,  agents  for  the  Belknap  Motor  Company, 
have  removed  from  620  Atlantic   avenue  to  Room  106,  No   IS  Federal  stieet 

NEBRASKA  CITY.  NEB.— The  plans  and  specifications  submitted  to  the  city 
for  an  electric  lighting  plant  to  cost  fI8.200  were  accepted  and  placed  on  file. 

COLUMBIA,    TENN.— The   contract   for   electiic   lights   will  expire  April  1, 

and  the  City  Council  will  then  be  in  a  position  to  negotiate  for  a  new  contract. 

LONDON.  O,— Tbe  Council  passed  the  ordinance  authorizing  the  issuance  of 

$20,000  worth  of   bonds  to  put  in   an    electiic  light  plant  to  be  operated    by  the 

town. 

WEBB  CITY'.  MO.— The  city  has  issued  and  sold  $15,000  worth  of  bonds  lor 
the  purpose  of  erecting  an  elecuic  light  plant,  concerning  which  the  Mayor 
may  be  addressed. 

BRISTOL,  TENN.— The  Bristol-Goodson  gas  and  electric  plant  has  been  pur- 
chased by  S.  C.  Hurt  &  Son.  of  Lynchburg,  Va.,  for  $20,000,  who  will  make 
improvements  and  operate  it. 

NORTHPIELD,  VT.— At  a  town  meeting  it  was  voted  to  raise  the  amount  nec- 
essary to  defray  the  expense  of  building  an  electric  light  plant,  which  was 
judged  to  be  in  the  vicinity  of  $20,000. 

ST.  LOCIS,  MO.— The  St.  Louis  Electric  Light  and  Power  Company  has  been 
granted  a  franchise  for  the  erection  of  an  electiic  plant.  M.  B.  Greensfelder 
may  be  addressed  foi  information  concerning  same. 

ST.  PAUL.  MINN.— Kretz  &  Company,  New  Y'ork  Life  Building,  have  pre- 
pared plans  for  the  erection  of  an  apartment  bouse  for  Edward  Feldhauser. 
The  building  will  be  lighted  by  an  electric  light  plant  of  its  own. 

DCNNVILLE.  ONT  — The  Dunnville  Electric  Light  Company  proposes  to  erect 
a  fireproof  station  building,  and  put  in  200  hp  in  water  power.  An  alternating 
plant  of  1.200  Ibcp  lamps  will  be  installed.  Tbe  company's  annual  report 
shows  it  to  be  in  excellent  financial  condition. 

BUFFALO.  N.  Y'.- It  is  reported  that  an  electric  railway  will  be  built  this 
spling  from  Buffalo  to  Hamburg  by  a  company  to  be  known  as  the  Hamburg 
Electric  Railway  Company.  Those  interested  are  Jas.  E.  Cuitiss.  L.  L.  Long.  R. 
E.  Hanla  and  Wm.  Elwood.  of  Buffalo;  Thos.  L.  Bunting  and  H.  S.Spencer, 
of  Hamburg. 

The  Electric  Railway. 


AUSTIN,  TEX.— O.  F.  Drake  is  in  the  market  for  au  electric  lailway  equip- 
ment. 

MOHAWK,  N.  Y.— The  officers  of  the  new  electric  road  have  purchased  lots 
on  West  Main  street  and  will  erect  a  power  house. 

GLOVERSVILLB.  N.  Y.— Work  on  the  new  electric  road  from  Broadalbin  to 
Gloversville  will  be  commenced  in  a  very  short  time. 

BALLSTON.  N.  Y.- The  Stale  Railway  Commission  has  authorized  the  Balls- 
ton  Railway  Company  to  operate  its  lines  with  electricity. 

AUBDRN.  N.  Y.— The  Mayor  will  give  information  regarding  the  proposed 
construction  of  an  electric  road  to  Port  Byron  and  Skaneateles. 

CARBON,  IND.— The  City  Council  accepted  the  Fox  Brothers'  proposition  to 
put  an  electric  light  plant  in  and  furnish  the  town  with  electricity. 

OCEAN  VIEW.  VA.—Chas  H.Barrett,  F.  H.  Treat  and  otheisof  Philadel- 
phia,  will  build  a  powei  plant  for  an  electric  railway  at  a  cost  of  $30,000. 

CHARLOTTESVILLE,  VA.— The  Piedmont  Construction  and  Improvement 
Company  contemplates  extending  its  electric  line  to  Locust  Grove  and  Fry's 
Springs,  suburbs. 

VENICE.  ILL.— Tbe  village  board  met  in  special  session  and  granted  a  fran- 
chise  to  Frank  McCambridge  and  C.  H.  Sbarman  to  build  and  operate  an  elec- 
tric road  in  this  city. 

BOWLING  GREEN,  KY.— Address  Secretary  Commercial  Club  regarding  a 
power  plant  for  an  electric  railway,  which  will  include  l£0-bp  boiler  and 
engine,  an  80-kw  generator,  etc. 

COHOES,  N.  Y.— Urban  Wcldon,  a  prominent  resident  of  Cohoes,  is  consid- 
ering tbe  advisability  of  building  an  electric  railway  from  Cohoes  to  Dun- 
bach's  Feriy,  a  popular  resort  near  Crescent. 

WHITE  PLAINS.  N.  Y.— The  New  York,  Elmsfoid  &  White  Plains  Railway 
Company  has  accepted  the  franchise  granted  by  the  hoard  of  trustees  to  operate 
an  electric  street  railway  through  the  village. 

ROCHESTER,  N.  Y.— The  Grand  View  Beach  railway  was  sold  at  auction  to 
Mr.  Harris  for  $31,000  and  the  new  company  will  carry  out  the  contract  to  light 
Charlotte  with  electricity,  besides  operating  the  railway. 

KEY  WEST,  FLA.— The  Key  West  Street  Car  Association  has  been  sold  to 
J.  J.  Pbilbiick,  president  of  the  Key  West  Gas  &  Electric  Light  Company. 
As  soon  as  possible  the  road  will  be  equipped  electrically. 

CORNING,  N.  Y— A  50-year  franchise  has  been  granted  to  The  Corning  & 
Painted  Post  Street  Railway  Company.  Tbeo.  C.  Bates,  Worcester,  Mass..  is 
president,  and  W.  H.    Tylie,  of  the  same  city,  is  secretary. 


WHEELING,  W.  VA.— The  obstacles  in  the  way  of  tbe  Benwood  &  Southern 
electric  railway  have  been  removed,  and  a  large  force  of  men  will  be  put  to 
work  immediately  grading  the  roadbed  and  putting  down  the  Hacks. 

ROCHESTER,  N.  Y.— The  Grand  View  Beach  Railroad  was  sold  at  auction  to 
Edward  Harris,  representing  a  syndicate  of  capitalists,  tor  $31,000.  A  neir  com- 
pany is  to  be  formed,  with  a  capital  stock  of  $60,000,  and  tbe  road  changed  to 
electricity. 

BALTIMORE.  MD.— The  e.\teusion  of  the  right  of  way  to  lay  tracks  to  con- 
nect the  Baltimore,  Middle  River  &  Sparrows  Point  Railway  with  the  Trac- 
tion Company's  lines  has  been  grantt-d  and  the  road  will  be  running  within 
nine  months. 

NEW  HAVEN,  CONN.— The  work  of  constructing  the  Middletown  &  Crom- 
well electric  railway  is  to  be  commenced  in  a  iew  weeks  and  the  company,  of 
which  Israfl  A.  Kelsey,  of  West  Haven,  is  president,  will  expend  about  $50,000 
in  completing  the  road. 

NORTH  TONAWANDA.  N.  Y.— By  request  of  Geo.  P.  Smith,  action  on  tbe 
granting  of  fraucise  extension  to  lay  liolley  tracks  on  the  Ward  road  from 
Oliver  street  to  the  village  limits  was  deferred  until  May  7,  so  that  arrange- 
ments to  connect  with  the  Ely  road  could  be  made  later. 

BALTIMORE.  MP.— Work  on  the  electrical  equipment  of  the  Belt  Line  tunnel 
is  progressing  rapidly.  The  overhead  conductor  is  Deing  put  up.  and  wires  for 
the  tunnel  lamps  are  being  strung.  At  the  power  house  on  South  Howard 
street  nearly  the  whole  equipment  of  engines,  boilers,  generators  and  dynamos 
is  in  place.  The  large  motors  which  will  haul  the  trains  through  the  tunnel 
have  not  yet  arrived,  but  are  expected  shortly.  Some  parts  of  the  equipment 
are  so  weighty  as  to  require  for  their  transportation  the  special  car  built  to 
cany  tbe  greal  Krupp  gun  to  tbe  World's  Fair,  and  this  accounts  in  part  for  the 
delay. 

Crabe  ani)  3nbnstvial  Hotes. 


THE  STEDBEN  INCANDESCENT  LAMP  COMPANY.  Canisteo.  N.  Y..  which 
was  closed  up  by  injunction,  is  about  to  resume  operations. 

J.  H.  STEDMAN.  transfei  expert,  of  Rochester,  N.  Y.,  is  distributing  copies 
of  an  interesting  pamphlet  descriptive  of  a  large  variety  of  bis  street  railway 
ticket  and  transfer  forms,  which  are  designed  with  a  view  to  meeting  any 
and  all  requirements. 

WALLACE  &  SONS.  29  Chambers  street.  New  York,  have  just  issued  a  com- 
prehensive catalogue  and  price  list  of  their  brass  and  copper  product,  wbich 
includes  brush  copper,  hard  and  soft  drawn  copper  wire,  rail  bonds,  and  various 
other  articles  used  in  electrical  work. 

THE  STREET  RAILWAY  REVIEW,  of  Chicago,  on  account  of  damage  done 
by  a  fire  on  March  10  in  the  Boylston  building,  has  temporarily  removed  its 
quarters  to  the  seventh  floor  of  the  Old  Colony  building,  until  its  new  oflBces  on 
the  eighth  floor  of  that  building  are  completed, 

WILLARD  S.  ATKINSON  &  CO.  is  the  style  of  a  young  firm  at  1.030  Hunter 
street,  Philadelphia,  which  has  recently  taken  up  the  manufacture  of  switches, 
etc.  Messrs.  W.  S.  Atkinson  and  C.  B.  Crosby,  Jr.,  constituting  the  firm,  are 
progressive  and  eueigetic  young  men,  and  should  find  small  difficulty  in  work- 
ing up  toward  the  front  rank. 

MR.  TIMOTHY  W.  SPRAGUE.  hitherto  associated  with  the  General  Electric 
Company  in  its  Power  and  Mining  department,  has  opened  offices  at  £3  State 
street,  Boston,  and  253  Broadway.  New  York,  as  consulting  engineer.  He  will 
make  a  specialty  of  mining  work,  but  is  prepared  to  handle  general  engineering 
in  a  thoroughly  satisfactory  manner. 

W.  D.  JAMESON  &  CO..  ISO  Broadway.  New  lYork,  are  sending  out 
pamphlets  containing  some  flatteinng.testimonials  concerning  the  Gerson  tele- 
phone, which  is  controlled  by  them.  A  list  of  prominent  business  men  is 
also  given,  and  intending  purchasers  are  invited  to  correspond  with 
any  of  these  parties  with  regard  to  the  service  obtained  with  Gerson  instru- 
ments. 

MK.  ALEXANDER  A.  CARLISLE,  representing  the  Bryan-Marsh  Company. 
has  just  returned  from  a  highly  successful  business  trip  '^through  the  States  of 
New  York  and  Vermont.  Tbe  new  Bryan-Marsh  lamp,  with  the  stem  anchor 
holding  the  filament  firmly  in  the  centre  of  the  bulb,  met  with  hearty  approval 
from  all  the  central  station  'men,  and  the  company  reports  a  very  gratifying 
rush  of  lamp  trade. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester.  Conn.,  reports  the 
sale,  through  Messrs.  H.  B.  Coho  &  Co.,  Mail  &  Express  Building,  New 
York  City,  of  one  250-light  and  one  350-light  improved  Mather  ring  type  dyna- 
mos for  the  new  lighting  plant  of  the  Portland  apartment  house,  Washington, 
D.  C.  Messrs.  Coho  &  Co.  were  awarded  the  contract  for  the  entire  plant, 
including  Mcintosh  &  Seymour  engines,  piping,  fittings,  etc. 

A  MOST  CONVENIENT  TELEPHONE  DIRECTORY  is  that  in  use  by  tbe 
City  &  Suburban  Telegraph  Association,  of  Cincinnati.  Tbe  book  is  provided 
with  a  marginal  alphabetical  index,  and  also  has  a  numerical  index,  enabling 
a  subscriber  to  find  any  name  or  any  number  in  about  one-fourth  the  time 
requi'-ed  with  the  sort  of  list  commonly  used.  An  investigation  of  the  merits  of 
this  directory  should  be  beneficial  to  any  telephone  exchange. 

H.  E.  COLLINS  &  COMPANY.  Pittsburgh.  Pa.,  sole  agents  for  the  Caball 
vertical  water  tube  boiler,  report  sales  within  the  past  ten  days  of  200-hp  (second 
order)  to  the  Inland  Steel  Company.  Chicago  Heights;  400-hp  {fourth  order)  to 
the  Shoenberger  Steel  Company.  Pittsburgh;  500-bp  to  Michigan  Alkali  Com- 
pany. Wyancotte.  Mich.  The  2,000-hp  battery  of  Cahall  boilers  installed  at  tbe 
Carnegie  Gas  Pumping  Plant,  Bagdad,  Pa.,  was  started  up  a  few  days  ago  with 
entire  satisfaction. 

THE  ELECTRIC  ENGINEERING  &  SUPPLY  COMPANY,  of  Syracuse,  has 
on  exhibition  at  its  New  York  office,  136  Liberty  street,  the  handsome  switch 
board  which  attracted  so  much  attention  and  excited  such  favorable  com- 
ment at  the  Cleveland  conveatioa*    Manager  Hawkins   reports  business  boom- 
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iug,  and  wrarsi  tbe  complaceut   smile  peculiar   lo  those   fortunalea   wlio  liud  no 
trouble  Id  placing  their  goods  as  fast  as  I  hey  can  he  golten  out. 

THB  BOUUREAUX  DYNAMO  DRUSII  COMrANY.  finding  it  ueccssaiy  to 
open  an  eastern  oflice  in  order  to  more  salisfactorilv  handle  the  rapidly  increas- 
ing demand  for  its  well-known  brush,  has  established  headquarters  in  the 
Postal  Telegraph  Building.  New  York  City.  Mr  Benedix,  the  geneial  manager 
of  the  company,  has  been  in  New  Yoik  for  some  time  atianging  details  and 
making  new  friends  and  cusloiueis  He  leporls  that  business  has  largely 
increased  and  be  anticipates  as  great  a  demand  for  the  lloudr<aux  brush  in 
America  as  in  Europe,  where  ^ornelhiiig  like  300,000  are  now  in  daily  use. 

THB  HLECTRIC  APrLIANCE  COMPANY,  Chicago,  is  entering  upon  an 
active  campaign  for  lamp  business  with  the  original  Pickard  lamp  with  plali 
num  leadiug'ln  wires  as  il  was  originally  made.  The  coiupany  is  making  some 
very  strong  claims  regarding  au  improvement  which  has  recently  been  achieved 
in  the  process  of  manufacture,  by  means  of  which  the  lamp  is  said  to  increafe 
in  candle  power  and  efficiency  during  its  life.  The  importance  of  such  an 
improvement  is  obvious,  as  the  comparative  first  cost  of  the  lamp  drops  almost 
out  of  consideration,  since  a  small  increase  in  candle  power  and  efficiency 
during  its  life  will  result  in  a  saving  of  several  times  the  original  cost  of  the 
lamp. 

THE  BERLIN  IRON  BRIDGE. COMPANY,  of  East  Berlin.  Conn.,  has  added 
to  its  long  list  of  contracts  the  new  power  plant  building  for  the  Nassau  Elect:  ic 
Company,  at  South  Brooklyn.  N.  V  The  engine  and  dynamo  room  is  58  feel 
wide  and  ISO  feet  long,  equipped  with  a  13-lon  crane  having  a  travel  the  full 
length  of  the  building.  This  portion  of  the  plant  is  covered  with  the  Berlin 
Iron  Bridge  Company's  patent  anti-coudensation  corrugated  iron  roof  lining. 
The  boiler  room  is  47  feet  in  width  and  of  the  .-Jame  length  as  the  engine  and 
dynamo  room,  and  is  so  arranged  that  2  000  tons  of  coal  can  be  stored  in  the 
pockets.  The  entire  construction  is  of  iron,  and  the  buildings,  when  completed, 
will  be  fireproof. 

THE  MICA  INSULATOR  COMPANY,  of  218  Water  street.  New  York,  is  dis- 
tiibnting  among  its  numerous  friends  and  customers  samples  of  micanite  insu- 
lation. Particular  attention  is  directed  to  the  plate  from  which  commutator 
insulation  is  made,  and  which  has  been  greatly  improved  recently.  It  is  of  a 
lighter  hue  than  before,  in  fact,  almost  transparent,  showing  a  smaller  propor- 
tion of  cement.  This  improvement  is  the  result  of  much  careful  experimenting 
and  is  only  practicable  by  the  use  of  specially  designed   machinery.    The  com- 


pany's business  has  grown  steadily  from  the  beginning,  DOlwilbstaodiDg  tbe 
recent  depression,  and  now  that  trade  is  showing  reaewcd  activity  the  Aanage- 
nieut  finds  it  necessary  to  double  the  capacity  of  the  works  in  order  to  keep  up 
with  the  demand. 

THB  LAKON  COMPANY  will  probably  be  substituted  (or  the  present  name 
of  the  Ilornherger  Electric  Mariufodurlug  Company.  The  slock  of  Ihe  company 
•has  recirntly  pa.osed  inlu  Ihe  hands  of  Mr.  John  C.  Boss,  who,  however,  has  been 
identified  wlh  the  Hornbetger  Company  for  a  long  time.  Mr.  Boss  proposes  to 
bring  the  company  much  luore  prominently  before  the  electrical  trade  than  bas 
heretofore  been  Ihe  case.  While  the  factory  will  continue  at  Elkhart,  the  main 
olRce  of  the  Lakon  Company  will  be  in  Chicago,  with  a  branch  office  in  New 
York,  and  piobably  one  also  in  Ihe  South  and  another  in  Canada.  Mr.  Bora  haa 
the  right  kind  of  confidence  in  the  goods  his  company  manufactures,  though  not 
any  more  than  those  who  have  used  Ibem.  or  than  they  deserve.  We  wis' b  Ihe 
I.akon  Company  success. 

Miscellaneous  Notes. 


PHILADELPHIA.  PA.— At  Ihe  United  States  Engineers'  Oflice.  1,428  Arch 
street,  this  city,  sealed  proposals  for  materials  for  au  electrical  plant  at  Port 
Delaware,  Del  .  will  be  received  until  II  a.  m..  March  22.  All  informatloD 
furnished  on  application, 

THE  AMERICAN  INSTITUTE  OP  ELECTRICAL  ENGINEERS  will  hold  its 
9Sth  meeting  at  12  West  31st  street.  New  York  City,  on  Wednesday.  March  20.  at 
8  p.  m.  A  paper  will  be  presented  by  Prof.  Harris  J.  Ryan,  of  Cornell  Uni- 
versity, and  Mr.  Milton  E.  Thompson,  entitled,  "A  Method  for  Preventiog 
Armature  Reaction,"  A  meeting  of  Western  members  will  be  held  the  same 
evening,  Wednesday,  Match  20,  at  8  p.  m..  at  Armoui  Institute,  33d  street  and 
Armour  avenue,  Chicago,  where  the  above  paper  will  be  read  b)  Prof.  For- 
tenbaugh.  of  the  University  of  Wisconsin. 


Business  Hoticcs. 


BATTBR'y  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  Y. 


^Ilustrateb  ^ccorb  of  (£l(jctrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  MARCH  13.  189S. 
[Id  charge  of  Wm.  A.  Rosenbaura.  177  Times  Building.  New  York.] 

Reissue  11. -)78.  ELECTRICAL  FIXTURE;  I..  Stieringer.  Detroit.  Mich.  App. 
61ed  Dec.  21.  189J.  An  electric  light  fixture,  with  a  hollow  main  stem,  a 
distributing  body  and  open  section  supported  by  two  or  more  lamp  carrying 
arms  supported  by  said  distributing  b-.dy.  of  insulated  main  conducting  wires 
passing  through  such  hollow  main  stem  and  through  said  open  section,  a 
pair  of  insulated  aim  wires  passing  through  each  of  said  lamp  carrying 
arms,  said  main  and  arm  wires  being  directly  connected  together,  and  a  cen- 
tral support  from  said  open  section  for  sustaining  ornamental  parts  of  the 
fixture. 

53S.S45.  CLOSED  CONDUIT  ELECTRIC  RAILWAY;  E.  M.  Bentley.  Boston. 
Mass.  App.  filed  Feb.  25.  1891.  The  combination  of  a  conduit  extending 
along  an  electric  railway,  an  insulated  conductor  therein,  a  flexible  cover 
for  said  coi'duit,  a  lifting  device  for  said  cover  and  a  contact  device  con- 
nected to  a  vehicle  on  the  railway  and  adapted  to  make  contact  with  said 
conductor  beneath  the  cover  as  it  is  raised  by  the  lifting  device. 

535.363,  ELECTRIC  HEATING  APPARATUS:  M.  W.  Dewey.  Syracuse.  N.  Y. 
App.  filed  Marcb  12.  189^.  An  electric  heater  comprising  a  suitable  plate  or 
support,  a  resistance  conductor  wound  on  said  plate  or  support,  and  an 
enclosing  case  provided  with  exterior  fastening  devices  and  with  interior 
supports  curving  over  the  top  and  bottom  of  the  plate,  whereby  the  healer  is 
supported  with  an  air  space  surrounding  the  same,  said  case  being  perfo- 
rated to  allow  free  circulation  of  aii  and  open  at  the  back  to  permit  said 
heater  being  secured  in  close  proximity  to  a  wall  or  support. 

=35,370.  ELECTRIC  CLOCK  STRTKING  MECHANISM;  F.  L.  Gregory.  Chicago. 
111.  App.  filed  Jan.  30.  1894.  A  striking  mechanism,  the  combination  with 
the  striker  and  means  for  imparting  a  reciprocatory  movement  to  said 
striker  of  a  stop  wheel  in  operative  connection  with  said  striker,  a  hold 
back  device  in  position  and  adapted  for  periodically  engaging  and  arresting 
the  movement  of  the  stop  wheel,  a  let-off  cam  in  operative  connection  with 
and  adapted  for  operating  the  "bold  back  device  to  release  the  same  from 
engagement  with  the  stop  wheel  and  an  independent  locking  device  in  con- 
nection with  the  stop  wheel,  and  in  position  and  adapted  for  engagement 
with  the  hold  back  to  prevent  movement  of  said  stop  wheel  after  the  release 
of  the  holdback  from  said  stop  wheel  and  until  said  hold  back  ib  let  off  by  the 
let-off  cam. 

535.398.  CONDUIT  ELECTRIC  RAILWAY;  D.  O'Plaberty,  Kansas  City.  Mo. 
App.  filed  March  31.  1894.  In  an  electric  railway  system  the  combination 
with  a  slotted  conduit,  having  openings  in  one  side  and  insulation  rings 
fitting  in  said  openings  of  said  casings  or  boxes  having  their  open  ends 
fitting  externally  against  one  side  of  the  slotted  conduit  and  surrounding  the 
openings  and  having  oppositely  disposed  openings  in  their  sides,  an 
auxiliary  conduit  impervious  to  air  and  water  comprising  pipes  connected 
by  unions  and  extending  through  the  openings  of  the  casings  or  boxes  and 
basing  apertures  in  its  inner  side  within  saii  casings  and  opposite  the 
openings  of  the  slotted  conduit,  a  cable  located  in  and  insulated  from  the 
auxiliary  conduit  and  exposed  points  within  said  casings  and  opposite  the 
openings  of  the  slotted  conduit,  insulation  blocks  fitlipg  \pithin  said  casings 


and  provided  with  a  longitudinal  passage,  a  spring  actuated  contact  rod 
fitting  therein  and  piojecting  into  the  slotted  roller  and  carried  thereby. 
:.484.  ELECTRIC  BURGLAR  ALARM  AND  HOUSE  CALL:  H.  L-  Carpenter, 
Minneapolis.  Minn.  App.  filed  April  16.  1894.  The  combination  with  the 
clock  mechanism  of  a  dial  revolved  thereby  and  provided  with  a  aeriea  of 
pin  holes,  pins  or  plugs  adapted  to  be  inserted  therein  and  projecting 
through  the  dial,  a  series  of  circuits  and  switches,  said  switches  being 
arranged  in  proximity  to  said  dial  and  adapted  to  be  operated  by  the  pins 
or  plugs  inserted  therein,  a  source  of  electricity  translating  devices  included 
in  savd  circuits,  electromagnetic  recording  devices  provided  in  said  circuit! 
and  a  time  sheet  upon  which  recording  devices  ar;  adapted  to  operate,  th< 
strip  or  sbeet  being  moved  to  correspond  with  the  dial. 

5.488.  THERMO-ELECTRIC  GENERATOR;  H.  B.  Cox.  Hartford.  Conn 
App.  filed  March  8.  1893.  A  thermo-electric  pile  having  its  take-off  connec 
tions  connected  with  head  and  tail  pieces,  respectively  from  the  hot  and  coir 
ends  of  the  opposite  poles  of  the  pile. 

5.489.  THERMO-ELECTRIC  GENERATOR;  H.  B.  Cox,  Hartford.  Conn 
App.  filed  March  8.  18*)3.  A  cylindrical  thermo-electric  pile,  in  combinatioi 
with  a  bracket  .<^upporting  the  same,  and  a  gas  burner  carried  by  tfa* 
bracket  at  the  open  centre  of  the  pile. 

;.490  THERMO-ELECTRIC  GENERATOR  H  B.  Cox.  Hartford.  Conn 
App.  filed  March  8,  1893.  A  thermo-electric  pile  provided  with  the  out 
wardly  projecting  radiators  from  its  outer  surface  independent  of  Ib 
elements  of  the  thermo  couples. 

5,491.  INDICATING  SYSTEM  FOR  THERMO-ELECTRIC  GENERATORS:  H 
B.  Cox.  Hartford,  Conn.  App.  filed  Jan.  31.  1894.  A  theimoelectric  genera 
tor  having  a  coolirlg  liquid  jacket  provided  with  the  liquid  supply  and 
controlling  valve,  and  an  electric  circuit  including  said  generator  and  a 
alarm  and  controlled  by  the  movements  of  said  valve. 

5.£n.  ELECTRICAL  CONTROLLER.  E.  A.  Sperry,  Cleveland.  Ohio.  Apj: 
filed  Nov.  11,  1893.  The  combination  with  an  electric  motor  of  a  variabi 
resistance,  a  brake  switch  so  arranged  that  when  the  braking  action  i 
taking  place  the  line  circuit  isopen,  means  for  controlling  the  polarity  c 
the  residual  magnetism  of  the  field  magnets,  a  local  circuit,  and  an  ele< 
trically  actuated  device  in  said  local  circuit  controlling  the  current  in  tfa 
field  magnet  coils  and  said  circuit. 

:.443.  ELECTRIC  LIGHTING  SYSTEM:  J.  L  Conklin.  Brooklyn.  N.  Y.  Ap] 
tiled  July  30.  1894.  The  combination  dynamo,  the  driving  shaft  connecte 
with  the  dynamo  and  the  car  axle,  and  the  battery  connected  with  th 
dynamo  of  the  governor  mounted  on  Ihe  same  shaft,  Ihe  pivoted  lever  or 
end  of  which  abuts  against  the  movable  collar  of  the  governor,  the  oscilla 
ing  disc  formed  of  non-metallic  and  non-conducting  material  provided  wit 
a  pin  which  engages  with  the  lower  end  of  said  lever,  a  spring  connects 
with  said  lever,  metallic  sections  secured  to  said  disc,  and  a  contact  sprin 
bearing  against  the  disc  and  connected  with  a  conductor  leading  to  battel 
and  a  contact  spring  also  bearing  against  said  disc,  and  connected  with 
conductor  leading  to  the  dynamo,  the  construction  being  such  that  whe 
the  driving  shaft  is  at  rest  the  lever  will  oscillate  the  disc  and  throw  th 
contact  springs  out  of  metallic  connection  and  thereby  open  the  circu 
between  the  dynamo  and  batlery. 
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S^SMy*.  BATTERY;  H.  N.  F.  SchaefTer,  Manclicsler.  N.  H.  App.  filed  Jon.  9. 
1893.  A  biiticry  liavitij;  itfi  electrolyte  composed  of  a  salt  of  lactic  acid  and 
a  mineial  acid,  and  an  alkali. 

535.5M.  CLAMr  FOR  TROLLEY  WIRES;  W.  W.  Annohle  Cfond  Rapids. 
Mich.  App  filed  Nov.  23.  1S94.  The  coiubiuatioM  of  opposing  jaws  consist- 
ing of  pliites  haMng  concave  lower  ends,  and  iiiwaidly  iirojecting  loops  on 
one  of  said  jaws,  said  lugs  having  laterally  projecting  pintles  engagivig  said 
loops;  one  of  the  plates  also  having  openings  opposite  the  loop*;  and  lugs, 
and  an  inwardly  btnl  portion  to  engage  one  of  the  lugs  and  prevent  separa- 
tion of  said  plates,  and  a  screw  adapted  to  close  the  concave  jaws  upon  the 
couductor. 

535.530.  STARTING  ALTERNATING  MOTOR;  O.  Cbytraeus.  PiUsfield.  Mass. 
App.  filed  Dec.  4.  1894.  The  combination  with  an  electric  current  nu  lor 
having  field  magnet  poles,  circularly  shifted  to  one  another  about  the  arma- 
ture, and  means  for  changing  some  of  the  aimature  coils  from  being  closed 
upon  themselves,  to  being  open,  the  remaining  coils  being  in  circuit  with 
one  another,  said  means  consisting  of  electric  conductors  connecting  the 
terminals  of  the  first  named  ceils,  and  adapted  to  move  out  at  contact  with 
the  same. 

S3S.533  ELECTRIC  SWITCH:  M.  W.  Dewey.  Syracuse.  N.  Y.  App.  filed  Jan. 
11.  1895.  The  combination  of  a  cylinder  of  insulating  material,  strips  of  metal 
secured  in  longitudinal  rows  scross  said  cylinder  and  projecting  beyond  the 
surface  thereof,  a  longitudinally  movable  bar  within  the  cylinder  con- 
nected to  the  latter  by  a  spline  and  groove,  a  knife  switch  connected  to  one 
end  of  the  said  bar,  an  indicator  carried  by  the  same  and  rigidly  secured  to 
the  same,  a  handle  on  one  end  of  the  bar  to  opeiaie  the  same,  and  a  series 
of  contacts  arranged  in  a  row  and  adapted  to  engage  the  strips. 

S3S.540.  AUTOMATIC  TELEPHONE  SWITCH;  N.  H.  Holland,  Montreal,  Can- 
ada. App  filed  Aug  10.  1894.  The  combination  of  flexibly  jointed  tubular 
ear  pieces  attached  to  the  receiver  by  a  single  tube,  suitable  switch  pieces 
or  contacts  mounted  thereon  and  co-operating  therewith  by  the  movement  of 
the  ear  pieces  together. 


No.  535.592,— Wire  Joint. 


535.541.  METHOD  OFCONSTRUCTING  SECONDARY  BATTERIES:  A  Hough. 
San  Francisco.  Cal.  App.  filed  Sept.  14.  1893  The  method  of  constructing 
a  plate  for  secondary  batteries  which  consisis  in  mixing  dry  monoxide  of 
lead  and  a  soluble  material  producing  a  paste  of  the  resultant  mixluie  with 
water  and  sulpbate  of  ammonia  or  an  aqueous  solution  of  the  latter  and 
placing  it  on  a  support  to  set.  and  when  set  dissolving  out  the  soluble 
mateiial 

£3S.£6S.  RAILWAY  SIGNALING  APPARATUS;  W.  H.  Walsh.  Albany,  N.  Y. 
In  combination  a  main  track  separated  into  consecutive  sections,  a  shunt 
track  branching  from  one  of  said  sections  and  insulated  from  the  section  at 
the  point  where  one  of  its  rails  cresses  it.  the  shunt  track  having  jts  section 
adjacent  to  the  main  track  insulated  from  an  adjacent  section,  conductors 
extending  along  the  main  track  and  electrically  connected  with  the  rails  of 
an  adjiicent  section,  connections  between  the  rails  of  the  shunt  track  and 
the  conductors  and  a  carnage  adapted  to  move  along  the  track  ard  provided 
with  brushes  in  position  to  engage  Ihe  conductors,  and  in  circuit  with  a 
battery  and  signal. 

335.579  ARMATURE  FOR  DYNAMO-ELECTRIC  MACHINES;  H,  Geisen- 
honer  &  C.  Sandman.  Schenectady.  N.  Y.  App  filed  Jan.  15.  1895.  The 
combination  of  an  armature  or  other  conductor  carrying  electric  currents, 
wound  around  spirally  with  twine  or  othei  suiiable  material,  each  succes- 
sive convolution  being  spaced  an  appreciable  distance  apart  from  the 
preceding  une.  for  the  purpose  of  providing  when  conductors  are  arranged 
in  groups  or  inserted  in  slots  a  space  for  the  circulation  of  air  around  the 
conductors  for  the  purpose  of  insulating  and  ventilating  the  same. 

535.589.  ELECTRIC  ARC  LAMP;  J.  C.  Knight.  New  York,  NY.  App.  filed  March 
2,  1894  In  an  electric  arc  lamp  an  automatic  cut  out  in  the  shunt  circuit 
thereof  consisting  of  the  movable  carbon  cariying  rod  provided  wilha  notch, 
a  pivoted  counter  balanced  arm  mounted  on  the  frame  of  the  lamp  with  its 
elevaied  end  normally  in  engagement  wiih  said  rod  and  means  for  holding 
said  arm  in  engasfement  with  said  rod  until  tbe  rod  passes  out  of  reach. 

53S.59>.  WIRE  JOINT;  Nathaniel  W.  Lillie.  Somerville.  Mass  App  filed  Jan. 
31.  1895.  A  coupling  piece  for  yniting  wires  consisting  of  a  metallic  stnp 
(S)  shaped  in  cross  section  and  thus  having  longitudinallv  open  channels 
on  opposite  sides,  in  which  channels  the  wires  are  adapted  to  be  intro- 
duced, the  said  coupling  piece  and  wires  therein  being  adapted  to  be  twisted 
to  inclose  and  unite  said  wires      >;See  illustration.) 

535.t)15  TELEPHONE:  W.  W.  Dean.  St.  Louis.  Mo.  App.  filed  Sept.  24.  1894. 
A  telephonic  signaling  device  consisting  of  a  suitable  diaphragm,  a  magnet 
for  vibrating  the  diaphragm,  a  spring  for  holding  the  diaphragm  in  its 
normal  position  and  an  adjustable  screw  for  regulating  tbe  tension  of  the 
spring. 

>35.660.    INSULATOR;  W.  J.  Belcher.  Hartfoid.  Conn.    App.  filed  Jan.  16.  1895. 
The   corafcination  with    two  tension  members  linked  one  through  tbe  other 
and    each    bavirg   a  transverse    stress    exerting    member    and   a    pair    6f 
1  arms  secured  thereto,  and  each  having  alsoa  pair  of 
I  position  and  adapted  for    receiving  the    longiludinal 
on-contiguous  to  said  arms;  of  an  insulating  member 
;ig  said   stress  exerting  member  in  longitudinal  direc- 
isverse   openings   corresponding  in  number  with  the 
of  the    tension  members  end  in  position  and    adapted  to 
and  to  hold 


diverging  longitudin 
transverse  openings 
tension  member  and 
between  and  separai 
tion.  and  having  tr 
longitudinal 
receive    said 


535,679.  SYSTEM  AND  APPARATUS  FOR  APPLYING  BRAKES  TO  ELEC 
TRIC  CARS;  C.  E.  Davis.  Chicago.  111.  App.  filed  Dec.  29.1893.'  In  at 
electric  device  for  a  car  a  yielding  connection  between  the  axle  and  the  ca 
body,  an  electric  circuit  for  the  device,  a  current  conirolling  the  niecban 
ism  end  an  electric  translating  device  fot  eJTeciing  the  movement  of  a  ca 
in  series  wth  each  o'her  in  said  circuit,  an  opeiatiug  connection  fo 
said  controlling  mechanism  whereby  the  weight  of  said  car  body  may  con 
trol  the  current  supply  to  said  translating  device. 

535  692.  CARBON  HOLDER  FOR  ARC  LIGHTS;  A.  W.  France,  Philadelphia. 
Pa.  App.  filed  Nov.  10.  1894.  A  bracket  provided  with  nipples  and  an 
adjustable  socket  having  a  threaded  boss  thereon,  and  a  spring  bearing 
against  the  movable  jaw  of  said  .^^ocket.  said  boss  being  fitted  to-'^aid  nipples 
and  serving  to  connect  tbe  holder  with  the  bracket  and  adjust  the  pressure 
of  the  spring. 

535.703.  ELECTRIC  CABLE  WAV;  R.  Lamb.  New  York.  N.  Y.  App.  filed  July 
19.  1894.  The  combination  of  a  .«uppofting  cable,  a  car  supported  on  said 
cable,  a  motor  carried  by  tbe  car,  a  hauling   cable  anchored   at  both  ends. 


No.  535,703.— Electric  Cable  Way. 

and  means  independent  of  weight  of  the  apparatus  for  causing  tractional 
friction  between  the  car  and  Ihe  hauling  cable  to  haul  the  car  on  tbe  sup- 
porting cable.     (See  illustration.) 

535.745.  TELEPHONE  EXCHANGE  APPARATUS;  C  F.  G.  M.  B.  De  La  Ton- 
anne.  Paris.  France.  App.  filed  Dec.  30.  1893.  The  combination  with  a  tele- 
phone line  comprising  two  limbs  of  a  source  of  calling  currents,  a  key  to 
be  depressed  to  connect  said  source  of  currents  with  one  limb  of  said  tele- 
phone line,  and  a  second  key  adapted  when  depressed  in  addition  to  said 
key  to  connect  said  source  of  currents  with  said  second  limb;  whereby 
■when  one  of  said  keys  is  depressed  one  of  said  limbs  is  connected  with  said 
source  of  calling  currents. 

535.796  CONSTRUCTION  AND  REGULATION  OF  DYNAMO-ELECTRIC 
MACHINES;  C.  D.  Haskins.  Brooklyn.  N  Y.  App.  filed  Aug  6.  1894.  Tbe 
combination  with  a  dynamo-electric  machine,  of  the  externa!  circuit  with  arc 
lamps  or  other  translating  devices  included    therein,  the  fie!d  of  force  raag- 


m»Dt   relatively  to  said  insulating  member. 


□sion  members  against  rotative  move- 


No.  535,796.— Construction  and  Regulation  of  Dynamos. 

nets  conFisting  of  two  symmetrical  sets,  the  diferent  sets  being  placed  in 
multiple  arc  and  means  for  varying  tbe  current  flowing  in  tbe  coils  of  one 
of  the  sets  of  the  field  magneU.  and  hence  the  magnetic  strength  of  said 
magnets  to  control  the  electrical  output  of  the  machine  in  accordance  with 
the  load.     (See  illustration.) 

535.797.  REGULATION  OF  DYNAMO-ELECTRIC  MACHINES;  C.  D.  Haskins. 
Brooklyn.  N  Y  App  filed  Aug.  6.  1894.  The  combination  with  a  dynamo- 
electrir  machine  having  two  sets  of  field  magnet  pole  pieces  and  connected 
with  the  circuit  of  the  machine,  of  an  automatic  switching  device  adapted 
to  control  the  amount  of  wire  of  tbe  co^ls  of  one  set  that  shall  be  traversed 
by  the  current,  and  to  control  the  direction  in  which  the  current  shall 
traverse  the  wire  of  said  coils,  or  a  portion  thereof. 

535806.  AUTOMATIC  CBNTR.^L  TELEPHONE  SWITCH  APPARATUS;  F. 
Nissl,  Vienna.  Austria  Hungary.  App.  filed  Feb.  17.  1894.  An  automatic 
telephone  system  comprising  a  main  line  including  a  central  station,  a 
plurality  of  branch  liaes  converging  to  said  main  line,  each  including  a 
subscriber's  station,  means  at  the  point  of  convergence  adapted  to  auto- 
matically and  successively  connect  the  subscribers'  line  with  the  main  line 
for  a  definite  period  of  time,  and  -necbanism  beyond  the  control  of  either  the 
central  or  the  subscribers"  stations  adapted  to  automatically  interrupt  such 
connection,  in  combination  with  a  signaling  circuit  including  the  main  and 
subscribers*  lines,  and  means  adapted  to  automatically  indicate  at  all  stations 
the  particular  subscriber's  station  connected  with  or  about  to  bacoonected 
with  tbe  maia  line. 
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ELECTROLYSIS  BY  TROLLEY  CURRENTS. 

In  this  issue  we  print  the  second  part  of  Mr.  W.  Stuart-Smith's 
paper,  based  upon  his  recent  experimental  investigation  at  San 
Francisco  on  the  distribution  of  the  ground  return  flow  of  trolley 
currents.  The  investigation  of  the  writer  is  the  most  extensive  yet 
undertaken,  as  may  be  judged  from  the  fact  that  between  500  and 
600  excavations  to  uncover  piping  were  made.  As  will  be  seen,  it 
was  found  that  some  of  the  methods  heretofore  employed  in  sim- 
ilar work  were  far  from  giving  true  indications — for  example,  the 
one  in  which  entire  reliance  was  placed  on  voltmeter  readings, 
whose  manifest  incorrectness,  it  may  be  remarked,  was  pointed  out  by 
Kennelly  in  the  discussion  of  Mr.  I.  H.  Farnham's  Institute  paper 
last  year.  The  gas  and  watei  companies  of  San  Francisco  deserve 
much  credit  for  furnishing  the  funds  necessary  to  carrj'  out  this 
very  extensive  investigation,  *he  result  of  which  promises  to  nnally 
establish  several  points  of  much  importance. 


ARMATURE  REACTION. 

The  paper  read  by  Prof.  H.  J.  Rj'an  last  week  before  the  Amer- 
ican Institute  of  Electrical  F.ngineers  on  "A  Method  of  Preventing 
Armature  Reaction,"  resulted  in  the  expression  of  a  considerable 
difference  of  opinion  as  to  the  necessity  of  any  special  device  for 
suppressing  sparking.  There  seems  to  us  to  be  considerable  reason 
for  the  claim  that  such  a  device  is  superfluous  as  far  as  the  sup- 
pression of  sparking  is  concerned,  as  we  are  not  aware  that  any 
difiSculty  has  been  experienced  in  producing  dynamos  of  any  size 
free  of  this  trouble.  A  valuable  point  of  the  method  discovered, 
however,  is  in  the  better  regulating  properties  which  it  gives  to  a 
machine.  The  brushes  may  be  moved  without  sparking,  so  as  to 
over  or  under  compound  at  will  for  large  percentages  While  the 
heating  limit  in  present  machines  is  reached  before  the  armature 
reaction  becomes  great  enough  to  be  taken  into  account,  it  may 
happen,  as  remarked  by  Mr.  Kennelly,  that  means  of  ventilation 
may  be  devised  to  change  this  relation,  in  which  case  the  method 
of  Prof.  Ryan  will  find  a  field  of  usefulness,  and  even  at  present 
there  are  probably  special  cases  in  which  its  employment  would  be 
advantageous,  if  not  entirely  necessary. 

IMPORTANT  IF  TRUE. 

For  some  days  past  a  rumor  has  been  in  circulation  to  the  effect 
that  the  General  Electric  and  Westinghouse  interests  have  been 
negotiating  with  a  view  to  an  agreement  ending  the  present  expen- 
sive patent  litigation  between  the  two  companies.  That  such  a 
negotiation  is  now  under  way  we  believe  to  be  true,  and  at  this 
writing  it  seems  probable  that  an  agreemnt  will  be  arrived  at. 
Whether  the  understanding  will  go  beyond  a  modus  vivendi  with 
respect  to  patents  alone,  or  include  an  amicable  arrangement  as  to 
prices,  can  only  be  surmised  at  present,  but  it  is  improbable  that  its 
scope  will  extend  to  any  general  combination  of  interests.  The  case 
seems  to  be  rather  similar  to  that  of  the  Westinghouse  and  Thomson- 
Houston  companies  some  years  ago;  the  latter  had  entered  into  an 
arrangement  with  the  Sawyer-Man  Company  in  regard  to  the  manu- 
facture and  sale  of  incandescent  lamps,  which  was  continued  when 
that  company  was  merged  in  the  Westinghouse  interests  notwith- 
standing the  competition  between  the  two  rivals  in  other  directions. 
As  concerns  the  electrical  industry  at  large,  there  can  be  no  doubt 
of  the  wisdom  of  a  course  which  will  not  only  cut  oS  enonnous 
expenses  for  litigation,  but  give  a  great  impetus  to  electrical  develop- 
ment by  removing  from  the  minds  of  purchasers  the  fear  of  trouble 
from  infringement  suits.  As  to  the  effect  on  outside  manufacturers, 
nothing  can,  of  course,  be  known  until  the  agreement,  if  com- 
pleted, is  divulged.  In  the  meantime,  we  think  it  safe  to  assume 
that  the  unfortunate  experience  of  the  General  Electric  Company  in 
its  attempt   to  ride  rough-shod  ovet  smaller   concerns,  and  the  con- 
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summate  business  acumen  displayed  iu  recent  years  by  the  Westiug- 
house  inanagemeut,  both  give  assurance  that  no  undue  alarm  need 
be  felt  on  this  score.  

ELECTRICITY  DIRECT  FROM  COAL.. 

We  print  elsewhere  a  translation  of  a  comment  in  a  German  con- 
temporary on  a  statement  recently  made  in  these  columns  in  regard 
to  the  s;»ving  that  would  result  if  electricity  could  be  obtained  direct 
from  coal  instead  of,  as  at  present,  through  a  secondary  transforma- 
tion with  the  consequent  losses.  The  deduction  made  by  us  was 
based  upon  the  cost  per  unit  of  energy  produced  of  the  generating 
pJant,  as  well  as  the  depreciation,  remaining  the  same  as  at  present. 
Since  the  case  is  a  purely  supposititious  one,  any  assumption  in 
regard  to  the  cost  of  apparatus  is  wholly  hypothetical,  and  the  one 
criticised  is  no  more  so  than  that  substituted  by  the  writer  in  our 
contemporary.  The  basis  of  the  latter  is  that  the  cost  per  unit 
of  generating  machinery,  the  depreciation,  etc.,  in  the  unknown 
system  will  be  less  than  that  of  the  same  factors  in  the  present 
system;  that  is,  the  cost  decreasing  with  the  increase  of  the  eflSciency 
of  transformation  of  the  energy  of  co.ol  into  electricity,  according  to 
a  rate  determined  by  considerations  that  may  be  absent  from  the 
"coming  system.  "  The  futility  of  this  method  of  comparison  would 
be  shown  if  on  the  basis  of  the  steam  generation  of  electricity,  the 
cost  of  generation  by  water  power  were  calculated  according  to 
the  manner  proposed  for  the  unknown  system.  In  order  that  the 
cost  of  generating  electricity  direct  from  fuel  with  a  high  percent- 
age of  efficiency  may  notably  decrease  the  price  of  electric  energ)', 
the  cost  of  the  generating  apparatus,  the  depreciation  and  other 
factors  entering  will  have  to  be  considerably  less  per  unit  than  at 
present.  Until  it  can  be  shown  that  this  necessarily  follows,  no 
claim  can  be  accepted  that  such  a  system  will  produce  any  great 
saving.  We  do  not  see  that  the  remarks  in  regard  to  cheapening 
through  a  greater  output  apply.  Unless  the  unit  cost  is  appreciably 
less,  there  will  be  no  cause  to  increase  the  output. 


THE  BATE  REFRIGERATING  DECISION. 

Owing  to  the  vast  amount  of  misinformation  contained  in  the 
newspaper  interpretations  of  the  recent  decision  of  the  United  States 
Supreme  Court  in  the  Bate  refrigerating  case,  and,  in  scarcely  a  less 
degree,  to  the  editorial  remarks  of  some  of  our  electrical  contem- 
poraries on  the  same  subject,  a  very  considerable  misunderstanding 
exists  in  electrical  circles  in  regard  to  the  real  significance  of  the 
decision.  It  is  somewhat  singular  how  the  importance  of  this  case 
has  been  magnified,  and  the  unwarranted  conclusions  that  have 
been  based  upon  its  final  settlement.  The  Bate  case,  in  short,  may 
be  considered  as  little  more  than  a  "bunco"  game  played  upon 
credulous  clients  by  their  legal  advisers,  and  the  decision  of  the 
court  has  had  absolutely  no  effect  upon  any  patent  whatever, 
either  in  the  past,  present  or  future.  Section  4,887  of  the  revised 
statutes  declares  that  a  domestic  patent  expires  with  a  foreign  patent 
on  the  same  invention  if  the  date  of  the  latter  is  prior  to  the  date 
of  issue  of  the  domestic  patent,  and  the  attempt  to  substitute 
application  for  issue  was  so  devoid  of  reason  that  it  never  had  an 
iota  of  chance  of  favorable  consideration  by  the  Supreme  Court,  as 
was  indicated  by  the  unanimity  of  the  lower  courts  in  rejecting  it, 
and  by  the  fact  that  the  case  was  only  carried  to  the  Supreme  Court 
ten  years  or  more  after  it  could  have  been  brought  before  it  on 
appeal.  The  Supreme  Court  merely  decided  that  the  law  must 
remain  as  it  is,  and  since  the  pendency  of  the  Bate  case  could  not 
affect  the  action  of  that  law,  no  patents  were  at  any  time  affected. 
A  statement,  therefore,  of  the  effect  of  the  Bate  case  is  that  it 
affected  nothing  whatever— the  decision  merely  registering  the  fail- 
ure of  an  attempt  to  change  existing  law.  The  Edison  telephone 
patents  and  the  Edison  lamp  patent,  for  example,  which  expired  in 
1892  and  1894,  respectively,  were  no  less  null  before  the  decision 
than  after  it.  The  Bate  case  may,  however,  have  an  evil  after  effect 
through  having  taught  that  the  public  can  be  so  easily  bamboozled 
in  legal  matters,  and,  therefore,  encourage  owners  of  patents  to  get 
the  benefit  of  a  practical  prolongation  of  the  life  ot  the  same  for  a 
considerable  period,  by  keeping  in  court  a  claim  that  their  life  still 
continues,  no  matter  how  absurd  the  grounds  upon  which  the 
claim  may  be  based. 


MATHEMATICS  AND   PHYSICS. 

It  is  a  matter  of  common  notoriety  that  of  all  the  instruction 
received  at  colleges  and  technical  schools  that  relating  to  mathe- 
matics is  least  permanent  of  retention.  We  doubt  if,  five  years 
after  graduation,  there  is  one  graduate  in  five  able  to  follow  with 
profit  a  mathematical  demonstration  which,  when  he  was  a  junior 
or  senior  at  school;  would  have  presented  no  difficulty  whatever. 
The  reason  for  this  unsatisfactory  state  of  affairs  we  believe  to  fie 
largely  in  the  present  method  of  teaching  mathematics  in  a  separate 
course  and  with  no  direct  reference  to  the  manner  in  which  it  is  to 
be  applied  by  the  student  in  that  branch  of  science  which  he  may 
have  selected  as  the  basis  of  his  life  work.  The  teaching  of  mathe- 
matics as  a  separate  course  has  a  tendency  to  train  the  mind  of  a 
student  in  a  method  of  thought  which,  from  its  abstract  nature,  is 
rather  that  of  a  metaphysician  than  of  the  physicist  or  engineer,  the 
latter  dealing  with  physical  entities  whose  consideration  implies  a 
habit  of  mind  in  which  flexibility  rather  than  rigidity  is  the  desir- 
able quality.  No  less  injurious  is  the  tendency  of  this  method  to 
suppress  the  imaginative  faculty,  for  the  rigorousness  of  mathe- 
matics leaves  little  field  for  its  exercise.  It  may  be  said  that  this  very 
quality  of  exactness  furnishes  a  useful  training  for  the  mind,  con- 
straining it  to  form  no  conclusions  not  rigidly  supported  in  fact;  to 
this  it  may  be  answered  that  the  study  of  science  has  the  same 
effect,  or  that  any  lack  in  this  respect  is  more  than  compensated  for 
by  a  flexibility  not  possible  in  mathematical  processes,  and  more  in 
harmony  with  the  workings  of  nature.  The  role  of  mathematics  in 
the  training  of  the  engineer  may  be  said  to  be  two-fold;  it  furnishes 
a  powerful  aid  in  its  character  of  symbolic  logic  to  the  under- 
standing of  the  effects  of  physical  phenomena,  and  supplies  a 
tool  for  use  in  the  after  practice  of  his  profession.  Instead,  how- 
ever, of  teaching  its  principles  as  mere  abstractions,  if  imparted  in 
connection  with  the  class  of  phenomena  whose  understanding,  is  the 
main  object  of  the  student's  education,  they  would  receive  a  signifi- 
cance that  would  tend  to  indelibly  impress  them  on  the  mind; 
while  all  of  the  ideas  involved  in  a  given  connection  would  thus  be 
imparted  in  a  natural  order — the  instruction  in  one  department  not 
having  to  be  fitted  to  that  in  another.  The  drudgery  of  mathe- 
matics, including  its  elementary  processes,  might  be  left  in  the 
departments  of  mathematics  as  now  organized,  but  when  it  comes 
to  the  conceptions  of  rates  and  higher  space  analysis— in  fact,  to 
the  teaching  of  any  of  the  ideas  which  are  part  of  the  physical 
phenomena  to  be  studied — the  instruction  should  be  given  with 
direct  reference  to  the  phenomena  to  which  tjie  ideas  apply,  and  not 
divorced  from  the  associations  that  enable  their  true  significance  to 
be  grasped  by  the  student.  We  therefore  believe  that  the  professor 
of  mathematical  physics  or  electricity  should  be  one  of  the  faculty 
of  every  school  in  which  the  science  of  electricity  or  electrical  engi- 
neering is  taught,  and  that  until  such  a  change  is  made  in  the 
constitution  of  these  faculties  the  present  unsatisfactory  state  of 
affairs  referred  to  in  our  opening  sentences  will  continue. 


An  Electrically  Lighted  and  Heated  Carriage. 

Mr.  Frank  W.  Hawley  of  the  Cataract  General  Electric  Company 
has  had  installed  in  his  carriage  an  unique  electrical  equipment, 
consisting  of  a  storage  battery,  incandescent  lamps  and  an  electric 
heater  Five  chloride  storage  cells  of  150  ampere-hours  capacity 
are  contained  in  a  box  under  the  driver's  seat,  which  supply  the 
necessary  current  for  the  lamps  and  heater.  In  the  interior  of 
the  carriage,  over  the  rear  seat,  are  two  8-cp  incandescent 
battery  lamps,  and  each  of  the  carriage  lanterns  contains  a  lamp  of 
the  same  candle  power.  Beneath  the  front  carriage  seat  is  an  elec- 
tric heater  secured  in  a  vertical  position  to  the  front  of  the  seat  box. 
This  is  believed  to  be  the  first  time  that  an  electric  heater  has  been 
applied  to  this  use,  and  it  is  the  intention  of  Mr.  Hawley  to  render 
the  equipment  still  more  complete  by  adding  a  dynamo  to  charge  the 
cells,  to  be  mounted  on  the  rear  axle  and  obtain  its  motion  from  one 
of  the  wheels. 

Electricity  Direct  from  Fuel. 

In  the  article  by  Mr.  C.  I.  Reed,  on  page  340  of  our  issue  of  March 
16  there  are  two  typographical  errors  in  the  chemical  equation  in  the 
second  column;  there  should  be  two  molecules  of  water  and  of 
ammonium  chloride,  instead  of  one  as  indicated. 
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American  Institute  of  Electrical  Ensineera. 


At  the  ninety-fifth  lueetius  of  the  American  Institute  of  Electrical 
Engineers,  held  on  Wednesday  evening,  March  20,  Prof.  Harris  J. 
Ryan  read  a  paper  on  "A  Method  for  Preventing  Armature  Reaction,  " 
prepared  by  himself  and  air.  Milton  K.  Thompson.  The  paper 
<lescril)ed  a  device,  the  fundamental  principle  of  which  was  pub- 
lished in  Sibley  Journal  of  lingineirins  in  1892,  but  which  has 
recently  been  considerably  developed.  It  consists,  in  general,  in 
surrounding  the  annature  with  a  stationary  winding  which  is  similar 
in  its  magnetic  eiTect  to  the  armature  winding,  but  is  .so  connected 
in  circuit  as  to  exert  an  opposite  influence,  thus  neutralizing  the 
reactive  effect  of  the  armature  upon  the  magnetic  flux  furnished  by 
the  field  magnet. 

The  paper  cited  experiments  made  with  several  small  machines  in 
which  curves  were  taken  to  show  that  with  the  ?xtra  winding  in 
circuit  there  was  absolutely  no  armature  reaction  and  no  sparking 
at  the  brushes,  while  the  inductive  efTiciency  of  the  armature  wind- 
ing was  not  impaired. 

In  the  discussion  following  the  reading  of  the  paper,  Mr,  W.  Iv. 
Bliss  said  that  he  could  not  see  that  there  was  any  necessity  for  a 
device  to  prevent  sparking  or  armature  reaction.  He  had  at  first 
thought  of  using  such  adjunct,  but  an  examination  ot  patent  records 
revealed  the  fact  that  about  everything  was  tied  up  so  that  he  had 
to  do  without  these  things.  Afterward  he  found  that  in  actual 
practice  nothing'  of  the  sort  was  required.  Mr.  Bliss  mentioned  a 
constant  potential  dynamo  which  he  had  designed  for  lighting  rail- 
way coaches,  and,  being  belted  to  the  car  axle,  had  to  run  at 
speeds  ranging  from  60  to  1,500  revolutions  per  minute.  This 
machine,  he  stated,  was  provided  with  a  differential  field  winding 
to  regulate  the  E.  M.  F. ,  and  its  performance  was  entirely  satisfac- 
tory, no  sparking  being  observed,  and  no  shifting  of  brushes 
required.  He  thought  that  the  addition  of  the  device  described  by 
the  paper  gave  the  dynamo  an  exce.ssive  weight  for  its  output,  and 
mentioned  a  machine  he  had  built  which  gave  a  greater  output  per 
pound  of  material. 

Mr.  E.  A.  Merrill  said  that  the  device  described  in  the  paper 
certainly  possessed  the  advantage  of  affording  excellent  regulation 
by  reason  of  eliminating  armature  reaction. 

Dr.  Cary  T.  Hutchinson  expressed  the  opinion  that  a  device  for 
curing  armature  reaction  and  suppressing  sparking  was  superfluous 
in  commercial  practice,  and  thought  it  rather  odd  that  two  attempts 
are  being  made  with  this  object  in  view — the  one  here  described 
and  that  by  Sayers  in  England.  He  said  that  the  output  of  an 
armature  is  limited  only  by  heating  effects  if  the  machine  is  properly 
designed,  and  mentioned  a  30-kw  machine  which  he  knew  to  be 
running  right  along  without  any  sparking  or  ill  effects  due  to  arma- 
ture reaction. 

Mr.  C.  S.  Bradley  said  he  had  beard  of  machines  which  dirt  not 
spark,  but  had  never  seen  one,  and  would  go  quite  a  distance  to  see 
such  a  machine,  whereupon  Dr.  Hutchinson  invited  Mr.  Bradley 
to  come  to  his  office  at  any  time  and  be  taken  around  to  inspect  the 
30-kw  machine  referred  to. 

Mr.  C.  O.  Mailloux  thought  that  the  paper  had  undoubted  merit, 
and  the  experiments  described  were  of  great  interest,  whatever  the 
practical  value  of  the  invention.  He  said  his  experience  had  been 
that  a  great  trouble  was  the  lack  of  ventilation  in  man}-  machines, 
which  limited  their  output,  and  thought  that  this  was  an  inherent 
disadvantage  of  the  machine  mentioned  in  Prof.  Ryan's  paper. 

Mr.  A.  E.  Kennelly  expressed  the  opinion  that  the  question  at 
issue  was  not  the  number  of  kilowatts  per  pound  of  material, 
the  primary  and  essential  point  being  the  output  obtainable  per 
dollar  of  investment.  He  said  that  in  modem  practice  heating  does 
limit  the  output,  and  not  sparking,  but  this  does  not  settle  the 
question  at  all,  because  if  sufficient  ventilation  is  obtained  to  carry 
the  heating  limit  beyond  the  sparking  limit,  then  extra  devices 
may  be  required  to  suppress  the  sparking.  He  did  not  think,  how- 
ever, that  the  device  here  described  would  be  entirely  advantageous. 

Prof.  Ryan  briefly  replied  to  some  of  the  comments  of  Dr.  Hutch- 
inson, and  the  meeting  then  adjourned. 

At  a  meeting  of  the  Council  of  the  Institute  the  same  day,  the 
following  list  of  Council  nominees  for  offices  to  be  filled  at  the 
approaching  annual  elections  was  named: 

For  president,  Dr.  Louis  Duncan,  of  Baltimore;  for  vice-presidents. 

Dr.  M.     I.    Pupin,  \V.  F.    C.    Hasson  and    Angus    S.  Hibbard;  for 

managers,  Carl  Hering,  Bion  J.  Arnold,  Charles    F.  Scott   and   Dr. 

Cary  T.  Hutchinson;  for  treasurer,  George  M.  Phelps. 

Three  vice-presidents    and  eight  managers  held  over    by  the  rules 


as  follows:  Vice-presicenls,  Prof.  W.  A.  Anthony,  Prof.  Francis  B 
Crocker  and  James  Hamblet,  of  New  York.  Managers,  i'rof.  Harris 
J.  Ryan,  Chas.  Hewitt,  A.  E  Kennelly,  J.  J.  Carty,  W.  J.  Hammer, 
W.   D.   Weaver,  Chas.  S.   Bradley  and  W.  B.   Vansize. 

The  Commercial  Aspect  of  the  Direct  Generation  of  Electrical 
Energy  from  Coal.' 

The  ElKCTricai,  WoRl.Dt  suggests  the  question  whether  the 
direct  generation  of  electrical  energy  from  the  energy  of  coal  c.in 
diminish  appreciably  the  cost  of  its  production,  and  it  arrives  at  a 
negative  conclusion.  The  arguments  of  this  American  journal  rest 
on  the  well-known  fact  that  in  central  stations  for  generating  elec- 
tricity the  cost  of  coal  is  only  about  10  per  cent,  of  the  total  cost  of 
operation  and  amortization,  and  that,  therefore,  there  ■rfould  be  a 
maximum  gain  of  only  10  per  cent.,  if  this  factor  of  10  per  cent, 
were  made  negligibly  small  by  direct  generation  from  the  coal. 

But  in  this  argument  there  is  a  false  conclusion.  The  percentage 
value  of  the  amortization  in  the  cost  of  generation  diminishes  as 
the  output  of  the  installation  is  more  completely  utilized,  wliile  the 
cost  of  the  fuel  increases  with  it  in  the  same  proportion.  The 
amortization,  furthermore,  will  also  diminish  with  the  increase  in 
size  of  the  station,  as  soon  as  this  exceeds  a  certain  limit,  as  an 
installation  for  100,000  hp  or  500,000  hp  does  not  cost  10  or  50  times, 
respectively,  that  of  an  installation  for  10,000  hp.  Meanwhile  the 
direct  cost  for  obtaining  the  energy  always  remains  in  the  same 
increasing  proportion  to  its  production. 

If  we  represent  with  P  the  cost  of  a  unit  of  electrical  energy,  p 
the  cost  of  the  corresponding  amount  of  fuel  consumed,  L  the 
efiiciency  of  the  installation  and  ^  the  "utilization  factor"  (load 
factor?)  then 

The  function /diminishes  with  an  increase  of  y  and  L,  and,  there- 
fore, the  first  term  increases  in  proportion  to  the  second.  At  a 
certain  value  of  q  and  L  the  first  will  no  longer  be  10  per  cent., 
but  will  approach  the  value  of  100  per  cent.  The  factor  p  will, 
therefore,  have  an  increasing  influence  on  the  quantity  P,  and  the 
question  then  becomes  of  great  importance,  how  many  watt  hours 
we  can  get  from  one  kg  of  coal.  If  f  were  not  a  diminishing 
function  and  equal  to  the  product  of  q  L,  though  even  the  value  of  p 
is  zero,  it  would  have  only  a  negligible  effect  on  P,  and  the  Niagara 
Falls  installation  in  which  p  —  o  would  lose  its  importance  in  regard 
to  economy,  and  the  direct  generation  of  the  electrical  energy  from 
coal  would  then  also  remain  without  value. 

It  must  be  taken  into  consideration  that  the  function  /  changes 
from  time  to  time,  due  to  the  development  of  this  branch  of  engin- 
eering, and,  therefore,  the  second  term  in  the  value  of  P  becomes 
smaller.  Owing  to  this  continual  lowering  of  the  costs  due  to 
amortization,  etc.,  the  importance  ol  p  will  increase,  and  with  this 
the  question  of  what  value  to  give  p  becomes  more  and  more 
important. 

Furthermore,  the  lowering  of  the  value  of  p  will  have  a  still 
greater  effect,  in  that  it  simplifies  the  construction  of  large  installa- 
tions, and.  therefore,  acts  directly  to  diminish  the  second  term. 
This  is  proved  beyond  question  by  cases  in  practice,  as  in  the  con- 
struction of  large  water  power  installations.  The  fact  that  these 
have  made  it  posssible  to  cheapen  the  production  of  electrical 
energy  can  be  used  as  a  direct  argument  for  the  importance  of  the 
subject  of  the  direct  production  of  electrical  energy  from  coal. 

Prof.  P.  H.  Vander  Weyde. 


The  death,  last  week,  of  Prof.  P.  H.  Vandei  Weyde  removed 
from  scientific  and  artistic  circles  a  personality  widely  known  and 
closely  identified  with  their  best  interests.  Prof.  Vander  Weyde 
was  born  in  Nymegen,  Holland,  82  years  ago,  and  was  a  descendant 
of  the  famous  14th  century  troubadour,  Walter  Vander  Vogel 
Weyde.  He  studied  at  Dusseldorf,  and  graduated  from  the  Royal 
Academy  at  Delft.  In  1849  he  came  to  New  York,  and  later  on 
graduated  from  the  New  York  University  Medical  College.  In 
1859  he  was  appointed  professor  of  physics,  chemistry  and  higher 
mathematics  at  the  Cooper  Institute,  and  in  1864  Girard  College, 
Philadelphia,  created  the  chairof  Industrial  Science  expressly  for  him. 

Prof.  Vander  Weyde  was  a  prominent  member  of  the  New  York 
Electrical  Society,  a  prolific  scientific  writer,  and  had  considerable 
standing  as  a  musician  and  painter.  He  was  organist  for  20  years 
at  the  First  Dutch  Reformed  Church,  Brooklyn,  and  was  a  composer 

of  decided  merit. 

*  Translated  from  the  Zeitsclirifl  fuer  EUktroUchnik  und  Etektiochemil.  Feb.  ;S. 
t  See  Electrical  World,  Dec.  22.  18W,  page  636. 
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The  Blackening  of  Incandescent  Lamps.* 


UY    O.    TOI.OMKI. 

The  glass  liulb  of  an  incandescent  lamp  gradually  blackens  with 
usage,  causing  a  diminution  in  the  candle  power,  which  may 
reach  as  high  as  30  per  cent.  If  we  add  the  loss  due  to  the  disinte- 
gration of  the  filament,  we  see  that  the  total  candle  power  of  the 
lamps  may  fall  off  as  uuicli  as  50  per  cent,  of  its  initial  value. 

The  blackening  of  the  glass  was  attributed  by  Mr.  Thomas  to  re- 
sidual mercury  vapors  in  the  inside  of  the  lamp,  and  by  some  others 
to  the  platinum  particles  thrown  off  from  the  leading-in  wires.  It 
is  more  probable,  however,  that  carbon  is  the  principal  cause  of  the 
phenomenon,  as  the  total  amount  of  mercury  which  may  remain  in 
the  inside  of  the  lamp  bulbs  must  be  exceedingly  small. 

According  to  Mr.  Sawyer,  the    phenomenon  should  be  explained 


These  grains  are  often  assembled  into  strange  shapes,  and  may  be 
considered  as  true  fragments  thrown  ofl  from  the  filament,  which 
have  adhered  to  the  glass.  Among  such  fragments  I  have  noticed 
the  presence  of  some  yellowish  crystals,  of  very  different  sizes. 
Owing  to  the  exceptional  transparency  of  these  crystals,  it  was 
impossible  for  me  to  measure  the  angles  of  their*  faces.  All  the 
crystals  may  be  easily  detached  from  the  glass,  and  appear  quite 
like  those  of  oli\ine.  I  do  not  attempt  to  prove  their  identity 
with  this  compound,  but  am  certain  that  they  are  formed  of  a  sub- 
stance produced  in  the  filament,  and  sublimated,  owing  to  the  high 
temperature. 

The  presence  of  the  craters  observed  on  the  surface  of  the  fila- 
ment is  thus  explained,  and  the  production  of  the  above  described 
ramifications  also.  By  the  high  temperature,  some  peculiar  com- 
pounds are  formed  from  the  heterogeneous  substances,  a  small 
amount  of  wtich  is  always  mixed    with    the  carbon  in    the  filament 


as  follows:     The  inner  space    of    the    bulb    always   contains  a  very 

small  quantitv  of  oxygen,  originating    either  from  the    residual    air  of  glow  lamjis.     Owing  to  the  evaporation  of   these  compounds,  the 

or  from  the  water   vapor  which    remains    strongly    adhering  to  the  filament  undergoes  a  gradual  disintegration,  and  some    very  minute 

glass.     This  oxygen,  together    with    that   occluded  in  the   filament,  carbon  particles  are  gradually  thrown  off  on  to  the  glass  bulb.     When 

attacks  the  carbon,  forming  a  carbonic  oxide,  which  undergoes  dis-  the  explosion  from  the  little  humps,  present    on  the  surface,  is  very 

sociation  by  coming  in  contact  with    the   comparatively  cold    glass,  violent,  entire  fragments  are  detached,  and  at  those    points  where  a 

depositing  carbon  and  leaving    the   oxygen    free  for  a  repetition   of  detachment  occurs  more    frequently,  the    filament   is   worn  away  so 

the   process.     As    the   glass    blackens,    and     its    absorbing     power  that  a  slight  vibration  is  sufficient  to  cause  it  to  break. 


increases,  the  dissociation  is  retarded  by  the  higher  temperature 
attained  l)y  the  bulb,  thus  accounting  for  the  more  rapid  blackening 
when  the  lamp  is  new. 

The  above  explanation  is  based  upon  the  existence  of  a  carbonic 
oxide  capable  of  dissociation  at  a  low  temperature,  and  until  the 
possibility  of  such  a  phenomenon  is  demonstrated,  Mr.  Sawyer's 
theory  may  hardly  be  admitted.  It  is  true  that  the  presence  of 
extremely  rarified  gases  seems  to  alter  the  chemical  laws  observed 
at  the  usual  atmosphetic  pressure,  and  we  should  therefore  expect 
that,  under  such  peculiar  conditions  as  are  present  in  the  inside  of 
an  incandescent  lamp,  some  compound  may  be  originated  the 
existence  of  which  would  be  impossible  elsewhere.  But  it  is  possi- 
ble also,  that  incandescent  carbon  in  a  vacuum  might  undergo  a 
sensible  evaporation  at  a  temperature  far  below  its  melting  point, 
and  the  carbon  vapor  thus  produced  might  deposit  on  the  cool  glass 
of  the  bulbs. 

I  wished  to  study  the  question  somewhat  more  carefully  than  has 
been  done  heretofore,  and  the  results  which  I  have  obtained  seem 
to  me  to  be  worthy  of  consideration. 

I  examined  the  filament  with  a  microscope  of  Reichert,  and  also 
one  of  Leiss,  850  times  enlarged,  and  I  observed  that  the  filament 
of  the  new  lamps  presents  a  somewhat  regularly  undulated  surface; 
on  the  contrary,  the  filament  which  has  been  used  for  some  time 
has  the  whole  surface  covered  with  little  humps,  re.sembling, 
although  verj-  much  smaller,  those  which  appear  on  the  carbons  of 
electric  arcs.  It  seems  that  such  humps  have  been  produced  by 
some  melted  material,  and  have  remained  sticking  to  the  surface  of 
the  filament  after  it  has  cooled. 

Near  the  point  of  breaking,  and  often  somewhere  else,  the  surface 
of  the  filament  presents  to  the  naked  eye  a  different  appearance 
than  the  rest,  and  appears  precisely  as  if  it  had  been  covered  with 
lampblack.  The  filament,  observed  at  this  point  with  an  enlarge- 
ment of  850  diameters,  appears  to  be  furrowed  by  transverse  cavities 
like  craters,  out  of  which  rise  some  ramifications  of  lampblack, 
which  have  the  appearance  of  volcanic  jets.  Around  the  breaking 
point  the  craters  are  deeper  and  the  ramifications  more  frequent. 

Furthermore,  by  examining  a  blackened  lamp  bulb,  I  noticed 
that  the  carbon  deposit  is  much  deeper  just  opposite  the  point  of 
breakage  of  the  filament  than  anywhere  else.  This  shows  that  the 
cause  of  the  breaking  is  the  same  which  produces  the  blackening  of 
the  glass,  and  is  connected  with  the  development  of  some  gaseous 
substance  from  the  caibon.  Sawyer's  supposition  is  thus  proved  to 
be  incorrect,  for  if  the  bHckening  were  caused  by  the  decomposition 
of  a  peculiar  carbonic  oxide,  the  surface  of  the  filament  could  not 
present  the  appearance  above  described. 

My  observations  also  disprove  the  doubtful  hypothesis  according 
to  which  the  carbon  deposition  should  be  attributed  to  a  kind  of 
sublimation,  like  that  obtained  by  Moissan  with  the  electric  arc; 
such  a  phenomenon,  indeed,  could  never  give  rise  to  the  ramifica- 
tions referred  to. 

The  microscopic  examination  of  the  glass  bulb  shows  that  it  is 
covered  internally  with  a  very  thin  layer  of  lampblack,  in  which 
it  is  easy  to  distinguish  some  larger    grains,  irregularly    distributed. 

•Translated  from  VElettricista  (Rome).  March  1st. 


This  interpretation  of  the  phenomenon  affords  an  explanation  of 
the  fact,  generally  observed  in  glow  lamps,  that  blackening  increases 
more  rapidly  in  the  first  period  of  usage,  and  afterwards  remains 
almost  stationary. 

I  have  also  undertaken  a  chemical  examination  of  the  filament 
and  of  the  substance  deposed  on  the  bulbs;  although  this  examina- 
tion is  by  no  means  completed,  it  enables  me  to  state  that  something 
other  than  carbon  leaves  the  filament  during  the  life  of  the  lamps, 
and  it  constitutes  the  principal  cause  of  its  disintegration,  and  of 
the  consequent  blackening  of  the  bulb.  When  mj'  chemical  exam- 
ination is  finished,  I  shall  give    the  results  in  a  later  paper. 

Canal  Boat  Traction. 


It  is  said  that  negotiations  are  under  way  to  apply  the  Lamb 
system  of  electric  towage  to  a  two-mile  section  of  the  Erie  Canal, 
with  a  view  to  its  adoption  along  the  entire  line  of  the  canal  if 
successful  results  are  obtained.  The  Lamb  electric  cable  way,  for 
which  a  patent  was  issued  March  12,  1895,  was  de.scribed  by  the 
inventor  in  a  paper  read  last   year  before  the    American  Institute  of 
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Lamb's  Electric  Cable-way. 

Civil  Engineers,  and  has  been  already  tested  on  a  large  scale.  As 
shown  in  the  accompanying  illustration,  it  consists  of  a  supporting 
cable  from  which  a  car  is  suspended  carrying  a  motor,  with  a  haul- 
ing cable  anchored  at  both  ends  of  the  car,  and  means  independent 
of  the  weight  of  the  apparatus  for  causing  the  necessary  tractional 
friction  between  the  car  and  the  hauling  cable  to  haul  the  car  on 
the  supporting  cable. 

A  Deserved   Rebuke. 


Under  the  caption  of  "  Yankee  Ways,"  the  London  Electrical 
Review  prints  the  following:  "  We  suppose  our  American  friends 
would  think  us  in  a  hurry  if  we  dared  expect  the  World's  Fair 
exhibitors'  awards  to  be  delivered  to  the  winners  yet  awhile. 
Scarcely  eighteen  months  have  passed  since  the  exhibition  doors 
were  closed,  and  here  we  have  impatient  British  exhibitors — 
who  were  advised  twelve  months  or  more  ago  that  they  are 
entitled  to  medals  and  other  honors — -wondering  when  their 
awards  are  coming  !  We  would  advise  them  not  to  be  in  too  great 
a  hurry ;  they  will  no  doubt  receive  their  dues  by  the  date  of 
opening  the  great  1900  Paris  Exhibition.  Much  is  said  of  the 
go-ahead  spirit  characteristic  of  our  trans-Atlantic  friends.  May  we 
regard  this  as  a  specimen  ?  " 

Americans  Favor  the  Use  of  Teeth. 

According  to  Dr.  S.  P.  Thompson,  of  London,  not  5  per  cent,  of 
the  dynamos  in  the  United  States  have  smooth  armatures. 
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Microscopical  Research  on  the  Electrostatic  Discharge. 

BV    GEORC.K   T.    HANCHETT. 

Some  writers  on  physics  have  gone  so  far  as  to  describe  the  appear- 
ance of  the  disruptive  discharge.  The  straight  line  for  short  dis- 
tances, the  forked  or  branched  discliarge  foi  larger  ones,  and  last 
of  all,  the  zigzag  for  the  maximum  striking  distance. 

The  fact  of  the  matter  is  that  the  eyes  have  a  severe  defect  which 


Fig.  1. 

prevents  us  from  eeeing  the  true  appearance  of  the  discharge, 
namely,  persistence  of  vision,  and  it  may  be  added  that  the  idea 
conveyed  to  thp  brain  is  by  no  means  anything  like  the  elaborate 
zigzags  and  treelike  forms  which  many  writers  are  prone  to 
describe. 

Photography,  while  even  slower  than  the  eye  to  record  the  appear- 
ance of  the  static  discharge,  has  the  faculty  of  remembering  what 
it  has  seen  and  getting  it  on  paper  without  drawing  on  its  imagina- 
tion, and  although  the  events  of  the  brief  phenomenon  are  mixed 
up  on  the  record,  they  are  all  there,  and  with  skill  and  judgment 
can  be  deciphered  and  compared. 

The  writer  has  in  a  modest  way  endeavored  to  secure  some  photo- 


FlGS.    :!,    .3    AND    4. 

graphic  records  of  the  static  discharge,  which  he  hopes  will  prove  as 
interesting  to  others  as  he  himself  found  them. 

The  method  of  experimentation  was  briefly  as  follows:  A  particu- 
larly large  glass  slide  was  obtained,  and  on  it  were  pasted  strips  of 
tin  foil,  after  the  manner  of  Fig.  1.  The  spark  of  an  inductorium 
was  discharged  across  the  gap  a  b.  One  of  the  tin  foil  strips  was 
connected  to  the  microscope  itself,  and  the  other  to  the  induction 
coil  terminal.  By  grounding  the  other  terminal  on  to  the  micro- 
scope the  discharge  was  provided  with  a  circuit,  and  disagreeable 
shocks  from  handling  the  screws  of  the  instrument  avoided.  A 
common  push  button  served  to  open  and  close  the  primarj-  circuit 
at  pleasure.  The  first  thing  that  was  noticed  was  that  the  tin  foil 
terminals  were  rapidly  diminished  in  size  if  the  discharge  was  at  all 
strong.   This  would  naturally  be  expected,  but  it  is  interesting  to  note 


Fig.  5. 


that  the  negative  terminal  is  the  one  that  wastes  away  most  rapidly, 
the  exact  reverse  of  what  occurs  in  the  voltaic  arc.  The  negative 
terminal  is  covered  with  purple  light,  and  cannot,  be  mistaken. 
This  is  well  shown  in  the  series  of  Fig.<;.  2,  3  and  4.  Fig.  2  shows 
a  pair  of  freshly  prepared  terminals,  no  spark  as  j'et  having  been 
passed.  Fig.  3  shows  the  same  terminals  after  a  disruptive  discharge 
had  passed  from  right  to  left  across  the  gap  between  them.  The 
delicate  point  of  the  positive  terminal  is  gone,  but  that  of  the  nega- 
tive terminal  has  been  melted  into  a  round  knob,  and  is  much 
further  contracted.  It  is  further  to  be  remarked  that  the  destruction 
of  the  negative  terminal  is  apparently  due  to  heat,  while  that  of  the 
positive  seems  to  be   of   a   mechanical    nature,  the   particles   being 


rather  torn  off  than  melted  into  a  knob.  This  would  augur  that 
the  luminous  matter  of  the  spark  acted  as  the  flame  of  a  blow  pipe 
and  directed  the  most  heat  in  the  direction  that  it  was  propelled. 
The  positive  terminal,  of  course,  had  some  heat,  and  as  the  parti- 
cles softened  they  were  toru  off  by  the  rushing  current  of  luminous 
matter.  Fig.  4  shows  precisely  the  same  effect  with  the  same 
terminals,  except  that  the  current  was  reversed.  The  negative 
terminal  is  melted  away  as  we  should  expect,  but  the  positive  or 
former  negative  terminal  is  more  interesting.  The  solid  ball  of 
melted  tin  has  better  resisted  the  discharge,  but,  n-vcrtheless,  a 
fine  cloud  of   particles  has  been  torn    away    from  its  lower  end. 

It  appears  as  if  the  positive  terminal  was  eaten  away  by  the  tearing 
off  of  particles,  while  the  negative  was  contracted  by  being  melted 
together. 

These  phenomena  seem  to  the  writer  most  important.  In  his 
opinion  the  only  way  in  which  electricians  can  determine  definitely 
the  direction  of  current  flow  is  to  carefully  observe  the  phenomena 
of  reversal  and  all  pertaining  to  polarity.  These  facts  seem  to  show 
that  the  uniform  assumption  that  current  flows  from  positive  to 
negative  is  not  in  error. 

If  there  is  a  flow  of  luminous  matter  from    positive   to  negative  it 


Figs.  6,  7  and  8. 

must  be  very  minute  in  its  mechanical  power.  The  writer  arranged 
apparatus  as  follows:  A  glass  thread  one-half  a  metre  long  was 
rigidly  supported  at  one  end.  About  two-thirds  of  the  way  from 
the  support  were  placed  the  terminals  of  a  powerful  inductorium,  so 
that  the  discharge  completely  enveloped  the  glass  thread.  The  free 
end  of  the  glass  thread  was  subjected  to  observation  under  a  micro- 
scope, using  a  J+ -inch  objective.  So  delicate  was  this  apparatus 
that  the  slightest  motion  of  any  one  in  the  room  would  throw  the 
index  into  vibration.  The  inductorium  and  the  support  for  the 
needle  were  set  on  separate  supports,  and  were  damped  by  pads  of 
cloth  to  avoid  the  vibration  of  the  automatic  circuit  breaker.  With 
this  apparatus  no  deflection  of  the  index  that  could  be  attributed  to 
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the  spark  was  observed.  Tlie  experiment  was  varieJ  by  attaching 
a  minute  piece  of  tin  foil  to  the  thread  at  the  place  where  the  dis. 
charge  took  place,  thus  making  the  deflecting  portion  a  conductor, 
but  as  far  as  could  be  seen,  no  deflection  took  place.  The  apparatus 
is  shown  in  diagram  in  Fig.  5. 

Farther  than  this  the  amount  of  metal  torn  off  from  the  positive 
pole  must  be  extremely  small.  Two  pieces  of  tin  foil  as  small  as 
could  be  conveniently  handled  were  carefully  weighed  and  subjected 
to  the  discharge  till  the  negative  piece  was  almost  melted  into  a 
hall.  They  were  then  reweighed  and  showed  no  change  in  weight. 
Unfortunately,  the  balance  attainable  was  not  sensitive  to  less  than 
.'„  mg,  anil,  therefore,  the  result  is  not  as  satisfactory  as  if  the 
apparatus  had  been  more  delicate. 

The  spectroscope  reveals  to  us  that  some  particles  are  torn  off 
from  both  poles,  for  on  viewing  a  spark  passed  between  poles  of 
different  metals  spectra  of  both  metals  are  seen,  but  this  give-  us 
no  data  as  to  how  much  is  lost  from  either  one  in  comparison  with 
that  lost  by  its  mate,  and  spectroscopic  quantities  are  far  beyond  the 
range  of  our  best  balances. 

Of  course,  there  could  be  a  loss  due  to  the  oxidation  of  the  hot 
terminals,  but  this  could  not  be  attributed  to  the  static  discharge. 

We  must,  therefore,  attribute  the  diminished  .size  of  pole  piece, 
as  seen  under  the  microscope,  almost  entirely  to  the  melting  of  the 
metal  by  the  heat  of  the  discharge.  The  negative  terminal  being 
melted  much  more  than  the  positive  in  a  given  time  it  is  fair  to 
assume  that  it  is  the  hotter  of  the  two. 

It  is  further  interesting  to- observe  that  the  mechanical  effects  of 
strong  static  discharges  baffle  the  seeker  after  direction  of  flow.  The 
pierced  card  is  burred  on  both  sides,  and  the  block  of  wood  is  torn 
to  splinters  wlt'iout  the  slightest  clew  as  to  the  direction  of  the  blow. 

The  appearance  of  the  static  discharge  itself  under  the  microscope 
presents  many  interesting  features,  aside  from  its  being  an  object  of 
great  beauty.  Fig.  6  shows  a  spark  viewed  at  a  power  of  some  75 
diameters.     The  current  of  the  primary  was  reduced  till  the  minute 


Figs.  9  and  10. 

distance  was  little  less  than  the  maximum  striking  distance  of  the 
coil.  The  right-hand  side  is  the  positive.  The  spark  at  the  positive 
terminal  is  especially  noticeable  from  the  fact  that  the  discharges 
are  tipped  with  white  knobs.  These,  as  .seen,  are  yellowish  red. 
A  pinkish  haze  surrounds  the  spark,  but  stops  short  before  it  reaches 
the  negative  terminal.  A  minute  examination  of  the  discharge 
suggest  the  presence  of  fine  subdivisions,  but  the^e  the  writer 
attributes  to  the  fact  that  the  spark  was  in  a  state  of  vibration  when 
beiag  photographed.  The  negative  terminal  itself  is  bathe<l  in 
purple  light  and  brilliantly  tipped  with  a  fringe  of  brighter  light. 
In  the  object  itself  there  are  scintillations  of  the  terminal  con- 
tinually coming  and  going,  and  so  numerous  that  the  terminal 
appears  to  be  covered  with  brilliant  spots.  These  the  writer  would 
attribute  to  the  discharge  occasionally  striking  the  terminal 
directly  in  the  line  of  vision,  and  not  horizontally  across  it.  The 
fact  that  the  scintillations  follow  the  spark  in  its  vibration  up  and 
down  the  negative  terminal  seems  to  verify  this  supposition.  These 
scintillations  are  blurred  together  and  ilo  not  show  in  the  photograph. 
Fig.  7  shows  the  discbarge  with  a  much  stronger  primary  current. 
The  spark  is  now  more  positive,  straighter  and  less  vibrating.  The 
white  knobs  are  strongly  marked,  even  on  the  lower  faint  discharge. 
The  pinkish  glow  stops  short  before  it  reaches  the  negative  terminal. 
The  bright  trimming  of  the  negative  terminal  is  enlarged,  as  is  also 
the  purple  glow  beyond.  One  thing  of  interest  is  the  bright  dot 
be5-ond  the  negative  crescent.  It  is  one  of  the  scintillating  spots 
spoken  of  in  Fig.  6,  but  occurred  so  frequently  in  that  identical  spot 
that  it  was  recorded  on  the  plate.  If  the  writer's  theory  is  correct 
the  spark,  or,  more  probably,  a  portion  of  it,  must  have  frequently 
passed  beyond  the  nearer  terminal  and  turned  sharply,  striking  end 
an  at  that  point.     One  other  thing   of   interest  is  that  the  knob  on 


the  positive  pole  is  not  in  direct  line  with  the  spark,  but  a  little 
above  it,  while  a  smaller  knob  in  direct  line  seems  more  properly 
to  belong  to  the  discharge.  In  the  writer's  opinion  these  knobs 
are  simply  hot  portions  of  the  terminal,  and  the  upper  knob  might 
owe  its  brightness  to  the  fact  that  it  was  a  small,  almost  isolated 
piece  of  metal,  and,  therefore,  the  heal  was  not  rapidly  conducted 
away  by  the  terminal  pioper.  These  isolated  knobs  appear  dark  on 
the  positive  terminal  when  viewed  in  a  light  field,  and  remain  for  a 
few  instants  and  then  melt  into  the  terminal  itself. 

Fig.  8  shows  the  positive  terminal  of  the  same  discharge  with  a 
condenser  shunted  across  the  secondary  terminals  of  the  coil.  II  is 
a  heavy  blur,  and  the  only  thing  noticeable  is  the  white  knob. 

An  interesting  feature  is  the  viewing  of  the  sparks  of  Figs.  7  and 
8  through  dark  glass.  It  was  found  that  the  spark  of  Fig.  7  was 
drawn  down  to  a  fine  line,  while  it  is  quite  impossible  to  so  draw 
down  the  spark  of  Fig.  8.  The  spark  of  Fig.  7  is  the  simple  dis- 
charge of  the  coil,  and  we  know  it  to  be  a  unidirectional  pulsating 
discharge.  The  spark  of  the  Leyden  jar  is  one  involving  oscilla- 
tions, and  many  hundreds  of  them  take  place  in  the  brief  interval 
of  the  spark.  It  may  be,  then,  that  this  rapidly  reversing  discharge 
is  a  bunch  of  lines  blurred  together  by  the  camera  and  by  the 
persistence  of  vision,  and  not  a  hazy  glow  around  a  single  line  of 
discharge.  The  hazy  glow  can  be  removed  by  smoked  glass.  The 
bundle  of  bright  lines  could  not  be  sensibly  diminished  in  diameter 
by  such  means.  The  ozone  of  the  electric  discbarge  is  generated 
most  copiously  at  the  negative  terminal.  To  prove  this  the  writer 
devised  the  following  experiment.  A  pool  of  a  mixture  of  starch 
and  potassium  iodide  was  spread  upon  paper  and  the  sparks  from 
both  terminals  of  the  inductorium  allowed  to  dischaige  therein. 
That  opposite  the  positive  terminal  blackened  the  mixture  the  most 
in  a  given  time.  This  seems  contradictory,  but  it  must  be  remem- 
bered that  the  starch  itselt  is  the  negative  terminal.  The  spark 
from  the  other  terminal  blackens  some,  but  not  so  abundantly.  The 
mixture  acts  by  the  ozone  liberating  free  iodine,  which  colors  the 
starch.  That  this  is  not  electrolytic  action  may  be  proven  by 
mmersing  both  terminals  in  the  pool  of  prepared  starch,  instead  of 
allowing  them  to  discharge  into  it.  The  current  will  be  fonnd  oo 
feeble  to  electrolyze  the  mixture.  Moreover,  in  the  electrolysis  of 
this  mixture  it  is  the  positive  terminal  that  blackens. 

Fig.  9  shows  the  positive  end  of  the  discharge  when  it  was  striking 
over  one-half  an  inch.  It  is  easy  to  see  that  it  was  in  rapid  motion 
striking  in  every  direction.  The  absence  of  the  white  button  or 
knob  is  to  be  noted.  This,  together  with  the  fact  that  the  terminal 
is  much  less  melted  than  when  the  same  discharge  is  allowed  to 
strike  at  short  distance,  shows  that  there  is  much  less  beat  gener- 
ated at  the  source  of  the  discharge  when  the  latter  is  striking  its 
maximum. 

Fig.  10  is  the  same  terminal,  but  with  the  discharge  reversed  in 
direction.  This  photograph  is  very  deceptive.  The  spark  was  dodg- 
ing about  and  was  recorded  in  many  different  positions.  As  we 
should  expect,  the  negative  pole  is  very  much  cooler  than  with  the 
shorter  spark  of  greater  volume.  The  dark  band  just  back  of  the 
terminal  is  very  misleading.  It  would  lead  one  to  think  that  the 
pinkish  glow  surrounding  the  spark  had  over-traveled  the  negative 
terminal  and  then  stopped  short.  Such  is  not  the  case.  The  band 
is  due  to  a  narrow  neck  on  the  terminal,  the  true  gap  between  pink 
and  purple  being  masked  by  the  vibrating  spark. 

It  is  interesting  to  note  that  as  the  terminals  are  apfroached  the 
blue  discharge  lines  thin  down,  and  the  pink  haze  1  rightens  and 
assumes  the  form  of  a  brush,  the  line  of  demarcation  between  the 
brush  and  the  negative  purple  being  a  wide  band  of  black,  and  v«ry 
strongly  marked.  As  the  terminals  approach  this  pink  brush  con- 
tracts and  brightens,  a  single  blue  line  of  discharge  being  all  that 
actually  crosses.  When  approached  to  within  ^^1,-,  of  an  inch  cr 
less  the  brush  contracts  into  a  brilliant  yellow  spark,  and  the  next 
instant  the  light  goes  out  as  the  two  terminals  touch  each  other. 
To  the  writer  this  black  band  appears  closely  akin  to  the  str'ae  of 
the  Giessler  tube. 


Best  Protection  Against  Liglitning. 


According    to  a  recent    lecture  of    Prof.  Schuster,  of  London.  tbe| 
safest    course    for  a  human    being  in  a  thunderstorm  is    to  get  tl  or- 
oughly  wet.     Benjamin    Franklin    remarked  that    he    co  Id    kill    aj 
rat  when  dry  by  means  of  an  electric  discharge,  but  never  when  it  ia 
wet. 
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Action  of  a  Single-Phase  Synchronous  riotor.* 


HV    1-KHIlKKICK    BE11KI.1.    AND    HAKKIS   J.    KVAN. 

The  phase  relalioos  of  the  different  variable  qiiautitics  in  any 
alternatini;  current  problem  are  of  paramount  importance,  anil  have 
often  been  the  subject  of  investivjation  in  the  stuily  of  the  action  of 
the  transformer.  The  writers  of  this  paper  have  recently  had  occa- 
sion to  study  the  synchronous  motor  with  particular  reference  to 
these  phase  relations,  and  to  compare  polar  diai^jrams  representinj^ 
the  action  of  the  motor,  constructed  from  a  priori  reasoning;,  with 
similar  diajjrams  obtained  by  experiment.  The  complete  discussion 
of  the  action  of  a  synchronous  motor  which  follows,  is  thus  verified 
by  experiment.  Preliminary  reports  on  portion  of  this  work  have 
already  been  published.  The  polar  dia},'ran)s  here  i;iven,  constructed 
from  experimental  data,  are  now  published  for  the  first  time.  We 
are  indebted  to  Mr.  C.  E.  Hewitt  and  Mr.  J.  Lyman  for  assistance 
in  comlucting  this  investigation. 

Although  any  alternating  current  generator  will  operate  as  a 
synchronous  motor,  it  is  not  true  that  they  will  all  thus  operate 
equally  well.  The  old  smooth  bodied  armature  alternator,  with 
"pancake"  armature  coils,  made  a  very  poor  synchronous  motor, 
while  the  modern  alternator,  with  "X-tootlied"  armature,  fitted 
with  machine-wound  armature  coils,  has  been  found  to  give  excel- 
lent results  when  run  as  a  synchronous  motor.  This  improved  per- 
formance of  the  alternator  as  a  synchronous  motor  is  due  to  the 
increased  self-induction  of  the  armature  and  to  the  useful  effects  of 
the  armature  current  on  its  own  field.  When  the  current  developed 
by  a  generator  is  in  unison  with  the  generated  E.  M.  F. ,  such  current 
exerts  very  little  effect  upon  the  field — neither  strengthening  nor 
weakening  it.  When  the  current  lags  behind  the  E.  M.F.  of  the 
generator,  the  armature  reaction  effect  that  it  produces  upon  the 
field  is  such  as  to  weaken  the  field,  and  thus  to  diminish  the  E. M.F. 
produced  by  the  generator.  The  reverse  of  this  action  occurs  when 
the  generator  furnishes  a  current  that  is  in  advance  of  its  E.M.F. 
This  is  shown  to  be  true  in  the  experiments  which  follow  by  the 
gradually  increasing  values  of  generator  E.M.F.  i  given  in  the  tabu- 
lar data  in  the  latter  part  of  this  paper  j  as  the  current,  which  at 
first  lags  behind  the  generator  E.  51.  F. ,  is  brought  into  phase  with 
it  and  finallj'  into  a  position  of  advance.  Precisely  the  same  arma- 
ture reactive  effects  on  the  field  occur  in  a  sj'nchronous  motor. 
There  is  this  exception,  however,  that  the  motor  E  M.F.  is  counter 
to  that  of  the  generator,  so  that  what  is  a  lagging  current  for  the 
generator  is  an  advance  current  for  the  motor,  and  the  current  that 
is  in  advance  of  the  generator  E.  M.  F.  lags  behind  the  counter  E. 
M.F.  generated  by  the  motor.  The  current  that  strengthens  the 
field  of  the  generator  will  thus  weaken  the  field  of  the  motor,  and 
vice  fersa,  as  will  be  explained  later. 

The  speed,  as  is  well  understood,  depends  only  on  the  periodicity 
produced  by  the  generator  and  the  number  of  poles  of  the  motor. 
Neither  variation  of  the  EM.F.  impressed  at  the  terminals  of  a 
synchronous  motor,  nor  variation  of  its  field  excitation,  will  change 
tiie  resulting  speed  so  long  as  the  motor  operates  at  all.  The  arma- 
ture circuits  of  the  motor,  generator  and  line  always  possess  some 
self-induction.  When,  therefore,  the  generator  pressure  is  higher 
than  that  of  the  motor  at  the  moment  when  synchronism  is  obtained, 
and  the  machines  are  connected,- a  current  will  pass  between  the 
machines  that  will  lag,  because  of  the  self-induction,  behind  the 
generator  E.M.F.,  and  will  be  in  advance  of  that  of  the  motor 
pressure.  This  current,  as  was  just  pointed  out,  will  weaken  the 
field  of  the  generator  and  lower  the  E.M.F.  that  it  generates;  it 
will  strengthen  the  field  of  the  moloi,  and  in  proportion  will  raise 
its  counter  EM.F.  The  result,  therefore,  is  to  equalize  the  devel- 
oped pressures  of  generator  and  motor,  and  thus  prevent  a  further 
increase  of  current.  Such  a  current  will  have  a  larger  component  in 
unison  with  the  generator  pressure  than  with  that  of  the  motor, 
depending  on  the  proportion  of  the  electrical  energy  transformed 
into  mechanical  energy. 

The  diagram,  Fig.  1,  illustrates  the  action  of  a  synchronous  motor 
that  develops  a  motor  pressure  E',  equal  to  the  generator  pressure 
£.  In  this,  and  in  all  the  diagrams  following,  positive  rotation  is 
counter-clockwise.  In  the  case  of  Fig.  1,  the  circuits  are  assumed 
to  have  no  self-imluction,  but  to  have  the  usual  resistance.  At  the 
instant  that  synchronism  is  obtained  and  the  connection  of  the 
motor  completed,  there  can  be  no  current  established  through  the 
motor,  and,  therefore,  no  power  developed.  The  motor  will  lag  in 
rotative  speed  at  once  to  some  such  position  as  d,  where  the  resultant 
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of  the  motor  and  generator  pressures  is  ac  or  £".  Since  there  is 
no  self-induction  in  the  circuit,  the  resulting  current  /is  iu  unison 
with  /;"  '.  Such  a  curienl  has  component  values  in  unisnu  with  the 
generator  and  motor  pressures  that  are  e(|ual.  No  power  can,  there- 
foie,  be  ilevelopeil,  and  the  motor  would  promptly  come  to  a  staD<l- 
still. 

The  con<Iitions  represented  by  Fig.  2  are,  that  the  generator 
pressure  is  greater  than  the  motor  pressure,  and  that  the  circuits 
possess  resistance  but  no  self-imluction.  At  the  moment  that  the 
motor  is  synchroni/.eil  and  connected,  a  current  will  be  esLablishe<l 
that  is  in  unison  with  the  generator  pressure  and  opposite  to  that 
developed  by  the  motor.  The  developed  power  that  thus  results  is, 
in  general,  more  than  sufficient  to  keep  the  motor  running  light  at 
synchronism.  The  speed  position  of  the  armature  is,  therefore, 
ailvauced  to  a  point  (/.  Here  is  obtained  a  resultant  K.  M.  F.,  £", 
that,  since  there  is  no  self-induction,  establishes  a  current  which  is 
in  unison  with  the  resultant  E.M.F.,  I£".  The  component  ac  along 
/T  is  here  greater  than  the  component  n/  in  the  direction  of  the 
motor  E.M.F.,  £'.  A  balance  occurs  at  that  point  where  the  power 
developed  is  just  sufficient  to  keep  up  the  synchronous  speeil  of  the 
motor  armature,  and  no  further  acceleration  takes  place.  On  load- 
ing down  tlie  motor  its  armature  position  is  retarded.  The  maxi- 
mum load  that  the  motor  will  stand  is  that  at  which  the  product  of 
the  motor  pressure  into  the  component  of  the  current  that  is  in 
unison  with  it  is  a  maximum.  This  the  diagram  plainly  indicates 
to  be  at  the  point  of  true  synchronism.  When  this  point  is  reached 
an  increase  in  the  load  will  further  retard  the  armature,  and  the 
above  product  will  again  diminish;  the  motor,  being  overloaded, 
will  come  quickly  to  rest. 

In  Fig.  3,  iTand  E'  are  equal,  the  armature  and  line  circuits  have 
no  appreciable  resistance,  and  self-induction  is  present.  At  the 
instant  of  synchronism  and  connection  of  the  motor  to  the  generator 
circuit  no  current  will  be  established  through  the  motor,  because  the 
generator  and  counter  E.  M.Fs.  are  equal.  The  motor  armature  will 
laijto  a  point  where  the  resultant  pressure  is  £''.  E"  will  establish 
a  current  /,  one-quarter  of  a  period  behind  itself.  Such  a  current 
will  have  a  large  component  that  is  negative  with  respect  to  the 
motor  pressure  and  in  unison  with  that  of  the  generator.  An  early 
point  is  reached  at  which  the  motor  will  do  goo'^  work.  Later  on 
a  maximum  component  of  this  current,  that  is  opposite  to  the  motor 
pressure,  will  be  found,  beyond  which  the  motor  will  lose  syn- 
chronism. 

In  Fig.  4.  the  generator  E.M.F.  E  is  greater  than  the  motor 
E  M.  F.  E'.  The  circuits  possess  self-induction,  but  no  resistance. 
At  the  instant  that  the  motor  is  synchronized  and  connected,  Ihe 
resultant  pressure,  E",  is  the  algebraic  difference  between  E  and 
E' .  Inasmuch  as  the  circuit  possesses  self-induction  with  no  resist- 
ance, E"  will  establish  a  current  through  the  motor  at  right  angles 
to  itself  and  the  motor  and  generator  pressures.  From  such  a  cur- 
rent no  power  can  result.  The  armature  will  lag  to  a  later  position, 
where  the  conditions  are  found  to  be  practically  the  same  as  those 
discussed  in  connection  with  Fig.  3. 

In  Fig.  5,  E  equals  E' ,  and  resistance  and  self-induction  are  both 
present  in  the  circuits.  Since  E  and  E'  are  equal,  no  work  can  be 
done  until  the  armature  lags  to  some  position,  d,  where  the  re- 
sultant E.M.F.  is  E''. 

When  the  E.M.F.,  resistance,  self-induction  and  periodicity  of 
a  circuit  are  known,  the  impedance  is  known,  and  the  current 
becomes  known  from  the  relation 

Resultant  E  M.F. 
Impedance 

The  phase  position  of  the  current  is  determined  by  the  relation 
between  the  resistance  and  the  reactance  of  the  circuit.  The  pro- 
jection of  /  upon  E'  is  a  quantity  that  is  proportional  to  the  devel- 
oped mechanical  power.  This  projection,  as  in  all  other  cases,  at  a 
certain  position  attains  a  maximum  beyond  which  the  motor  will 
come  to  rest. 

In  the  next  diagram.  Fig.  6,  /;"  is  greater  than  E\  and  self- 
induction  and  resistance  are  present.  In  general,  the  position  of  the 
armature  at  no  load  will  be  in  advance  of  the  normal  position  of 
synchronism,  the  position  of  advance  being  limited,  as  in  the  simi- 
lar cases  cited  above,  and  which  the  figure  fully  illustrates. 

In  practice,  the  relations  of  the  magnitudes  of  E  and  E'  are 
determined  by  the  field  excitation  and  the  currents  that  are  estab- 
lished through  the  motor.  .Armatures  that  develop  powerful  reactive 
effects  upon  their  fields  in  action  equalize  the  motor  and  generator 
pressures,[_and  such  armatures  must  necessarily  possess    considerable 
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self-induction.  These  are  the  Tcquireniciits  for  suitable  working,  as 
indicated  by  the  above  analysis. 

It  is  well  to  sugjjest,  also,  that  the  amount  of  the  mass  of  the 
revolving  parts  of  a  synchronous  motor  has  an  additional  effect  upon 
the  stable  operating  conditions.  During  every  complete  period, 
there  are  two  short  intervals,  throughout  which  the  motor,  in 
general,  must  act  as  a  generator  and  give  back  a  small  amount  of 
power  to  the  generator.  The  unly  source  of  this  power  is  the  fly- 
wheel property  of  the  revolving  parts  of  the  motor.  Multiphase 
motors  are  independent  of  this  fly-wheel  effect,  because  at  no  instant 
does  the  motoi  do  work  on  the  generator,  while  on  the  other  hand, 
the  amount  of  mechanical    energy  developed  is  practically  uniform. 

Two  small  Westinghouse  alternators,  of  the  same  size  and  shape, 
designed  to  supply  ten  incandescent  lamps,  were  used  as  generator 
and  motor.  Before  being  thrown  into  direct  connection  with  the 
generator,  the  motor  was  brought  o  speed  by  means  of  a  diiect 
current  starting  motor,  to  which  it  was  belted.  A  half  horse  power 
Edison  machine  was  used  for  this  purpose.  When  synchronism  was 
reached,  the  direct  current  supplying  this  starting  motor  was  broken 
at  the  instant  that  the  alternate  current  motor  was  connected  to 
the  generator.  The  magnetization  curve  for  the  alternate  current 
motor  was  found  to  be  practically  a  straight  line.  The  stability  of 
a  synchronous  motor  depends  largely  upon  the   field    excitation  and 


rent  between  2.2  and  3  amperes.  With  the  weak  field  excitation,  a 
large  current  was  consumed  by  the  motoi,  while  with  the  strong 
excitation  current,  a  much  smaller  current  was  taken  by  the  motor. 
This  may  be  attributed  to  the  phase  position  which  the  current 
takes  in  the  two  cases,  with  reference  to  the  phase  position  of  the 
impressed  E.M.F. ,  as  is  shown  by  the  polar  diagrams  for  such  mases. 

It  was  found  that  by  gradually  increasing  the  self-induction  in 
the  armature  circuit,  the  two  parts  of  the  curve  D  and  B'  were 
brought  together.  The  self-induction  was  increased  by  inserting 
in  the  coil  an  iron  core  consisting  of  a  bundle  of  iron  wire.  At  a 
certain  position  of  this  core  the  self-induction  of  the  armature  cir- 
cuit was  such  that  the  motor  consumed  a  much  smaller  current  than 
at  any  time  before,  ran  with  great  stability,  and  through  a  wide 
range  of  field  excitation,  as  shown  by  curve  C,  Fig.  10,  which  will 
be  discussed  later.     The  final  run  was  made  under  these  conditions. 

The  coefficient  of  self-induction  of  the  motor  armature  was  found 
to  be  .32  millihenry,  and  that  of  the  induction  coil  with  the  iron 
core,  1.68  millihenrys.  The  total  self-induction  was,  therefore,  0.002 
henry.  The  total  ohmic  resistance  of  the  armature  circuit  and 
connections  measured  0.31  ohm.  The  self-induction  of  the  arma- 
ture was  measured  for  different  field  excitations  and  for  different 
currents,  the  mean  of  all  the  values  obtained  being  averaged  and 
taken  as  constant.     The  excitation  of  the  field    seemed    to  make  no 
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the  amount  of  the  self-induction  in  the  armature  circuit.  With 
no  added  self-induction  in  the  armature  circuit  the  motor  in  the 
present  case  was  found  to  be  quite  unstable.  Curve  A,  Fig.  8, 
shows  the  relation  between  the  current  flowing  through  the  motOr 
and  generator  armatures  and  the  exciting  current  of  the  motor  field, 
when  no  added  self-induction  was  in  the  armature  circuit.  The 
motor  was  driving  the  small  Edison  machine  on  open  circuit  as  a 
light  load.  The  generator  field  excitation  was  kept  constant  at  3.5 
amperes;  the  speed  was  2,080  revolutions  per  minute.  The  extreme 
range  through  which  the  motor  could  be  kept  in  synchronism  was 
from  a  motor  field  current  of  from  1.5  to  3.3  amperes.  With  a  motor 
field  excitation  of  3  amperes,  the  armature  current  was  a  minimum. 
The  operation  under  these  conditions,  however,  was  quite  unstable, 
and  a  light  load  would  throw  the  motor  out  of  synchronism,  and 
thus  cause  it  to  stop. 

The  stability  was  increased  by  the  addition  of  self-induction  to 
the  armature  circuit,  and  for  this  purpose  a  coil  without  iron  was 
employed.  Curves  B  and  B' ,  Fig.  9,  show  the  relation  between  the 
motor  excitation  and  armature  current,  as  was  shown  by  curve  A^ 
for  the  preceding  case  without  added  self-induction.  The  motor  ran 
synchronously  with  a  field  excitation  varying  from  .6  to  2. 2  amperes, 
and  from  3  to  3.6  amperes,  but  would  not  run  with  an  exciting  cur- 


appreciable  difference  in  the  coefficient  of  self-induction  of  the 
armature.  The  resistance  and  self-induction  of  the  armature  circuit 
vary  somewhat  with  the  value  of  the  current  flowing,  on  account  of 
temperature  changes  and  the  saturation  of  the  iron,  but  the  error 
introduced  by  considering  these  constant  is  small.  From  these 
measurements  the  reactance  and  impedance  were  determined. 

Throughout  the  following  investigation,  the  generator  was  run  at 
a  nearly  constant  speed  of  about  2,080  revolutions  per  minute,  and 
with  a  constant  field  excitation  of  3.5  amperes.  The  motor  was 
brought  up  to  speed  by  the  small  Edison  starting  motor  mentioned 
above,  and  thrown  into  circuit  at  the  instant-  when  its  phase  posi- 
tion, as  indicated  by  the  ring  of  light  of  the  phase  indicator, 
remained  180  degrees  behind  that  of  the  generator.  The  small  Edi- 
son machine  was  then  driven  on  open  circuit  as  a  light  load  for  the 
alternate  current  motor,  this  being  the  only  load  throughout  all  the 
experiments  here  described.  The  exciting  current  of  the  motor 
field  was  changed  by  increments  of  0.2  ampere  between  the  limits 
1.8  and  6  amperes.  The  motor  and  generator  field  currents  were 
obtained  from  a  storage  battery,  and  were  accordingly  quite  constant. 

The  quantities  required  were: 

The  impressed  E.M.F.  {E)  of  the  generator; 

The  counter  E.M.F.   {E')  of  the  motor; 
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The  resultant  E. M.F.  {E"),  which  is  the  resultant  of  the 
impressed  and  counter  E.  M.Fs.  ; 

The  armature  current  (/'"); 

The  tingle  of  lag  (i?)  of    the  current  behind  the  resultant  E.  M.F. 

(£");  and 

-,      ^,  c  2  T  X  4  X  r. p.m. 

2  IT  X  frequency  ^  u  =  '^ — -      '^ 

60 

The  above  quautities  are  required  in  order  to  coustrucl  the  graphi- 
cal diagrams  which  show  the  complete  action  of  the  synchronous 
motor. 

The  following  quantities  were  likewise  obtained: 

Generator  field  current  (/'). 

Motor  field  current  (/"). 

Disc  reading,  angle  O. 

The  currents  were  mea.sured  directly  by  means  of  ^a  -^Siemens 
dynamometer.  The  impressed  E.M.F.  (E)  of  the  generator  was 
obtained  from  a  voltmeter  connected  to  the  generator  brushes.  The 
counter  E.M.F.  of  the  motor  was  taken  directly  from  the  magneti- 
zation curve  for  the  motor,  no  correction  being  made  lor  armatuie 
reactions.  The  disc  readings  indicate  the  lag  of  the  armature  of  the 
motor  behind  that  of  the  generator;  these  were  obtained  by  means 
of  the  phase  indicator,  Fig.  7,  described  at  the  Philadelphia  meet- 
ing of  the  Am.  Inst,  of  Elect.  Engrs. ,  1S94. 

The  electromotive  forces  E,  E'  and  E''  must  all  be  in  equilibrium 
when  the  motor  is  running.  The  motor,  when  running  in  synchron- 
ism, will  take  such  a  phase  position  with  respect  to  the  generator 
that  this  relation  is  obtained.  The  resultant  E.M.F.  {E")  is  then 
just  suflRcient  to  overcome  the  product  of  the  current  (I'")  and  the 
impedance  of  the  armature  circuit.  Therefore: 
E"  =  I'"  X  impedance. 

The  E.M.F.  is  thus  computed :  The  angle  of  lag  of  the  current 
behind  the  resultant  E.M.F.   is 

.         reactance 

<i>  =  arc  tan.   • 

resistance 

The  resistance   and   self-induction  .being    taken    as    constant,  we 

have,  therefore,  a   constant   value   for   the   angle  6,  viz.:  82.5°  (the 

speed  var3ing  little  during    the  run,  and  u  being    taken,  therefore, 

as  constant). 

(To  be  continued.) 


Electrical    Condition   of   Buried   Conductors    Due    to   Leakage 
Currents  from  Electric  Railways. — II. 

BY    W.    STUART-SMITH. 

Before  beginning  the  tests  along  the  San  Mateo  road  it  was  known 
that  the  water  pipes  were  wired  to  the  track,  and  it  was  believed 
that  the  gas  pipes  were  not.  Care  had  been  taken  to  wire  to  water 
pipes  onlj'  under  the  belief  that  thej-  would  be  much  better  con- 
ductors than  the  gas  pipes.  On  this  account  it  was  expected  that 
the  water  pipes  would  be  generally  positive  to  the  gas  along  that 
road,  and  the  gas  pipes  consequently  safe  from  any  corrosion.  Tests 
had  been  made  onl^'  at  street  crossings  along  the  line  of  the  Metropoli- 
tan road,  and  as  no  evidence  was  obtained  to  show  that  these  tests 
were  not  sufBciently  close  for  all  purposes,  the  same  plan  was  fol- 
lowed during  the  early  stages  of  the  test  along  the  San  Mateo  road. 

When  gas  was  found  to  be  slightly  positive  to  water  at  Harrison 
and  Spear,  it  was  thought  to  be  due  to  a  gas  service  coming  very 
close  to  the  rails  with  consequent  passage  of  current  to  the  gas 
mains  sufficient  to  raise  the  potential  above  that  ot  the  water  pipes. 
The  same  conclusion  was  arrived  at  when  gas  was  found  -1-  to  water 
beyond  First.  The  tests  at  the  corners  only  were  continued  to 
Sixth  on  both  Harrison  and  Bryant,  and  while  on  Harrison  nothing 
was  found  to  show  that  the  tests  were  too  far  apart,  on  Bryant  the 
gas  became  so  much  positive  to  water  in  some  places  that  it  seemed 
certain  the  track  must  be  wired  to  gas  pipes  in  some  places,  espe- 
cially at  Third  and  Fifth,  with  possibly  a  wire  to  both  pipes  at 
Fourth  (and  Bryant). 

The  changes  from  one  street  corner  to  the  next  were  very  marked, 
and  as  the  blocks  in  that  portion  of  the  city  are  very  long  it  was 
considered  essential  to  make  tests  between  those  originallj-  made 
(in  order  that  the  instructions  of  the  gas  company  to  determine 
every  possible  fact  might  be  carried  out).  This  was  done,  and  the 
conditions  found  in  the  middle  of  the  blocks  differed  so  greatly  from 
those  found  at  the  street  crossings  that  it  was  determined  to  work 
back  and  test  the  half  blocks.  These  tests  brought  to  light  the 
remarkable    variation    of    potential    relations  between  the    two  pipe 


systems  recorded  above,  and  furnished  data  that  appeared  to  point 
certainly  to  wires  between  track  and  gas  pipes  at  more  than  one 
point. 

The  first  point  noted  was  when  testing  between  Fourth  and  Fifth 
on  Bryant.  An  examination  of  the  data  given  above  will  show  that 
when  a  car  passed  Fourth  or  Fifth  the  gas  between  Fourth  and  Fifth 
became  suddenly  considerably  more  positive  to  water  than  it  had 
previously  been,  and  it  was  supposed  this  could  only  be  due  to  a 
wire  between  track  and  gas  pipe  at  Fifth,  and  possibly  one  at 
Fourth.  It  was  supposed  that  if  when  a  car  passed  a  certain  point 
one  of  the  pipes  became  highly  -f-  to  the  other,  quickly  falling 
again  when  the  car  passed  beyond  the  point,  it  denoted  a  wire  at 
that  point  in  virtue  of  which  one  system  of  pipes  was  made  to 
receive  a  heavy  current,  and  hence  have  its  potential  raised  above 
that  of  the  other.  It  was  assumed  that  if  when  cars  passed  a  par- 
ticular point  one  pipe  was  always  more  +  to  the  other  than  when 
cars  passed  any  other  point,  that  point  was  where  a  wire  would  be 
found.  A  number  of  wired  points  (to  water  pipes)  were  located  by 
this  method,  but  later  considerations  will  show  that  the  rule  is  by 
no  means  infallible. 

The  next  point  of  special  note  was  found  when  testing  in  the 
middle  of  Stanley  place  between  Bryant  and  Harrison.  There  it 
was  found  that  gas  was  generally  neutral,  or  but  slightly  -f  to  water 
until  the  car  reached  the  top  of  the  grade  and  turned  into  Harrison 
street,  when  it  suddenly  became  -|-  to  water,  as  noted  in  the  data 
given  above.  This  was  entered  in  the  test  record  as  a  sure  indica- 
tion of  a  wire  to  gas  pipe  at  that  point,  and  it  seemed  to  be  con- 
firmed by  the  fact  that  when  testing  at  Rincon  place  gas  was  also 
found  to  be  -f-  to  water  to  a  very  considerable  extent.  A  very 
peculiar  circumstance,  however,  was  the  fact  that  when  testing  at 
Harrison  and  Stanley  place,  tne  point  of  supposed  wiring  to  gas, 
the  pipes  were  found  to  be  practically  neutral,  contrary  to  what 
should  be  expected  if  one  of  the  pipes  was  wired. 

The  fact  was  recognized  that  if  the  pipes  came  close  together  at 
that  point  (in  fact,  the  two  4"  mains  cross  each  other  almost  in 
contact)  so  as  to  equalize  the  potential  between  them,  and  if 
there  was  a  considerable  drop  of  potential  over  one  of  the  pipes,  the 
condition  found  in  the  middle  of  the  block  would  be  easily 
explained,  but  with  the  volume  of  current  likely  to  be  piesent  in 
any  one  branch  of  a  large  network  of  pipes  metallically  connected 
at  every  street  crossing,  it  was  not  considered  possible  there  could 
be  a  sulEcient  drop  of  potential  in  a  short  length  of  pipe  to  cause 
the  variations  noted.  Of  course,  if  there  was  a  reading  between 
two  pipes  at  one  point,  and  none  at  another,  and  both  were  con- 
tinuous between  the  two  points,  one  must  show  a  drop,  but  it  was 
known  that  in  some  blocks  the  pipe  systems  were  not  continuous,  a 
main  coming  toward  the  middle  of  a  block,  from  both  ends,  and  it 
was  thought  possible  this  might  be  the  case  in  this  instance. 

In  one  or  two  places  a  test  for  drop  over  about  75'  of  gas  pipe  was 
made  and  none  found.  The  tests  for  potential  relations  were  con- 
tinued, and  changes  were  found  to  occur  at  such  intervals  that  it 
was  evident  there  must  be  considerable  drop  over  short  lengths  of 
pipe,  and  further  tests  demonstrated  the  fact  that  everywhere  along 
the  line  of  the  road,  and  for  considerable  distances  in  the  outlying 
territory,  there  wab  a  very  considerable  drop  over  short  lengths  of 
both  pipe  systems,but  that  it  was  greater  in  the  water  pipes  than  in 
the  gas  pipes.  This  fact  being  determined,  it  was  evident  that  a 
new  method  of  testing  had  been  discovered  which,  taken  in  connec- 
tion with  the  methods  previously  employed,  would  not  only  enable 
wired  points  to-  be  closely  located,  but  also  show  to  which  system 
the  wire  was  attached. 

If  there  was  a  wire  at  a  certain  point,  and  a  test  for  potential  rela- 
tion between  the  systems  was  made  at  that  point,  this  test  would  cer- 
tainly indicate  to  which  system  the  wire  was  attached,  because  even 
if  the  mains  were  crossing  close  together,  and  even  lying  directly 
upon  each  other,  the  heavy  coatings  of  comparatively  highly  resist- 
ing rust  would  prevent  instantaneous  equalization  of  pressure  and 
the  system  to  which  the  wire  was  attached  wou'd  momentarily  have 
its  potential  raised  above  the  other.  It  has  been  seen,  however,  that 
the  test  may  apparently  indicate  the  piesence  of  a  wire  at  some 
distance  from  the  test  point,  and  this  wire  may  not  exist  or  there 
may  even  be  a  wire  to  the  other  s>stem  at  that  point. 

This  can  be  determined  by  the  test  for  drop  of  potential,  since 
such  drop  can  everywhere  be  found.  If  there  is  a  wiie  at  any  point 
the  current  entering  the  pipe  will  flow  in  all  four  directions,  if  the 
wire  is  at  a  street  crossing,  or  in  both  directions  if  itisatthe  middle 
of    a  block,  and  consequently  there  will    be  a   fall  of   potential    in 


.94 


THE    ELECTRICAL     WORLD. 


Vol.  XXV.  No.  13. 


either  direction  from  a  wired  point.  As  a  drop  of  potential  ^can 
ev-erywhere  be  found  the  direction  of  current  in  the  pipes  can  every- 
where be  determined,  aifd  by  testing  in  the  iieighlwrhood  of  a  sus- 
pected wire,  if  the  wire  really  exists  the  current  will  be  in  opposite 
directions  on  each  side  of  the  j.oint;  while  if  after  passing  a  sus- 
pected point  there  is  no  charge  of  current  direction  it  is  certain 
there  is  no  wire  there. 

JThis  new  method  of  testing  was  applied  at  several  points  where 
possible  gas  wires  were  indicated  with  the  result  that  it  was  shown 
conclusively  that  such  wires  did  uot  exist  at  those  poiuts.  The 
record  of  tests  shows  that  in  the  neighborhood  of  Harrison  and 
Stanley  place  the  fall  of  potential  and  consequently  current  flow 
was  always  in  the  same  direction  both  over  water  and  gas  pipess, 
proving  that  there  was  no  wire  at  that  point,  as  at  first  supposed. 
About  110'  down  Harrison  from  Stanley  place  gas  was  consider- 
ably -f  to  water  as  previously  noted.  Openings  were  made  at  both 
ends  of  the  t>irn  at  Stanley  place  and  Harrison,  and  between  the 
opening  at  the  Harrison  street  end  of  the  turn  and  110'  down  Har- 
rison there  was  a  fall  of  },  volt  over  the  gas  pipe  and  >i  over  the 
water,  the  point  down  Harrison  being  +  on  both  pipes.  This  made 
gas  'i  volts  +  to  water  at  the  Harrison  street  end  of  the  turn,  and 
yet  the  two  pipes  were  neutral  25'  from  this  opening  at  the  point 
where  they  cross  at  the  head  of  Stanley  place.  Similar  tests  down 
Stanley  place  showed  a  much  greater  drop  over  water  than  over  gas, 
thus  accounting  for  the  fact  that  in  the  middle  of  Stanley  place  gas 
was  considerably  +  to  water. 

Tests  on  Bryant  from  Third  to  Sixth  showed  that  there  was  no 
wire  to  either  system  except  the  one  to  water  at  Fourth,  and  the  fact 
that  gas  was  so  generally  and  highly  +  to  water  in  that  region  was 
due  to  very  heavy  fall  of  potential  over  the  water  pipes. 

On  the  Eighteenth  street  branch  many  peculiarities  were  noted, 
and  of  these  the  results  obtained  by  testing  on  opposite  sides  of 
Castro  street  seemed  hardest  to  explain.  ( On  Castro  street  a  cable 
road  cro.sses  the  electric  road.)  The  results  found  were  of  the  most 
contradictory  character  and  the  tests  for  potential  relations  gave  no 
data  by  which  any  possible  explanation  could  be  offered  for  the 
mar\elous  changes  which  occurred  in  short  distances,  but  when  the 
tests  for  drop  of  potential  were  applied  new  data  was  obtained  by 
means  of  which  a  very  simple  and  complete  explanation  could  be 
offered,  thus  showing  the  great  value  of  this  method  of  testing  when 
used  in  conjunction  with  tests  for  potential  relations. 

The  tests  for  potential  relations  en  the  northeast  and  northwest 
corners  ot  Eighteenth  and  Castro  gave  the  following  results: 

Eighteenth  and  Castro,  east  side. — Cars  ran  only  every  twenty 
minutes  on  this  branch,  and  when  no  car  was  running  water  was 
steadily  ,/,5  volt  +  to  gas.  When  car  started  to  come  up  18th  street 
water  slowly  became  more  +  to  gas  until  car  was  at  test  point,  when 
it  was  IV  ^olt  +• 

As  car  passed  over  the  Castro  street  cable  track  the  potential  rela- 
tion was  reversed,  and  with  car  75'  west  of  test  point  gas  was  ,-5  -f-  to 
water,  this  reading  increasing  to  J4  +  when  car  was  one-half 
block  above  Castro;  '4  volt  +  held  while  car  was  moving  over 
the  next  block  and  a  half,  after  which  a  considerably  steeper 
grade  was  reached,  and  gas  rose  to  \^  +  to  water,  this  being 
the  maximum  value,  which  held  for  some  time  while  the  car  was 
climbing  steep  grades.  As  the  car  receded  the  positive  condi- 
tion of  the  gas  slowly  fell  to  zero,  after  which  gas  and  water  varied 
about  1-5  volts  +  to  each  other.  This  +  condition  slowly  subsided,  and 
water  became  steadily  s'o  +  to  gas  as  at  first.  These  reversals  on 
opposite  sides  of  Castro  could  evidently  be  explained  if  there  was  a 
wire  to  the  water  pipe  on  the  east  side  and  one  to  the  gas  pipe  on 
the  west  side  and  the  electric  road  was  not  bonded  across  the  cable 
track,  the  cable  slot  thus  forming  a  complete  metallic  break  in  the 
ground  circuit  of  the  electric  road. 

With  car  coming  up  18th  the  water  pipe  was  at  first  '/i  —  to  the 
track,  but  this  reading  quickly  fell,  and  the  pipe  and  track  became 
neutral  when  the  car  was  about  three  blocks  below  Castro.  Then 
the  pipe  became  -f-  to  the  track,  reaching  a  maximum  of  t%+  when 
car  was  almost  at  test  point  (this  seemed  strange  as  the  pipe  was  + 
to  the  source  of  its  own  potential). 

As  car  crossed  Castro  street  (going  west)  water  again  became 
^  —  to  track,  and  at  the  same  time  gas  and  water  approached  a 
neutral  condition,  reading  +  to  each  other  for  a  short  time,  then  gas 
becoming  steadih-  +  to  track,  reading  a  value  of  }4  volt,  which 
held  for  some  time  as  car  climbed  grade.  This  fell  as  car  receded 
and  finally  track  again  became  -f-  to  gas.  At  the  same  lime  thai  gas 
and  track  were  changing  potential  relations  gas  and  water  were 
doing  the  same. 


Eighteenth  aud  Castro,  west  side. — With  no  car  moving  within 
long  distance  of  test  point,  gas  was  steadily  jV  volt  +  to  water. 
With  car  coming  through  18th  from  Guerrero  gas  remained 
steadily  -\-  to  water  as  long  as  the  car  was  on  the  east  side  of  Castro, 
reaching  a  maximum  value  of  r'o  volt  with  car  just  east  of  Castro.  As 
soon  as  car  crossed  Castro  the  potential  relation  at  once  changed,  and 
water  became  ,'i  volt  -\-  to  gas.  As  car  passed  up  the  line  this  reading 
slowly  fell,  the  pipes  varied  about  i'„  +  for  a  time,  then  gas  became 
steadily    '1  +  to  water,  as  at  first. 

As  car  came  up  18th  toward  Castro,  gas  was  at  first  ,',  volt  +  to 
track  and  water  just  perceptibly  +  to  track.  As  the  car  approached 
Castro  gas  became  neutral  to  track  and  track  became  ,'0  to  ,"5  +  to 
water.  As  soon  as  car  crossed  Castro  the  track  became  '4  +  to  water 
and  about  f/j  -|-  to  gas,  these  potentials  slowly  falling  as  car  passed 
up  the  track  until  track  became  neutral  to  both  pipes,  and  finally 
gas  became    '0  +  to  track,  as  at  first. 

The  reversals  of  potential  relation  between  pipes  on  this  side  of 
Castro  will  be  explained  if  there  is  a  wire  to  the  gas  pipe  on  the 
east  side  of  Castro  and  a  wire  to  water  pipe  on  the  west  side,  but 
this  is  exactly  contrary  to  the  indications  found  when  testing  on  the 
east  side.  It  is  absolutely  certain  that  no  mistake  was  made  as  to 
which  pipes  were  gas  and  which  water  on  either  side  of  the  street 
(Castro). 

Eighteenth  street,  ISC'  west  of  Castro  (same  side  of  Castro  as 
last  test). —With  car  waiting  at  18th  and  Guerrero  the  pipes 
were  practically  neutral  (note  that  at  last  test  under  these  conditions 
gas  was  /o  +  to  water).  As  car  came  up  18th  water  slowly 
and  legularly  rose  in  potential  until  as  cai  passed  test  point  it  was 
}i  volt  +  to  gas.  As  car  receded  the  water  potential  slowly  fell,  and 
pipes  became  neutral. 

The  relations  between  pipes  were  perfectly  regular;  there  was  no 
reversal  of  relations  as  car  crossed  Castro,  and  in  fact,  no  sign  of  the 
peculiar  changes  noted  at  each  side  of  Castro  This  makes  the  con- 
ditions there  seem  all  the  more  peculiar. 

Nevertheless,  Castro  street  was  a  critical  point,  for  as  car  approached 
the  east  side  the  water  potential  slowlj'  rose  to  to  -I-  to  gas,  quickly 
rising  to  ^4  +  as  car  crossed  Castro.  Tests  for  several  blocks  above 
and  below  Castro  showed  none  of  the  peculiar  changes  found  at 
Ca-tro,  as  the  potential  relations  between  pipes  were  perfectly  regu- 
lar, but  all  pointed  to  the  cable  track  crossing  at  a  critical  point. 
(It  must  be  remembered  that  there  is  a  continual  grade  up  18th,  and 
only  cars  going  up  can  have  effect,  as  the  down  cars  run  on  brakes.  ) 

When  these  results  were  found,  the  fact  that  drop  of  potential  over 
a  few  feet  of  pipe  could  everywhere  be  noted  was  not  recognized, 
and  later  tests  for  drop  of  potential  were  made,  which  cleared  up 
the  mvstery.  The  tests  for  drop  of  potential  were  made  about  two  weeks 
after  the  original  tests  for  potential  relations,  and  before  making  tliem 
it  was  considered  advisable  to  make  new  relation  tests  in  order  to 
be  sure  no  mistake  had  originally  been  made.  This  was  done,  and 
the  surprising  fact  discovered  that  on  both  sides  of  Castro  the  tests 
agreed  in  character,  no  sign  of  the  reversals  previously  found  existing. 
The  test  on  west  side  of  Castro  was  the  same  as  at  first,  but  on  the  east 
side  the  test  was  the  exact  reverse  of  that  originally  found.  This 
was  most  surprising  because  the  original  tests  were  made  with 
extreme  care.  Another  test  was  then  made  175'  east  of  the  original 
est  on  the  east  side,  and  the  relations  were  exactly  in  accord  with 
those  originally  found  on  the  east  side,  and  exactly  the  reverse  of 
those  now  found  on  both  sides.  This  being  the  case  it  was  certain 
that  the  original  test  was  correct,  and  that  in  the  interval  between 
the  two  tests  some  change  had  taken  place  to  throw  the  peculiar 
changes  found  on  east  side  still  further  east.  The  reversals  of  poten- 
tial relation  now  seemed  all  the  more  remarkable  because  they 
occurred  m  175',  both  points  being  on  the  same  side  of  Castro. 

The  tests  for  drop  of  potential  gave  results  as  follows:  From  east 
side  of  Castro  to  the  point  175'  east  the  drop  over  gas  pipe  was  east 
to  west,  slowly  increasing  as  car  came  up  18th,  reaching  a  value 
of  i  with  car  near  lower  contact  point  and  dropping  to  u  volt 
with  car  at  Castro.  As  soon  as  the  car  crossed  Castro  to  the  west 
side,  contacts  on  gas  pipe  remaining  as  before,  the  drop  became 
west  to  east  '  o  volt,  slow  ly  falling  to  zero  as  car  receded.  This 
current  direction  in  the  pipe  is  exactly  the  reverse  of  what  it  would 
be  if  there  was  a  wire  to  gas  pipe  on  the  east  side  of  Castro,  proving 
conclusively  that  there  is  no  such  wire.  Over  the  same  length  of 
water  pipe  on  the  east  side  of  Castro  the  drop  was  30  east  to  west 
before  the  car  started,  1  volt  east  to  west  with  car  about  a  block 
below  Castro,  1 ';.  volts  with  car  near  lower  contact  point,  and  2)4 
volts  when  car  started  near  the  east  side  of  Castro. 

Further    tests  located  a  wiie    from  track  to  water  pipe  about  one- 
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half  block  on  both  sides  of  Castro,  but  iioiie  immediately  on  either 
side  of  Castro. 

It  is  now  easy  to  give  an  explanation  of  the  peculiar  changes  that 
occur  at  this  point,  due  regard  being  given  to  the  fact  that  the  elec- 
tric track  is  not  bonded  across  the  cable  slot,  and  that  the  ground 
circuit  is  thus  broken.  This  being  the  case  the  movement  of  a  car 
on  one  side  of  Castro  street  can  have  no  effect  upon  the  potential  of 
the  track  on  the  other  side  except  as  current  may  pass  from  one  side 
to  the  other  through  the  water  pipe. 

It  will  be  remembered  that  from  175'  east  of  Castro  to  Castro  there 
was  a  drop  of  from  1'..  to  2';;  volts  east  to  west  over  the  water,  and 
but  '  i  volt  east  to  west  over  the  gas,  so  that  whereas  175'  from 
Castro  water  was  +  to  gas,  yet  at  Castro  gas  was  +  to  water.  The 
currents  producing  these  drops  were  largely  introduced  through  the 
wire  to  water  pipe  located  a  half  block  below  Castro,  and  the  effect 
would  extend  across  Castro  in  the  pipes,  making  gasou  the  west  side 
+  to  water  as  car  approached  Castro,  notwithstanding  the  fact  that 
there  was  a  wire  to  water  and  none  to  gas.  With  the  car  on  the 
west  side  the  current  to  the  pipes  would  cease  to  pass  to  the  pipes 
through  the  wire  below  Castro,  as  the  track  was  not  bonded  across 
the  slot,  while  the  wire  a  half  block  above  would  pass  current  to  the 
water  pipe  with  the  result  that  the  water  pipe  would  reverse  poten- 
tial and  become  -+-  to  the  gas.  The  direction  of  current  with  car 
on  west  side  was  the  other  way,  and  the  drop  was  west  to  east,  .nnd 
since  the  east  to  west  drop  from  175'  below  Castro  to  the  corner  was 
much  greater  for  water  than  for  gas,  the  same  would  be  the  case  for 
the  west  to  east  drop,  with  the  consequence  that  though  water  was + 
to  gas  just  at  the  east  side  when  car  was  on  the  west,  yet  175'  below 
Castro  gas  would  be  +  to  water  as  was  found.  Thus  every  fact 
relating  to  the  peculiar  reversals  of  potential  is  accounted  for. 
Exactly  similar  reasoning  will  account  for  the  original  readings 
found  on  east  side  of  Castro  by  supposing  that  there  was  a  highly 
resisting  joint  in  the  section  of  pipe  spanning  Castro,  and  the 
change  found  two  weeks  after  the  original  test  must  in  some  man- 
ner be  due  to  the  breaking  down  of  that  resistance,  so  that  on  both 
sides  of  Castro  the  potential  of  the  water  pipes'would  be  practically 
the  same. 

With  regard  to  the  theory  that  a  breaking  down  of  resistance  could 
occur,  some  tests  were  made  to  determine  whether  the  drop  in  pipes 
was  due  to  the  natural  resistance  of  the  pipes  or  whether  artificial 
resistances  at  the  joints  were  the  determining  causes.  Manv  joints 
were  uncovered  and  contact  made  just  across  them,  and  generallj- 
some  drop  could  be  noted,  and  in  some  cases  it  was  large.  Gen- 
erally it  varied  from  li,,  volt  to  '4  volt,  but  in  one  case  over  one 
joint  there  was  a  drop  of  1'^  volts,  the  current  being  simply  that 
which  leaked  to  a  service  passing  under  the  track,  and  hence  o.' 
small  amount.  Where  several  joints  were  tested  and  the  drop  over 
each  determined,  a  test  for  drop  over  the  pipe  including  these  joints 
gave  a  drop  equal  to  the  sum  of  the  drops  over  the  joints,  and  if 
several  joints  in  succession  gave  no  drop  none  would  be  found  over 
the  pipe  including  them.  These  tests  were  made  both  in  the  imme- 
diate neighborhood  of  wires  to  pipes  and  long  distances  away,  and 
it  was  determined  beyond  doubt  that  for  such  volumes  of  current  as 
are  likely  to  be  found  in  pipes  even  under  the  most  adverse  condi- 
tions, the  conductivity  of  a  line  of  pipes  has  no  relation  whatever 
to  the  section  of  metal  in  the  pipes,  but  is  entirely  determined  by 
the  joints.  The  San  Mateo  track  was  wired  to  the  water  pipes 
under  the  impression  that  they  would  be  the  best  conductors,  but  in 
this  city  it  is  certain  that  the  joint  resistance  of  the  water  pipes  is 
on  an  average  much  greater  than  that  of  the  gas  pipes,  and  that  the 
latter  are  the  best  conductors.  This  is  probably  due  to  a  difference 
in  the  methods  of  preparing  pipes  and  joints  by  the  two  companies. 

Between  the  region  where  the  track  is  permanently  -|-  to  the  pipes 
and  that  where  the  pipe  is  permanently  +  to  the  track  there  will, 
of  course,  alwaj-s  be  found  a  zone  where  the  potential  relations 
reverse,  these  reversals  occurring  veiy  frequently  and  being  governed 
by  the  movement  of  the  cars  in  the  neighborhood.  The  limits  of 
this  zone  will  vary  at  different  hours  of  the  day,  depending  upon  the 
load.  In  applying  remedies  this  region  of  reversals  will  not  be  con- 
sidered, but  a  portion  of  it  must  be  treated  as  having  pipes  perma- 
nently -1-  to  the  track,  and  the  other  portion  as  having  track  per- 
manently +  to  the  pipes.  Outside  these  limits  tests  taken  at  con- 
siderable distances  apart  for  potential  relations  between  pipes  and 
track  will  be  suflBcient,  because  once  the  region  of  definite  relations 
has  once  been  fairly  entered,  though  the  potential  differences  will 
vary  greatly,  yet  the  character  of  the  readings  may  be  expected  to 
remain  constant,  nevertheless  it  may  happen  that  conditions  will  be 
encountered  that  will  cause  a  reversal  of  potential  relations  in  unex- 


pected places.  The  test  records  show  several  places  where  the  pipes 
for  short  distanes  become  +  to  the  track  where  the  track  was  +  10 
pipes  for  long  distances  on  both  sides  of  these  short  stretches. 

These  reversals  depend  upon  local  conditions  and  have  no  relation 
to  the  general  character  or  controlling  factors  in  the  surrounding 
region.  They  may  occur  on  the  lower  reaches  of  the  road  farthest 
removed  from  the  power  house.  It  need  not  be  considered  certain, 
however,  that  such  places  are  dangerous  for  the  pipes,  but  rather 
the  contrary,  for  the  conditions  acting  to  produce  such  reversals  will 
in  themselves  prevent  any  passage  of  current.  These  cases  empha- 
size the  fact  that  conclusions  drawn  from  potential  relations  alone 
may  be  entirely  erroneous  unless  due  regard  is  given  to  the 
other  conditions,  jiriucipally  the  resistance  between  the  conductors. 
Where  there  is  a  high  potential  difference  it  may  happen  that  the 
resistance  is  so  great  that  no  appreciable  current  can  pass. 

The  test  on  the  east  side  of  Castro  and  18th  street  showed  that  as 
the  car  came  up  ISlh  the  water  pipe  became  -\-  to  the  track.  A 
short  distance  above  Castro  street  are  two  streets,  Diamond  and 
Eureka,  between  which  this  effect  was  very  pronounced  as  the  fol- 
lowing record  will  show: 

Eighteenth,  between  Diamond  and  Eureka.^ — When  no  cars  were 
moving  within  long  distances  of  test  point  the  pipes  were  neutral  to 
each  other  and  both  steadily  '■•  volt  —  to  track.  When  car  came 
up  18th  street  the  water  pipe  remained  —  to  track  until  th  •  car 
croise  1  Castro,  when  the  negative  reading  at  once  became  less  and 
continued  to  decrease  as  the  car  approached  test  point.  The  pipe 
and  track  became  neutral  with  car  one  and  a  half  blocks  below  lest 
point,  after  which  the  pipe  became  +  to  track,  reading  a  maximum 
of  I'o  volt  with  car  at  Diamond  and  holding  this  until  car  reached 
Eureka,  after  which  it  slowly  fell  and  finally  track  again  became  -|-. 
When  the  car  started  at  Castro  or  any  point  between  that  and  test 
point  the  track  potential,  instead  of  increasing  as  it  might  have  been 
expected  to  do,  decreased  and  became  less  +  if  car  started  at  Castro, 
and  if  car  started  where  the  water  pipe  was  +  to  the  track  the  pipe 
became  more  -1-  instead  of  less,  as  might  be  expected.  If  the  car 
stopped  when  the  pipe  was  -|-  to  track  the  track  at  once  became 
+  to  the  pipe,  but  at  once  became  —  when  the  car  started.  This 
seemed  very  peculiar,  as  the  pipe  apparently  became  -|-  to  the  source 
of  its  own  potential.  This  peculiarity  was  only  between  water  pipe 
and  track.  The  water  pipe  steadily  increased  its  potential  relatively  to 
the  gas,  becoming  "s  volt  4- with  car  near  Diamond  or  Eureka,  and 
the  track  was  at  all  times  -f-  to  gas.  With  the  conditions  known 
the  explanation" was  simple.  It  was  found  that  at  every  street  cross- 
ing for  several  blocks  above  and  below  Castro  the  track  had  been 
wired  to  the  water  pipe,  such  wired  points  being  at  both  Diamond 
and  Eureka  a  half  block  above  arid  below  lest  point.  In  the  neigh- 
borhood of  these  wired  points  the  potential  of  the  pipes  was  nearly 
that  of  the  track.  The  track  bonds  in  the  middle  of  the.  block  were 
in  a  very  poor  condition,  and  hence  the  drop  of  potential  over  the 
track  was  greater  than  that  over  the  pipes,  with  the  result  that 
whereas  at  the  corner  the  track  was  +  to  pipes,  yet  in  the  middle 
of  the  block  the  pipes  were  —  to  the  track.  The  +  condition  of 
pipes  in  all  such  cases  was  of  brief  duration  and  would  disappear 
entirely  with  a  rebounding  of  the  track,  but  even  if  it  was  perma- 
nent no  damage  could  be  done,  as  the  conditions  producing  it  would 
in  themselves  prevent  the  passage  of  current. 

On  Stanley  place  the  pipe  was  -|-  to  track,  but  the  conditions 
were  different  from  those  found  on  18lh  street.  Here  the  pipes  were 
-|-  to  the  track  at  all  times  (reaching  as  high  as  2  volts),  except  when 
a  car  was  climbing  the  grade  from  Byrant  to  Harrison,  when  the 
track  was  4-.  The  explanation  of  this  probably  is  that  the  bonds 
were  badly  broken  at  both  ends  of  the  grade,  thus  preventing  cur- 
rent following  the  track  when  cars  were  some  distance  away.  There 
is  a  break  in  the  pipes  on  Harrison  street  in  virtue  of  which  a  con- 
siderable portion  of  the  current  in  the  pipes  is  forced  down  Stanley 
place,  thus  considerably  raising  the  potential  and  making  these 
permanently  +  to  track.  Nevertheless,  the  condition  was  not  neces- 
sarily dangerous  for  the  pipe  in  that  block,  because  even  if  the  resist- 
ance between  track  and  pipe  had  been  low  the  broken  bonds  would 
cause  the  current  to  remain  in  the  pipes  rather  than  pass  to  the 
track.  The  same  conditions  would  cause  the  track  to  be  -(-  with  a 
car  in  the  block.  The  broken  bonds  would  largely  prevent  the  cur- 
rent leaving  the  block  via  the  track,  and  would  force  leakage  to  the 
pipes. 

Flashing  at  the  joints  showed  that  the  bonds  were  broken  and 
when  they  were  remade  the  track  became  -1-  to  pipes. 

(To  be  continued.) 
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Electrodynamlc   riachinery.— XXIX. 


BY  EDWIN  J.    HOUSTON  AND  A.    B.    KHNNEI,I,Y. 

149.  Even  in  the  best  desigiicil  types  of  eleclroilynaniic  machinery 
there  are  certain  losses  of  electrical  energy  which  necessarily  occur 
in  the  ojieratiou  of  the  machine.  These  losses  may  be  grouped 
under  the  general  heads  of  frictions  and  include  mechanical,  elec- 
trical and  magnetic  frictions.  Since  in  certain  types  of  machines 
the  efficiency  may  be  as  high  as  95  per  cent ,  it  is  evident  that  the 
losses  from  all  these  causes  combined  can  be  kept  within  a  small 
percentage  of  the  total  output. 

150.  This  high  efficiency,  however,  can  only  be  obtained  in  the  case 
of  large  machines.  In  those  of  smaller  output  the  proportion  of  the 
losses  may  be  much  greater.  It  is,  therefore,  adx-isable  to  examine 
the  causes  of  these  various  losses,  their  variation  with  the  output  of 
a  machine,  and  the  means  by  which  they  are  commeraially  reduced. 

Considering  first  the  mechanical  losses.  These  may  exist  as  fric- 
tion in  the  bearii\gs  of  the  moving  parts  of  the  generator,  friction 
arising  from  the  pressure  of  the  brushes  on  the  commutator,  or  con- 
tact parts,  and  friction  from  air  churning.  Journal  bearings  are  lubri- 
cated either  by  sight-feed  oiling  or  self-oiling  devices.  In  sight 
feed  oiling  devices,  a  glass  oil  cup,  filled  from  time  to  time  with 
oil,  allows  oil  to  drop  slowly  on  the  journal  bearings,  but  requires 
to  have  its  outlets  opened  by  hand  when  the  machine  commences 
to  run  anil  also  to  be  stopped  when  the  machine  stops. 


drical  box  with  a  spherical  bolt  B,  at  its  centre.  A  pin  or  projec- 
tion p,  at  the  bottom  of  this  box,  engages  in  a  hole  in  the  frame 
work  thus  preventing  the  box  from  rotating  with  the  shaft,  but 
enabling  the  shaft  to  align  itself  freely  in  the  sleeves.  Nuts  «,  of 
which  only  one  is  seen,  clam])  the  box  B  in  position.  A  draw- 
off  cock  is  provided  at  </,  for  withdrawing  the  oil  from  tlic  well  at 
suitable  intervals. 


Fig.  138.— Dbtaii,  of  Self-Oiling  Bearing. 

152.  Fig.  139  represents  a  longitudinal  cross-section  of  a  similar 
bearing  employed  in  machines  of  larger  size.  Here  oil  is  fed  through 
two  openings/,  f,  and  accumulates  in  the  lower  part  of  the  hollow- 
cast -iron  support  55.  The  rings  r,  r,  by  their  revolution  upon  the 
shaft  carry  the  oil  into  the  babbitt-metal  sleeve  b  b  b  b  as  before. 
The  shaft  is  supported  upon  the  liracket  p  p,  which  forms  part  of 
the  pedestal  or  support  55,  and  is  hollowed  spherically  so  as  to 
permit  of  the  alignment  of  the  babbit-metal  sleeve  and  its  box. 
Fig.  140   shows    a    general    view  of    the    babbitt-metal  sleeve  with 


Fig.  137.— Sight  Feed  Lubricated  Bearing. 


Fig.  139. — Longitudinal  Section  of  Self-Oiling  Bearing. 


Fig.  137  represents  an  end  view  and  longitudinal  section  of  such 
a  bearing.  The  oil  cup  CC  is  provided  with  a  head  //,  by  the 
rotation  of  which  an  outlet  in  the  base  is  adjusted.  The  oil 
descends  by  gra^•ity  to  the  shaft  SS,  where,  by  the  movement  of 
the  shaft,  it  is  mechanically  carried  through  spiral  grooves  on  the 
inner  surface  of  the  babbit-metal  sleeve  BB,  passing  finally,  from 
the  ends  on  the  bearing,  into  the  pans  FP,  whence  it  is  drawn  off 
at  intervals  and  filtered. 

The  upper  pan,  P,  is  intended  to  catch  any  overflow  of  oil  that 
may  occur  during  the  process  of  filling.  The  box  XX,  enclosing 
the  babbitt-metal  sleeve,  is  capable  of  rotation  within  small  limits, 
about  a  vertical  axis,  upon  the  spherical  surfaces  ZZ.  This  play 
admits  of  the  true  alignment  of  the  bearings  to  the  shaft  55.  As 
soon  as  the  shaft  has  been  introduced  and  becomes  self-aligned,  any 
further  undue  play  in  the  bearing  is  prevented  by  tightening  the 
nuts  NN. 

151.  Sight-feed  lubricating  bearings  necessitate  the  opening  and 
closing  of  the  oil  cup  at  the  starting  and  stopping  of  the  machine. 
They  have  been,  consequently,  almost  entirely  replaced  by  self-oil- 
ing bearings  which  require  no  such  attention;  here  the  oil  is  auto- 
matically fed  to  the  revolving  shaft  by  its  rotation.  A  self-oiling 
bearing  of  this  description  is  represented  in  Fig.  138.  The  oil  is 
supplied  to  the  bearing  into  the  oil  well  00,  through  a  screw  hole 
A.  During  the  rotation  of  the  shaft  SS,  two  rings  r,  r,  which  rest 
upon  the  upper  surface  of  the  shaft,  and  dip  into  the  oil  within  the 
well,  are  set  in  rotation  and  carry  oil  on  the  surface  of  the  shaft, 
where  it  is  spread  over  the  bearing  along  suitable  grooves  in  the 
babbit-metal  sleeve,  as  in  the  previous  case.  Grooves  are  made  in 
the  upper  surface  of  the  babbitt-metal  sleeve  for  the  reception  of  the 
rings,  and  the  rings  are  prevented  from  leaving  the  grooves  by  the 
screw  clips  m,  m.  The  rings  are  carried  around  by  the  friction 
caused  by  their  weight  as  they  rest  on  the  shaft,  and,  therefore,  do 
not  necessarily  rotate  as  rapidly  as  the  surface  of  the  shaft.  The 
babbitt-metal  sleeve,  which  holds  the  shaft,  is  contained  in  a  cyliu- 


grooves  for  the  reception  of  the'oil  groove  rings  and  with^lugs  L,L,L, 
for  assisting  in  the  aligning.  Fig.  141  represents  partly  in  eleva- 
tion, and  parti}-  in  longitudinal  section,  a  similar  bearing  some- 
times employed  in  still  larger  machines,  differing  from  the  last 
described  only  in  details  of  construction.  The  w-eight  of  the  shaft 
is  taken  directlj-  upon  the  lower  half  of  the  bearing  BBB,  which 
has  its  lower  surface  bowl  shaped,  and  fitting  into  a  pedestal  or  sup- 
port 55  in  such  a  manner    that  the  bearing    can  be  readily  aligned 


Fig.  140.— Sleeve  of  Babbitt-Metal  in  Journal  Bearing. 

and  finally  tightly  secured  in  place  by  suitable  bolts.  The  gauge 
glass  /'enables  the  level  of  the  oil  in  the  bearing  to  be  clearly 
discerned. 

153.  The  amount  of  energy  expended  as  friction  in  journal  bearings 
varies  with  the  weight  supported  on  the  bearing,  the  accuracy-  of  the 
workmanship,  the  correctness  of  the  alignment,  the  nature  of  the 
lubricating  material,  the  character  of  the  surfaces  in  contact,  and 
the  diameter  of  the  shaft. 
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Other  things  being  equal,  the  energy'  expended  is  ])ro])orli()n:i]  Id 
the  diameter  of  the  journal  in  the  hearing.  In  order  to  keej)  the 
friction  as  low  as  possible,  the  diameter  of  the  journal  is  always 
kept  as  low  as  is  consistent  with  amjile  mechanical  strength. 


Fig.  141.— Dkt.^ils  ok  L.\kge  Sklf-Oiling  Jouknai,  Bh.xkinc. 

The  power  expended  in  brush  friction  depends  upon  the  number 
of  brushes  and  the  pressure  with  which  they  bear  upon  the  com- 
mutator. It  al.so  increases  with  the  diameter  of  the  commutator 
and  with  the  speed  of  rotation  of  the  anuature.  This  waste  of 
energy  is  often  an  appreciable  fraction  of  the  total  wa.stc  in  a  small 
machine,  but  is  usually  (juite  negligible  in  a  large  one. 
(To  be  continued.  ) 


So  if  the  diameter  of  the  wire  is  decreased  to  oue-balf  the  original 
amount,  the  wires  must  be  strung  only  half  as  far  apart  in  order  to 
produce  the  same  inductance. 

The  practical  effect  of  inductance  in  the  line  is  to  necessitate  the 
use  of  an  initial  KM.F.  large  enough  to  overcome  the  inductive 
loss  of  voltage,  as  well  as  that  due  to  resistance,  and  so  keep  the 
E.  M.F.  at  the  receiving  end  of  the  line  up  to  its  proper  value.  The 
simplest  way  to  take  account  of  inductance  in  figuring  a  line  is  to 
treat  it  as  an  additional  resistance,  which,  while  it  does  not  materi- 
ally increase  the  energy  lost  in  the  line,  must  be  taken  into  one's 
calculation  p!  the  E.M.F.  to  be  delivered  by  the  generator.  Its 
effect  is  to  require  a  little  greater  generator  capacity,  i.  e.,  a 
machine  giving,  say,  1,050  volts,  must  be  used  when  the  effective 
voltage  wanted  is  only  1,000.  The  combined  resistance  and  induc- 
tance of  a  line  is  called  its  impedance,  and  this  may  be  readily 
tabulated  for  common  cases,  giving  the  ivipedance  /ac/or— that  is, 
the  relation  of  the  total  impedance  to  the  real  line  resistance.  This 
is  the  easiest  way  of  considering  inductance  in  line  computation. 

The  following  table  gives  the  impedance  factors  for  wires  from  0000 
to  6  B.  &  S. ,  for  120  and  60  cycles  per  second,  and  for  a  uniform 
distance  between  wires  of  18 '.  The  impedance  factor  increases  with 
the  size  of  wire  because  the  resistance  decreases  so  rapidly  for  larger 
wires,  and  the  question  of  length  of  wire  does  not  enter,  because 
both  inductance  and  resistance  increase  directly  with  the  length,  so 
that  they  are  always  proportional.  The  inductance  E.M.F.  increases 
with  the  cycles  since  the  field  in  the  loop  changes  more  rapidly, 
and,  therefore,  gives  a  greater  E.M.F.  of  self-induction. 


Electrical  Power  Transmission.— XVIII. 

BY   LOUIS   BELI,,    PH.D. 

The  special  difficulties  to  be  met  in  working  with  alternating  cur- 
rents are  two — inductance  in  the  line  and  apparatus,  and  electrostatic 
capacity,  bringing  with  it  the  very  serious  phenomena  of  electrical 
resonance.  In  addition  to  these,  whatever  the  character  of  the 
current  used  for  transmission  purposes  there  is  danger  of  getting 
accidentally  upon  the  line  a  voltage  much  higher  than  the  normal. 
Inductance  is  met  with  to  a  very  considerable  extent  in  all  alter- 
nating circxiits;  resonance  in  a  small  degree  is  probably  much  com- 
moner than  is  generally  supposed,  and  abnormal  voltage,  due  to  the 
generators  themselves,  must  always  be  guarded  against. 

Passing  at  once  to  the  practical  side  of  the  question,  we  find  that 
when  an  alternating  current  is  sent  through  any  conductor  it  has 
to  deal  not  only  with  the  electrical  resistance  of  that  wire,  but  with 
a  virtual  resistance  due  to  the  fact  that  the  electromagnetic  stresses 
set  up  at  any  point  of  the  conductor  set  up  electromotive  forces  at 
other  points  in  the  same  conductor,  which  oppose  and  retard  the 
passage  of  the  current. 

For  example,  if  a  wire  be  bent  into  a  couple  of  spiral  coils  like 
Fig.  27,  the  electromagnetic  field  of  one  coil  will  affect  the  other 
just  as  we  have  induction  from  one  separate  ring  to  another  in  Fig. 
4.     If  such   a   spiral  has    an    iron  core,  this    seljindudion   will    be 


£ 


Figs.  27  and  28. 

much  increased.  Even  if  only  a  straight  wire  be  concerned  in  the 
carrying  of  current  there  will  be  a  similar  inductive  relation  between 
the  inner  and  outer  portions  of  the  wire  at  any  point,  since  the  elec- 
tromagnetic stresses  exist  inside  the  wire  as  well  as  outside. 

Let  Fig.  28  represent  a  circuit  carrying  an  alternating  current, 
which  at  a  given  moment  is  flowing  as  shown  by  the  arrows.  The 
electromagnetic  field  set  up  by  this  current  in  the  loop  has  a  direc- 
tion perpendicular  to  the  plane  of  the  paper  and  sets  up  an  E.M.F. 
opposing  that  of  the  wire.  The  greater  the  area  of  the  loop,  i.  e. 
the  farther  apart  the  two  wires,  the  greater  proportion  of  the  electro- 
magnetic field  will  pass  unlhin  the  loop  and  produce  self-induction. 

Similarly  the  larger  the  wires  for  a  given  distance  between  them, 
the  less  effective  field  within  the  loop  to  set  up  inductance.  In  fact, 
the  amount  of  inductance  in  the  circuit  depends  directly  on  the 
ratio  between  the  radii  of  the  wires  and  the  distance   between  them. 


Impedance 

Factor. 

No.  Wire. 

60  periods. 

120  periods. 

0000 

2.3 

43 

000 

2.0 

3.7 

00 

1.79 

3.08 

,     0 

1.53 

2. 54 

1 

1.39 

2.16 

2 

1.28 

1.85 

3 

1.19 

1.61 

4 

1.12 

1.42 

5 

1.08 

1.30 

6 

l.OS 

1.21 

The  figures  in  the  table  are  for  a  complete  metallic  circuit,  consist- 
ing of  two  parallel  copper  wires,  and  the  impedance  factors  may  be 
applied  at  once  either  to  determine  the  virtual  resistance  of  a  given 
wire,  or  the  total  drop  of  voltage  that  will  take  place  on  a  given 
circuit.  Suppose,  for  example,  that  we  have  au  alternating  circuit 
composed  of  No.  1  wire,  delivering  1,000  volts  at  the  receiving  sta- 
tion. Suppose  the  volts  lost  due  to  resistance  alone  at  full  load  cur- 
rent are  90,  and  the  plant  is  working  at  60  periods.  Then  the  total  loss 
in  volts  will  be  90X1.39  =  125.1,  and  the  voltage  of  the  generator  must 
be  1,125.1  in  order  to  give  1,000  volts  at  the  end  of  the  line;  and  so 
on  for  any  load  on  any  size  of  wire.  It  is  apparent  that  it  is  undesira- 
ble to  use  very  large  wires  for  high  frequency  alternating  currents, 
and  in  some  cases  it  is  better  to  divide  the  circuit,  using  two  No.  1 
wires,  for  instance,  instead  of  one  No.  000. 

It  must  not  be  forgotten  that  one  of  the  effects  of  inductance  is  to 
cause  the  current  to  lag  behind  the  E.M.F.  so  that  for  the  delivery 
of  a  given  amount  of  energy  at  the  receiving  end  a  current  larger 
than  the  watts  divided  by  the  E.W.F.  must  be  delivered  by  the 
generator,  which  must  be  of  corresponding  capacity.  This  increase 
may  amount  to  10  or  15  per  cent.,  according  to  the  character  of  the 
load,  often  less,  and  rarely  more. 

Intimately  connected  with  this  is  the  fact  that  in  finding  the  volt- 
age at  any  part  of  the  system  account  must  be  taken  of  all  the 
impedances  in  circuit,  for  they  are  not  generally  in  the  same  phase, 
so  that  their  vector  sum  is  almost  always  less  than  their  algebraic 
sum.  Hence,  while  the  impedance  factor  applied  to  the  line  will 
give  correctly,  neglecting  line  capacity,  the  drop  produced  in  each 
line  wire,  the  voltage  across  the  terminals  of  the  line  will  often  be 
greater  than  that  figured  from  the  impedance  factor  applied  to  the 
line  alone.  This  difference  is,  generally,  not  great  unless  there  is 
capacity  at  the  receiving  end.  All  these  considerations  complicate 
the  exact  computation  of  a  system,  and  unless  its  character  is 
thoroughly  predetermined,  no  exact  computation  can  be  made. 

Practically  these  complications  can  be  largely  brushed  aside  in 
designing  a  plant.  In  very  few  cases  will  the  impedance  factor  of 
a  line  be  over  2,  which  means  generall}-  that  the  whole  matter  can 
be  taken  care  of  by  an  increase  in  generator  voltage  of  less  than  10 
per  cent. 
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It  should  lie  noted  Ibat  the  impedance  factors  given  can  be  applied 
at  once  to  three-phase  circuits,  in  which  the  wires  are  equidistant. 
The  impedance  factor  of  such  a  system  is  the  same  as  that  of  any 
pair  of  the  wires.  Keally  the  most  serious  practical  difficulties  in 
an  ordinary  alternating  plant  are  those  in  which  the  gentralor  is 
involved  by  inductances  in  the  system.  These  are  of  far  greater 
moment  than  the  impedance  factor  of  the  line.  An  inductance  in 
the  system  pioduces  two  effects  on  the  generator — first,  as  just 
noted,  it  demands  a  larger  current  to  deliver  the  same  energy  ; 
second,  it  tencs  to  beat  down  the  E.  M.  K.  of  the  machine.  This 
effect  is  analogous  to  that  produced  by  shifting  the  brushes  of  a 
continuous  current  generator  away  from  the  position  of  maximum 
E.  M.  F. 

This  reaction  of  the  armature  is  serious  in  that  it  rot  only  demands 
a  considerable  increase  in  the  exciting  current,  but  causes  a  severe 
strain  on  the  insulation  when  it  suddenly  ceases.  It  is  not  uncom- 
mon to  find  an  alternator  that  reciuires  on  a  heavy  inductive  load 
double  the  light-load  excitation  of  the  field.  For  instance,  if  the 
voltage  be  2,000  on  open  circuit,  the  excitation  may  have  to  be 
increased  on  inductive  load  to  a  point  that  on  open  circuit  would 
give  4,000  volts.  If,  now,  this  load  is  cut  off,  or  the  line  is  broken, 
the  iusulation  will  be  exposed,  momentarily,  at  least,  to  double  the 
normal  voltage. 

Such  generators  should  not  be  used  on  inductive  loads  or  in  any 
case  where  the  extra  strain  on  the  insulation  is  important.  It  is 
perfectly  easy  to  build  a  generator  which  requires  only  15  to  25  per 
cent,  more  excitation  at  full  and  inductive  load  than  on  no  load, 
and  such  machines  should  be  used  in  all  cases  where  a  steady  volt- 
age under  all  working  conditions  is  needed.  The  other  type  has  its 
uses,  but  the  general  woik  of  power  transmission  is  not  one  of  them. 
With  a  properly  designed  machine,  inductive  load  is  not  in  the 
least  to  be  feared. 

Another  possible  source  of  danger  is  that  under  certain  conditions 
of  inductive  load  the  reaction  of  the  load  on  the  generator,  without 
materially  lowering  its  effective  voltage,  may  so  change  the  shape 
of  the  E.  M.F.  wave  as  to  give  to  it  an  abnormally  high  maximum, 
and  thereby  greatly  increase  the  strain  on  the  insulation.  This 
effect  may  readily  occur,  l)ut  usually  in  so  small  a  degree  as  to  be 
of  little  moment.  Occasionally,  owing  to  a  combination  of  severe 
inductive  load  and  badly  designed  generator,  the  results  may  be 
somewhat  formidable,  the  more  so  as  the  change  takes  place  under 
heavy  load  and  not  as  in  the  case  just  treated,  ouly  on  open  circuit 
or  a  sudden  light  load.  The  rise  in  voltage  thus  produced  may 
amount  to  several  times  the  nominal  value.  The  same  sound  princi- 
ples of  design  that  insure  good  regulation  under  changes  of  load 
will  obviate  any  danger  of  this  kind.  In  fact,  most  of  the  possible 
disturbing  factors  in  alternating  current  work  become  negligible  in 
an  installation  carried  out  with  due  regard  for  the  general  principles 
of  good  engineering. 

These  abnormalities  of  voltage  lead  naturally  to  the  consideration 
of  another  far  more  serious,  due  to  the  static  capacity  of  the  system. 
Of  course,  the  fact  that  under  certain  circumstances  capacity  in  the 
system  will  cause  a  lessening  of  the  apparent  "drop"  on  the  line 
or  even  overcome  it  altogether  and  show  a  higher  voltage  at  the 
receiving  end  than  at  the  generator,  is  already  known  to  the  reader. 
This  is,  however,  but  a  special,  and,  save  for  its  convenience  in  con- 
nection with  synchronous  mo.ors,  a  trivial  case  of  the  general 
phenomenon  known  as  electrical  resonance. 

The  practical  importance  of  this  has  been  but  recently  realized, 
although  the  thing  itself  is  strictly  analogous  to  very  familiar  occur- 
rences. Suspend  a  heavy  weight  by  a  siring  a  yard  long  or  so,  and 
then  begin  tapping  the  weight  lightly  with  the  finger.  So  long 
as  the  taps  are  irregular  or  bear  no  paiticular  relation  to  the  time 
of  oscillation  of  the  weight  considered  as  a  pendulum,  the  only 
effect  will  be  slightly  jerky  vibrations.  As  soon,  however,  as  the 
taps  are  so  timed  as  to  coincide  with  the  swinging  period  of  the 
weight,  it  will  slowly  get  under  way,  and  presently  work  up  an 
oscillation  of  considerable  amplitude.  Each  tap  catches  the  weight 
at  the  end  of  the  double  swing  started  by  the  previous  one  and 
augments  its  motion. 

Every  system  capable  of  oscillation  is  similarly  affected  by 
impulses  coinciding  with  its  natural  period,  which  is  determined  by 
its  physical  properties.  The  property  of  increasing  amplitude  by 
synchronous  impulses  is  generally  known  as  resonance  from  the 
very  marked  way  in  which  the  phenomenon  appears  in  sounding 
systems  such  as  that  composed  of  a  tuning  fork  and  the  box  (reson- 
ator) to  which  it  is  generally  affixed. 

(To  be  continued.) 


Definition  of  a  Polyphase  System. 


To  the  Editor  of  The  Electrical  H'orld : 

Sir:  Under  ti.e  heading  ol  "A  New  Definition,"  in  )our  edit- 
orial columns  of  March  9,  two  explanations  are  given  as  to  the  correct 
meaning  of  a  polyphate  or  multiphase  system  of  distribution.  I 
have  also  read  the  definition  advanctd  by  Mr.  C.  I'.  Steinmetz,  but 
I  must  confess  that  none  seems  to  me  to  be  correct. 

The  definition  unnecessarily  given  in  the  excellent  paper  of  Dr. 
Bell  was  probably  inserted  to  create  the  impression  that  a  difference 
exists  between  the  monocyclic  system  and  the  Tesla  two-wire  system. 
Dr.  Bell  and  Mr.  Steinmetz  give  as  the  distinctive  feature  of  a  poly- 
phase system,  that  its  flow  of  energy  is  constant,  and  the  latter 
refers  also  to  a  paper  in  the  Transactions  of  the  A.  I.  E.  E. ,  of 
February,  1892,  where,  no  doubt,  the  advantages  of  the  possibility 
of  securing  such  results  have  been  emphasized.*  But  does  this  mean 
that  a  fluctuating  field  or  a  fluctuation  of  energy  would  make  this 
system  anything  else  but  a  polyphased  system  ?  Let  us  assume,  for 
example,  a  five  phase  system  of  distribution,  and  that,  owing  to 
some  cause,  two  or  even  three  fuses  ha\e  given  out,  and  the  motor 
(on  which  the  load  may  have  been  reduced  to  a  considerable 
extent)  continues  its  work  with  two  or  three  of  the  currents  lagging 
in  phase.  Evidently  the  opening  of  the  two  or  three  circuits  will 
cause  a  fluctuating  field,  or  pulsating  field,  surely  not  a  constant 
one,  but  could  anybody  call  this  distribution  now  anything  else  but 
polyphase? 

To  select  the  degree  of  constancy  of  energy  as  a  sign  for  the 
different  systems  is  a  very  weak  attempt  to  find  a  difference  having 
only  a  theoretical  significance,  and  I  am  sure  that  before  engineers 
knew  enough  to  make  this  flow  of  energy  constant  it  was  a  fluctu- 
ating one,  and  any  other  than  a  perfectly  proportioned  system  will 
always  show  more  or  less  deviation  from  a  constant  flow. 

Mr.  Steinmetz  is,  however,  correct  in  asserting  that  the  definition 
you  give  as  the  "generalh-  accepted  one,"  is,  in  realitj-,  no  defini- 
tion; not,  however,  because  there  may  be  produced  in  a  single-phase 
circuit  currents  differing  in  phase,  but  because  a  polyphase  system 
has  a  given  tangible  and  limited  meaning;  your  definition,  there- 
fore, of  "a  system  in  which  the  apparatus  operates  through  differ- 
ence of  phase"  is  certainly  far  beyond  the  scope  of  such  a  definition. 
The  fact  is  that  polyphased  currents  may  be  utilized  in  a  device 
without  producing  a  rotary  or  shifting  field  by  applying  them  on 
separate"cores.  and  in  this  case  the  field  maj-  be  a  pulsating  one  in 
spite  of  the  polyphase  currents;  again,  a  device  may  be  operated  by 
polyphase  currents  without  coming  under  the  heading  of  devices 
belonging  to  a  polyphase  system,  and  similarly,  machines  produc- 
ing a  rotary  magnetic  field  are  not  necessaril}-  devices  belonging  to 
a  polyphase  system.  This  is  clearly  indicated  by  Mr.  Steinmetz's 
remark  concerning  the  single  phase  induction  motor.  It  is  now 
well-known  that  in  such  motors  or  some  types  of  them  the  reaction 
of  the  armature  on  the  field  may  produce  a  rotary  or  shifting  field. 

What  then  constitutes  a  polpyhase  system?  In  ni)  opinion,  there 
need  be  no  theoretical  contention  in  regard  to  the  currents  and  their 
time  or  effects.  A  sjstem  means  not  ouly  one  thing,  but  an  aggre- 
gation of  things,  arranged  in  a  rational  connection  or  relation  to 
one  another,  each  depending  on  the  particular  construction  per- 
forming a  given  function,  and  all  parts  together  forming  a  harmon- 
ious and  complete  organization.  In  a  polyphase  sjstem  there  are 
required,  first,  a  source  which  produces  polyphased  currents,  viz., 
two  or  more  alternating  currents  differing  in  phase;  second,  recep- 
tive devices  to  utilize  such  currents,  and  third,  transmission  circuits 
to  convey  this  particular  form  of  energy  from  the  source.  In  the 
system  under  consideration,  a  generating  source  produces  a  number 
of  distinctly  separate  currents  in  separate,  or  interconnected,  or 
defined  circuits;  devices  are  employed  for  utilizing  such  currents, 
provided  with  an  equal  number  of  circuits,  a  circuit  for  each  cur- 
rent, and  there  are  an  equal  number  of  circuit  ronductois  for  con- 
veying the  currents  from  the  source  to  the  place  of  consumption. 
This,  in  my  opinion,  holds  good,  whether  all  the  circuits  are  util- 
ized constantly  or  not,  or  whether  the  system  is  so  thoroughly 
worked  out  that  the  energy    supplied   is   constant  or   not.     I  doubt 

•  [Tlie  following  is  the  passage  referred  to  by  Mr.  Steinniett  in  his  letter. — Ed.] 
'I  wish  to  direct  attention  to  one  remarkable  fact  with  regard  to  the  poly 
phasal  system.  If  we  have,  for  instance,  three  polyphased  currents  l, shown  in 
(iiagram),  and  add  their  power  curves  together  we  get  a  straight  line.  That 
means  U'hilir  in  an  alternathig  cunent  system  the  instantaneous  pou-er  values 
fluctuate  twice  during  each  period,  between  zero  and  a  maximum,  in  a  polyphasal 
system  the  instantaneous  power  values  of  the  system  remain  constant,  just  as  in  a 
continuous  current  system,'" 
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very  much  whether  there  is  any  polyphase  system  on  the  niarktt 
that  can  show  constant  supply  of  energy. 

In  a  polyphase  system  there  is,  therefore,  a  generator  of  elec- 
tricity having  two  or  more  windings  inducing  currents  lagging  in 
phase,  the  respective  number  of  coils  for  each  of  said  windings 
being,  as  regards  the  principle,  entirely  indilTcrent;  a  motor  having 
corresponding  circuits  or  windings,  and  wires  connecting  such 
circuits  with  their  respective  windings  on  the  generator. 

This  definition  would  at  once  help  Mr.  Steinmetz  over  his  trouble 
or  objection;  a  device  operated  from  a  single  phase  source  or  circuit 
would  not  come  under  the  head  of  polyphase  apparatus,  because  the 
generator  does  at  no  time  supply  polyphase  currents,  nor  are  there 
enough  wires  to  carry  polyphascd  currents;  if  in  a  single-phase 
circuit  devices  are  inserted,  such  as  condensers  or  choking  coils,  or 
if  by  any  other  means  the  current  is  split  and  more  circuits  are 
provided  on  the  motor  to  accommodate  the  split  currents,  such 
modification  of  the  single  phase  system  does  not  come  under  the 
head  of  the  polyphase  system. 

These  questions  seem  to  me  to  be  more  practical  than  theoretical, 
and  only  practical  and  tangible  factors  should  be  entered  to  deter- 
mine the  proper  definition  of  a  polyphase  system. 

Chicago,  111.  Ludwig  Gutmann. 

To  the  Editor  of  The  Electrical  World t 

Sir:  I  agree  heartily  with  Mr.  Steinmetz's  definition  of  a  poly- 
phase system.  If  polyphase  or  multiphase  is  to  mean  anything,  it 
must  mean  that  system  in  which  the  electrical  power  is  constant  at 
all  instants  throughout  the  duration  of  a  complete  cycle.  This  defi- 
nition does  not  eliminate  differences  of  phases;  on  the  contrary,  it 
includes  all  those  alternate  current  cases  of  symmetry  in  which  the 
rate  of  energy  transformation  is  constant  at  all  instants  of  the  com- 
plete c_vcle.  lu  all  practical  problems  of  power  transmission  you 
have  to  face  the  condition  that  the  mechanical  efforts  that  have  to 
be  exerted  by  the  motor  must  be  as  uniform  as  possible  throughout 
the  complete  cycle.  With  a  polyphase  system  as  defined  by  Mr. 
Steinmetz,  no  matter  how  light  the  moving  parts  of  the  motor 
might  be,  the  motor  would  continue  to  do  its  work  properly  under 
all  circumstances;  other  systems — single-phase,  unsjmmelrical- 
phase-difference  systems,  etc. — can  only  be  made  satisfactory  where 
a  suiBcient  flywheel  efifect  can  be  gained,  so  as  to  apply  with 
uniform  effect  the  fluctuating  power  received  from  the  generator. 
It  seems  to  me  that  "polyphase  sj-stem"  must  mean  those  systems 
that  employ  electrical  circuits  in  which  are  developed  amounts  of  elec- 
trical power  that  are  constant  throughout  the  time  of  a  complete 
cycle,  they  are  thus  electrical  systems  that  make  things  "go"  with- 
out the  flywheel.  Without  the  flywheel  effect  the  monocyclic  motor 
would  never  be  able  to  operate  as  such.  Its  most  important  work- 
ing currents  exist  in  a  field  that  is  produced  by  currents  ihat  owe 
their  origin  to  mechanically  produced  E.  M.  Fs.  in  the  secondary 
circuits.  Now  when  the  motor  is  at  rest  all  mass-motion  effects  are 
absent,  so  that  in  starting  up  a  motor  of  this  type  their  places  can 
only  be  fully  supplied  by  the  polyphase  system  as  here  defined. 

In  duplexing  engines  the  mechanical  engineer  aims  somewhat  at 
the  corresponding  results  produced  electromagnetically  by  the  poly- 
phase system,  while  he  does  not  realize  such  results  to  the  same 
extent,  and  this  is  the  reason  why  the  direct  current  electric  loco- 
motive is  the  successful  rival  of  the  steam  locomotive  in  a  "tug  of- 
war. ' ' 

The  need  of  an  alternate  current  system  in  which  there  is  a  uni- 
form source  of  power  was  the  original  stimulus  that  induced  men 
to  develop  the  polyphase  system,  and  this,  it  seems  to  me,  must 
lead  us  to  the  conclusion  that  Mr.  Sleinmelz  is  right. 

Ithaca,  N.  Y.  Harri.s  J.   Rvan. 

To  the  Editor  of  The  Electrical  World  : 

Sir:  While  it  is  true  that  we  cannot  have  constant  energy  in  an 
alternating  current  system  without  the  use  of  polyphase  currents,  I  do 
not  believe  that  it  is  advisable  to  limit  the  definition  of  polyphase 
circuits  to  circuits  which  have  this  peculiarity,  but  rather  to  look 
upon  such  as  one  particular  species  of  polyphased  circuits. 

For  most  purposes  this  peculiarity  of  constant  activity  is  a  valua- 
ble feature,  but  it  is  quite  conceivable  that  in  certain  cases  where 
the  power  transmitted  is  utilized  through  the  means  of  a  reciprocat- 
ing movement,  two  currents  differing  in  phase  by,  say,  45  degrees 
might  be  better  than  two  currents  differing  by  90  degrees.  In  the 
former  case  the  energy  would  not  be  constant,  but  it  would  be  difli- 
crdt  to  call  them  anything  else  than  a  polyphase  system. 

Even  in  a  polyphase  system,  in  practice,  the  energy  is  never  con- 
stant, but  varies,  as  the  condition  of  constant  energy  is  only  attained 


throughout  the  systenr  when  the  currents  and  voltages  are  sinusoi- 
dal, which  is  almost^  impossible  of  realization,  though  a  close 
approach  to  it  is  nrade  in  the  S-K-C  systerrr. 

We  have  a  somewhat  parallel  case  in  mechanical  engineering. 
Compound  or  multiple  expansion  engines  are  generally  so  arranged 
ns  lu  give  ail  approximately  constant  turning  moment,  liut  it  would 
be  obviously  unfair  to__reslrict  the  term  "multiple  expansion" 
eugines  to  such  as  have  their  cylinders  moving  in  different  phases 
and  giving  constant  turning  moment,  because  in  other  classes  of 
engines  using  more  than  one  expansion,  it  is  found  advisable  to 
have  the  pistons  moving  out  of  phase,  and  yet  not  giving  constant 
turning  moment.  Recinald  A.   Fk.ssenden. 

riTTSBlHCii,   I'a. 

To  the  Editor  oj  The  Electrical  World: 

Sir:  The  term  polyphase  has  always  appealed  to  me  as  a  generic 
name  applying  to  all  alternating  current  ajjparatus  which  requires 
for  ils'operation  two  or  more  allernatiT^g  currents  differing  in  phase, 
or  to  alternating  current  apparatus  which  is  intended  for  operation 
upon  joint  circuits  carrying  two  or  more  currents  differing  in  phase. 
A  polyphase  motor  remains  a  polyphase  motor,  whether  operated 
directly  from  a  polyphase  alteruMtor,  or  from  a  single-phase  alter- 
nator with  a  current  splitter  consisting  of  a  condenser  and  an  induc- 
tive coil  intervening.  If  Mr.  Steinmetz  will  grant  the  generic 
name  nobody  will  dare  dispute  his  right  to  applj'  any  specific  name 
he  desires  to  such  combinations  as  his  great  ability  enables  him  to 
devise.  D.   C.  Jackson. 

Madison,  W'is. 

To  the  Editor  of  The  Elecirical  Worlds 

Sir:  Regarding  the  question  as  to  the  proper  definition  of  a  poly- 
phase system,  I  do  not  see  that  very  much  is  to  be  gained  by  defin- 
ing the  system  in  terms  of  some  of  its  properties.  It  would  not  be 
of  any  particular  value  to  define  a  man  as  an  animal  that  cooks  bis 
victuals,  because  that  is  a  very  small  part  of  the  story.  The  term 
polyphased  indicates  what  is  being  discussed,  but  I  do  not  see  how 
the  consideration  of  what  is  meant  by  a  polyphzsed  system  is  to  be 
compressed  into_a  definition.  F.   E.  NlPHER. 

St.  Louis,  Mo. 
A  New    Method   for    Deducing  the    Expression    for  Electro- 
magnetic Force. 

To  the  Editor  of  The  Electrical  World: 

Sir:  Will  Dr.  Hutchinson  and  Mr.  Carichoff  pardon  me  if  I  point 
out  that  the  "new  method"  of  deducing  the  expression  for  electro- 
magnetic force,  which  they  give  on  page  220,  is  already  published 
on  page  335  of  the  new  edition  of  my  "Klementary  Lessons?"  I 
may  add  that  it  was  communicated  by  myself  and  Mr.  Moorsom 
jointly,  some  ten  years  ago  to  the  Physical  Society  of  London,  and 
has  been  taught  to  my  students  ever  since.  There  is  this  difference, 
that  incidentally  I  deduce  the  law  of  Savart  and  Biot  instead  of 
having  to  drag  it  in  as  a  point  in  the  proof. 

London,  l-;ngland.  Silvanis  P.  Thomkson. 

The   Relative  Values  of  Central  Station  Storage  Systems. 

In  a  communication  received  from  Mr.  Herbert  Lloyd,  of  the 
Klectric  Storage  Battery  Company, exception  is  taken  to  certain  figures 
given  in  a  letter  from  Mr.  N.  W.  Perry,  printed  ia  our  issue  of  last 
week.  It  is  stated  that  the  price  given  by  Mr.  Perry  for  a  storage 
battery  plant  is  50  per  cent,  higher  than  Mr.  F.dgar,  of  the  Boston 
F;dison,  said  was  paid  for  the  oue  recently  installed  by  his  company. 
Mr.  Lloyd  says  that  Mr.  Perry  did  not  distinguish  between  horse 
power  and  horse  power  hour,  and  calls  attention  to  the  fact  that  in 
figuring  batteries  at  a  12-hour  rate  of  discharge,  the  cost  per  horse 
power  hour  is  of  course  much  lower  than  when  worked  at  an  hour 
and  a  half  rate,and  that  even  when  worked  at  an  hour  and  a  half  rate 
Mr.  Edgar's  figures  were  $33.33  per  horse-power  hour,  which  would 

Recapilulalion.  Saving  Effecled. 

Coal  Coal  Coal  Coal 

II  75  S3.50  J1.7S  f3  50 

Present  nielhod.  steady  load 48.68  65,62             

Present  gas  tiigine...; 88-2«  1«3  61  29  £0  44.79 

Combined  feed  and  steam  storage 94.42  111.35  23.36  37  05 

Feed  storage 97.?8  117  58  ....  30.82 

Without  storage;  load  factor  25  per  ceul llT  78  148.40             

Steam  storage 97.24  114.27  20  54  34.13 

Complete  battery  storage 83.19  lOO  12  34.59  48  29 

amount  to  about  S24  per  horse-power  when  worked  at  a  12-hour 
rate.  Mr.  Lloyd  says  it  is  a  fact  which  cannot  be  disputed,  that 
batteries  can  be  installed  today,  of  central  station  type,  for  this 
latter  figure,  and  he  offers  the  above  table  as  giving  a  correct 
comparison  between  the  various  systems  considered  by  Mr.  Perry. 


ATotf.—Tbe  object  of  this  department  Is  to  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  daia  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  The  Elkctrical  World.  922  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  Journal  in  which  the  original  articles  appear ;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  roust  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  thecoropiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS,   MOTORS  AND  TRANSFORMERS. 

-4ir  G'a/i.  —  "L'EclairaBe  Elec,"  Feb.  23,  contains  a  short  article  on 
the  theory  of  dynamos  by  Mr.  Farman.  As  the  air  gap  is  the  greater 
patt  of  the  magnetic  leluctance  in  the  magnetic  circuit,  it  is  on  first 
thought  believed  that  it  should  be  reduced  as  much  as  possible:  prac- 
tice, however,  shows  that  this  is  not  the  case;  dynamos  constructed  with 
a  very  small  ait  gap  will  be  found  to  require  a  large  angle  of  lead  of 
the  blushes  and  do  not  generate  as  high  a  voltage  as  others  of  the  same 
type  having  a  larger  air  gap;  the  reason  foi  this  is  the  transverse  flux 
generated  by  the  armature  which  shifts  the  lines  of  force,  increasing  the 
angle  of  the  brushes,  and  on  this  angle  depends  the  counter  magneto- 
motive foice.  The  windings  located  in  this  angle  develop  a  6u.x  which 
tends  to  oppose  that  of  the  magnets.  He  gives  a  formula  which  shows 
that  as  the  reluctance  of  the  air  gap  is  diminished  the  flux  is  net 
increased  greafly  and  that  there  is  a  minimum  value  for  the  air  gap. 
But  even  considering  that  this  phenomenon  does  not  affect  the  result, 
there  is  another  and  not  so  well  known  action,  which  is  that  in  dimin- 
ishing the  air-gap  one  does  not  always  diminish  the  magnetic  reluctance 
on  account  of  obliquity  of  the  lines  in  the  air  gap;  he  discusses  this 
algebraically,  giving  a  formula  for  the  obliquity,  the  effect  of  which  is 
the  same  as  increasing  the  air  gap;  he  shows  that  there  is  a  certain 
value  beyond  which  there  is  no  advantage  in  diminishing  the  air  gap,  as 
the  obliquity  becomes  too  great ;  he  gives  a  formula  from  which  he  obtains 
a  minimum  value,  which  (with  some  diSiculty)  might  be  applied  in 
practice  to  determine  the  best  value  for  the  air  gap. 

Reversible  Regenerative  Armatures  and  Siiorl  Air  Space  Dynamos. — 
The  complete  paper  by  Mr.  Sayers  (see  Digest  last  week  and  March  9)  is 
published  with  the  numerous  illustrations  in  the  Lond.  "Elec,"  March 
8;  the  lengthy  discussion  is  also  reprinted  in  full  with  the  illustiations ; 
the  subject  is  also  discussed  in  the  leading  editorial,  in  which  it  is 
claimed  that  in  spite  of  the  favorable  reception  of  his  first  paper  read 
about  two  years  ago,  it  cannot  be  said  that  in  the  interval  the  invention 
has  won  much  way  into  every-day  piactice;  the  discussion  did  not  show 
whether  this  method,  when  tried  by  others,  had  been  found  successful 
or  economical  or  both  or  neither;  there  appears  to  be  no  question  thas 
it  results  in  lessening  the  total  weight  of  the  machine. 

The  discussion  of  the  paper  which  was  abstracted  in  the  Digest,  March 
16,  is  given  in  full  in  the  Lend.  "Elec.  Rev.,"  March  8,  including  two 
illustrations. 

Parallel  Running  of  Alternators. — In  a  communication  to  the  Lond. 
"Elec  ."  March  8.  Mr.  Addenbiooke  states  that  the  difficulty  at  Coat, 
bridge  (where  the  parallel  running  of  gas  engine  driven  alternatois  has 
been  abandoned)  rs  not  the  parallel  running  of  alternators  but  it  is  a 
question  of  the  margin  of  safety  which  he  calls  the  "rectifying  factor" 
in  each  type  of  alternator,  that  is,  what  alteration  in  the  driving  power 
or  pressure,  the  phase  of  the  current  on  the  omnibus  bars,  will  be 
sufficient  to  throw  the  alternator  out  and  in  that  case  what  is  the  max- 
imum current  which  can  be  forced  through  the  armature  ;  these  ques- 
tions he  will  soon  consider  in  an  Institution  paper.  The  subject  it 
discussed  also  in  two  ether  communications. 

Ball  Dynamo.— A.n  illustrated  description  of  a  100-light  10-ampere 
Ball  dynamo,  with  automatic  regulation,  is  given  in  the  "Elec.  Eng. ," 
March  20. 

LIGHTS  AND  LIGHTING. 

Blackening  o/  Lamp  5k/6j.— "L'Elettricista,"  March  1,  contains  an 
aiticle  by  Mr.  Tolomei,  a  translation  of  which  is  given  in  full  in  another 
column. 

Reflectors  and  Refliction.—Kn  article  in  the  "Zeit.  fuer  Beleucht. ," 
Feb.  28,  contains  an  editorial  article  in  which  attention  is  called  to  the 
fact  that  much  care  is  taken  by  engineers  to  obtain  a  good  efliciency  in  a 
lighting  plant,  but  the  subject  of  reflection  and  reflectors  by  means  of 
which  the  light  can  be  increased  two  and  three  fold  at  a  very  small  extra 


cost  or  pel  haps  even  foi  nothing,  is  often  not  considered  at  all.  Reference 
is  made  to  the  paper  by  Dr.  Sumpner  (see  Digest  March  4,  Sept.  29,  1894, 
and  The  Electrical  World,  March  18,  1894,  p.  205)  in  which  he  shows 
the  advantages  of  using  diffusion  surfaces,  stating  that  the  effect  of 
whitewashed  walls  would  be  to  increase  the  lighting  five  fold  as  compared 
with  what  it  would  be  with  black  walls;  the  lighting  engineer  is  recom- 
mended to  consider  the  reflector  as  a  true  source  of  light  and  a  very 
cheap  one.     The  article  contains  nothing  new. 

Cost  oj  Lighting.— Some  tabulated  figures  taken  from  a  French  gas 
journal  aie  given  in  the  "Zeit.  fuer  Beleucht.,"  Feb.  28.  The  cost  of  a 
certain  amount  of  light  by  means  of  electricity,  oil  and  gas  is  given,  as 
also  the  heat  generated,  efliciency,  etc. 

Lighting  with  Gas  Engines. — In  a  paper  by  Mr.  Langlois  abstracted  in 
"Elec,"  March  9,  he  discusses  the  cost  of  lighting  by  gas  and  by  means 
of  electric  lights  driven  by  gas  engines,  showing  that  the  former  is  over 
twice  as  great  as  the  latter. 

The  Maiiufacture  oJ  Incandescent  Lamps. — A  detailed  description  by 
Mr.  Kruegei  of  the  manufacture  of  the  Siemens  &  Halske  lamp  is 
given  in  the  "Zeit.  fuer  Beleucht.,"  Feb.  28. 

Portable  Projector  Plants.— The  illustrated  seiial  by  Mr.  Brunswick  is 
concluded  in  "L'Elec,"  March  9. 

Electric  Lighting  Statistics. — In  the  "Elec.  Eng.,"  March  20,  Mr. 
Wood  discusses  the  subject  of  the  cost  of  lighting' by  aic  lamps  with  a 
view  to  comparing  the  cost  in  municipal  plants  with  that  in  private 
plants.  He  reprints  some  tables  recently  published,  the  results  of  which 
aie  very  favorable  to  municipal  plants,  but  he  points  out  that  neither  the 
interest  on  the  cost  of  the  plant  nor  the  depreciation  were  included  in 
the  figures  for  the  municipal  plants;  these  two  items  represent  an  annual 
outlay  of  13  per  cent,  of  the  total  cost  of  the  plant.  He  discusses  the 
data  compiled  by  Mr.  Foster  and  compares  it  with  the  other  tables, 
showing  a  very  great  difference  in  the  cost  per  lamp  per  annum,  which 
in  some  cases  is  over  liio  per  cent.  He  claims  that  the  cost  of  lighting 
cannot  be  compared  with  suSicieut  accuracy  by  comparing  the  costs  per 
lamp  per  year,  illustrating  his  argument  by  deducting  the  costs  of  a 
candle  powei  per  houi  ;  the  relation  of  the  latter  figures  is  entirely 
diffeient  from  that  of  the  cost  per  lamp  per  year;  although  South  Noi- 
walk  (municipal  plant)  pays  less  than  half  the  amount  per  year  per  lamp 
paid  by  Buffalo  to  a  private  company,  yet  Buffalo  gets  almost  twice  as 
much  light.  (In  reducing  the  figures  to  candles,  the  candle  power  of 
the  light  must  be  known,  but  as  this  is  often  a  very  uncertain  quantity 
the  figures  based  on  it  are  equally  unceitain.)  In  an  editorial  discussion 
in  that  journal  the  recent  article  of  Prof.  Meyers  in  the  March  number 
of  "Political  Science  Quarteily  "  is  leferred  to;  be  refers  to  the  munici- 
pal lighting  plant  of  Chicago,  and  shows  that  each  lamp  costs  nearly 
S168  per  year ;  ii  is  believed  that  there  is  no  city  in  the  country  that  pays 
a  private  plant  any  such  sum;  the  average  price  paid  to-day  for  an 
all-night  2,000-cp  lamp  is  from  35  to  40  cts.  ;  he  believes  that  it  is 
extremely  doubtful  that  the  city  has  saved  any  money  by  operating  a 
plant  of  its  own  prior  to  1893  while  during  that  year  the  expense 
exceeded  consider;  bly  the  amount  paid  for  hired  lamps. 

Welsbach  Light. — "Elec.  Eng'ing"  for  March  contains  an  article  by 
Mr.  Burton,  advocating  the  use  of  aic  lamps  on  alternating  or  constant 
potential  circuits.  Fifteen  Welsbach  burners  equaling  900  cp,  cost  10.3 
cents  per  hour;  one  arc  lamp  of  900  cp,  4  cents  per  hour;  two  arc  lamps 
of  1,800  cp,  8  cents;  balance  in  favor  of  arc  lamps,  6.3  cents,  or  2.3 
cents;  100  cp  in  arc  light  costs  yi  of  a  cent  an  hour,  and  in  Welsbach 
buiners  1.14  cents  per  hour. 

Recent  Progress  in  Railway  Car  Lighting.— In  ahriel  article  in  "Eng. 
News,"  March  21,  the  electric  system  is  discussed  among  others,  but 
only  very  briefly. 

POWER  AND  HEAT. 

Electric  Power  in  Factories. — In  a  paper  read  three  months  ago  by 
Mr.  Alex.  Siemens,  abstracted  with  some  of  the  illustrations  in  the 
Lond.  "Elec.  Eng.,"  March  8,  and  more  briefly  in  the  "Elec.  Rev.,"  he 
describes  the  installation  in  ihe  Siemens  factory  in  which  motors  have 
been  installed  replacing  to  a  large  extent  the  separate  steam  engines  and 
belt  transmission  ;  at  present  72  motors  are  in  use  vaiying  from  100  to 
%  brake  hp  and  amounting  to  a  total  of  1,407  brake  hp;  the  output  of 
the  central  station  is  1,200  hp;  before  the  introduction  of  electiic  trans- 
mission 18  steam  engines  were  usid;  only  very  scant  figuies  are  given 
regarding  the  economy,  but  it  is  stated  that  there  was  a  saving  of  3,000 
tons  of  coal  in  a  yeai  ;  as  far  as  they  go,  his  comparisons  prove  that 
electric  transmission  has  been  economical.  Two  tables  are  published 
giving  results  of  tests  in  detail  of  several  engines  coupled  directly  with 
dynamos    and    showing   a   coal    consumption   per   electrical    hp  from   4 
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pounds  to  2.S  for  about  h  and  full  load  respectively;  in  another 
case  from  4  to  3  pounds;  the  capital  outlay  per  brake  hp  was  30  per 
cent,  higher  in  the  case  of  the  old  steam  plant;  the  load  factor  is  0.2H, 
showing  that  many  more  motors  could  be  connected  without  fear  of 
overloadiug  the  plant;  the  results  show  that  electric  tiansniission  is 
certainly  more  economical  than  either  sepaiate  steam  engines  or  bells 
and  ropes.  A  brief  reference  is  made  to  a  similar  case  in  which  the 
saving  would  he  sufTicicnt  to  pay  for  the  outlay  in  10  years. 

7 ransmissiori  oj  Poiver.—'Xwa  papers  read  at  the  Institution  of  Civil 
Engineers  are  biiefly  abstracted  in  the  l.ond.  "J'^Icc.  Kng.,"  March  H; 
one  describes  a  haulage  plant  at  a  colliery  in  which  the  daily  output 
amounted  to  1.2U0  tons;  the  cost  of  electric  haulage  was  found  to  be  less 
than  half  that  of  horse  traction,  theie  being  an  annual  saving  of  about 
$10,000,  the  cost  of  electrical  installation  having  been  517,500.  The 
second  paper  describes  an  installation  in  which  water  power  was 
applied  by  electricity  to  gold  dredging;  the  power  was  transmitted  elec- 
trically to  the  motors  operating  the  dredges  in  diffeient  portions  of  a 
distant  river  thus  rendering  available  the  gold  deposits  in  districts  in 
which  the  scarcity  of  fuel  would  not  permit  them  being  worked  by 
other  means. 

Transmisiion  oJ  Power  in  Norway. — According  to  the  "Elec.  Tech.," 
Feb.  15,  an  Bnglish  company  has  obtained  a  concession  to  use  two  water- 
falls aggregating  20,000  hp,  one-half  of  which  is  to  be  transmitted  at 
10,000  volts  to  Christiania,  a  distance  of  about  24  miles;  alternating  cur- 
rents are  to  be  used. 

Transmission  wilh  Synchronous  Alternaling  Motors. — The  "Bui.  Soc. 
Int.  des  Elec."  for  February  contains  a  paper  of  some  length  by  Mr. 
Picou  in  which  he  discusses  the  various  conditions  in  such  transmis- 
sions by  a  purely  graphical  method  based  on  the  well-known  diagram  of 
Blakesley ;  the  method  appears  to  be  quite  simple  and  piactical. 

Percussive  Drills. — In  the  Lond.  "Elec,"  March  8,  Mr.  Snell  gives 
some  data  legaiding  the  petfoimance  of  a  Van  Depoele  drill  and  of  an 
air  drill,  showing  that  both  are  about  equally  efficient  as  regards  rate  of 
boiing,  but  the  cost  of  attendance  and  repairs  of  the  electric  drill  is  only 
one-quarter  of  that  of  the  compressed  air  drill. 

Windmills.— h  small  plant  for  experimental  purposes  is  described  and 
illustrated  in  the  Lond.  "Elec.  Rev.,"  March  8. 

Organ  Blowing. — An  electrical  device  is  illustrated  and  described  in 
the  Lond.  "Elec.  Eng.,"  March  8. 

Heating  at  the  Vaudeville  Theatre.— The  heaters  used  are  desciibed 
and  illustrated  in  the  Lond.  "Elec.  Eng."  and  "Elec.  Rev.,"  Maicb  8. 
The  current  for  waiming  the  auditorium  is  90  ampeies  at  100  volts, 
which  at  the  rate  of  8  cents  pei  unit  is  about  75  cents  per  houi,  or  $3  for 
an  evening,  and  it  is  believed  that  any  oth.er  system  would  cost  as  much. 

Power  Development  from  a  Mine  Drainage  Tunnel.— "Vhe^  "Eng. 
News,"  March  21,  gives  a  brief  description  of  a  plant  in  which  the 
drainage  from  the  Ontario  mine  through  a  tunnel  is  utilized  for  develop- 
ing power  for  lighting  and  other  purposes ;  90  hp  aie  developed  by 
Pelton  water  wheels  driving  a  monocyclic  dynamo  of  816  incandescent 
lamps  capacity;  the  curient  is  transmitted  six  miles  on  thiee  No.  3 
wires. 

Niagara-Buffalo  Transmission. — The  proposals  submitted  by  the 
company  to  the  city  of  Buffalo  are  discussed  editoiially  in"Erty," 
March  20. 

Niagara  Falls  Plant. — The  "Elec.  Rev.,"  March  20,  repiints  a  recent 
interview  from  Lond.  "Lightning,"  with  Prof.  Forbes,  in  which  he  com- 
ments on  Americans. 

Transmission  of  Power  Plant  in  Egypt. — The  project  of  Mr.  Prompt, 
mentioned  in  the  Digest  March  9,  is  briefly  described  in  the  "Elec. 
Rev.,"  Maich  20. 

Boat  Propeller. — An  apparatus  for  a  small  boat  is  described  and  illus- 
trated in  the  "Elec.  Eng.,"  March  30;  it  consists  of  an  electric  motor 
placed  on  the  handle  of  the  luddei  and  connected  by  a  flexible  shaft  with 
the  propeller  which  is  placed  at  the  end  of  the  rudder  plate  (similar 
devices  have  been  described  in  these  columns  several  times  before) ;  the 
whole  apparatus  can  be  hooked  on  to  a  boat  in  the  same  way  in  which  a 
rudder  is  secured  and  it  therefore  can  readily  be  attached  to  any  boat ;  the 
tube  in  which  the  flexible  shaft  revolves  is  flUed  with  oil;  the  weight 
of  the  battel ies  is  said  to  range  from  75  to  275  pounds  (but  for  what 
capacity  or  duty  is  not  stated) ;  the  weight  of  the  motor  and  propeller 
combined  is  33  pounds. 

TRACTION. 
Conduit  System.— The  Hoerde  system  is  briefly  described  in 
"L'Eclaiiage  Elec,"  Feb.  23.  Along  the  rails  there  are  narrow  plates 
of  ridged  iron  separated  from  the  rails  by  the  slot;  about  every  six  feet 
are  cast  iron  boxes  with  covers  ;  the  corrugated  iron  is  in  the  form  of  a 
right  angle  having  the  conductor  in  the  upper  part;  repairs  can  readily 
be  made  at  these  boxes;  the  lower  pait  of  the  corrugated  steel  conduits 
is  for  drainage ;  the  system  is  said  to  be  quite  cheap,  costing  but  eight 
to  ten  dollars  per  metre  (probably  referring  to  the  conduit  only);  an 
experimental  plant  is  running  at  Hoerde,  Westphalia.  No  illustrations 
are  given  and  the  descripion  is  somewhat  meagre.  A  much  more  com- 
plete description  is  given  at  some  length  with  the  aid  of  a  number  of 
good  illustrations  in  the  "Rev.  de  L'Elec,"  Feb.  28 

Electric  Railways  in  Europe. —AccOTding  to  a  German  engineering 
journal  the  number  of  electric  railways  in  Europe  on  Jan.  1,  1894,  was 
43,  with  a  total  length  of  174  miles;  the  total  power  represented  was 
10,650  kw;  the  number  of  cars  was  538;  the  number  of  kilometres  in  the 


different  countries  was  as  follows:  Germany  100,  England  70,  France  40, 
Austria  30, Switzerland  20,  Spain  13,  Italy  11,  Russia  and  Belgium  each  3. 

/'ight  Railtvays. — The  subject  is  discussed  in  a  long  editorial  iu  the 
Loud.  "Engineering"  and  in  the  Lond.  "Elec.  Eng.,"  March  8. 

iieneva  —A  description  of  the  system  is  published  in  the  "Rev.  de 
L'Elec."  Feb.  28. 

Steam  Railways  in  fialy.—Aa  illustialed  paper  by  Mr.  Amoretti  is 
published  in  Lond.  "Elec.  Eng.,"  March  8. 

Protecting  Pipes /rom  Electrolytic  Corrosion  —Tbe  "St.  Ry.  Rev.," 
.March  16,  contains  an  article  of  some  Ic  igth  by  Mr.  Brown,  in  which  be 
describes  what  he  calls  a  method  of  permanently  protecting  underground 
pipes.  He  believes  that  nearly  half  of  Ihe  energy  generated  by  the 
dynamos  at  full  load  is  wasted  in  the  conductors  to  and  from  Ihe  motors; 
even  with  perfect  feedei  wires  and  rail  joints  the  currents  in  the  pipes 
are  only  reduced  and  they  will  still  carry  a  consideiable  portion,  suffer- 
ing corrosion  at  the  joints  where  the  curient* leaves  them.  He  discusses 
the  three-wire  system  and  its  bearing  on  electrolytic  corrosion,  showing 
that  it  would  be  somewhat  reduced  but  not  eliminated  and  it  would  then 
be  impossible  to  find  out  the  condition  of  the  pipes  from  electric  measure- 
ments on  the  surface  of  the  streets;  even  if  pel  feet  balancing  were  pos- 
sible the  claim  that  there  will  then  be  no  damage  be  considers  as 
untrue.  Theie  is  no  need  of  insulating  rail  feeder  wires  unless  Ihe  rails 
also  are  insulated.  He  discusses  the  question  of  pipe  feeder  wires  in 
which  the  negative  terminal  of  the  dynamo  is  connected  with  points  on 
pipes  which  are  positive  to  the  lails;  this  ideal  result  is  utterly  impos- 
sible unless  when  bioken  or  rusted  bond  wires  are  present  in  all  the 
rails  not  far  from  the  station.  The  three  essential  problems  in  a  succes- 
ful  method  are:  To  keep  the  pipes  at  least  one  volt  negative  to  the 
rail  at  all  points  and  at  all  times;  to  diminish  as  much  as  possible  the 
flow  of  current  on  pipes:  and  to  secure  some  permanent  contact  of  low 
resistance  between  the  pipes  and  the  feeder  wires.  He  describes  a  sys- 
tem in  which  an  auxiliary  dynamo  has  its  negative  pole  connected,  not 
to  the  rails  but  to  the  pipes,  its  voltage  being  5  to  12  volts  greater  than 
that  of  the  other  geneiators;  it  should  represent  about  one-quarter  of 
the  total  capacity  of  the  station  ;  it  should  be  connected  by  feedei  wires  to 
such  points  of  the  pipes  which  were  positive  to  the  rails,  thus  maintain- 
ing the  pipes  negative  to  the  rails;  the  system  has  been  used  in  Newark 
and  when  it  was  introduced  it  was  said  to  have  checked  all  further  cor- 
rosion;  the  closing  of  the  circuit  of  the  auxiliary  dynamo  caused  a  drop 
averaging  60  hp  in  the  station  load,  due  to  removing  the  resistance  of 
the  earth.  The  method  is  claimed  to  check  electrolysis  entirely  except 
aiound  some  poor  joints  and  these  can  easily  be  protected  by  a  feeder 
wire;  no  continuous  regulation  of  this  auxiliary  dynamo  is  necessary. 
In  conclusion  he  describes  the  "perfect"  rail  bond,  a  description  of 
which  is  given  below. 

Rail  Bond.— Wb^il  is  entitled  a  "perfect  rail  bond"  is  described 
and  illustrated  by  Mr.  Brown  in  the  "Elec.  Eng.,"  March  20.  He  points 
out  thegieat  line  loss  in  most  railway  circuits,  showing  the  great  impor- 
tance of  pel  feet  bonding;  he  believes  that  very  few  electricians  have  sus- 
pected rhat  there  is  in  all  copper  bonding  of  steel  rails  a  loss  which  does 
not  depend  upon  the  cross  section,  the  contact  area  nor  the  mechanical 
perfection  of  the  joint;  he  apparently  refers  to  the  thermoelectric  diS^er- 
ence  between  steel  and  copper  which  be  says  causes  many  times  the  less 
due  to  the  resistance  of  the  coppei  alone.  He  mentions  the  experiments 
made  in  the  Edison  laboratory  covering  a  period  of  several  yeais  in 
which  hundreds  of  methods  were  tried  including  every  practical  com- 
bination of  metals,  but  only  a  single  one  of  these  withstood  the  test  and 
has  proved  to  be  a  "perfect"  rail  bond;  after  a  test  of  four  years  it 
showed  no  increase  in  the  resistance.  It  is  called  the  plastic  rail  bond 
and  consists  essentially  of  a  flat  piece  of  specially  moulded  cork  cut 
in  the  form  of  a  large  washei  3"3  inches  outside, 1.5  inch  inside  diameter 
and  ye  inch  thick;  this  is  placed  between  the  fish  plate  and  the  web  of 
the  rail,  the  opening  in  the  middle  being  611ed  with  a  plug  of  plastic 
metal  surrounded  by  a  steel  spring,  this  material  being  a  conductor  and 
forming  a  very  good  contact  with  the  rail  and  the  fish  plate;  the  surfaces 
of  the  rail  and  the  fish  plate  are  first  cleaned  and  then  rubbed  with  a  special 
alloy  discovered  by  Mi.  Edison  which  is  claimed  to  change  any  iron 
rust  into  pure  metallic  iron  forming  a  blight  deposit  which  lepels  water 
and  will  not  corrode,  forming  what  is  said  to  be  an  iron  amalgam;  by 
tightening  of  the  bolts,  the  cork  is  compressed  to  half  its  former  thick- 
ness and  it  is  claimed  that  if  these  bolts  should  slacken  and  the  plate 
diop  back  one-quarter  of  an  inch  the  cork  will  expand  but  will  not  allow 
the  plastic  material  to  run  out;  the  material  is  said  to  remain  plastic 
indefinitely.  For  cross  bonding  and  for  feeder  wires  a  similar  connec- 
tion is  made  with  the  rail.  He  gives  a  table  of  the  loss  in  voltage  for 
various  currents  as  also  foi  a  Js-inch  copper  bond  made  with  the  best 
mechanical  contact  of  ten  times  its  cross  section;  these  results  show 
that  the  drop  in  voltage  is  from  1-20  to  1-7  that  of  the  latter,  for  small 
and  large  currents  respectively.  A  description  of  this  joint,  but  without 
the  illustrations,  is  given  in  the  "St.  Ky.  Rev.,"  March  15. 

Rail  Bonding. — The  communication  of  Mr.  Low  (see  Digest  last  week) 
is  briefly  abstracted  in  the  "Elec.  Eng  ,"  Maich  20,  in  which  an  illus- 
tration of  the  joint  is  given. 

Contitiuous  Trad:— The  "St.  Ry.  Rev.,"  March  15,  discusses  cnntin- 
uous  tracks,  which  it  considers  an  assured  success;  it  refers  in  detail  to 
some  of  the  roads  where  it  has  been  used ;  such  joints  have  stood  the 
crucial  test  of  the  exceptionally  severe  winter  better  than  was  expected. 

Trolley  System  on  Steam  Roads.— The  "Elec.  Eng.,"  March  20,  con- 
tains a  communication  from  Mr.  Frenyear,  who  is  in  charge  of  an  existing 
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line  in  New  Vork  State,  which  parallels  the  steam  road.  The  advantages 
of  the  electric  railway,  namely,  trcquent  service  and  the  utilization  of 
the  weight  of  car  and  passengers  for  traction,  should  not  be  saciifictd 
hy  using  electric  locomotives;  the  motor  car  mile  expenses  on  that  load 
have  been  about  1-6  of  the  tiain  mile  expenses  on  the  stiani  road.  The 
cars  arc  .16  fret  long,  H  feet  wide  and  are  provided  with  double  tiucis 
with  .VI  inch  drivers:  lour  wheeled  cars  should  nevei  be  used  on  such 
lines;  they  aie  equipped  with  two  motors  of  30  hp  each,  but  they  should 
have  been  .=;0  hp  and  wound  for  high  speed  ;  there  is  nothing  to  prevent 
a  speed  of  40  miles  an  hour  and  the  handling  of  trailers  if  50-hp  motors 
arc  used;  the  wheels  and  track  should  correspond  to  steam  railway 
rather  than  street  railway  practice.  It  is  perfectly  feasible  to  opeiate  a 
twelve-mile  section  from  one  powei  house  with  500  volts;  he  believes 
the  use  of  the  alternating  current  is  bound  to  come  ;  he  prefers  the  use 
of  a  laige  amount  of  copper  rather  than  to  resort  to  the  three-wire  sys- 
tem and  the  use  of  "boosters"  except  undei  unusually  favorable  con- 
ditions. 

ElfClric  Motors  vs.  Sleam  Lofomolives.—ln  a  short  paper  by  Mr. 
Baxter  in  the  "Eke.  Eng.,"  Match  20,  be  summaiizes  the  advantages  of 
electric  motors  over  steam  locomotives.  The  coal  bill  is  only  such  a 
small  item  that  even  a  very  great  reduction  in  it  would  not  determine 
the  superioiity  of  one  system  over  the  other;  other  advantages  of  the 
electric  locomotive  are  found  more  important ;  among  these  are  :  The 
cost  of  repairs,  which  is  less  with  electric  motors  than  with  locomotives 
as  the  mechanism  is  far  more  simple;  the  miles  run  per  day  aie  greater 
with  electric  motors  than  with  steam  locomotives  and  therefoie  the  cost 
of  labor  per  mile  run  is  much  less  and  the  amount  of  work  done  with  a 
given  sum  invested  in  motors  is  greater  than  with  locomotives;  locomo- 
tives averaging  .10  to  40  miles  per  hour  do  not  make  more  miles  per  day 
than  motor  cars  at  one-third  of  this  speed;  locomotives  are  idle  during 
a  laige  part  of  the  day  as  they  have  to  be  examined  and  cleaned  ;  the 
weight  of  the  train  and  therefore  the  power  is  less  for  electric  traction, 
which  also  represents  a  saving  of  power  and  subjects  the  tiack  to  less 
strain. 

Competition  of  Electric  and  Steam  Railways. — The  "Ehg.  News," 
March  21.  gives  a  few  figures  showing  how  the  receipts  of  certain  steam 
railioads  have  diminished  ^ince  the  introduction  of  parallel  trolley  lines  ; 
it  states  that  the  average  loss  seems  to  be  consideiably  over  50  per  cent.  ; 
on  one  road  it  was  90  per  cent.  In  referring  to  the  projected  line  from 
New  York  to  Washington  it  states  that  "when  these  lines  are  once  in 
operation  a  struggle  will  be  inaugurated  that  may  lesull  in  completely 
changing  our  whole  system  of  tran.sportalion. " 

Underground  Railway  in  Budapest.— The  "Eng.  News,"  March  21, 
gives  quite  a  full  description  of  this  railway  accompanied  by  a  large 
double  plate  supplement  containing  ilustrations  of  the  tunnel,  the  road- 
bed and  the  cars;  much  of  the  data  has  already  been  given  in  these 
columns.  Some  illustrations  are  also  given  in  the  "Rlec.  Eng.,"  March 
20.  showing  method  of  construction  of  the  tunnel  and  the  cars  with  their 
dimensions. 

Ne-v  }'ork  Rnpid  Transit. — The  "Eng.  News,"  March  21,  discusses  at 
some  length  the  question  of  whether  it  is  not  a  mistake  to  place  the 
railway  underground  and  whether  more  elevated  railways  or  an  addition 
to  the  present  tracks  is  not  the  best  thing  to  be  done. 

Street  Railwavs  in  Budapest.— The  "St.  Ey.  Gaz.,"  March  16,  abstracts 
a  descriptive,  illustrated  article  from  the  "RcJiew  ot  Reviews." 

Buffalo  Street  Railway  Plant. — The  power  plant  is  described  and 
illustrated  in  the  "West.  El.,"  March  23,  in  an  article  by  Ml.  Perkins. 

Minneapolis  &  St.  Paul — The  report  of  this  railway  is  discussed  in 
the  "St.  Ry.  Rev."  March  16;  detailed  items  of  the  cost  are  given. 

Storage  Battery  in  a  Railway  Power  Station. — A  description  of  the 
plant  in  Zurich,  an  abstract  of  which  was  given  in  the  Digest  July  28, 
is  published  in  the    "St.  Ry.  Gaz."  March  16. 

Telephone  -.s.  Trolley  Companies. — A  recent  decision  in  Nashville,  in 
which  it  was  held  that  the  street  railway  company  is  liable  for  damages 
except  when  due  to  induction,  is  discussed  by  Mr.  Fisher  in  the  "St. 
Ry.  Gaz."  March  16. 

Conduit  Systems — Tne  "Ertg.  News, "  March  21,  gives  a  brief  illus- 
trated description  of  the  conduits  to  be  used  in  New  York  and  Wash- 
ington. 

Motormen  and  Car  Repai}S.—.\n  article  by  Mr.  Reynolds  is  begun  in 
the  "St.  ky.  Rev."  Match  15. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Melliod  for  Charging  for  Current.— The  Wright  method  is  commented 
on  briefly  in  the  Lond.  "Elec  , "  March  8:  it  has  resulted  in  a  large  net 
profit  at  Brighton;  his  plan  is  (see  Digest  Sept.  8)  "to  charge  14  cents 
per  kw  hour  until  the  quantity  consumed  amounted  to  a  use  of  the  aver- 
age maximum  demand  for  at  least  two  hours  a  day,  after  which  only  7 
cents  was  charged;"  in  view  of  the  great  profit  reductions  in  price  are 
to  be  made  and  meter  rents  are  to  be  nearly  done  away  with. 

Combined  Electric  Lighting  Station  and  IValer  Works.— The  article 
mentioned  in  the  Digest  last  week  under  "Profitable  Plants  for  Small 
Towns"  is  translated  in  abstract  in  the  Lond.  "Elec,"  March  8. 

Cost  of  Working  at  the  Portsmouth  Station.— The  discussion  is  cou- 
tiuued  in  the  Lond.  "Lightning,"  Feb.  14. 

Private  House  Plant.— Atl  illustrated  description  of  a  small  plant  for 
a  private  house,  driven  by  an  orl  engine,  is  given  in  Lond  "Elec. 
Rev.,"  March  8. 


.S'om/cro.— "L'Elettricista.  "  March  1,  contains  an  illustrated  descrip- 
tion of  arr  electric  lighting  plant  in  this  city  (Italy)  which  was  recently 
started;  the  power  is  generated  by  three  vertical  turbines  driving  three 
Brown  alternators  by  means  of  gearing;  the  output  is  25  amperes  at 
2.000  volts  each;  the  cuirent  is  carried  to  the  town  by  an  overhead 
line  two  miles  long  after  which  it  is  transferred  down. 

ii'olverhampton.—h\\  illustr.ited  description  of  this  station  is  published 
in  the  Loud.  "Lightning,"  Feb.  7. 

Blackburn.  — \.onA.  "Lightning,"  Feb.  21,  contains  an  illustrated 
description  of  Ibis  station. 

'The  Monocyclic  System— "E\tc.  Eng'ing"  for  Match  contains  an  edi- 
torial showing  how  the  monocyclic,  in  its  broadest  sense,  is  a  combina- 
tion of  the  single-phase  and  three  phase  systems,  and  referring  to  the 
discussion  of  Dr.  Be'l's  recent  paper,  askrng  why  advantages  and  disad- 
vantages are  so  hazily  considered,  and  why  the  absence  of  definite  fig- 
ures is  the  most  conspicuous  feature  of  a  manufacturing  engineer's 
papers. 

WIRES,  WIRING  AND  CONDUITS. 

Formation  of  Metallic  Sodium  in  Conduits.  -The  Lond.  "Elec," 
March  8.  contains  a  communication  by  Mr.  Keiffenheim  regarding  the 
sn^'ject  of  the  formation  of  metallic  sodium  in  conduits  containing  stone, 
ware  insulators  (see  Digest  last  week  under  "Explosions");  he 
believes  that  it  is  not  quite  correct  to  attribute  the  formation  of  sodium 
to  the  decomposition  of  stoneware  in  the  presence  of  moisture,  but 
infers  that  it  is  formed  by  the  decomposition  ot  the  glaze  which  is 
formed  of  salt ;  he  states  that  nearly  all  qualities  of  glass  also  contain 
sodium  or  potassium,  and  concludes  that  there  is  still  some  mystery 
regarding  this  important  subject.  Messrs.  Doulton  &  Co.  (manufact- 
urers of  stoneware)  believe  that  the  assumption  that  sodium  is  formed 
by  the  decomposition  of  the  stoneware  is  made  without  adequate  evi- 
dence ;  they  explain  that  stoneware  is  a  term  covering  a  large  class  of 
pottery  products  and  that  this  kind  of  ware  possesses  in  the  highcFt 
degree  quality  to  withstand  coriosive  action;  it  has  been  used  with  very 
satisfactory  results  for  telegraphy ;  glass  insulators  have  been  used  in 
connection  with'baie  copper  mains  but  their  use  has  been  discontinued  ; 
they  have  made  investigations  lo  confirm  their  views  that  the  deposit  is 
not  derived  from  the  stoneware  but  they  do  not  give  the  results;  they 
intimate,  however,  that  the  source  is  the  cement,  the  brickwork  and  the 
surrounding  soil.  Editorially  it  is  stated  that  all  salt  glazed  iflsulators 
must  be  condemned  for  electric  supply  purposes;  glass  differs  in  not 
being  porous  and  therefore jiot  absorbing  moisture;  the  satisfactory  use 
of  stoneware  for  telegraph  insulators  is  no  criterion,  as  the  voltage  is- 
too  low  and  the  insulation  resistance  of  a  supply  main  and  a  telegraph 
wire  cannot  be  strictly  compared;  if  the  body  of  the  stoneware  is  thor- 
oughly vitrified  all  over  its  surface  it  is  almost  inconceivable  that  any 
electrolysis  can  take  place;  the  sodium  is  found  in  globules  almost  as 
fluid  as  mercury,  which  indicates  the  presence  of  an  alloy;  there  is  no 
cause  for  alarm  about  the  use  of  porcelain  switches  and  other  fittings. 
The  subject  is  also  discussed  in  two  other  communications  in  the  same 
journal;  it  appears  that  the  matter  will  be  investigated  by  the  Royal 
Society  and  the  Institution  of  Electrical  Engineers. 

Cause  of  E.iplosious. —The  I.ond  "Elec.  Rev.,"  March  8,  in  along 
editorial,  discusses  unfavorably  the  conclusions  of  the  Board  of  Trade 
and  the  statements  in  the  Lond.  "Elec."  (see  above)  that  metallic  sodium 
is  formed  in  conduits  which  in  contact  with  water  produces  the  Same  to 
ignite  the  gases.  It  is  stated  that  metallic  sodium  in  a  damp  atmo- 
sphere, such  as  exists  in  conduits,  rapidly  changes,  foiming  caustic 
soda;  no  flame  will  appear  when  metallic  sodium  is  in  contact  with 
water,  but  under  certain  artificial  conditions  the  escaping  hydrogen  will 
inflame;  the  silicates  are  among  the  most  refractory  and  stable  sub- 
stances known  to  chemists  and  are  very  difficult  to  decompose;  it  sug- 
gests making  an  experimental  demonstration  of  the  extraction  of  metal- 
lic sodium  from  stoneware,  but  intimates  that  results  would  be  unfavor- 
able; it  questions  whether  metallic  sodium  can  be  formed  under  condi- 
tions "which  may  easily  and  do  arise"  as  claimed  by  the  other  journal. 
Certain  statements  are  made  and  a  number  of  references  cited  ;  among 
these  it  is  claimed  that  coal  gas  contains  acetylene  and  ammonia,  and  that 
the  former  in  the  presence  of  the  latter  will  combine  with  coppei,  form- 
ing a  highly  unstable  and  explosive  compound  termed  copper-acetylene; 
accidents  have  been  re(.oided  caused  by  the  formation  of  this  compound 
in  copper  pipes  through  which  this  gas  passed;  sodium,  which  is  said 
to  h.nve  been  found,  in  the  presence  of  acetylene  forms  a  compound 
which  in  contact  with  water  is  decomposed  with  expiosiw  violence;  the 
conclusion,  therefore,  is  that  coal  gas  should  be  kept  out  of  conduits. 
The  explanation  that  sodium  is  the  cause  would  apply  only  to  cases 
where  bare  cables  are  used  but  not  to  those  explosions  in  which  high 
tensions  and  heavy  insulation  were  used,  and  it  was  in  the  latter  kind  of 
conduits  that  neaily  all  the  explosions  took  place ;  it  is  stated  that 
explosions  are  on  record  which  had  occurred  before  electricity  was 
applied:  whatever  be  the  cause,  the  gas  company  is  lesponsible  for  the 
material  which  causes  the  explosion  :  the  safest  remedy,  therefore,  is  to 
prevent  the  escape  of  gas  from  the  pipes. 

Kelvin's  Law  of  Economy  Conductors. — "Elec.  Eng'ing"  for  March 
contains  an  article  by  Mr.  Perriue  calling  particular  attention  to  the 
fact  that  the  law  as  published  by  Lord  Kelvin  treats  the  problem  as 
though  a  constant  cuirent  were  flowing  continuously,  and  as  though  the 
cost  ol    the  conductor  varied    directly  as  its    area.     This  solution  is  con- 
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sidercd  incoruplctc.  as  no  account  is  taken  of  Ibc  cost  of  eitfctiiig  and 
maintaining  the  line,  which  does  not  vary  directly  with  the  aiea  of  the 
conductor.  The  subject  is  treated  more  Iroin  the  practical  enninteriiiK 
standpoint,  the  total  annual  cost  of  any  conductor  for  the  electrical 
transmission  of  energy  is  reduced  to  a  number  of  terms  in  each  of  which 
there  is  a  constant  factor  besides  the  one  dependent  on  the  area  of  the 
conductor.  This  treatment  applies  the  law  to  cases  involving  insulated 
wires,  cost  of  right  of  way,  erection  and  maintenance. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Ferranti  Ejffecl.  —  K  paper  by  Mr.  richclrnayer  is  reprinted  ni  th<- 
"Zeit.  fuer  Elek,"  Feb.  15.  He  gives  an  explanation  taken  fmni  the 
book  of  Dr.  Fleming,  and  describes  experiments  made  by  himself  which 
gave  very  satisfactory  results,  agreeing  very  well  with  this  theory.  In 
view  of  the  present  knowledge  of  electric  oscillations  he  describes  this 
phenomena  about  as  follows:  a  system  consisting  of  self-induction  and 
capacity  in  series  corresponds  to  a  very  definite  period  of  oscillation  of 
the  current;  if  such  a  system  is  subjected  to  a  periodic  E.  M.  F.  then  this 
E.  M.  F.  can  generate  a  higher  voltage  than  the  original  and  the  increase 
in  voltage  will  be  a  maximum  when  the  duration  of  the  period  of  the 
external  E.  M.  F.  is  equal  to  that  of  the  system.  A  further  cause  of  this 
increase  in  voltage  may  be  due  to  the  increase  in  the  transformer  ratio 
on  account  of  the  formation  of  shunted  magnetic  circuits;  by  some 
writers,  as  also  Dr.  Sahulka  (see  Digest  Jan.  20.  18'i4).  the  latter  is  given 
as  the  sole  cause  of  the  phenomena,  but  the  present  writer  believes  that 
one  is  not  justi6ed  in  considering  this  as  the  only  cause.  To  explain 
the  phenomenon  he  makes  the  following  mechanical  analogy:  a  tube 
bent  in  the  form  of  a  ring  closed  on  itself  contains  a  diaphragm  and  on 
each  side  of  it  an  easily  moving  piston  separated  from  the  diaphragm 
by  air  spaces,  the  rest  ot  the  pipe  being  filled  completely  with  water;  if 
a  periodically  varying  force  acts  on  this  system  so  as  to  make  the  col- 
umn of  water  oscillate,  then  the  ineitia  of  the  water  will  represent  the 
self-induction,  while  the  compression  and  rarification  of  the  air  in  the 
two  compartments  represent  the  action  of  the  condenser,  the  diaphragm 
being  the  dielectric;  such  a  system  will  have  a  definite  rate  of  oscillation 
and  if  the  period  of  the  external  forces  corresponds  with  this,  then  the 
oscillations  of  the  water  column  will  increase  so  that  the  air  pressures 
will  become  greater  than  would  be  possible  without  the  action  of  the 
water.  In  conclusion  he  states  that  by  a  proper  selection  of  the  self- 
induction  and  the  capacity,  oscillations  as  low  as  desired  can  be  gen- 
erated, thus  making  it  possible  to  produce  the  whole  range  of  valves 
from  that  of  the  smallest  in  the  ultra  violet  light  up  to  those  having  a 
period  of  several  hundiedths  of  a  second.  In  the  discussion,  which  is 
given  briefly  in  another  part  of  that  journal,  Di.  Sahulka  describes 
briefly  his  experiments  explaining  the  phenomena  by  means  of  the 
transformer  ratio. 

Ozone  and  Carbonic  Acid.—\n  the  Lond.  "E!cc.  Rev.,"  March  S,  Mi. 
Andreoli  answers  some  questions  asked  by  a  correspondent.  He  knows 
of  no  records  of  expeiiments  showing  that  carbonic  monoxide  is  pro- 
duced during  the  electrification  of  air  ;  the  presence  of  a  large  proportion 
of  carbonic  acid  and  its  long  electrification  wouldi  probably  be  required 
to  produce  even  a  small  amount  of  carbonic  oxide.  When  sparks  pass 
through  carbonic  acid  gas  it  is  rapidly  decomposed  ;  when  caibonic  acid 
and  oxygen  are  subject  to  the  spark,  no  action  seems  to  occur,  although 
another  case  is  cited  in  which  5  per  cent,  of  the  gas  was  decomposed 
into  carbonic  oxide  and  oxygen,  the  latter  containing  ozone  and  pei- 
carbonic  acid  which  attacks  meicury  and  oxidizable  substances  with  gteat 
energy;  "if  the  oxidizing  part  of  this  gas  is  ozone  the  percentage  of  this 
substance  would  be  enormous  in  comparison  to  the  yield  of  ozone  by  the 
electrification  of  oxygen." 

Electric  Oscii/a/ions. — The  first  part  of  an  article  by  Prof.  Righi  on 
"Electrical  Oscillations  of  Small  Wave  Length  and  Their  Use  in  the  Pro- 
duction of  Phenomena  Analogous  to  the  Principal  Optical  Phenomena" 
is  given  ii:  "I.'Eclairage  Elec,"  Feb.  23.  the  present  portion  is  mostly 
descriptive  and  is  accompanied  by  a  number  of  illustrations  of  the 
apparatus. 

Maxwell's  Theory  Concerning  Eleclromag7telis7n,  Light  and  the 
.  I'ibration  Theory. — The  "Elec.  Tech.,"  Feb.  IS,  contains  an  article  of 
some  length  by  Mr.  Mswes. 

Propagation  of  Magnetism  in  />  on.— An  abstract  of  the  discussion  of 
the  paper  of  Messrs.  Hopkinson  and  Wilson  (see  Digest  last  weeklis  pub- 
lished in  Lond.  "Elec,"  March  S;  the  remarks  are  complimentary  to  the 
authors  but  contain  little  of  special  interest.  Mr.  Mordey  remarked  that 
he  had  found  that  the  magnetic  density  in  laminated  iron  was  unifoim 
even  though  the  length  of  certain  parts  of  the  magnetic  paths  was 
greater  than  that  of  others,  which  he  accounted  for  by  assuming  that 
any  tendency  to  a  greater  density  in  one  place  would  be  counteracted 
by  the  relatively  stronger  permeability  elsewhere.  He  referred  to  the 
excitation  of  a  solid  cote  by  redressed  currents,  such  as  takes  place  in 
the  magnets  of  some  alternptors  ;  be  expected  to  find  the  arrangement 
wasteful  and  thought  the  magnets  would  have  to  be  lamiuated,  but  to 
his  surprise  he  found  that  this  was  not  the  case,  it  requiring  the  same 
current  and  the  watts  were  very  little  higher  than  with  a  direct  current; 
the  magnet  apparently  .settled  down  to  a  certain  stable  condition,  there 
being  only  a  slight  surface  fluctuation.  Mr.  Addenbrooke  called  atten- 
tion to  the  self-induction  of  alternators;  it  has  been  assumed  that  the 
permeability  of  the  magnetic  circuit  was  the  ordinary  one  but  it  is  evi 
dent  that  with  large  masses  in  field  magnets  the  self-induction 
apparently  could  not  rise  to  the  amount  that  would  be  anticipated  in  the 
ordinary  way  and   that   theiefore   the  reaction  of   the   artuattire  on   the 


field  magnets  could   not  be  quite  as  great    as  would  otherwise    be  antici- 
pated. 

Magnetic  I'topetties  of  /ti/u.—Hr.  I.ori's  paper  is  concluded  in 
"L'Elettricista,"  March  I  ;  it  contains  a  table  and  other  data  of  inteieBt 
which  do  not  adroit  of  being  abstracted. 

Atmospheric  E/eclricitv.—  Tbe  "Elec.  Kev.,"  March  20,  repiintB  an 
article  by  Prof.  Magie  from  the  American  Meteorological  Journal  fn 
which  he  shows  that  the  conditions  at  sea  aie  much  moie  favoraole  for 
systematic  work  with  atmospheric  electricity  than  they  are  on  the  earth, 
where  the  pioximily  of  surrounding  buildings  and  the  presence  of  dust 
introduces  errors  that  cannot  be  allowed  for;  to  this  Bxnar  asciibes  the 
occasional  observations  of  negative  potentials  in  the  air.  He  describes 
the  instrument  and  method  used;  he  found  that  the  potential  was 
always  positive  and  increased  with  the  elevation;  for  a  difleience  of  ele- 
vation of  one  metre  it  varied  from  7  to  100  volts ;  there  appeared  to  be 
DO  lelation  between  the  potential  and  the  humidity;  the  potential  differ- 
ences were  gicater  when  the  sky  was  clear  although  there  are  some 
marked  exceptions;  he  believes  that  many  of  the  inconsistences  that 
appear  in  any  comparisons  of  the  potentials  with  the  humidity  or  with 
the  clearness  of  the  sky  are  due  to  the  effects  of  winds  which  are  found 
to  be  more  than  enough  to  counterbalance  the  opposite  effect  due  to  a 
clouded  sky  and  to  give  unusually  high  potentials  on  cloudy  days. 

Tyndiil. — The  "Pop  Sc.  Mo."  for  March  contains  an  article  by  Lord 
Rayleigh  on  the  scientific  work  of  Tyndall. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Chemical  Reactio?is  in  Acctimulators. — "L'Eclairage  Elec,"  Feb.  23, 
abstracts  an  article  by  Messrs.  Elbs  and  Schoenherr  from  the  "Zeit. 
fuer.  Elektrochem.,"  Feb.  1.  These  writers  criticise  the  theory  of  Mr. 
Darrieus,  published  three  years  ago,  who  stated  that  during  the  charge 
persulphuric  acid  is  formed  at  the  positive  plate  which  transforms  the 
oxides  and  sulphates  in  peroxide,  after  which  it  decomposes  itself  into 
sulphuric  acid  and  oxygen  thereby  indicating  the  end  of  the  charge. 
The  present  writers  believe  from  a  large  number  of  experiments  that 
this  is  not  correct;  when  weak  currents  aie  used  to  charge  accumulators 
there  is  no  appreciable  amount  of  persulphu'ic  acid  formed;  with  a 
density  of  2.800  amperes  pei  square  luelte  and  an  anrde  of  platinum, 
24  per  cent,  of  the  calculated  quantity  of  persulphuric  acid  was  formed, 
but  with  a  density  of  1,300  only  traces  were  obtained;  the  normal  rates 
used  in  charging  accumulators  are  well  below  this  density;  which  shows 
that  persulphuric  acid  plays  no  important  part.  Fiee  persulphuric  acid 
does  not  react  on  lead  or  sulphate  of  lead  with  the  formation  of  perox- 
ide no  matter  what  the  degree  of  concentration  ;  lead  in  sulphuric  acid 
containing  persulphuric  acid  is  rapidly  covered  with  sulphate  and  there 
is  never  a  formation  of  peroxide;  on  a  plate  covered  with  peroxide  the 
latter  is  converted  into  sulphate  with  an  evolution  of  oxygen,  in  a  mix- 
ture of  persulphuric  acid  with  sulphuric  acid;  the  alkaline  salts  of  per- 
sulphuric acid  transform  lead  and  its  salts  into  peroxide  but  in  an 
accumulator  the  solution  is  always  acid. 

hnproi'cment  in  Leclanche  Batteries. — Accoiding  to  the  "Elec. 
Tech.."  Feb.  28,  Dr.  Grueninger  states  that  by  adding  to  the  concen- 
trated solution  of  sal-ammoniac  a  tenth  of  its  volume  of  anhydrous  vine- 
gar and  protecting  the  solution  as  much  as  possible  from  the  air,  there 
will  no  longer  be  any  formation  of  the  objectionable  crystals  of  insol- 
uble zirc  salts;  the  internal  resistance  in  that  case  will  not  increase 
nearly  as  rapidly  as  with  the  ordinary  solution  ;  as  anbydious  vinegar 
sometimes  contains  sulphuric  and  hydrochloric  acids  it  should  fiist  be 
tested  for  these  and  if  they  are  found  to  be  present  it  should  not  be  used 
on  account  of  their  action  in  dissolving  the  zinc;  the  vinegar  acts  to 
form  easily  soluble  basic  'inc  acetate. 

Copper  Batteries  Jroiii  a  Hygienic  Standpoint. — The  question  of 
whether  the  vapors  from  copper  batteries  such  as  are  used  largely  in  tele- 
graphy IS  a  source  of  danger  to  the  health  is  discussed  by  Mr.  Schu- 
bert in  the  "Elektrochem.  Zeit."  for  March.  He  gives  the  results  of  a 
careful  investigation  made  by  the  German  government  telegraph  depart- 
ment; the  question  was  whether  vapors  of  arsenic  were  generated,  due 
to  impurities  in  the  zinc;  the  results  show  that  no  such  vapors  weie 
produced  ;  the  same  was  found  when  the  experiments  were  conducted 
on  a  larger  scale;  to  find  whether  it  was  possible  that  such  vapors  are 
generated  in  a  dead  cell  by  the  electrolytic  action  of  the  curient  passing 
through  it,  caieful  experiments  were  made,  but  like  in  the  other  cases 
no  arsenic  vapors  were  produced. 

Amalgamation  of  /.inc. — Some  methods  are  reprinted  in  the  "Elek- 
trochem. Zeit."  for  March.  Besides  the  well  know-n  methods  and  others 
which  aie  not  as  good,  the  following  is  recommended  very  highly:  the 
zinc  is  placed  in  a  glass  vessel  containing  a  small  amount  of  a  solution 
of  nitrate  of  mercury,  which  is-electrolized,  the  mercury  depositing  on 
the  zinc.  To  alloy  zinc  with  3  or  4  per  cent,  of  mercury,  the  latter  must 
first  be  dried  and  then  allowed  to  drop  slowly  into  the  crucible  contain- 
ing the  riTolten  zinc,  which  must  then  be  cast  very  rapidly  in  order  to 
avoid  vaporizing  the  mercury. 

E.  M.  I',  of  an  Iodine  Cell. — A  paper  by  Mr.  Laurie  read  before  the 
Chemical  Society  is  abstracted  briefly  in  the  Lond.  "Elec.  Eng.," 
March  8;  the  cell  was  used  for  measuring  the  rate  of  diffusion  of  dilute 
solutions. 

Electricity  fi om  Coal. — The  "Zeit.  fuer  Elek.,"  March  1,  contains  an 
article  by  Mi.  Manfai  in  which  he  discusses  the  subject  in  detail,  arriv- 
ing at  the  conclusion  that  a  solution  of  the  problem  by  means  of  the 
cold  combustion  of  coal  does  not  look  very    promising;  the    combustion 
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of  coal  without  lienl  lie  says  is  impossible,  tbeie  is  no  aDinity  of  car- 
bon and  oxyRtn  in  tlie  cold  state;  lie  concludes  that  llie  most  promising 
solution  is  by  improvements  in  lieat  enRiiies  and  lie  describes  a  system 
of  his  own  in  which  coal  dust  is  burnt  periodically  like  in  a  gas  entjine, 
heating  the  air  in  contact  with  it,  which  is  then  used  in  an  engine.  The 
article  contains  nothing  of  iinpoitance. 

Electrolysis  it/  J'liscd  Salts.— An  article  by  Mr.  Andreoli  is  begun  in 
"I.'Klec,"  Match  '».  He  gives  a  brief  history  showing  that  the  elecltol- 
ysis  of  fused  salts  preceded  that  of  salts  in  solution.  Davy  states  that 
nitrate  of  potash  and  soda  conduct  a  curient  when  fused;  he  describes 
Faraday's  researches  in  this  direction.  In  many  cases  electiolysis  by 
the  dry  method  is  destined  to  supersede  that  by  the  wet  method;  in  the 
electiolysis  of  fused  talt  the  great  advantages  are  that  the  separation  of 
chlorine  and  caustic  suda  is  conipktc,  while  by  the  wet  method  only  a 
weak  solution  is  pioductd  which  must  be  evaporated;  the  E.  M.  F.  is 
also  much  lowci  in  \\\l-  foinitr;  the  great  difficulties  with  diaphragms 
and  diffusion  no  longci  exist,  but  on  the  other  hand  there  are  other  diffi- 
cult problems  to  be  solved  ;  he  considers  that  the  ekcliolj-sis  of  fused 
salt  is  the  only  process  l\v  which  chlorine  and  soda  can  be  produced 
cheaply  although  it  may  take  some  time  to  convince  electricians  of  this. 
He  gives  a  summary  of  all  the  principal  methods  for  the  extraction  of 
metals  from  theii  salts  oi  oxides  or  the  separation  of  different  products 
by  the  electrolysis  of  the  fused  material;  be  describes  Mathiessen's 
experiments. 

Impuritirs  in  Commei cial  Aluminium. — In  a  paper  by  Mr.  Moissan 
from  "Comptes  Rendus, "  vol.  119,  page  12,  briefly  abstracted  in  the 
Lond.  "Elec.  Rev.,"  March  8,  he  contends  that  when  the  metal  is  pro- 
duced by  electrolytic  processes  it  is  always  impure  and  vaiiable  in  its 
composition;  the  effect  of  carbon  on  the  physical  properties  is  given  in 
a  table,  which  shows  that  if  rolled  after  caiburetting  its  breaking  strain 
is  nearly  doubled,  while  if  cast,  it  is  reduced. 

Production  of  liitartrale  of  Potash.— IAt.  Villani  in  "1,'Elettricista," 
March  1,  suggests  an  electrolytic  method  for  the  production  of  this  sub- 
stance, which  consists  in  treating  the  deposits  fiom  wine  first  with  caus- 
tic potash  and  then  with  sulphuric  acid,  the  sulphate  of  potash  is  then 
decomposed  in  an  electrolytic  bath  ;  various  calculations  are  given  ;  the 
method  is  said  to  be  very  economical. 

Deterviining  tlie  Condition  of  Plating  Baths. — Dr.  Krutger's  serial  in 
which  be  gives  simple  methods  for  testing  baths  is  concluded  in  the 
"Elektrochem.  Zeit."  for  March;  he  discusses  silver,  gold  and  nickel 
baths. 

Metallurgy  of  Gold. — Ac  abstract  of  Mr.  von  Garnet's  papei  mentioned 
some  time  ago  in  the  Digest,  describing  the  S'emens  &  Halske  piocfss 
for  the  electrical  deposition  from  cyanide  solutions,  is  abstracted  briefly 
in  the  Lond  "Elec.  Eng.,"  March  8. 

Electric  Disinfection. — A  paper  by  Mr.  Faiman  is  published  in  the 
"Bui.  Soc.  Int.  desElec."  for  February.  He  describes  the  Hermite 
process,  giving  some  figures  and  some  illustrations  of  the  apparatus. 

Electrolytic  Dissociation. — An  abstract  of  a  paper  by  Mr. Tanatar  from 
the  Chemical  Society's  Journal  is  given  in  the  Lond.  "Elec.  Eng.," 
March  8. 

Ions. — The  serial  by  Dr.  Gerslmann  on  ions  is  continued  in  the 
"lilektrochem.  Zeit."  for  March. 


UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Determining  the  Efficiency  of  Dynamos  and  Motors. — In  the  conclu- 
sion of  the  serial  by  Mr.  Ashworth  in  the  Lond.  "Elec.  Plant,"  Feb.  I, 
he  gives  a  detailed  description  and  discussion  of  the  well-known  Hop- 
kinson  method  and  the  improvements  which  have  been  suggested ;  also 
the  methods  of  Swinburne,  Cardew,  Menges  and  Mordey.  all  of  which 
are  well  known.  In  conclusion  he  gives  a  method  suggested  by  himself 
in  which  the  puwer  supplied  is  calculated  from  the  formula  for  rota- 
tional energy;  the  rate  of  change  of  speed  at  any  speed  when  the  power 
is  cut  off  is  used  as  a  measure  of  the  power  that  was  being  supplied; 
the  observations  necessary  are  measurements  of  the  speed,  and  the 
change  of  speed  when  the  power  is  suddenly  cut  off;  the  power  required 
to  drive  the  armature  is  then  given  by  the  formula 

4  17'  /  X  change  of  speed 
in  which  /is  the    moment   of   inertia    which   would   have   to    be  found 
experimentally  as  it  could  not  be  calculated  accurately. 

Voltmeter. — A  small  compact  form,  for  storage  battery  measurements, 
is  described  and  illustiated  in  "L'Elec,"  March  9.  These  is  a  peima- 
ncnt  magnet  having  between  its  poles  a  coil  whose  axis  is  perpendicu- 
lar to  the  lines  of  force.  In  the  centre  of  this  coil  there  is  a  pivoted 
soft  iron  needle  which  is  connected  to  the  pointer  by  means  of  multiply- 
ing gears;  the  deflections  are  said  to  be  proportional  to  the  cuirents. 
An  important  feature  consists  in  a  bar  of  soft  iron  laid  across  the  poles 
of  the  magnet  forming  a  magnetic  shunt  to  the  field,  which, -by  keeping 
the  magnetic  circuit  closed,  overcomes  the  tendency  of  the  magnet  to 
lose  its  magnetization  ;  by  adjusting  this  magnetic  shunt  the  constant  of 
the  instrument  may  be  varied. 

Construction  and  Use  of  Electrical  Measuring  Instruments.— the 
seiial  by  Mr.  Yeamans  is  being  continued  thiough  successive  numbers 
of  Lond.  "El'ty;"  it  is  somewhat  elementary  in  character;  the  first 
portions  deal  with  descriptions  of  standards,  terms,  units,  etc. 

Secohmmeter.—l.U.  Smith  in  the  Lond.  "Elec,"  March  8,  in  referring 
to  the  Ayrton  &  Perry  instrument  (see  Digest  last  week)  stated    that  the 


late  Mr.  Willoughby  Smith  had  desciibed  and  used  the  identical  instru- 
ment in  1882,  it  having  been  constructed  one  year  before. 

Measuring  the  Internal  Resistance  of  a  Cell.— The  "Phys.  Rev."  for 
March-April  contains  a  short  paper  by  Prof.  Carhart  on  the  "Variation 
of  Internal  Resistance  of  a  Voltaic  Cell  with  Current,"  in  which  he 
describes,  with  the  aid  of  a  diagram,  a  method  of  making  the  measuie- 
ments,  in  which  a  pendulum  beating  .seconds  is  used  to  operate  the 
switches  foi  charging  and  discharging  the  condenseis.  etc.  The  methods 
commonly  used  are  not  sufficiently  exact  to  exhibit  the  relation  between 
the  internal  resistance  and  the  current.  He  gives  the  results  for  a  Gass- 
ner  dry  cell. 

Peterminatian  of  the  Conductivity  of  Certain  Salt  Solutio>is.—\-a  an 
article  of  some  length  by  Prof.  MacGregoiy,  in  the  "Phys.  Rev."  for 
March-April,  he  gives  the  results  of  some  recent  tests  made  by  himself, 
and  describes  the  method  and  apparatus.  The  two  objects  of  such 
investigations  arc,  the  determinations  of  the  velocities  of  the  ions,  and 
the  gaining  of  some  insight  into  the  conditions  of  the  salts  when  in 
solution.  His  determinations  fill  a  few  vacancies  in  the  list  of  results 
heretofore  obtained  for  salts  of  the  alkaline  earths  and  acetates. 

Students'  Apparatus  for  Determining  the  Mechanical  Equivalent  of 
Heat. — The  paper  of  Prof.  Ayrton  and  Mr.  Haycraft  which  was 
abstracted  in  the  Digest  Jan.  12  and  referred  to  a  number  of  times  since, 
is  given  in  abstract,  together  with  the  illustration,  in  the  '"Elec.  Eng." 
March  20. 

Demonstration  Apparatus  for  T  hermoelfctric  Currents.  —  The 
apparatus  described  in  the  Digest  Dec.  22  is  illustrated  in  the  "West. 
El."  March  23. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Controlling  Apparatus  for  Switches.— The  system  used  on  a  French 
railroad  is  described  and  illustrated  in  'he    "Zeit.  fuer  Elet.,"  Feb.  15. 

Pacific  Cable. — The  estimates  for  eight  different  routes,  taken  from  the 
"Montreal  Gazette,"  are  given  in  Lond.  "Elec    Rev.,"  March  8. 

Telepho.te  Agreement. — The  Parliameutary  discussion  is  published  in 
the  Lond.  "Elec,"  Maich  8,  and  discussed  editorially  in  the  "Elec. 
Rev." 

Communication  loith  Lightships.— The  arrangement  used  to  connect 
the  Scotland  lightship  with  the  shoie  at  Sandy  Hook  is  described  and 
illustrated  in  the  "Elec.  Eng.,  Maich  20,  taken  from  the  government 
report  by  Piof.  Blake.  The  system  of  direct  connection  was  used  and 
abandoned  and  is  now  superseded  by  another  in  which  the  cable  is  run 
to  a  spot  near  the  lightship's  anchor,  where  it  is  connected  to  a  similat 
cable  at  right  angles  to  it,  to  which  are  again  connected  small  cables 
parallel  to  the  first,  thus  covering  the  area  over  which  the  ship  moves; 
no  further  description  is  given ;  the  system  is  said  to  be  s,itisfactory  and 
it  is  proposed  to  use  it  at  other  stations  farther  apart. 

Telephone  Situation. — In  a  supplement  the  "Elec.  Rev.,"  March  20, 
enumerates  the  patents  which  have  become  void  and  some  that  have  not 
in  view  of  the  recent  Bate  decision. 

Alarm  for  Safes.— 'iAx.  Hachenberg.  in  the  "Elec.  Rev.,"  Maich  20, 
describes  a  system  in  which  a  metallic  ball  is  suspended  so  as  to  be  in 
very  close  proximity  with  a  metallic  cup  but  not  in  contact  with  it,  both 
cup  and  ball  being  mechanically  connected  with  the  safe;  the  least 
vibration  caused  by  a  blow  or  opening  the  door  of  the  safe  will  cause  a 
contact  between  the  ball  and  cup,  thereby  sounding  an  electric  alarms 
To  prevent  the  wires  from  being  cut.  another  circuit  with  a  continuou. 
current  flowing  through  it  is  used,  keeping  the  magnet  locked  at  the 
bell,  when  this  current  is  broken  the  alarm  is  given  by  a  clockwork 
airangement. 

Block  Signals. — The  system  used  n  a  railway  in  Denver  is  described 
and  illustrated  in  the  "St.  Ry.  Rev.,"  March  16. 

MISCELLANEOUS. 

.Stress  and  the  Corrosion  of  Metals.— A  paper  by  Mr.  Andrews  is 
briefly  abstracted  in  the  Lond.  "Elec.  Rev.,"  March  8.  He  investigates 
the  influence  of  stiess  upon  the  corrosion  of  metals;  bars  of  the  same 
kinds  of  iron  0(  steel  were  subjected  to  different  stresses  and  placed  in 
an  electrolyte,  usually  common  salt,  the  difference  of  potential  being 
taken  as  a  measure  of  their  relative  corrodibility ;  tensile  stress  causes  an 
average  of  0.016  volt  between  strained  and  unstrained  bars,  the  latter 
being  positive  and  therefore  the  more  coiiodible;  torsional  strain  gave 
0.018  volt,  the  unstrained  being  again  positive;  flexional  strain  on  plates 
gave  0.012  volt;  wrought  iron  in  sea  water  is  more  resistant  than  steel, 
sometimes  amounting  to  25  per  cent.  ;  the  more  carbon  present  the 
greater  the  corrosion ;  the  voltage  existing  between  strained  and 
unstrained  metal  may  induce  local  corrosion;  the  original  paper  is  pub- 
lished in  the  "Proceedings  of  the  Institute  of  Civil  Engineers," 
vol.  118,  4. 

Acetylene.— The  "Zeit.  fuer  Beleucht.,"  Feb.  28,  states  that  according 
to  Moissan  (whom  it  entitles  as  the  discoverei  of  calcium-carbide)  a  cur- 
rent of  350 amperes  and  60  volts  will  be  required  for  producing  120  to  150 
grams  of  calcium-carbide  in  15  to  20  minutes;  with  the  best  steam 
engines  the  current  for  one  kg  (2.2  lbs.)  calcium-carbide  will  cost  75 
cts..  a  cubic  metre  of  acetylene  would  therefoie  cost  two  dollars;  the 
lighting  power  is  thought  to  be  about  the  same  as  that  of  benzole 
and  the  cost  of  lighting  by  acetylene  would  therefore  be  about  25  times 
as  great  as  with  benzole. 


March  30, 189S. 


-THE    ELECTRICAL    WORLD. 


405 


Electric  Currents  in  the  Living  Body.— la  the  Lond.  "Elec.  Rev.," 
March  8.  Dr.  Hedley  replies  at  some  length  to  the  paper  ot  Pi  of.  Hois- 
ley  abstracted  in  Digest  last  week  ;  he  differs  decidedly  on  a  number  of 
points;  he  claims  that  the  paper  is  not  satisfactory  from  the  standpoint 
of  electrotherapeutics ;  he  considers  that  the  scope  of  electrothera- 
peutics is  here  so  undeistated  as  to  be  little  short  of  misleading;  regaid- 
ing  the  statement  that  the  use  of  electric  currents  is  purely  arbitrary  he 
states  that  this  cannot  be  accented  ;  D'Arsonval  found  that  with  sinusoi- 
dal currents  the  so-called  respiratory  capacity  of  the  blood  was  notably 
increased,  and  therefore  this  is  a  means  of  altering  the  nutritive  con- 
ditions of  the  whole  body.  The  use  of  electricity  in  medicine  caunot  be 
considered  more  arbitrary  or  more  empirical  than  the  employment  of 
many  prominent  drugs. 

Electrical  Fishing.— Ihe  "Elec.  Tech.,"  Feb.  28,  states  that  in  Japan 
very  good  results  were  obtained  with  an  electric  lamp  in  the  form  of  a 
fish  which  was  lowered  into  the  sea  about  100  feet  and  which  attracted  a 
large  number  of  fish  which  could  then  be  easily  caught.  To  catch  shark 
a  mackerel  was  tied  to  the  end  of  a  conductor  connected  with  a  source 
of  an  induction  current  of  50  volts,  the  current  being  started  after  the 
shaik  had  swallowed  the  fish,  the  effect  being  to  produce  unconscious- 
ness, during  which  time  the  shark  can  be  caught  and  killed. 

Biographical.— Th^  death  of  Dr.  Martin  Kiliani  is  announced;  a  bio- 
graphical sketch  of  some  length  and  a  portrait  are  published  in  the 
"Zeit.  f.  Elect,  u.  Electrochem.."  March  1. 

Patent  Statute.— The  American  electrical  journals  of  last  week  con- 
tinue to  publish  articles  and  comments  on  the  recent  Bate  decision. 
The  "Elec.  Rev."  contains  a  communication  from  Mr.  Maynard  discuss- 
ing briefly  Prof.  Thompson's  recent  article.  "Elec.  Eng'ing"  for 
March  contains  an  article  by  Mr.  Smith  commenting  on  the  Bate  decis- 
ion and  explaining  the  rules  applying  to  foreign  patents.  The  same  issue 
also  contains  an  article  by  Mr.  Brown  reprinted  in  the  "Elec.  Rev.," 
March  20;  he  believes  the  decision  to  be  of  advantage  to  all  electrical 
interests  but  certain  forms  of  telephone  transmitters  are  yet  covered  and 
the  ciicuit  court  of  appeals  may  sustain  the  Berliner  patent.  An  editor- 
ial in  "Elec.  Eng'ing"  for  March  speculates  on  the  formation  of  a 
lamp  trust  and  intimates  that  the  Bell  Company  is  ready  to  flood  the 
market  with  telephone  apparatus  at  a  price  so  low  that  new  companies 
cannot  afford  to  bid. 

Electrical  Exports. — The  "West.  El.,"  March  23.  gives  a  compilation 
fiom  the  repoit  of  the  Treasury  Department,  of  the  exports  of  electric 
light  appliances,  telegraph  and  telephone  instruments  and  the  imports 
of  gutta  percha,  for  the  last  fiscal  year.  The  exports  of  electric  light 
appliances  amounted  to  a  total  of  $650,418,  of  which  the  laigest  portions 
went  to  British  Australasia,  Canada,  England,  Biazil,  Cuba  and  Mexico: 
the  ei'ports  of  telephone  and  telegraphic  instruments  amounted  to 
$1,534,277,  most  of  which  went  to  the  same  countries,  including  also 
Germany. 

Calcium  Carbide.— The  'Eng.  and  Min.  Jour.,"  Maich  16,  lepoits  a 
discussion  on  this  material  at  a  recent  meeting  of  the  New  England  Asso- 
ciation of  Gas  Engineers ;  it  appears  that  companies  are  about  being 
formed  in  Berlin,   England  and  France  to  manufacture  this  material. 

Self-lVindingClocks. — A  description  of  the  Salisbury  system  is  begun 
in  the  "Teleg.  Age,"  March  16. 

Flying  Machine. — An  illustrated  description  of  the  Wellner  machine, 
which  has  been  referred  to  a  number  of  times  in  these  columns,  is  given 
by  Helene  Bonfort  in  the  "Fop.  Sc.  Mo."  for  March. 


Glass  vs.  Porcelain. 


Messrs.  Doulton  &  Co. 's  statement  in  our  correspondence  columns 
last  week,  that  experience  with  glass  insulators  in  connection  with  bare 
copper  mains  has  led  to  theii  use  being  discontinued,  in  certain 
instances,  is  confirmed  by  information  which  we  have  received  in  reply 
to  inquiiies  from  the  Kensington  &  Knightsbridge  Company ;  but  the 
cause  of  the  difficulty  which  has  arisen  is  not  at  all  clear.  The  positive 
and  the  middle  conductor  quickly  dry  off  any  dampne3s,and  the  insulation 
resistance  of  the  glass  insulators  is  good.  But  on  the  negative  side  this 
drying  off  does  not  occur,  or  occurs  to  so  small  an  extent  that  wheie  the 
concrete  sweats,  owing  to  moistuie  of  the  surrounding  soil,  or  to  other 
local  conditions,  the  condensation  which  is  facilitated,  and  perhaps  to 
some  extent  induced,  by  the  so-called  hygroscopic  nature  of  the  surface 
ot  the  glass,  may  exceed  the  dissipation  ;  and  it  is  found  that  low  insu- 
lation results.  This  selective  action  is  not,  as  we  have  already  remarked, 
very  clear.  The  sealing  up  of  a  fault  on  a  telegraph  cable  is,  of  course, 
due  to  the  formation  of  insoluble  salts,  but  no  corrosion  warth  mention- 
ing is  found  in  the  present  case.  When  the  earthing  of  the  middle  con- 
ductor was  advocated  some  years  ago,  the  reply  by  experienced  engineers 
was:  We  can  get  good  insulation  on  the  positive  and  middle;  they 
mend  themselves  up,  but  the  neeative  u/ill  eaith  itself  if  it  can.  and 
won't  mend.  It  seems  possible  that  there  may  be  a  surface  tension 
effect,  as  in  the  Lipmann  electrometei,  which  causes  the  film  of  moisture 
near  the  positive  to  retract. 

A  curious  experiment  of  Lord  Aimstrong,  which  only  awaits  correla- 
tion to  be  admitted  into  some  branch  of  electrical  science,  may  be 
recalled  in  connection  with -glass  insulators.  Two  glasses  full  of  water 
are  placed  nearly  touching,  and  a  wetted  cotton  thread  forms  a  connec- 
tion.    A  powerful  induction  coil  is  arranged  with  a  spark-gap,  allowing 


only  the  "break"  spark  to  pa»s.  If  the  water  i»  perfectly  pure  and  clean 
it  will  rapidly  travel  across  the  thread  connection  with  the  current, 
while  the  thread  will  move  in  the  oppcsite  direction. 

It  is  possible  that  the  rapid  rise  of  insulation  resistance  between  two 
conductors,  when  supported  on  glass,  or  stoneware  or  glaied  pottery,  is 
not  due  to  electrolysis  of  the  moisture,  or  to  its  dissipation  by  heat,  so 
much  as  to  this  unexplained  withdrawal  from  the  positive,  and  that  this 
inciease  of  resistance  may  indeed  be  unaccompanied  by  any  material 
lise  of  insulation  between  the  negative  and  the  earth.— London 
Electrician. 


Stedman  Transfer  Tickets  and  Newark  Trolley  Conductors. 


The  New  York  5un  «sks  why  the  Newark  trolley  line  conductors,  as  a 
matter  of  fact,  have  come  to  shirk  their  duty  with  respect  to  the  punch- 
ing of  the  little  row  of  seven  heads  at  the  top  of  the  Stedman  transfer 
ticket,  designed  to  identify  the  holder.  The  Sun  is  inclined  to  think 
that  tbeii  inattention  to  this  particular  detail  of  the  system  is  due  to 
unofficial  embarrassment  in  the  presence  of  female  passengers.  There 
are  not  enough  female  types  on  the  ticket.  The  women  of  Newark  have 
somenow  taken  it  into  their  heads  that  the  distinction  between  the  sixth 
poitrait  and  the  seventh  is  not  merely  a  distinction  between  bat  and 
bonnet,  but  substantially  a  classification  according  to  age.  The  conduc- 
tors have  discovered  that  they  incur  resentment  when,  after  a  swift 
inspection  of  a  female  passenger,  they  conscientiously  rate  her  as 
belonging  to  the  comparatively  mature  class  typified  by  number  seven. 
This  is  the  only  flaw  the  Sun  discerns  in  the  Stedman  system,  and  adds 
that  there  ought  to  be  at  least  five  female  heads  on  the  ticket,  represent- 
ing different  types  of  beauty,  but  all  beautiful  and  all  young. 


Covered  Fuse  Cut-Outs   Dangerous. 


BY  WALTER    E.    HARRINGTON. 

The  rules  of  the  Boards  of  Fire  Underwriters  indicate  covered  fuse  cut- 
outs. The  probable  reason  of  such  a  requirement  is  based  on  the  natural 
assumption  that  the  "blowing"  of  a  fuse  if  not  entirely  covered  up  will 
cause  fire.  The  reason  a  fuse  is  employed  is  for  protectiou.  but  experi- 
ence has  demonstrated  that  fuses  larely  "blow"  in  practice  undei  the 
conditions  which  have  determined  Iheir  rating.  That  is  to  say,  the  rat- 
ing of  fuses  is  based  upon  the  minimum  curient  causing  fusion  in  the 
maximum  time,  and  the  usual  condition  in  practice  under  which  a  fuse 
"blows"  is  such  that  an  abnormal  current  flows  through  it  before 
fusion  occurs. 

When  a  fuse  "blows"  under  the  conditions  which  have  determined  its 
rating,  the  phenomenon  is  one  of  very  little  manifestation— the  metal 
simply  melts  quietly  and  drops.  Consequently  if  a  fuse  be  covered  this 
latter  behavior  does  not  effect  in  any  wise  the  action  or  result  of  the 
fusion,  particularly  so  if  the  difference  in  potential  be  low,  say  SO 
volts.  There  is  no  question  but  that  the  observation  of  this  latter 
method  of  fusion  led  to  the  adoption  of  the  method  of  using  covered 
fuse  cut-outs. 

The  writer  believes  that  the  use  of  covered  fuse  cut-outs  is  radi- 
cally wrong,  as  it  is  based  upon  practically  wrong  premises.  As  stated 
befoie,  fuses  rarely  "blow"  in  practice  under  the  conditions  such  as 
have  determined  their  rating.  The  usual  causes  of  fuses  "blowing"  are 
due  to  crosses,  grounds  and  short  circuits.  It  therefore  follows  that  the 
momentarily  great  flow  of  current  which  the  fuse  permits  to  flow 
through  it  during  its  fusion  causes  it  to  blow  quicker,  and  the  more 
severe  the  condition,  the  higher  the  voltage,  the  quicker  the  fuse  blows, 
with  the  consequence  that  a  veritable  explosion  follows. 

In  500-volt  practice  it  is  impossible  to  have  a  fuse  "blow"  under  a 
short  circuit  in  any  of  the  commercial  coveied  fuse  blocks  without  their 
destruction.  Every  fuse  block  manufactured  and  placed  on  the  market 
for  sale  was  recently  subjected  to  short  circuit  tests  in  the  power 
station  of  the  Philadelphia  Traction  Company,  and  in  every  instance  the 
lids  were  shattered  and  the  terminals  burned,  andlfurther,  the  circuit 
was  opened  by  the  switchboard  magnetic  circuit  breakers. 

The  blowing  of  a  fu  le  under  a  short  circuit  in  SOOvolt  work,  when  the 
fuse  is  open  in  the  atmosphere,  is  accompanied  by  a  loud  rifle-like 
explosive  report.  It  is  manifestly  incorrect  then  to  take  this  explosive 
and  enclose  it  in  a  small  space.  The  writer  read  a  paper  upon  "The 
Destructive  Arcing  of  SCO-volt  Fuses"  before  the  American  Street  Rail- 
way Association  at  Atlanta.  Ga.,  in  October,  1894.  which  dwelt  upon  the 
destructive  and  vicious  character  of  the  gases  attending  the  blowing  of 
fuses,  and  showed  that  the  incidental  troubles  following  the  blowing  of 
the  fuse  due  to  the  gas  could  be  worse  than  the  damage  incident  to  the 
flow  of  cuirent  causing  the  fusion. 

The  sudden  formation  of  gas  in  a  closed  fuse  block  under  a  short  cir- 
cuit condition  is  attended  with  the  most  severe  results,  as  the  gas  is  an 
excellent  conductor,  and  being  enclosed  without  free  vent  the  gas  is  at 
its  maximum  density,  and  therefore  minimum  specific  ohmic  resistance: 
the  result  is  that,  while  it  is  true  the  fuse  isdisintegrated,  yet  a  most 
excellent  flexible,  floating  conductor  is  present  carrying  current ;  furtber- 
moie,  this  gas  is  maintained  at  the  expense  of  the  terminals,  and  is  a- 
most  fruitful  source  for  fires. 
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The  natural  rinudy  is  to  provide  fuse  blocks,  the  fufc  haviuR  free 
unobsliucted  veut  to  the  atmosphere.  Copper  makes  the  best  fuse  metal, 
as  it  gives   the    minimum    cross   section    of   metal   pei    ampeie  of   any 


The  dynamo  has  no  collector  rings  or  moving  wire,  the  revolving  por- 
lion  (Fig.  1)  consisting  of  a  cylindrical  steel  casting  with  laminated 
polai  projections,  the  number  of  these  projections  corresponding  with 
the  number  of  pairs  of  statiomry  coils  on  the  dynamo  frame.   Concentric 


metal  excepting  silver  The  length  of  fuse  should  be  made  as  small  as  the  number  of  pairs  of  statiomry  coils  on  the  dynamo  frame.  Concentn 
possible,  and  have  protected  terminals  such  that  when  the  fuse  has  with  the  movable  part,  which  is  called  tlie  inductor,  is  the  field  coil 
■blown"  the  aic  is  killed  by  the  protection  on  the  terminals  "    '  —    "        "  '  '  "" 


If  protection  outside  of  the  fuse  is  desired  against  the  vicious  gases 
following  the  explosive  blowing  of  the  fuses,  a  spacious  box  or  closet 
should  be  built  for  the  fuse  blocks  to  vent  into,  provided  with  proper 
ventilation  and  protected  inside  against  tire. 

Experience  shows  that  no  dependence  can  be  placed  upon  fuse  metals 
as  a  protection  on  circuits  carrying  over  ten  amperes,  and  that  magnetic 
circuit  breakeis  are  the  only  means  available  for  sure  protection. 


this    is  stationary 
inductor,  which  it 


the  armature    frame  and    magnetizes    the    moving 
braces  without  coming    into  actual  contact  with  it. 


Electricity  in  a  Shoe  Factory. 


An  interesting  electric  power  tiansmission  plant  is  in  process  of 
installation  by  the  General  Electric  Company  at  Rochester,  N.  H.,  for 
the  operation  of  Messrs.  15.  G.  &  E.  Wallace's  shoe  factory. 

The  system  adopted  is  the  regular  three-phase  devised  by  the  General 
Electric  Company.  The  source  of  power  is  steam,  and  the  fuel  scrap 
bark— the  refuse  from  the  tanneries  located  on  the  ground.  The  generator 
will  bea  140-kw  machine  wound  for  560  volts,  the  distance  of  trans- 
mission being  insignificant.  The  motors  will  be  of  the  induction  type 
without  commutatois  or  moving  wires,  and  will  be  wound  for  500  volts, 
so  as  to  opeiate  without  the  use  of  transformers.  They  will  be  5,  15,  20 
and  25-hp  machines.  Anothei  generator,  to  be  used  principally  for  light- 
ing, will  shortly   be  added. 

The  installation  of  this  plant  was  determined  upon  after  a  careful 
investigation  of  the  merits  of  the  three-phase  system  and  the  economy 
likely    to  be  induced    by  its   adoption,  as   compared    with    the  cost    of 


Fig.   1. — iNLiicioK. 


On  projections  from  the  dynamo  frame  (Fig.  2)  on  each  side  of  the 
inductor  coil  are  placed  the  coils  in  which  two  alternate  currents  are 
generated,  the  coils  on  the  projections  on  one  side  being  "staggered" 
with  respect  to  those  on  the  other,  thus  producing  a  difference  of  phase 
between  the  two  currents  generated. 

The  frame  of  the  motor  (Fig.  3)  corresponds  in  principle  to  that  of  the 
dynamo  (though  differing  in  construction),  but  with  the  inductor  coil 
absent,  and  the  two  currents  of  displaced  phase  are  led  to  the  two  cir- 
cuits in  the  stationary  part  of  the  motor  corresponding  to  those  in  the 
generatoi.  In  the  face  of  the  polai  piojections  of  the  motor  frame  is 
sunk    an  oblong    copper  ring,  called  a  compensator,  which    partly  over- 


-Dyn.\mo  Fr.^me. 


-MoTiiR    1'R.A.llK. 


installation  and  maintenance  of  a  system  of  mechanical  distribution  of 
powei,  »'.  e.,  line  shafting,  belts,  etc.  Messrs  E.  G.  &  E.  Wallace  had 
already  experimented  with  motors  in  the  operation  of  their  shoe  fac- 
tory, and  the  pronounced  advantages  which  accrued  proved  the  deciding 
factor  which  resulted  in  the  piesent  installation. 


Two-Phase  System  for  Lighting  and  Power. 


An  exhibition  of  the  S-K-C  two-phase  system  was  given  on  Friday  of 
last  week  at  the  station  of  the  Citizens'  Electric  Illuminating  Company, 
Brooklyn,  at  which  there  was  present  by  invitation  a  large  number  of 
electricians  from  New  York,  Brooklyn,  and  vicinity. 

The  plant  consisted  of  a  60-kw  S-K-C  geneiator  from  whose  ciicuits 
current  was  taken  for  a  10-hp  motor  driving  a  Hochhausen  incandescent 
dynamo,  a  3-hp  motor  driving  an  exhaust  fan  and  both  aic  and  incan- 
descent lamp  circuits. 


comes  the  armatuie  reaction,  its  action  being  somewhat  similar  to  the 
Ryan  armature  reaction  winding  for  constant  current  machines.  The 
armature  of  the  motor  is  of  the  short  ciicuited  or  induction  type,  but  its 
winding  is  connected  to  two  collector  liugs  to  enable  a  resistance  to  be 
put  in  series  when  starting;  this  lesistance  is  for  the  purpose  of  leducing 
the  armature  reactance  (which  is  large  until  the  motor  gains  its  normal 
speed),  thereby  secuiing  a  good  starting  torque;  it  is  cut  out  when 
normal  speed  is  attained,  the  armature  then  running  with  its  winding 
short  circuited. 

In  order  to  neutralize  the  effects  of  the  inductance  of  the  motor,  con- 
densers are  connected  in  parallel  with  it,  thus  obviating  the  idle  current 
which  otherwise  would  load  up  the  generator  and  also,  of  course,  increase 
the  C"  R  line  loss.  The  effect  of  the  condenser  was  illustrated  by  throwing 
it  in  and  out  of  circuit ;  the  current  with  the  condenser  in  wasdji  amperes 
and  became  9>s  amperes  when  it  was  thrown  out. 

The  exhibition  was  a  most  satisfactory  one,  all  of  the  apparatus  work- 
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iag  with  great  smoothness  and  little  or  no  heatiiif;.  One  side  of  the 
circuit  was  purposely  made  to  carry  a  considerably  greater  load  than  the 
other,  but  with  no  noticeable  effect  on  the  lif^hts. 

A  New   Self-LockinK  Rail  Bond. 


pel  cent,  is  not  noticeable  in  any  way.  Heating  and  cooking  apparatus 
aie  operated,  as  well  as  laundry  and  tailors'  iioas,  with  great  satisfac- 
tion. 

A  Compact    Iron-Clad    Dynamo. 


The  novel  rail  bond  and  means  for  attaching  which  we  illustrate  below 
is  being  placed  on  the  market  by  the  Thompson-Brown  Electric  Com- 
pany, of  Boston. 
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We  illustrate  in  the  accompanying  engraving  an  iron-clad  dynamo 
made  by  Max  Mayer.  136  Liberty  hlieet,  New  York.  This  machine,  as 
the  illustration  shows,  is  bipolai  with  the  magnet  cores  arranged  in  a 
vertical  iilane,  and  the  magnet  fianic  is  cast  in  one  piece  from  the  best 
grade  of  steel.  The  armature  is  of  the  dium  type,  and  is  comparatively 
large  in  diametei,  enabling  the  machine  to  run  at  moderate  speed.  The 
winding  is  sunk  in  slots  in  the  usual  raannei,  and  the  armature  coils  are 
so  connected  as  to  electrically  balance  the  winding  and  thus  eliminate 
local  currents. 

The  electrical  and  mechanical  details  have  been  very  carefully  worked 
out  with  a  view  to  making  the  machines  entirely  reliable  and  to  minim- 
i/inf!    tin     amount    of   attention    required  during  operation.     It  will    be 


New  R.ml  Bond  and  Method  of  Attaching. 


The  terminal  piece  is  made  of  bronze,  and  tapering  as  to  its  body.  At 
one  end  is  a  grooved  lug,  the  slot  of  which  is  so  proportioned  as  to 
make  a  tolerably  snug  fit  on  the  wire  bond.  The  tapering  body  or  stem 
of  the  terminal  is  half  round.  To  attach  the  de'iice  to  the  rail  a  nine- 
sixteenths  inch  hole  is  drilled  through  the  rail,  and  the  stems  of  the 
terminals  are  pressed  in  fiom  opposite  sides,  the  two  half  round  stems 
filling  the  round  hole.  The  pointed  ends  enable  the  two  stems  to  slide 
by  each  other.  Aftei  the  ends  of  the  wires  have  been  laid  in  the  grooves, 
each  of  which  is  about  one  and  a  half  inches  long,  a  small  machine  is 
applied  as  shown,  and  operated  by  powerful  screws,  nuts  and  levers. 
The  piessure,  which  by  this  means  can  be  instantly  applied  to  the 
bonds,  at  once  folds  over  the  lips  of  the  groove  on  to  the  wire,  thereby 
making  solid  contact.  At  the  same  time  the  stems  aie  forced  home  in 
the  hole  in  the  rail  tightly,  turning  out  or  clinching  themselves 
in  such  a  manner  that  it  is  simply  impossible  even  to  loosen  the 
wire  or  the  terminal.  They  must  be  cutout.  The  entire  work  of  placing 
them  is  a  matter  of  a  very  few  moments. 


A  Three=Phase  Plant. 


In  a  recent  lettei  to  the  General  Electric  Company,  Mr.  Eugene  F. 
Carpenter,  superintendent  of  the  Concord,  N.  H.,  three-phase  plant, 
which  has  been  in  operation  since  September,  1893,  speaks  highly  of 
this  pioneer  installation.  There  are  now  over  400  hp  in  motors  and  ovei 
6.000  incandescent  lamps  in  operation  from  two  230-kw  generators.  It  is 
four  miles  from  the  station,  at  Sewall's  Falls,  where  over  5,000  hp  have 
been  developed,  to  the  centre  of  the  city  of  Concord.  The  voltage  at  the 
city  is  2,200  on  the  primaries  and  110  on  the  secondaries.  The  loss 
between  the  generators  and  transformers  is  "Js  per  cent,  on  the  heaviest 
load  that  has  been  carried.  The  generators  were  put  into  service,  run- 
ning continuously,  wiih  the  exception  of  one  and  one-half  hours  every 
Sunday  afternoon  for  cleaning  up,  and  have  never  given  one  minute 
of  tiouble,  from  any  cause.  Type  F  transformers  aie  used,  and  with 
the  single  exception  of  having  a  primary  coil  open  in"  one,  these 
have  proved  satisfactory.  After  having  the  vexation  of  commutators, 
sparking  brushes,  burned-out  armatures,  coils  and  starting  boxes 
to  contend  with  in  the  old  500-volt  circuit,  their  absence  from  the 
present  system  with  no  corresponding  annoyance  attending,  Mr.  Car- 
penter says,  is  a  relief  that  words  cannot  express.  The  motors  start 
promptly,  with  load,  and  their  speed  is  almost  absolutely  constant, 
varying  less  than  2  per  cent,  from  load  to  running  free.  The  motors 
and  lights  are  run  from  the  same  transformers,  and  starting  a  motor 
does  not  affect  the  lights  any  more  than  starting  lights  which  took 
the  same  amount  of  current  would.  No  diflicuUy  is  experienced  in 
balancitg   the  circuits  and  a  difference  of   loads  between  two  sides  of  25 


noticed  that  the  arms  which  support  the  journal  yokes  are  very  massive 
giving  the  armature  a  rigid  support  and^obviating  any  tendency  to  get 
out  of  alignment.  The  journals  are  extia  long  and  the  shaft  is  unusually 
large,  carrying  out  the  object  had  in  view  in  providing  the  stiff  support- 
ing arms. 

The    electroplating  machines    are    provided    with  heavy   copper  gauze 
brushes,  and    those  of   higher  voltage    have  carbon    brushes.     The  com- 


IRON  Clad  Dynamo. 


mutators  on  all  machines  are  of  the  best  modem  construction,  tempered 
copper  and  mica  insulation  being  used  throughout. 


A  New    Diaphragm  For  Telephones. 


A  diaphragm  for  telephones  has  been  invented  by  Mi.  John  Henry 
Demser,  .';56  East  Main  street,  Bridgeport,  Conn.,  which,  it  is  claimed, 
obviates  the  bad  effects  which  inductive  line  disturbances  have  on  the 
telephonic  rendering  of  speech.  The  diaphragm  is  very  simple  in  con- 
struction, consisting  of  two  metallic  discs  with  a  granulated  substance 
sealed  between  them.  Different  metals  may  be  employed  for  the  two 
discs,  one  type  of  diaphragm  being  constructed  with  discs  of  different 
metals — one  of  plate  tin  and  the  other  of  brass.  It  is  claimed  that  the 
diaphiagm    works  equally  well   over  long  and  short  distances,  and  tbat 
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it  bas  been  tested  u^on  long  distances  up  to  1,000  miles,  and  also  used 
on  a  itrounded  circuit  of  20  miles  witb  exctllent  results,  almost  entirely 
obviatiiiK  tbe  effects  of  induction  and  permitting  of  easy  conversation 
in  case  where  before  its  insertion  in  the  receiver  it  was  almost  impossi- 
ble to  hold  a  conversation. 

An  Efficient  Water-Wheel  Oovernor. 


The  accompanying  engraving  illiistiates  a  water-wheel  governor  inanu- 
factuied  by  the  Lombard  Water-Wheel  Governoi  Company,  of  No.  61 
Hampshire    street,    Boston,  Mass.,  which    is   a   considerable    departure 


The  cylindiical  pressure  tank  is  about  one-third  full  of  a  thin,  non-vis- 
cous oil,  and  the  piping  is  arranged  so  that  oil.  and  never  air,  enteis  the 
hydraulic  cylinder.  It  will  be  noticed  that  about  one-third  of  the  dis- 
tance fiom  the  left  hand  end  of  the  pressure  tank  there  is  a  row  of  rivet 
heads.  At  this  point  there  is  a  tight  partition  across  the  tank,  and  there 
is  no  connection  between  the  right  and  left  hand  end  of  the  tanks  except 
by  way  of  the  piping  and  through  tbe  hydraulic  cylinder.  In  tbe  right 
hand  end  of  the  tank  are  oil  and  air  under  high  piessure,  and  in  the  left 
hand  end  of  the  lank  is  a  vacuum.  The  oil  is  discharged  from  the 
hydraulic  cylinder  into  tbe  vacuum  chamber  of  the  tank,  and  is  immedi- 


Fig.  1.  Water  Wheel  Governor. 


from    common    practice.     The   actuating  force  of  the    governor  is   com- 
pressed   air,  which  is  contained   in    the   cylindrical   reservoir  under  the 
bedplate,  in  which  a  pressure   of  210   lbs.  is  maintained  by  an  air-pump 
operated  by  the  pulley  shown  on  the  fiont  of  the  machine. 
The    governor  consists  essentially  of  a  hydraulic  piston  which  applies 


ately  returned  by  the  pump  to  the  pressure  chamber.  In  this  way  a  con- 
stant pressure  and  a  constant  vacuum  are  maintained.  The  cir- 
culating system  is  provided  with  a  lever  throttle  valve  and  globe 
alves  at  various  appropriate  points;  also  pressure  and  vacuum 
gauges. 
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Fig.' 2. — Di.^GRAM  Showing  Load  and  Speed  Relations. 


its  thrust  in  either  direction  to  the  rack,  pinion  and  gears  at  the  left 
side  of  the  machine.  These  gears  transmit  the  motion  of  tbe  piston  to 
the  gate  mechanism  of  the  turbine.  The  movement  of  the  hydiaulic 
piston  is  controlled  by  the  governoi  balls,  which  actuate  a  perfectly  bal- 
anced piston  valve,  having  a  lap  of  one-sixty-fourth  of  an  inch. 
This  valve  opens  and  closes  a  passage  between  the  air  reservoir  and 
one  side  or  the  other  of  the  piston,  according  to  tbe  movetuents  of  the 
goveitjor  balls,  |^^ 


It  is  not  claimed  that  this  governor  will  give  absolutely  constant 
speed,  but  it  is  said  to  afford  speed  regulation  that  compares  favorably 
with  the  best  steam  engine  practice.  Observations  were  recently  made 
at  Baltic,  Conn.,  of  tbe  work  of  these  governors  used  in  connection  with 
three  pairs  of  Holmes  horizontal  wheels  under  a  35-foot  head,  and  the 
readings  showed  a  very  creditable  perfoimance.  Under  a  variation  in 
load  from  57  to  76  hp  in  one  minute,  tbe  speed  of  tbe  water-wheels  is 
reported  as  varying  2iV  per  cent. 
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.financial  3ntclHgencc. 

The  Electrical  Stock  Market. 

New  York,  March  33.  1895. 
'  THE  ELECTRICAL  STOCK  MARKET  opened  Strong  this  week  and  displayed 
none  of  the  lethargy  which  characterized  it  recently.  General  Electric  closed 
Monday  &rm  at  last  week's  closing  quotation,  and  immediately  began  to  climh, 
showing  unusual  strength  during  the  whole  week,  notwithstanding  the  hearish 
reports  as  to  the  decreased  profits  on  the  apparatus  manufactured,  due  to  cut- 
ting in  prices-  Some  attribute  the  sudden  accession  of  strength  to  tlie  reported 
understanding  between  the  General  Electric  and  Westinghouse  Companies, 
looking  to  a  cessation  of  hostilities  in  patent  matters.  This  mutual  arrange- 
ment is  also  held  accountable  for  the  very  strong  aspect  of  Westinghouse  stocks 
which  have  been  gradually  climbing  all  the  week.  Both  companies  are  doing  a 
large  business,  but  that  fact  has  been  known  and  made  the  most  of  for  some 
time,  so  that  it  would  not  affect  the  slocks  just  now.  General  Electric  went  to 
35 -y  at  one  time  on  Thursday,  and  Westinghouse  has  been  firm  at  35  and  36  for 
the  past  three  days. 

PHILADELPHIA  TRACTION  COMPANY  has  authorized  an  issue  of  100,000 
additional  shares,  which  increases  the  capitalization  from  $15,000,000  to 
$20,000,000. 

THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY  has  declared  a  1 
per  cent,  dividend,  payable  April  10,  to  stockholders  of  record  and  holders  of 
receipts  and  certificates  of  the  General  Electric  Company.  Books  close  March  20. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  120  125 

Edison  Electric  111.,  New  York 100  97}^  100 

Brooklyn 100  ..  108 

Boston 100 

Philadelphia lOO  ..  115 

Edison  Ore  Milling 100  13  IS 

Electric  Storage  Co..  Philadelphia 100  29^4  30'i 

General  Electric 100  37  37(4 

General  Electric,  pref 100  68  70 

Westinghouse  Consolidated,  com 50  36^  37 

pref 50  52  52}^ 

BONDS. 

Edison  Electric  IlL.  New  York 100  . .  1065s 

Edison  Electric  Light  of  Europe 100  75  8.' 

General   Electric  Co.    deb.  5s 100  ..  90;-; 

TELEGRAPH  AND  TELEPHONE. 

American    Bell    TelepBone 100  196  197 

American  District   Telegraph 100  ..  45 

American  Telegraph  &  Cable 100  90  92 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  130  140 

Erie  Telephone 100  SO  S0}< 

Gold  &  Stock     Telegraph 100  lOS 

New    England   Telephone 100  70J^ 

New  Yoik  &  New  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable 100  63}^ 

Western   Dnion    Telegraph 100  88J^  fS^ 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  IS  ISM 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100               9  11 

pref 100  ..  S3 

Buffalo    St.    Ry  .    .    .       100  651^  69 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry.. 100  £9  60 

Chicago  Cilv  Rv      100  305  315 

Columbus  St.   Rv 100  46  49 

Consolidated  Traction  of  N.  J 30  33 

Electric  Traction,  Philadelphia =0  79  80 

Lone  Island  Traction ICO               Sii            t% 

Louisville  St.  Ry.  com 100  37  39 

pref 100  87  88 

Metropolitan  Traction,  Philadelphia 100  97^4  98 

New  Orleans  Traction 100  15  18 

pref 100  56  60 

North   Shore  Traction 100 

pref •  100  74  83 

People's  Traction 25  49?^  SO 

Philadelphia  Traction 50  90;4  90'8 

Rochester  St.  Ry ..  38 

Union  Ry.  (Huckleberry) 100  112  HE 

West  End.  Boston 100  61  61^4 

••      pref 100  87}^  fS 

Worcester  Traction 100  . .  13 

"     pref 100  77  80 

BONDS. 

Buffalo  St.  Ry.  1st  con.  5s 100  101 

•Binghamton  Railroad   Co.  Ss 100              99  '00 

•Columbus  St.  Ry.  IstSs 100              9 

Rochester  St.  Rv.  1st.  Ss 100             95  97 

•Onion  Ry.  1st.  mtge  6s 100  103  10* 

•Westchester  Electric  1st.  mtge.  5b 100            98  101 

•    With.accrued.interest. 


LONG  ISLAND  TRACTION'S  RECEIVERSHIP  is  regardeJ>s"ils;only. salva- 
tion. The  jobbery  connected  with  the  company  was  sapping  ite  life  away  at  a 
painful  rale,  and  the  appointment  of  the  receiver,  logelher  with  the  declaration 
of  an  intention  to  reorganize  on  an  honest  basis,  caused  an  upward  jump  of  1 
per  cent,  in  the  price  of  the  slock. 

Special  (£orrcsponbence. 


New  York  Notes. 


A  BILL  lias  been  introduced  at  Albany  requiring  an  electric  railway  to  get 
the  consent  of  75  per  cent,  of  property  owners  along  its  line  in  order  to  obtain 
a  status  for  a  franchise.  The  measure  is  said  to  have  the  Vanderbilt  railway 
interests  behind  it. 

THE  STRIKE  OF  ELECTRICAL  WORKERS  was  declared  off  on  March  21 
and  about  6.000  men  in  different  trades  went  back  to  work  the  next  day.  The 
new  agreement  embodies  some  concessions  on  both  sides,  but  principally  on  the 
part  of  the  men.  The  eight-hour  work-day  will  be  granted  on  May  1.  The 
settlement  of  the  difficulty  was  largely  due  to  the  efforts  of  the  New  York 
Council  of  Couciliation  and  Mediation,  of  which  Bishop  Potter  is  president- 


New  England  Notes. 

Branch  Office  of  The  Electrical  World,     » 
Koom  91,  Hathaway  Building,  620  Atlantic  Ave.,  J- 

Boston,  March  23,  1895.  ) 

LINTON  &  SOUTHWICK.  Worcester.  Mass.,  are  working  night  and  day  to 
keep  up  with  orders,  and  are  at  present  estimating  upon  some  special  work 
with  excellent  chances  of  success,  wbich  will  place  them  still  further  in  the 
front  ranks  in  the  line  of  switches  and  switchboard  manufacture. 

THE  THOMPSON-BROWN  ELECTRIC  COMPANY.  Boston,  is.  without  much 
noise,  "getting  there"  wonderfully  well.  Its  business  has  shown  incieases 
steadily  since  the  firsc  of  the  year.  January  and  February  showing  good  profits, 
while  Match  is  away  beyond  the  most  sanguine  expectations  of  President 
Thompson  and  Treasurer  Brown. 

MK.  W.  C.  PIERCE,  the  latest  accession  to  the  staff  of  the  Thompson-Brown 
Electric  Company,  of  Boston,  while  comparatively  new  ip  the  electiical  field, 
will  undoubtedly  make  a  good  record  for  his  company  and  himself,  as  he  pos- 
sesses all  the  best  qualities  of  the  successful  salesman.  He  will  travel  princi- 
pally in  western  Massachusetts  and  New  York  State,  and  we  bespeak  for  him  a 
cordial  reception. 

MR  T.  J.  GATES,  general  manager  of  the  Perkins  Electric  Switch  Manufac- 
turing Company,  of  Hartford.  Conn.,  favored  this  office  with  a  call  this  week. 
He  was  overwhelmed  with  business,  having  been  called  to  Boston  unexpectedly 
to  look  after  some  big  orders.  Planning  always  for  business  success.  Mr.  Gates 
is  never  happy  unless  be  secures  it,  and  those  who  know  him  best  know  that 
he  rarely  misses  the  mark.  The  Peikins  Company  is  doing  now  the  best  busi- 
ness of  its  existence,  and  in  its  regular  line  of  specialties— switches,  sockets. 
cut-outs,  etc.— iS  scoring  success,  while  orders  for  the  Waterhouse-Gamble 
incandescent  arc  lamps  are  constantly  increasing.  It  will  very  shortlj-  be  in  a 
position  to  furnish  incandescent  lamps,  in  the  manufacture  of  wbich  the 
names  of  C.  G,  Perkins  and  J.  J.  Gates  have  in  the  past  conspicuously  and 
creditably  figuied.  Its  facilities  in  this  diiection  are  most  excellent  as  to  both 
factory  space  and  the  most  modern  improvements. 


English  Notes. 


(From  Our  Own  Correspondent.) 

London.  March  13.  1895. 

WATER  POWER.— The  Worcestei  Corporation  are  experiencing,  as  was 
generally  predicted,  the  costliness  of  water  power.  Bitten  with  the  mania  for 
making  use  of  waste  power,  they  placed  their  central  station  several  miles  out- 
side the  town  with  the  utilization  of  the  water  power  in  view.  The  station  has 
during  the  past  winter  been  alternately  flooded  and  frozen  out,  and  recently  a 
little  bill  of  fS.OOO  for  extras  was  presented,  bringing  up  the  total  cost  of  the 
station  to  30  per  cent,  more  than  was  estimated.  In  this  connection  I  may  men- 
tion that  a  25.000  hp  water  fall,  situated  in  Norway,  is  being  advertised  for 
sale.  This  valuable  property  should  certainly  be  brought  to  the  notice  of  the 
Niagara  Falls  financiers. 

THE  WORRYING  OF  ELECTRIC  LIGHT  COMPANIES.— The  St.  James  & 
Pall  Mall  Electric  Light  Company,  which  has  its  two  stations  in  the  heart  of 
the  West  End.  has  been  subject  for  some  time  past  to  spasmodic  actions  in  con- 
nection with  the  nuisance  alleged  to  be  caused  by  the  working  of  its  stations. 
The  latest  action  of  this  kind  was  settled  yesterday.  It  was  taken  by  no  less  a 
personage  than  Her  Majesty's  Attorney  General,  representing  the  vestry  of  St. 
James.  Westminster.  The  electric  light  company  succeeded  in  appeasing  its 
persecutors  by  entering  into  the  following  undertaking:  It  was  agreed  that  if, 
iu  tbe^opinion    of   an  engineer  to   be   appointed    by    the  Board  of  Trade,  or  by 
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«„«mrnt  belwecn  the  p«rli«.  the  elecl.ic  light  works  now  caused.  <>'  ^ho"  ^ 
hee"°e"c.use«nynuUaoce  by  any  vibration  o.  noise,  or  by  ?""»'"»«  •» 
e«,«e  "cm  the  chimney  Shaft  of  the  wo.k.  blaclc  smoke,  soot,  ashes  or  du.«t 
:muo.re.:siveand'iniurions  to  health,  or  by  discharging  '"'o  '*•'■ -^^^^ 
o  the  ves.rv  hot  wale,  or  steam,  the  eleC.ic  light  company  would  forthwith 
,  ,  >hlir  ownexnen.e  erect  and  e».cute  all  such  wo.ks  necessary  for 
::,:e::ir.he°:nis",::as.he  engineer  should  di.ect.  ^^^^^^^^^^^ 
•  his  volun.aivur.eudet  will  allow  this  company  to  pursue  its  further  opera 
,ODs°n  peace  The  high  pressure  companies,  however.  ha«  not  much  to 
«i"iceat  srce.hevtncfnse-ves  have  been  almost  as  much  subiect  to  actions 
for  injunction  as  their  low  ptesisure  rivals.  

(general  TUws. 


New  Incorporations. 


THE  CHARLOTTE  &  MECKLENBURG  RAILWAY  COMPANY.  Charlotte, 
N.  C.  has  been  incorporated  to  build  an  electric  line. 

THE    UNION    TELEPHONE    COMPANY,  Easton    Md..  capital    slock    $5,000. 

has  been  incorporated.  M.  M.  Higgins.  A.  G.  Pascault  and  others  are  interested. 

THE    HAMBURGH    RAILWAY    COMPANY,    Hamburgh,    N.   Y..     has    been 

incorpora.ed  by  James  E.  Curtis.  John  O'Brien.William  E.  S»-°d-d  others, 

to  build,  operate  and  maintain  a  street  surface  railway;  capital  stock  jlO.OOO. 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  COMPANY,  of  New  York 
has  been  incorporated  with  a  capital  stock  of  $12,000.  Arthur  A  Lawrence,  of 
New  York,  and  Frank  R.  Kinsman,  of  Plainfield.  N.  J.,  are  among  the  incor- 
porators. 

THE  MIDDLEBURGH  &  OAK  HILL  TELEPHONE  COMPANY,  Middle- 
burgh  N  Y  capital  stock  $30,000,  has  been  incorporated  by  Ehas  W.  Button. 
Azano  B.  Brayman.  W.  J.  Chase,  Wm.  Earle.  Geo.  Graham,  Abalom  Graham 
and  others. 

THE  C4P1TOL  ELECTRIC  ENGINEERING  COMPANY.  Lansing.  Mich., 
caoital  stock  $5  COO.  has  been  formed  to  manufacture  and  sell  electrical  supplies, 
etc  A.  A.  Robinson,  Geo.  L.  Robinson,  and  E.  P.  Kinney,  all  of  Detroit. 
Mich.,  are  interested. 

THE  JEPFERSON  PARK  COMPANY.  Charlottesville.  Va..  capital  stock 
$50  000.  has  been  incorporated  with  T.  O.  Troy,  president;  V.  B.  Peyton,  secre- 
tary;  Geo.  Perkins.  M.  O  Troy,  and  others  for  the  purpose  of  erecting  an  elec- 
tric light  or  gas  plant. 

THE  WELLSVILLE  ELECTRIC  LIGHT  COMPANY.  WellsviUe,  O..  Capital 
stock  $30  000  has  been  formed  to  generate  and  deal  in  electricity  for  beat,  power 
and  lighi.  The  promoters  arc  Homer  Laughlin,  W.  E.  Wells,  R.  L.  Andrews, 
Julius  Coetz  and  H.  C.  Wells. 

THE  MARION  LIGHT,  HEAT  &  POWER  COMPANY.  Marion,  la.,  capi- 
tal stock  S50  000  has  been  formed  lo  manufacture,  buy  and  sell  electric  light 
and  power  machinery,  fixture..  appUances.  etc.  J.  E.  Sowker,  C.  C.  Hodges 
and  W.  M.  Hodges  are  the  promoters. 

MISSISSIPPI  VALLEY  HARRISON  TELEPHONE  COMPANY,  Grand  Rapids. 
Mich  capital  stock  5100.0CO,  has  been  formed  to  do  a  general  electric  telephone 
business  and  sell  patent  rights  The  organizers  are  J.  M.  Beakesly.  T.  Stewart 
White  and  Wm.  T.  Hess,  of  Grand  Rapids. 

THE  HOME  TELEPHONE  COMPANY.  Baltimore,  Md.,  capital  stock  $500,000, 
has  been  organized  by  Franklin  Noble,  of  New  York,  president;  W.  S  Risley. 
Camden.  N.  J.,  and  C.  H.  Ware,  of  Baltimore,  as  vice-presidents,  and  W.  J. 
Atkinson,  of  New  York,  as  general  manager. 

ROCHESTER  CHARLOTTE  &  MANITOU  ELECTRIC  RAILWAY  COM- 
PANY. Albany.  N.  Y..  has  been  incorporated  by  Michael  Doyle.  Chas,  W. 
Briggs.  Louis  Warfield  and  olheis.  to  take  over  and  possess  the  propelty  and 
franchise  of  the  Grandview  Beach  Railway  Company. 

THE  TOPEKA  (KAN.)  WATER  &  ELECTRIC  POWER  COMPANY  has  been 
incorporated  with  a  capital  stock  of  fl.OOO.OOO.  for  the  purpose  of  erecting  an 
electric  plant,  etc.  F.  A.  Sessions,  of  Ionia.  Mich.,  and  J.  D.  McAfee,  Of 
Topeka.  are  among  the  incorporators  and  can  be  addressed. 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  COMPANY,  New  Yolk, 
capital  stock  $12,000.  has  been  incorporated  to  deal  in  all  kinds  of  electrical  and 
mechanical  apparatus  and  specialties.  A.  A.  Lawrence.  New  York;  C.  E. 
Rocap  and  F.  E.  Kinsman.  Plainfield.  N.  J.,  are  the  promoters. 

THE  PETER  BALLINGALL  COMPANY.  Atlantic  City.  N.  J.,  capital  stock 
$60  000  has  been  formed  to  construct,  enlarge,  complete  or  cause  to  be  built  rail- 
wavs,  gas  works  for  light  and  beat,  and  electric  light  works  for  light,  heat  and 
power.  The  promoters  aie  Peter  Ballingall.  Wm.  Martin  and  James  Brown,  of 
Philadelphia.  Pa. 

THE  AYER  ELECTRIC  TYPEWRITER  COMPANY.  Concord.  N.  H..  capital 
stock  5.-00.000.  has  been  formed  to  manufacture  electric  and  other  typewriters. 
and  to  buy  and  sell  machinery  patents,  etc.  Chester  M  Sprague.  Claremont, 
N.  H.  ■  Chas.  A  Herbert  Concord.  N.  H..  and  Henry  E.  Adams,  Boston,  Mass.. 
are  the  promoters. 

THE  BRANDENBURG  UNDER  CAR  ELECTRIC  RAILWAY  COMPANY, 
Chicago.  III.,  capital  stock  $5  000  000.  has  been  formed  to  manufacture,  acquire 
and  own  inventions  and  patents  in  railway  appliances  and  devices,  and  operate 
and  own  street  railways.  Geo.  Brandenburg,  Geo.  W.  Van  Zandt  and  Wm.  M. 
Youmans  are  interested. 

THE  CONSOLID.\TED  TELEGRAPH  &  NEWS  COMPANY.  Boston.  Mass.. 
has  been  incorporated  by  Wm.  H.  T.  Hughes,  Jas  A.  Davis.  Geo  W.  Cummings. 
Joseph  Thoin.  Frank  M.  Clute.  Richard  H.  Jaeger  and  Henry  Herrold.  for  the 
purpose  of  manufacluring  purchasing  leasing,  supplying  and  selling  telegraph 
instruments  and  appliances.     Capital  stock  $600,000. 

THE  PACIFIC  POWER  CO.MPANY,  San  Francisco,  Cal..  capital  stock  $500,000. 
has  been  formed  to  purchase,  sell  and  lease  property,  steam  power  and 
mscbiBfty  fpr  s^ipe,  and   to  generate  and    supply   electricity  for  lighting  and 


other  purpose..  The  promotes  are  W.  A.  Aldrich.  San  Francisco;:G.lW. 
Howard,  San  Mateo,  and  A.  W.  Bowman,  Oakland.  Cal. 

THE  BALTIMORE.  SEVERN  PARK  &  ANNAPOLIS  RAILWAY  COM- 
PANY Baltimore,  Md  ,  has  been  incorporated  by  G.  Howard  White.  Benjamin 
F  Simon.;  n.ivid '  S.  Collelt,  Dr.  Robert  B.  Johnstone,  Robeit  I.  Dungan  and 
Arthur  M.  B.isler.  to  construct  a  railway  from  Westport.  Baltimoie  county,  lo 
Sev  em  Park.  Anne  Arundel  county.    Capital  stock  $100,000. 

THE  PAULTI  ESS  GAS  SAVER  COMPANY,  San  Francisco.  Cal..  capital 
stock  $100,000.  has  been  formed  to  purchase  palentiighls  for  gas.  water,  and 
electrical  machines,  appliances,  regnlatois  etc..  and  to  mannfaclure  appliances 
for  measuring  water,  gas  and  elect^city.  The  promoters  are  E.J  Norns.  A.  K. 
Ste.ens,  J.  Kroaker.  M    i.    .^^-nl-.Tg    ^nH    C   W     Nevine.    S.n    Francisco.  Cal. 

Teleoraph1\nd  Telephone. 

MONROE,  LA.-W.  B.  Reily  is  forming  a  telephone  company. 
CHESTBRTOWN,    MD.-Steps   are    being    taken    to    establish    a    telephone 
exchange. 

MILLHDGEVILLE.  GA  -W.  E.  West  is  in  the  market  for  equipment  for  tele- 
phone lines. 

LANCASTER.  PA -Address  T.  E.  Praim  concerning  new  telephone  equip- 
ment to  be  purchased  for  the  Citizens'  Telephone  Company. 

SHREVEPORT.  LA.— Address  Jno.  W.  Taber  concerning  complete  equipment 
for  a  telephone  system  for  the  Citizens'  Co-operative  Telephone  Association. 

CHATTANOOGA,  TENN.— The  People's  Telephone  &  Telegraph  Company, 
of  Knoxville.  J.  C.  Duncan,  general  manager,  is  contemplating  the  establish- 
ing of  a  new  telephone  system  here. 

WOONSOCKET,  R.  I.— The  New  England  Printing  Telegraph  Company's 
property  has  been  puichased  by  the  Baldwin  Brothers'  Company.  The  property 
includes  two  telegraph  lines  from  this  city  to  Boston  and  Providence. 

MONROE.  LA. -A  company  has  been  organized  by  W.  B.  Reily,  W.  L.  Morris 
and  J.  H.  Mccormick,  to  construct  a  telephone  system.  The  capital  stock  is 
$7,500. 

MOBILE  ALA.-D.  R.  Burgess.  E.  O.  Zadek  and  S.  L.  Hahn  are  interested  in 
the  organization  of  a  company  to  establish  a  telephone  system  of  400  instru- 
ments.    About  200  subscribers  have  been  secured. 

LAPORTE.  IND— The  Elkhart  Telephone  Company,  which  will  be  a  competi- 
tor of  the  Bell  corporation,  has  been  organized  under  the  laws  of  Indiana.  The 
board  of  directors  includes  R,  B.  Campbell,  general  manager  Baltimore  & 
Ohio  Railwav  Company,  Baltimore.  Md. ;  H.  E.  Bucklen.  president  Elkhart 
&  Western  Railway  Company.  Chicago.  HI.;  Charles  Selden,  superintendent 
of  telegraph  Baltimore  &  Ohio  Railwa.v,  Ballimore;  O.  N.  Lumert,  Elkhart. 
Ind.  ;  Jospeh  Claybaugh.  Indianapolis,  Ind.  ;  W.  F.  Ranfiel,  Frankfort,  Ind. 
The  company  claims  to  have  unlimited  capital  at  its  command. 

Electric  Lioht  and  Power. 

GREEN  ISLAND.  N.  Y.— A  $20,000  electric  light  plant  is  to  be  established. 
PORT  EWEN,  N.  Y.— Steps  are  being   taken    to   establish    an    electric  light 
plant. 

TAMPA.  FLA.-E.  W.  Henck,  of  Longwood.  has  obtained  an  electric  light 
franchise. 

MORRISVILLE,  N.  Y. -A  stock  company  is  forming  to  operate  an  electric 
light  plant. 

LOVELAND.  COL.— J.  S.  Alexander  has  been  granted  a  franchise  to  buiW 
an  electiic  lighting  plant. 

ORLANDO.  FL\  — E.  W.  Henck,  of  Longwood.  has  been  granted  a  franchise 
for  an  electric  light  plant  at  this  place. 

BKIDGEWATER.  MASS.-A  $10,000  municipal  electric  lighting  plant  will  te 
built.     -Address  the  clerk  of  the  council. 

ARLINGTON,  MASS. -The  erection  ol  a  municipal  electric  lighting  plant  is 
contemplated.     E.  Delmont  Locke  is  interested. 

SANDY  HILL,  N.  Y.— The  authorities  have  decided  to  light  the  streets 
with  electricity.     The  village  clerk  can  be  addressed. 

KINGSTON.  N.  C— Address  the  mayor  concerning  $40,000  worth  of  bonds  to  be 
issued  for  the  establishment  of  an  electric  light  plant. 

ROCHESTER,  N.  Y.— .\n  isolated  electric  plant  is  to  be  installed  in  the  new 
court  house.     The  Board  of  Aldermen  can  be  addressed. 

uOSHEN,  N.  Y.— $3,000  is  to  be  appropriated  for  the  purpose  of  lighting  the 
village  streets  for  the  ensuing  year.    Address  the  village  clerk, 

ROXBURY.  MASS. -The  Globe  Electric  Light  Company  has  purchased  a  site 
on  which  it  contemplates  building  a  plant.     Address  the  secretary. 

ELBERTON,  GA.— At  a  recent  election  it  was  decided  to  build  an  electric 
lighting  plant!    The  mayor  can  be  addressed  for  detailed  information. 

ALTOONA,  PA-— An  appropriation  of  $70,000  is  projected  for  building  an 
electric  lighting  plant.  The  cleik  of  the  council  cpu  give  detailed  information. 
ELM  GROVE,  W.  VA.— Address  Paul  Reyman.  at  Wheeling,  regarding  the 
erection  and  equipment  of  an  electric  light  plant  to  be  established  at  Elm  Grove. 
ONTARIO.  CAN.— At  a  meeting  ol  the  Ontario  Electric  Company  it  was 
decided  to  proceed  at  once  with  the  putting  in  of  an  electric  light  and  power 
plant. 

LINCOLN  PARK.  PA.— We  are  informed  that  a  new  dynamo  is  to  be  installed 
in  the  electric  lighting  plant  at  this  place.  The  board  of  town  trustees  can 
furnish  fuither  details. 

ATLANTA,  GA.— Sealed  proposals  will  be  received  by  C.  E.  Harman  until 
March  30  foi  the  lighting  of  the  streets  of  this  place  with  electricity  for  terms 
of  one,  five  and  ten  years. 

LAUREL,  MD.— The  Laurel  Electric  Light,  Power  and  Heat  Company's  plant 
has  bsen  purchased  for  $7.0DJ  by  Jos.  Priedendwald  and  a  Mr  Miller,  of  Balli- 
more, and  will  be  put  in  operation. . 
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ST.  LOUIS.  MO  -The  County  Electric  Light  Sc  Power  Company  l)»s  a  20  ycnr 
franchise  from  the  St.  Louis  County  Court  to  establish  a  plain  to  erect  polra. 
etc  .  and  the  rishl  to  use  the  poles  of  the  St.  Louis  County  Telephone  Coiuiiany. 

PHILADKLTHIA,  PA.— The  Cheltenham  HlecliiC  Lisht.  Heal  &  Power 
Company,  Osk  Lane,  Station  A,  this  city,  is  in  the  market  for  a  150-kw,  1,000- 
volt  geiyrrator,  a  200-hp  coinpouud  liij^h-tpeed    engine  and  a  suitable  condenser 

BLOOMINGTON.  ILL.— The  electric  liRhl  plant  owned  by  the  Hloomiuglon 
Klectric  Light  &  Power  Company,  which  was  destroyed  by  lire  lecently,  it  lo 
be  rebuilt  in  the  near  future.  The  secretary  of  the  company  can  be  addressed 
for  details. 

SPRIN(1FIELI>.  MASS. -It  is  reported  that  the  United  Electric  Light  Com- 
rany  will  put  in  a  ."MOhp  motor  to  displace  the  engines  now  driving  its  power 
generators.  This  motor  will  be  supplied  with  current  from  a  generator  to  be 
driven  by  water  power  at  Indian  Orchard. 

PHILAUELPHIA.  P.^— Sealed  proposals  will  be  received  at  the  county 
pri.son.  Tenth  and  Reed  streets,  until  12  in.,  March  29,  for  the  following  work 
on  the  new  county  prison  at  Holmesburg  Junction:  Incandescent  electric  light 
plant,  boilers,  lelephuues.  electric  bells,  burglar  alarms,  elevators,  etc.,  etc. 
Plans  and  specifications  can  be  .seen  and  all  information,  together  with  requisite 
blank  forms,  can  be  obtained  at  the  oil'ice  of  the  engineers  and  architects, 
Messrs.  Wilson  Bros.  &  Co.^Dicxel  Building,  Philadelphia,  Pa. 

The  Electric  Railway. 

PARKERSIiURG.  W.  VA.— The  Parkersburg  Traction  Company  has  been 
chartered  to  build  an  electric  line. 

SOUTH  OR.^NGE,  N.  J  —The  New  York  &  Philadelphia  Traction  Company 
has  secured  a  franchise  for  a  trolley  road  on  Springfield  avenue. 

BALTI.MORE,  MD  — Mr.  Geo.  R.  Webb  and  Mr.  Simon  J.  Martenet  are  inter- 
ested in  the  construction  of  an  electric  railway  on  the  Belair  road. 

STOWe.  VT.— .\t  an  adjourned  town  meeting,  March  10.  it  was  voted  to  issue 
$40,000  in  4  per  cent,  bonds  to  build  an  electric  road  to  Waterbury. 

ALLENTOWN,  PA.— An  electric  railway  is  projected  from  this  place  to  Read- 
ing.   Victor  D.  Earner  and  W.  A.  Heller  are  among  those  interested. 

COLUMBIA.  PA.— The  Columbia,  Ironville  &  Mt.  Joy  electric  railway  is  to  be 
built  as  soon  as  possible,     Messrs.  H.  H.  &  B.  D.  Heise  are  interested. 

DIGHTON.  MASS.— The  Selectmen  have  given  the  franchise  tor  the  electric 
read  to  the  Taunton  Company.      The  road  must  be  in  operation  by  Oct.  1. 

EDGEWATER,  S  I.,  N.  Y.-The  Town  Trustees  have  granted  the  Slaten 
Island  Electric  Company  right  of  way  on  the  turnpike  road  to  South  Beach. 

COLUMBIA,  S.  C— The  Columbia  Street  Railway  Company  has  decided  to 
make  several  extensions  in  the  suburbs.    President  Marshall  may  be  addressed. 

FAIR  VIEW,  P.'V.-The  Cumberland  Valley  Traction  Company  will  extend  the 
road  up  the  river  to  Marysville.  The  secretary  of  the  company  can  furnish 
details. 

PITTSBURGH,  PA.— The  Second  Avenue  Traction  Company  has  secured  right 
of  way  and  will  extend  its  lines  from  McKeespoit  to  Elizabeth,  a  distance  of 
four  miles. 

SOMERSET.  MASS  —The  Taunton  &  Fall  River  Street  Railway  Company  has 
been  granted  a  franchise  for  a  line  to  be  built  at  this  place.  The  secretary  can 
fur  nish  details. 

P4RKEBSBURG.  W.  VA.— The  Parkersburg  Traction  Company  has  been 
granted  a  charter  to  build  an  electric  railway  in  this  city.  Address  the  secre- 
tary for    details. 

KINGSTON.  N.  Y.— An  electric  railway  is  to  be  built  from  Kingston  to 
Lake  Katrine,  New  York  parties  having  subscribed  a  sufficient  amount  to  make 
this  project  a  success. 

ORANGE.  N.  J.  -The  Suburban  Traction  Company  will  equip  their  lines  at 
East  Orange,  Bloorafield  and  this  place  with  electricity  at  once.  Watson  Wit- 
tlesee.  receivei  of  the  road,  can  be  addressed. 

DENTON,  MD  — The  Delaware  legislature  has  granted  the  Queen  Anne's  Rail- 
road Company  a  chartei  to  build  to  Rehoboth  Beach  from  Queenstown.  Queen 
.^nne  County.     W.  H.  Bosley.  of  Baltimore    is  interested. 

NEW  ORLEANS.  LA.— Three  bundled  thousand  dollars"  worth  of  bonds  are 
to  be  issued  for  the  purpose  of  converting  the  Orleans  Railway  into  an  electric 
system.  Peter  Cougot,  La  Harpe  and  White  streets,  is  president  of  the  com- 
pany. 

NIAGAR.\  FALLS.  N.Y,— The  construction  of  an  aerial  tramway  along  the 
edge  of  Niagara  Falls  is  contemplated.  A  company  has  been  incorporated  to  be 
known  as  the  Niagara  River  Tramway  Company,  with  a  capital  stock  of  $90,000. 
Robert  N.  Campbell,  of  this  city,  and  A.  M.  Cutler,  of  New  York,  are  among 
the  incorporators,  and  can  be  addressed. 


2^rabe  anb  Snbustrtal  Hotes. 

CLUTE  BROTHERS.  Cohoes.  N.  Y..  dealers  in  elfclrical  supplies,  elc.  ha^e 
removed  to  larger  quarters  at  72  Remsen  street. 

ELECTRICAL  INSTALLATION  COMPANY.  Chicago,  has  removed  its  offices 
to  Suite  A,  1.115  Monadnock  Building,  where  it  will  have  largely  increased 
facilities. 

THE  GENERAL  ELECTRIC  COMPANY  has  closed  a  contract  with  the  Troy 
City  Railway.  Troy,  N.  Y.,  for  thirty-two  General  Electric  800  car  equipments 
to  be  delivered  early  in  April. 

THE  TRIUMPH  ELECTRIC  COMPANY,  of  Cincinnati  O.,  reports  business 
so  flourishing  as  to  cause  serious  contemplation  of  an  extensive  addition  to  its 
facilities.  bO  as  to  enable  it  to  fill  orders  promptly. 

THE  AMERICAN  ELECTRIC  COMPANY.  102  Pearl  stieet.  Boston,  has  sold 
its  business,  machinery,  stoct,  etc.,  to  Mr.  H.  A.  Williams,  its  ormer  manager. 
Mr,  Williams  will  continue  the  business  under  the  old  name. 


THE  DEANE  STEAM  P'JMP  COMPANY,  of  Holyoke,  Mos«..  Is  distributing 
pamphlets  descriptive  of  its  triplex  power  pumps,  pumping  apparatus  for  aile- 
kian  wells,  boiler  feeding  pumps,  and  other  interesting  specialtica. 

STABLER  «i  McKEVNOMiS.  real  estate  and  Insurance  agenta.  have  estab- 
lished an  olHce  at  1,410  U  street,  N.  W.,  Washington,  D.  C.  Mr.  Ja*.  P.  Stabler, 
the  senior  partucr.  ia  well  known  in  electrical  circica  as  an  engineer  and 
inventor. 

GODFREY  G.  LUTHY,  rcpresenling  the  Royal  Electric  Company  of  Peoria, 
111.,  is  East  establishing  agencies  for  the  well-known  Royal  transformcis,  etc. 
The  company  has  a  fine  Western  trade  and  is  now  reaching  out  for  Eaatero 
business. 

THE  CUM.MINGS  &  KNGLBMAN  CONDUIT  COMPANY,  of  Detroit,  has 
closed  a  contract  with  the  Niagara  Falls  Hydraulic  Power  Company  for  all  the 
conduit  uecessaiy  for  the  local  power  transmission  mains  lo  be  supplied  from 
the  new  station. 

A.  O.  SCHOONMAKER,  158  William  street.  New  York,  is  making  a  specially 
ol  mica  insulation  for  coiniuulator  segments,  stamped  from  the  solid  sheet,  and 
reports  an  increasing  demand  for  these  goods,  lo  meet  which  he  has  put  in  an 
additional  press  which  will  enable  him  to  fill  all  orders  promptly. 

THE  ELECTRIC  APPLIANCE  COMPANY  is  doing  a  splendid  business  on 
•O.  K.'  weatherproof  wiie  and  is  laying  in  an  exceptionally  large  stock  for 
the  coining  spring  business.  The  company  claims  to  be  in  a  position  to  ship  a 
weatherproof  wire  order  of  any  size  from  Chicago  slock  immediately  on  receipt. 

THE  NATIONAL  TELEPHONE  MANUFACTURING  COMPANY,  of  Boston, 
has  received  a  large  order  from  the  city  of  Cambridge.  Mass..  for  specially 
wound  receivers  and  granular  carbon  transmitters  to  equip  the  police  signal 
boxes  of  that  city.  The  National  Company  is  also  preparing  special  instruments 
for  the  West  End  Street  Railway  Company. 

THE  METROPOLITAN  ELECTRIC  COMPANY.  186-188  Fifth  avenue.  Chi- 
cago, has  been  appointed  agent  for  Ihe  Solar  arc  lamp  for  incandescent 
circuits.  The  lamp  has  neither  springs  nor  dashpots.  is  simple  in  mechanical 
construction,  and  is  claimed  to  be  remarkably  efficient  and  reliable  in  opera- 
lion  It  is  manufactuied  in  various  styles,  plain  and  ornamental,  lo  meet  the 
requirements  of  purchasers. 

ELMER  G.  WILLYOUNG  &  CO.,  Philadelphia,  have  just.issued  Ihe  first 
edition  of  their  Catalogue  N,  embracing  electrical  and  scientific  instruments 
and  apparatus  manufactured  and  imported  by  this  firm.  The  catalogue  is  very 
nicely  gotten  up,  both  as  to  print  and  binding.  Messrs.  Willyoung  &  Co.  are 
American  representatives  for  Nalder  Bros.  &  Co.,  and  L.  Oertling,  of  London, 
and  also  handle  Ihe  celebrated  instruments  ot    Lord  Kelvin. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester,  Conn.,  has  secured 
through  its  Western  contractor,  Mr.  J.  Holt  Gates,  of  Chicago,  the  order  for 
."ive  lOO-kw  multipolar  generators,  with  slation  equipment,  for  the  new  station 
of  the  Indiana  Electric  Railway  Company,  at  Goshen.  Ind.  This  contract  was 
secured  against  the  stlongest  competition,  and  reflects  great  credit  on  Mr. 
Gates  as  a  salesman  as  well  as  being  a  tribute  to  the  merits  of  the  new  Mather 
multipolar  apparatus. 

THE  GENER.\L  ELECTRIC  COMPANY  has  the  contract  for  equipping  the 
new  water  works  at  Canandaigua  with  apparatus  for  driving  the  pumps  electri- 
cally. The  power  house  will  be  located  at  Canandaigua  Lake,  and  contain  one 
lOOkw  three-phase  generator  driven  by  a  steam  engine.  The  current  will  be 
transmitted  18.00)  feet  to  the  pumping  station  on  the  lake  shore,  where  two 
pumps  of  a  million  gallons  capacity  each  will  be  located.  Each  pump  will  be 
direct  geared  to  a  lOOhp  induction  motor,  thus  giving  a  duplicate  plant  at  this 
point.     The  proposed  pressure  on  the  line  is  2.030  volts. 

THE  SESSIONS  FOUNDRY  COMPANY,  of  Bristol,  Conn.,  has  found  it  nec- 
essary, owing  to  largely  increasing  business,  to  make  plans  for  more  extensive 
quarters  and  has  accordingly  purchased  a  2tj-acre  tract  of  land  at  the  north  end 
of  the  town,  having  a  railroad  frontage  of  900  feet.  The  main  foundry  building 
will  be  110x500  ft.;  shipping  building,  70x300  ft.;  pattern  shop.  60x80  ft.  (two 
stories) ;  and  pattern  storage  building,  £0x100  ft.  (two  stories).  There  will  also  be 
a  large  power  house  and  commodious  office  building.  The  work  will  be  lighted 
by  an  isolated  electric  plant. 

M.  T  DAVIDSON,  builder  of  the  -'Davidson"  steam  pump.  will,  after  April  15, 
remove  bis  New  York  office  and  salesroom  from  the  quarters  so  long  occupied 
at  No.  77  Liberty  street,  to  No.  133  same  street,  where  the  entire  first  floor  will 
be  occupied.  This  will  provide  for  an  extensive  showroom  where  a  large  and 
inlere.'ting  exhibit  of  Davidson  pumps  in  various  styles  and  sizes  will  be  made, 
and  will  affoid  every  facility  for  the  convenient  and  expeditious  handling  of 
the  yearly  growing  business.  Parties  interested  in  high  class  pumping 
machinery  for  all  purposes  are  cordially  invited  to  look  in  at  the  new  quarters 
and  examine  the  line  of  pumps  which  will  be  shown. 

THE  GOULDS  MANUFACTURING  COMPANY  has  just  begun  the  erection 
of  a  new  addition  to  its  extensive  works  at  Seneca  Falls.  N.  Y  .  necessitated  by 
its  steadily  increasing  business  in  triplex  power  pumps.  The  building  will  be 
a  modern  structure  of  the  slow  burning  type.  Us  length  is  86  ft.  and  width  35 
ft.  The  framework,  beams,  columns  and  roof  truss  will  be  of  steel  The 
building  will  be  two  stories  in  height,  with  basement  for  storage  of  castings, 
rhe  main  room  for  heavy  macnines  and  erecting  purposes  will  be  22  ft,  high, 
and  served  by  an  electric  bridge  crane  of  10  tons  capacity.  The  gallery  will 
divide  one  side  into  two  stories  for  lighter  machine  tools.  The  walls  will  be  of 
brick,  while  the  skylight  and  upper  windows  will  be  glazed  with  ribbed  glass. 
The  entire  main  floor  is  designed  to  stand  a  uniform  strain  of  400  pounds  to  the 
square  foot,  altnougn  a  limited  area  is  capable  of  bearing  600  pounds  to  the 
square  foot.    It  is  expected  that  the  building  will  be  completed  about  June  1. 


Business  Hotice. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  Y. 
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^Ilustratcb  Hccorb  of  €IcctrtcaI  Patents. 


UNITED   STATES   PATENTS   ISSUED   MARCH   19,    189S. 
[In  chorirt  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New  York.] 

S3S.810.  SPRING-WINDING  MEANS  HOR  PRINTINOTELHORAPII  INSTRU- 
MENTS; J.  Biirry.  Lons  Iblnud  Cily,  N.  Y.  App.  filed  May  12,  18W,  The 
combiiiDlicn  with  the  escapement  of  a  main  spring,  means  for  automatically 
winding  II  at  intervals,  a  main  gear  connected  to  said  spring,  a  second 
gear  driven  by  said  main  gear  and  loose  on  its  shaft,  a  spring  conneding  it 
with  ils  shafl.  aod  a  momentum  device  for  continuing  the  spring-winding. 

S35.838.  INCANDESCENT  ELECTRIC  LAMP;  W.  S.  Lowe.  Lima. Ohio.  App.  filed 
Oct.  IS.  1892.  The  combination  of  an  incandescent  electric  lamp,  and  a  coni- 
cal shaped  reflector  in  the  upper  portion,  the  base  of  the  reflector  begin- 
ning near  where  the  outside  cap  ends  and  extending  downward  to  a  point 
al  the  stub  end  through  which  Ihe  filament  enters  the  bulb. 


No.  535,936.— Conduit  Electric  Railway. 

535.840.  ELECTRIC  ARC  LAMP;  G.  R.  Maclntire.  New  York.  N.  Y.  App.  filed 
July  S.  1894.  The  combinalion  of  a  supporting  plate,  a  shaft  having  a 
spiral  gioove  supported  by  said  plate,  a  traveling  nut  mounted  on  said  shaft, 
a  carbon  holder  connecled  to  said  nut,  a  ratchet  wheel  fixed  to  said  shaft,  a 
pawl  and  means  to  actuate  the  same,  a  short  shaft  supported  by  said  plate 
and  having  an  arm  with  a  tooth  to  engage  said  ratchet  wheel  as  a  hold 
pawl,  and  also  to  disengage  the  actuating  pawl  from  said  wheel. 

535.841.  ELECTRIC  ARC  LAMP;  G.  R.  Maclntire,  New  York,  N.  Y.  App.  filed 
July  5.  1894.  The  combination  of  a  supporting  base,  a  sleeve  mounted  on 
said  base  and  composed  of  insulated  longitudinal  sections,  a  carriage 
mounted  to  slide  on  said  sleeve  and  composed  of  insulated  sections  in  contact 
respectively  with  the  sections  of  said  sleeve,  calbon  holders  carried  by  Ihe 
sections  of  the  carriage,  other  corresponding  carbon  holders,  and  a  single 
feeding  mechanism  for  actuating  said  carriage. 

535.842.  ELECTRIC  ARC  LAMP;  G.  R.  Maclntire,  New  Y'ork,  N.  Y.  App.  filed 
July  10.  1894.  The  combination  of  arms  mounted  to  swing  toward  each 
other,  carbon  holders  supported  by  said  arms,  a  screw  threaded  shaft, 
a  traveling  nut  taounted  on  said  shaft,  and  intermediate  means  between 
said  nut  and  arms  to  swing  the  latter. 

535,885.  ACCUMULATOR  PLATE:  G.  R.  Blot.Paris.  France.  App.  filed  May  22. 
1894.  The  combination  of  a  frame,  bands  in  the  form  of  coils  and  the  sup- 
porting means  for  said  coils. comprising  bars  with  bifurcated  ends,  said  ends 
embracing  the  coiled  bands  and  bearing  against  the  sides  of  the  frame,  said 
coils  being  transformed  into  active  matter  up  to  the  greatest  expansion,  and 
connscted  through  solder  to  the  frame. 

S35.90S.  METHOD  OF  AK  APPARATUS  FOR  OBTUNDING  NERVES; 
W.  P.  Horton.  Jr.,  &  A.  B.  Jones.  Cleveland.  O.  The  combinalion 
for  excavating  dental  cavities  and  simultaneously  obtunding  the  sen- 
sory nerves  which  are  being  affected  by  the  operation, the  use  of  a  generator, 
an  electrode  connected  with  one  pole  of  said  generator,  and  means  for  secui 
ing  the  same  against  the  patient's  face,  with  the  revolving  burr  of  a  denial 
engine  having  an  insulating  hand  piece,  suitable  electrical  connections 
between  said  burr  and  the  other  pole  of  the  battery,  and  means  for  varying 
the  resistance  in  the  circuit  by  small  increments, 

535,917.  INDUCTION  COIL;  A.  F.  W.  Meyer,  Blue  Island.Ill.  App.  filed  Nov.  27. 
1894.  An  induction  coil  having  a  spool,  a  primary  wire  and  a  secondary 
wire  coiled  about  the  spool  and  separated  bv  interposed  insulation  and  each 
having  its  outer  end  extending  from  the  periphery  of  the  coil  and  its  inner 
end  extending  ojt  adjacent  to  the  spool. and  soft  Iron  expanded  heads  in  the 
opposite  ends  of  the  spool  affording  confining  shields  for  the  coils. 

S3S.936.  CONDUIT  ELECTRIC  RAILWAY;  F  P.  Bergh  and  C  W.  Tarbox,  New 
York,  N.  Y.  App  filed  May  25.  1894.  In  an  electric  railway,  a  slotted  conduit, 
a  moving  car,  a  contact  shoe  cai  ried  by  said  car  and  running  entirely  within 
the  conduit,  said  shoe  being  constructed  in  sections  hinged  together  and 
adapted  to  swing  laterally  and  a  roller  mounted  in  a  pivoted  frame  at  each 
end  of  the  shoe,  arranged  to  project  into  the  slot  of  the  conduit  to  guide  the 
shoe  around  curves. 

535.971.  INSULATED  TROLLEY  SECTION  AND  CROSSOVER;  M.  M.  Wood, 
Chicago,  111. ;  C  K.  King.  Mansfield.  O.  App.  filed  July.  13.  1894.  A 
trolley  insulator  comprising  a  piece  of  insulating  material  provided  at  each 
end  with   a   cap  having   an  opening   or   recess  that  increases   in  size  as  it 


increases  in  depth,  a  wedge  within  said  recess  adapted  to  enter  the  tnds  of 
the  insulating  material  and  expand  tlitm  so  as  to  prevent  their  removal, 
and  B  tongue  fastened  to  each  of  said  caps  and  adapted  to  be  connected  to 
the  trolley  wire. 
535,993.  CLOSED  CONDUIT  ELECTRIC  RAILWAY;  J.  F.  McLaughlin,  Phila- 
delphia, Pa.  App.  filed  Oct.  23.  1894.  In  an  electric  railway  the  combina- 
tion with  a  closed  conduit  provided  with  main  and  supply  conductors,  of 
switch  boxes  arranged  alternately  on  opposite  sides  of  the  conduit  and 
provided  with  switching  mechanism  for  coupling  the  main  conductor  with 
sections  o(  the  working  conductor,  and  two  series  of  electromagnets,  on 
opposite  sides  of  a  motor  car,  in  line  with  the  switch  boxes  for  operating 
the  switches  therein  by  ma&rnelic  attraction. 

535  998.  PIPE  AND  MODE  OF  LINING  SAME;  W.  T.  Ruete.  New  York.  N.Y. 
App.  filed  Dec.  18.  1894.  The  improvement  in  the  manufacture  of  lined 
pipes,  which  consists  in  coating  with  paste  or  cement  one  or  more  lining 
strips. introducing  such  strip  orstrips  into  the  pipe,  expanding  them  against 
the  inner  walls  of  the  pipe,  and  then  dipping  the  lined  pipe  in  asphaltum 
paint  or  other  equivalent  material  for  improving  the  insulating  quality  of 
the  lining  or  inci easing  its  durability. 

536.032.  ALTERNATING  CURRENT  MOTOR;  M.  Hutin  &  M.  Leblanc.  Paris, 
France.  App  filed  Nov.  17,  1892.  A  rotary  field  alternating  current  motor 
with  two  sets  of  field  magnet  coils  supplied  from  a  source  of  simple  alter- 
nating cuirents,  and  a  condensei  or  condensers  connected  up  with  the  said 
field  magnet  circuits,  whereby  the  currents  in  the  same  are  displaced  in 
phase, 

536,055.  APPARATUS  FOR  AUTOMATICALLY  LIMITING  SPEED  OF  ELEC- 
TRIC CARS;  L.  S.  Wright.  Philadelphia.  Pa.  App.  filed  Dec.  8, 1894.  In  an 
electiic  car.  comprising  a  motor,  a  controller  system  and  a  brake  system, 
the  combination  of  a  governor,  means  for  driving  the  same  in  conformity 
with  the  speed  of  the  car,  actuating  mechanism,  a  primary  source  of  power 
for  driving  said  actuating  mechanism,  and  an  engaging  device  operated  by 
the  governor  and  commanding  the  connection  between  the  primaiy  source 
of  power  for  said  actuating  mechanism  and  the  controller  and  brake 
systems. 

536.076.  COLLAPSIBLE  CONDUIT  FOR  ELECTRIC  RAILWAY  CONDUCTORS 
H.  C.  Grant.  New  York,  N,  Y.  App.  filed  Sept.  17  1894.  An  electric  rail- 
way system  having  a  main  conductor  and  an  inclosing  casing  therefor, 
composed  of  pairs  of  elastic  metal  plates  secured  together  at  their  edges  and 
of  semi-elliptic  cross  section  insulating  supports  for  the  main  conductor 
within  said  casing  and  insulated  ccntacts  also  carried  by  the  casing,  to  be 
brought  into  electrical  connection  with  the  inclosed  main  conductor  by  a 
passing  car. 

536.095.  PROTECTIVE  DEVICE  FOR  ELECTRICAL  APPLIANCES;  Jos.  J. 
O'Connell.  Chicago.  111.  App.  filed  Nov.  23.  1894.  A  potential  discharging 
protector  comprising  two  conducting  plates  placed  with  paiallel  surfaces 
closely  adjacent  and  adapted  lo  be  connected  respectively  with  an  electric 
circuit  and  with  the  earth,  an  intermediate  dielectric  strip  such  as  mica, 
having  a  portion  cut  away  so  as  to  present  a  thin  air  space  between  the  two 
plates,  and  an  auxiliary  interposed  strip  of  sieve-like  material,  such  as 
silk. 

536.104.  ELECTRO.M.\GNETlC  SIGNAL;  T.  _  Spencer.  Cambridge.  Mass. 
App.  filed  Sept.  10.  1894.  The  combination  in  a  visible  signal  indicator,  of 
a  vertically  mounted  electromagnet,  an  armature  therefor  pivoted  to  the 
lower  end  thereof,  a  signal  chamber  with  a    horizontal  window  or  aperture 


No.  536,095.— Protective  Device  for  Electrical  Appliances. 

mounted  on  the  upper  end  thereof,  a  disc  or  plate  signal  mounted  on  pivots 
therein  and  provided  with  an  actuating  arm  projecting  beyond  Ihe  pivots, 
the  said  plate  being  adapted  to  remain  by  its  own  weight  in  a  position 
retracted  from  the  said  window,  but  to  assume  a  horizontal  position, 
at  Ihe  said  window  by  pressure  exercised  on  the  said  actuating  arm: 
and  an  armature  lever  or  rod  attached  to  the  said  armature  extending  into 
Ihe  said  signal  chamber,  and  engaging  the  signal  plate  actuating  arm 
lightly,  while  the  said  armature  remains  retracted,  but  adapted  to  exert 
thereon  the  force  required  lor  the  elevation  of  the  signal  plate  into  its  said 
position  of  display,  on  the  attraction  of  said  armature. 

536,153.  TIP  FOR  FLEXIBLE  ELECTRIC  CONDUCTORS:  C.  H  McEvoy. 
Lowell.  Mass.  App.  filed  Feb.  4,  1895.  A  flexible  conductor  comprising 
a  conducting  core,  a  non -(Conducting  covering  and  a  conducting  needle 
connected  lo  said  cote  and  having  a  hook  which  passes  through  said  cover- 
ing, to  retain  said  covering  on  said  coie. 
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THE  AMERICAN  BELL  TELEPHONE  COMPANY. 

In  another  colutiin  we  print  a  resume  of  tlie  annual  report  of  the 
.'\merican  Bell  Telephoue  Company  for  1894,  which  shows  a  decrease 
in  net  earnings  of  some  S80(),000  as  compared  with  the  previous 
year,  but  yet  the  company  was  able  to  pay  three  millions  in  divi- 
dends to  its  fortunate  stockholders.  The  statistics  given  show  the 
enormous  extent  to  which  the  telephone  has  entered  into  daily  life, 
the  total  number  of  calls,  for  instance,  reaching  670, (XX), 000,  annually, 
or  about  ten  for  every  inhabitant  of  the  United  States.  The  num- 
ber of  calls  for  each  subscriber  averages  S,';  daily,  the  cost  per  call 
being  from  2  to  lO'i  cents,  according  to  the  character  of  the  service. 
The  report  refers  to  the  greater  use  by  subscribers  of  their  telephone 
service,  which  in  the  last  six  years  has  increased  40  per  cent.  The 
plan  of  charging  telephone  rentals  according  to  the  amount  of 
service  received  is,  we  learn  from  the  report,  being  generally 
adopted  in  the  larger  cities.  The  American  Bell  Telephone  Com- 
pany deserves  much  credit  for  the  valuable  statistics  which  it 
includes  in  its  annual  report,  in  this  respect,  at  least,  giving  evi- 
dence of  a  public  spirit  not  usually  shown  by  corporations. 


Now  in  its  third  decade.THE  ELECTRICAL  WORLD  is  the  PioneerElectrical  GAS  BATTERIES, 

Journal  of  America,  and  has  well  maintained  its  lead.     It  has  the  Largest  Renewed  interest  has   been    excited    in  gas   batteries   through  the 

Circulation  of  anv  electrical  periodical,  and  is  the  best  Advertisinsr  Medium.  i.         j             i.         • 

THE  ELECTRICAL  WORLD'S  Advertising  Rates  are  much  lower  than  those  discussiou  caused  by  the   recent    work    of   Ostwald    and  Borcheis  in 

of  any  other  similar  publication,  circulation  considered,  and  vary  according  [(jjg  ggld,  and,  therefore,     the  series  of   articles   on    this  subject  by 

to  space,  position  and  number  of  insertions.     Quotations  promptly  furnished.  „           „       ,       ,        -            ^        ,  .   ,                  ,,■-,.        x.  •       •                  -n 

Addreaa  and  make  drafts,  orders,  etc.,  payable  to  Mr.   C.  J.   Reed,  the  nrst  of    which  we  publish    in    this    issue,  will, 

we  feel  sure,  be  welcomed  by  our  readers.     The  subject  is  one  upon 

I  rlt    bLbO  I  Klt^AL    ^V(JlvLl-'^  which  it  is  ordinarily  not  an  easy  matter  to  obtain    information,  the 

-_,  „         .              iwi         »r     ■  references  to  it  in  text-books  and    technical    treatises    being  usually 

253  Broadway,  New  York.  ,          ^                ,                 ^,              .       ^           jji,,,t,j 

of  a  perfunctory  character.     The  expenments  recorded  by  Mr.  Reed 

in  the  present  article  are  not  favorable  to  the  gas  battery  as  a  possi- 

VOL.  XXV.              NEW  YORK,  APRIL  6,  1895.                     No.  14  ble  means  of  transforming  the  energy  of  gases  directly  into  electrical 

energy,  his  conclusion  being  that   the    electrical    energy  of  the  cell 

CONTENTS.  experimented  with  is  from  some  other   source  than  the  combination 

of  oxvgen  and  hydrogen.     In  another    column    is    an  abstract  of    a 

Editorial 413  pranklin  Institute  paper,  by    Prof.  A.  H.  Bucherer,  bearing   on  the 

Annual  Report  of  the  American  Bell  Telephone  Company 415  same  subject,  the  results  claimed  for  the  Borchers    gas  battery  being 

Electricity  Direct  from  Coal 41h  severely  criticised.     In  this   case   also    it    is  demonstrated  that  the 

Steel  and  Iron  foi  Field  Magnets,  by   Lewis  T.  Robinson 416  ...                     ,      •       ,                 .    ,     •      j    r           .,               t-      i-           <■ 

Electricily  in  the  New  York  Navy  Ya,d 417  electrical  energy  obtained  was  not  derived    from  the  combination  of 

A  Combined  Elect: ic  Lighting  and  Watei  Works  Plant 418  the    gases — carbon    monoxide    and    oxygen— but    by  means  of    the 

Gas  Batteries— I.,  by  C.  J.  Reed 419  solvent  used  for  their  absorption. 

Influence  of  Carbons  on  the  Candle  Power  of  the  Arc  Light,  by  Wil-  

■d,  "I  '      1   r-'^V.'    '    'c'd'      ■Ar''     a'    1    '    Vi'    '  .'    "  t     '  1  '    '    '  r-'    '    '  .'  SYNCHRONOUS    ALTERNATING    MOTORS. 
Electrical  Condition  of  Buried  Conductors  Due  to    Leakage  Currents 

from  Electric  Railways— III,  by    W.  Stuait-SmUh 421  In  another  column  we  print  the    concluding  portion  of    the  paper 

Action    of   a    Single-Phase    Syncbionous    Motor— II..    by  Fredeiick  of  Profs.   Bedell  and  Ryan    on    the    action  of    a    simple   alternating 

Bedell  and  Hairis  J.   Ryan 422  synchronous  motor.      As  here    condensed    from    the    original  in  the 

Electrodynamic    Machinery — XXX.,  by    Edwin    ].  Houston   and    A.  .              ,                            ,                               , 

E.   Kennelly.                                                                                            424  Journal  of    the  Franklin    Institute,  the    many    references    to   other 

Electrical  Power  Transmission— XIX. ,   by  Dr.   Louis  Bell 425  authors  who  have  contributed  to  the    same    subject    are  omitted,  as 

A  Large  Electric  Locomotive 425  ^gn  ^g  tables  of  data  from  which  the    diagrams  we    print   were  pre- 

Protection  from  Primary  Voltage,  by  J.  I.  Ayer 426  ,     ,            ,          .       .,                      •                 ,   »         tit                     jj  1,.   »  •■. 

Induction  Alternators  and  Motors,  by  Jno.  F.  Kelly 426  P^^^''-  t*"'  o'^erwise  the   paper    is    complete.      We    may    add  that  it 

Blackening  of  Incandescent  Lamps,  bj   B.   H.  Blood 426  furnishes  the    most   complete    non-mathematical    exposition    of    the 

The  Relative  Value  of  Central  Station  Stoiage  Systems 426  action  of  this  class  of  motors  yet  made,  and  will  repay  careful  study 

°'^  H'erin^""^"'  Technical  Electrical  Literature,  compiled    by  Carl   ^^^  ^^  ^^^  ^^^^^^^  ^^  ^^^^^^    desiring    to    become    acquainted    with  the 

Tiansformei  Efficiency  .....'..................'.    432  more  complicated    actions   present  in  alternating   current    working. 

An  Important  Electrical  Enterprise  in   Mexico 4.32  The  important  function  of  self-induction  in    a    motor  is  very  clearly 

The  Reno  Rapid  Transit  Plan 432  brought  out,  as  well  as  the  effect  of  phase  relations  of  the  generator 

The  Sacramento-Folsom  Power  Transmission  Plant 433  ,  ^    ,.     ^                       r    ...          ■    .     j        ,        j 

A  New  Automatic  Engine 434  and  motor  currents    and  E.   M.   Fs.,  many    ot    the  points  developed 

The  Lombard  Water  Wheel  Governor— A  Correction 435  applying  also  to  the  theory  of  simple  alternators.      A  very  interesting 

DEPARTMENTS:  property  of  the  simple  alternating   motor    here  explained  is  its  con- 

Financial  Intelligence 436  denser  action  when  over  excited.   This  property,  which,  we  believe. 

Special  Correspondence .    436  was  6rst  mentioned  by  Steinmetz,  is  likely  to  have  a  practical  appli- 

General  News  of  the  Week 436  cation  in  connection  with    alternating    distribution,  as  by  its  means 

B"s^neL°Notiter."'\''°'.''  \  \  \  '.  \  \  ".  '.  '.  '.  '.  '.  '.  '.  '.  '.  '.  '.  '.  '.   439  '^^  i"-!"^"'^  drop  of  the  lines  may  be  very  simply  nullified  by  con- 
Illustrated  Record  of  Electrical  PatenU 439  uecting  in  properly  designed  motors  of  this  type  and   running  them 
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unloaded.  The  series  of  diajrrains  given  with  this  section  of  the 
paper  enable  the  relative  action  of  the  various  factors  entering  to 
he  easily  followed,  and,  in  connection  with  the  curves  printed  in  our 
previous  issue,  they  show  very  clearly  the  effect  of  the  armature 
reaction  in  the  generator  and  motor  on  the  self-regulation  of  the 
plant.  The  method  adopted  by  the  authors  for  explaining  this 
branch  of  alternating  current  working  is  much  more  satisfactory 
than  a  mathematical  one,  and  places  a  subject  within  reach  of  all 
which  but  a  favored  few  could  follow,  if  treated  analytically,  owing 
to  the  advanced  knowledge  of  mathematics  that  would  be  required. 


THE    ELECTRICAL   TRANSMISSION   OF    POWER. 

The  present  year  promises  to  be  a  fruitful  one  in  the  development  of 
electrical  transmission  of  power,  which  branch  of  the  electrical  indus- 
try may  now  be  considered  as  firmly  established  on  a  commercial 
basis  and  with  all  of  its  electrical  problems  solved.  The  first  5,000- 
hp  unit  of  the  Niagara  plant  will  start  up  in  a  few  days,  and  the 
Folsom -Sacramento  plant,  an  account  of  which  we  publish  in  this 
issue,  is  also  well  on  toward  completion,  so  that  the  many  projects 
which  have  been  awaiting  a  favorable  practical  demonstration  will 
soon  receive,  we  believe,  the  encouragement  necessary  to  put  them 
in  course  of  execution.  Whether  it  will  pay  to  transmit  power  over 
long  distances  b5-  electrical  means  is  a  question  that  does  not  fieed 
to  be  taken  up  at  present,  as  transmissions  over  comparatively  short 
distances  are  numerous  enough  to  engage  the  activities  of  the  indus- 
try for  some  time  to  come.  It  will,  besides,  be  much  better  to  con- 
fine attention  to  these  latter,  and  let  the  commercial  practicability 
of  the  more  ambitious  projects  be  determined  by  the  result  of 
gradual  extensions  of  lines  from  plants  which  have  been  profitably 
established  on  the  basis  of  shorter  transmissions.  In  most  of  the 
discussions  thus  far  on  the  commercial  feasibility  of  electrical  trans- 
missions there  has  been  much  haziness  in  regard  to  the  correct  basis 
for  comparison  with  steam  power,  the  cost  of  an  indicated  horse 
power  usually  being  compared  with  that  of  an  electrical  horse  power, 
and  even  with  that  of  an  electrical  horse  power  delivered  in  some 
cases.  We  believe  that  no  authoritative  test  has  yet  shown  a  cost 
for  steam  power  of  less  than  S30  per  annual  indicated  horse  power, 
even  for  large  units  and  cheap  coal,  which  figure  we  will  accept  for 
comparison  with  the  cost  of  electrical  power  from  Niagara  to 
Buffalo,  on  the  supposition  that  in  both  cases  the  distribution  of 
electrical  current  for  power  purposes  is  the  final  object  in  view.  The 
Niagara  company  can  sell  with  profit  mechanical  energy  at  the  tur- 
bine shafts  in  its  hydraulic  station  for  Sl3  per  annual  horse  power, 
and  to  put  this  on  the  same  basis  with  a  steam  electric  generating 
plant  at  Buffalo,  only  the  losses,  fixed  charge  and  maintenance 
relating  to  the  transmission  line,  step-np  and  step-down  trans- 
formers should  be  considered,  as  the  cost  of  the  factors  relating  to 
the  generation  of  current  and  its  distribution  apply  equally  to  the 
case  of  the  steam  plant.  For  the  line  and  transformer  losses  80 
per  cent,  would  be  a  reasonable  figure,  which  would  bring  the  cost 
to  about  S16  per  annual  horse  power,  less  the  line  and  transformer 
charges,  which  latter  would  probably  not  increase  the  figure  beyond 
S20.  j^ccepting  this  estimate  as  approximately  true,  it  follows  that 
steam  power  generated  at  Buffilo  cannot  compete  with  Niagara 
power  in  the  generation  of  current  for  distribution  in  that  city  for  power 
purposes,  and  we  believe  the  same  to  be  true  with  respect  to  electric 
lighting,  the  only  extra  factor  of  cost  in  this  case  resulting  from 
the  partial  employment  of  continuous  currents  for  that  purpose  at 
present.  As  to  the  competition  of  electric  power  with  steam  power 
in  manufactories,  there  is  only  room  for  discussion  where  the  quan- 
tity used  is  very  large,  and  of  these  cases  there  are  very  few  in  even 
the  largest  city— perhaps  not  half  a  dozen  in  Buffalo.  Recent  esti- 
mates of  the  cost  of  power  from  these  large  plants  have  varied  from 
S32.70  to  $50  per  annual  horse  power,  and  the  lowest  of  these  figures 
can  almost  undoubtedly  be  met  by  Niagara  power.  It  should  be 
borne  in  mind,  however,  that  the  profitable  field  for  electric  power 
will  be  in  replacing  small  and  moderately  sized  steam  plants,  where 
the  cost  of  steam  power  varies  from  S50  to  SISO  per  annual  horse- 
power. Owing  to  the  less  space  occupied, and  the  much  greater  con- 
venience of  electric  power,  an  electrical  transmission  company'should 


be  able  to  contract  in  these  cases  for  the  replacement  of  steam  by 
electric  power  at  a  figure  very  near  the  cost  of  the  former,  thus 
securing  a  margin  of  profit  which  will  render  financial  success 
assured  in  many  of  the  cases  where  it  has  been  thought  dubious 
through  estimates  made  on  the  minimum  cost  of  steam  power  gene- 
rated in  exceptionally  large  quantities. 


The  W  estinghouse  and  General  Electric. 


No  official  statement  has  yet  been  made  by  the  General  Elec- 
tric or  Westinghouse  interests  in  regard  to  the  terms  of  the 
arrangement  recently  entered  into  by  the  companies,  and  referred 
to  in  our  last  issue.  There  are  rumors  that  the  agreement  also 
includes  an  understanding  as  to  prices,  but  no  confirmation  of 
any  of  the  various  details  published  in  financial  journals  and 
elsewhere  can  be  obtained,  the  officers  of  the  company  positively 
refusing  to  affirm  or  deny  any  report.  It  is  probable  that  the 
secrec.v  maintained  is  due  to  the  fact  that  numerous  details  as 
to  roj'alties  have  to  be  settled  before  the  deal  can  be  finally  con- 
summated, as  well  as  questions  relating  to  prices,  should  this 
matter  form  part  of  the  arrangement. 


Gas  Engine  Electric  Lighting  Stations. 


The  progress  of  gas  driven  electric  supply  stations  in  Great  Britain 
only  recently  received  an  impetus  through  the  starting  of  the  Bel- 
fast station,  which,  however,  has  been  subjected  to  a  check  through 
the  failure  of  the  system  at  Coatbridge.  At  this  latter  station,  which 
was  originally  designed  to  work  with  alternators  to  run  in  parallel, 
it  has  been  decided  to  abandon  the  whole  of  the  gas  plant,  and  to 
substitute  steam  engines.  It  is  not  to  be  supposed  that  gas  engine 
stations  are  to  be  discredited  on  this  account,  for  it  is  pretty  cer- 
tain that  the  difficulties  arose  from  attempts  to  run  the  alternators 
in  parallel.  At  the  Morecambe  station  some  annoyance  has  been 
created  by  the  water  gas  used  in  the  engines,  and  it  has  been 
decided  to  remove  the  station  to  a  locality  outside  the  suburbs. 
Besides  the  stations  which  are  using  gas  power  entirely,  there  are 
not  a  few  where  gas  engines  are  used  for  the  light  day  load,  a 
practice  which  seems  to  have  a  great  deal  to  recommend  it  on 
economical  grounds.  With  the  exception  of  Belfast,  all  the  stations 
entirely  using  gas  employ  a  form  of  water  gas  produced  from 
anthracite,  but  at  Belfast  the  experiment  of  taking  gas  from  the 
town  mains  is  being  tried. 


Charging  for  Current. 


In  the  remarks  of  Mr.  John  W.  Lieb  on  the  discussion  of  Mr. 
H.  Ward  Leonard's  paper,  printed  in  the  March  number  of  the 
Transactions  of  the  American  Institute  of  Electrical  Engineers,  he 
referred  to  the  system  of  charging  for  current  in  use  at  Milan,  Italy, 
according  to  which  the  consumer  is  at  liberty  to  choose  between 
two  systems  of  payment.  He  may  pay  either  on  the 
basis,  first,  of  a  fixed  charge  of  a  certain  sum,  S5. 75  per  lamp 
installed  per  year,  plus  a  charge  of  .67  cent  per  lamp  hour  as 
registered  by  the  meter;  or,  second,  a  charge  per  lamp  hour  ag 
registered  by  the  meter  on  a  sliding  scale  at  a  rate  vaiying  from  a 
maximum  of  1.5  cents  per  lamp  hour,  to  a  minimum  rate  of  .96 
cent,  depending  upon  the  number  of  lamp  hours  used  per  month 
per  lamp  equivalent  installed.  This  system,  Mr.  Lieb  added. 
covers  fully  and  satisfactorily  the  question  of  a  consumer's  load 
factor,  and  gives  the  best  consumer — that  is,  the  one  giving  the 
company  the  greatest  return  per  lamp  installed — the  benefit  of  the 
best  rate. 


A  Scientific  Society  at  Yale. 


The  scientific  society  of  Sigma  Xi  has  been  formally  established 
at  Yale  University.  This  society  has  for  its  object  the  advancement 
of  scientific  scholarship,  and  is  in  many  ways  similar  to  its  literarj' 
sister,  Phi  Beta  Kappa.  The  stimulus  of  Sigma  Xi  has  had  a 
marked  effect  wherever  the  society  is  established,  .^t  the  o;  ening  of 
the  society  in  New  Haven  last  week  the  charter  was  prcseuted  by 
Dr.  Frederick  Bedell,  representing  the  society,  who  is  also  a  Yale 
graduate,  h  number  of  Yale  graduates  have  already  been  actively 
connected  with  the  society  at  Cornell  University,  where  its  influence 
is  particularly  strong,  W.  A.  Anthony,  F.  Bedell  and  A.  C.  Crehore 
being  among  this  number. 
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Annual  Report  of  the  American  Bell  Telephone  Company. 

We  print  below  a  resuuie  of  the  fifteeiitli  annual  report  of  tbe 
American  Bell  Telephone  Company  from  advance  sheets: 

Tbe  report  states  that  the  increase,  within  the  year,  of  tbe 
aggregate  number  of  subscribers  reported  by  the  various  companies, 
was  somewhat  larger  than  that  of  the  previous  year,  and  taking 
into  consideration  the  facts  that  general  business  throughout 
tbe  country  had  not  recovered  its  usual  activity,  and  that  tbe 
growth  of  the  telephone  business  must  be,  in  great  measure, 
dependent  upon  the  prosperity  of  commercial  and  manufacturing 
interests,  tbe  results  have  been  on  the  whole  satisfactory. 

In  comparing  the  gain  in  the  output  of  telephones  for  the  year 
1894  over  that  of  the  year  1893—16,015  telephones  for  1894,  as 
against  13,771  in  1893 — attention  is  called  to  the  fact  that  in  the 
months  of  January  and  February  the  returns  exceeded  the  output 
by  3,472,  so  that  the  actual  growth  in  number  of  telephones  during 
tbe  remaining  ten  months  would  be  little  short  of  20,000  iustruments. 

Extensive  additions  and  improvements  of  plant  have  been  made 
by  most  of  the  companies,  especiallj'  in  the  direction  of  under- 
ground and  toll  line  construction.  A  greater  mileage  of  toll 
wires  has  been  added  than  in  any  previous  year  in  the  history  of  the 
business.  Not  including  the  cost  of  current  repairs  and  renewals, 
the  companies  operating  under  our  licenses  have  expended  during 
1894,  upon  extensions  of  lines  and  apparatus,  14,138,000,  and  for 
buildings  to  accommodate  their  exchanges  $411,000,  making,  with 
tbe  amount  reported  last  year,  a  total  of  investment  in  telephone 
property  in  the  United  States  of  $77,500,000. 

The  pole  line  construction  of  the  Long  Distance  Company 
last  year  consisted  mainly  of  the  line  from  Pittsburgh  to 
Chicago  J7a  Indianapolis,  and  the  line  between  Erie,  Pa.,  and 
Norwalk,  Ohio.  No  very  important  new  places  were  reached  during 
the  year.  The  principal  points  to  which  service  was  opened  were 
Richmond,  Waterloo,  Terre  Haute  and  Michigan  City,  Ind.  ;  Piqua, 
Tadmore,  Columbus,  Springfield,  Zanesville,  Cambridge  and  Chilli- 
cothe,  O.  ;  Wheeling,  W.  Va.  ;  Danville,  111.,  and  McKeesport  and 
Northumberland,  Pa. 

The  construction  department  reports  that  the  total  of  lines,  Dec. 
31,  1S94,  was  4,617.24  miles  of  pole  line  and  cables,  and  75,555.72 
miles  of  wire.  Of  this  there  were  constructed  during  the  year  633. 26 
miles  of  pole  line,  a"d  9,379.71  miles  of  wire.  The  metallic  circuit 
system  has  grown  rapidly  in  favor,  and  at  the  close  of  the  year  the 
stations  of  54,680  exchange  subscribers  were  furnished  with  the 
equipment  for  this  improved  class  of  service,  a  gain  during  the  year 
of  17,032. 

The  steadily  increasing  use  which  subscribers  make  of  the 
exchange  service  continues  to  be  a  noticeable  feature  of  the  statistics 
furnished  by  the  operating  companies.  On  the  average,  each  sub- 
scriber throughout  the  country  now  uses  his  telephone,  upon  calls 
made  and  received,  17  times  per  day.  While  this  enlarged  use  is 
gratifying  to  the  company  as  an  indication  of  the  enhanced  value 
which  the  subscriber  derives  from  the  service,  it  is  stated  that  the 
greater  demand  thus  made  upon  the  exchange  system  of  necessity 
involves  a  corresponding  increase  in  the  cost  of  rendering  service, 
and  a  larger  investment  per  station  for  central  office  apparatus  and 
trunk  lines. 

Comparing  the  latest  statistics  with  those  of  six  years  ago,  we  find 
the  total  number  of  subscribers  has  increased  by  42  per  cent.  Within 
the  same  time  the  average  daily  use  of  the  exchange  service  by  each 
subscriber  has  increased  40  per  cent.,  and  the  number  of  employes 
engaged  upon  exchange  work  76  per  cent. 

The  great  disparity  in  the  number  of  calls  made  by  different  sub- 
scribers in  the  same  exchange,  who,  though  paying  the  uniform 
yearly  rate  require  in  the  transaction  of  their  business  a  widely 
varying  amount  of  daily  service,  has  led  several  of  the  companies, 
especially  in  the  large  cities,  to  consider  the  adoption  of  a  plan  for 
measured  service,  of  which  advantage  can  be  taken  by  smaller  users. 

The  plan  has  already  been  put  in  operation  in  New  York, 
Brooklyn,  Bcston  and  some  other  exchanges.  The  choice  is  offered 
to  subscribers  of  paying  either  the  fixed  yearly  rate  with  unlimited 
local  service,  or  a  graduated  scale  of  charges,  dependent  upon  the 
extent  of  use  within  the  year,  the  cost  for  connection  lessening 
with  tbe  increase  in  the  number  of  calls  for  which  contract  is  made. 

This  system  is  an  alternative  to  that  of  unlimited  use,  is  equitable 
to  those  whose  requirements  for  service  are  not  large,  and  has 
commended  itself  to  a  considerable  number  of  the  telephone  users  in 
the  exchanges  named,  some  thousands  being  now  connected  on  the 
measured  service  plan. 


Referring  to  the  authority  granted  by  the  Massachusetts  legis- 
lature to  increase  the  capital  to  fifty  millions  of  dollars,  but  pro- 
viding that  in  the  first  instance  tbe  stock  shoulil  be  offered  to  the 
stockholders  at  tbe  market  price,  to  be  determined  by  tbe  Com- 
missioner of  Corporations,  having  in  view  actual  sales  and  "other 
pertinent  conditions,"  and  that  what  should  remain  undisposed  of 
iu  that  mode  should  be  offered  for  sale  by  public  auction,  the  report 
states  the  price  at  which  5,000  shares  issued  was  thus  fixed  was 
$190  per  share.  One  thousand  six  hundred  and  thirty-two  shares 
were  taken  by  stockholders;  tbe  remainder,  3,368  shares,  were 
-sold  on  the  ninth  day  of  February,  1892,  by  public  auction,  at  an 
average  price  of  $189.75  per  share. 

The  suit  of  the  United  States  v.s.  the  American  Bell  Telephone 
Company  and  Alexander  Graham  Bell  still  remains  pending,  not- 
withstanding ibat  tbe  two  Bell  patents,  No.  174,465,  of  March  7, 
1876,  and  No.  186.787,  of  Jan.  30,  1877,  which  it  was  brought 
to  annul,  have  both  expired.  The  deposition  of  Mr.  Franklin  L. 
Pope  was  concluded  May  15,  1894,  and  on  June  IS,  1894,  the  court 
extended  until  Jan.  I,  1895,  the  time  within  which  the  defend- 
ants might  take  further  evidence.  Owing  to  unavoidable  interfer- 
ences and  to  the  illness  of  counsel  for  complainant,  the  time  for 
taking  defemlants'  evidence  has  again  been  extended  to  June  12, 
1895.  By  that  date,  if  no  accident  prevents,  the  defendants  expect 
to  have  closed  their  testimony. 

Referring  to  the  suit  of  the  United  States  vs.  tbe  American  Bell 
Telephone  Company  et  al. — the  Berliner  suit,  so-called — the 
report  states  that  an  appeal  has  been  taken  to  the  Circuit  Court  of 
Appeals,  and  the  cause  is  expected  to  be  argued  this  month  (April). 

In  the  Western  Union  Telegraph  Company  vs.  the  American 
Bell  Telephone  Company,  a  decree  was  made  by  the  Circuit  Court 
allowing  the  motion  of  the  plaintiffs  to  dismiss  their  case  without 
prejudice.  This  motion  was  made  upon  the  coming  in  of  a  report 
of  the  master  finding  that  the  plaintiffs  were  not  entitled  to  the 
account  asked  for.  An  appeal  was  taken  and  the  decree  of  the 
Circuit  Court  has  been  reversed  by  the  Court  of  Appeals,  tbe  case 
being  remanded  to  the  Circuit  Court  for  further  proceedings. 

In  the  thirteenth  annual  report  it  was  stated  that  Edison's  appli- 
cation for  a  patent  for  the  carbon  telephone  had  resulted  in  patent 
No.  474,231  ;".but  it  was  said: 

"It  is  necessary  to  add,  however,  that  Edison's  foreign  patents 
for  the  same  invention,  although  applied  for  subsequently  to  the 
application  in  this  country,  had  expired  previously  to  the  grant  of 
the  American  patent.  Our  counsel  inform  us  that  tbe  law  is 
unsettled,  whether  in  such  cases  the  American  application  should 
be  defeated  by  the  expiration  ot  the  foreign  patent,  but  that  the 
better  opinion  is  that  the  expiiation  of  the  foreign  patent  is 
immaterial." 

The  question  involved  has  recently  been  determined  by  the 
Supreme  Court  in  the  case  of  the  Bate  Refrigerator  Company  vs. 
Ferdinand  Sulzberger  et  al. ,  which  holds  in  substance  that  the 
domestic  patent  in  such  case  is  determined  by  the  expiration  of  the 
foreign  patent,  notwithstanding  that  the  domestic  application  is 
earlier  than  the  application  for  the  foreign  patent.  The  result  of 
the  decision  is  to  annul  the  Edison  patent. 

Referring  to  the  Long  Distance  Company,  the  report  states  it 
had  invested  up  to  Dec.  31,  1894,  in  line  construction  equip- 
ment and  supplies,  $7,460,662.97.  Tbe  company  shows  an 
increase  in  gross  earnings  in  1894  over  1893  of  13. 4  per  cent. ,  the 
amount  for  1894,  gross,  being  $1,011,961.82.  It  will  be  remem- 
bered that  the  gross  earnings  for  1892  were  $643,436.77;  for  1893, 
$892,361.62. 

The  following   is   a   comparative    statement  of   earning's   and 

expenses : 

1893.  i«w. 

Rental  of  telephones S3,S13  7il  42  $2,502,992  17 

Dividends                            I,«24.431  98  1,937.657  77 

Commission  from  ex -terr.  lines 108,62138  106,939  46 

Commission  from  teleg.  business : 29.192  79  29,352  96 

Real  estate 68.097  06  69.675  09 

Interest 225,9.6  28  1%,45S  11 

Miscellaneous 11.086  08  5,172  38 

55,781  076  99  54.848,244  94 

Expenses Sl,S5S,S91  30  f  1,724,459  87 

Net  earnings »3,925,485  69  $3,123,785  07 

Surplus  account.  December  31.  1893 f2,15l,011  61 

Net  earnincs,  1894 3,123.785  07 

$5,274,796  68 

Regular  dividends,  1894 2,4on,(X10  00 

Extra  dividends,  1894 600.000  00 

Reserve  for  depreciation  of  insts 123,785  07 

3,123,7aS  87 

Surplus  account,  December  31,  1894 $2,151,011  61 
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Tlic  following  are  the  ledger  balances  on    Dec.  31,1894:  Here  p,  means  the  partial    pressure  of    CO.     Evidently   this  partial 

DKnTOKS.  1.58 

Telephones $l,20<),787  77  pressure  is  .,,.„,„  atmospheres,  therefore 

RealMtate 950.926  86  ,„„u,h 

Slocks 38,2t!i.4SS  95  „,         „.,,,  lO^OiM 

Merchnnilisc  and  maehinery 14,233  70  \l    —  R  1   log.  „ ^ —  calories. 

Bills  nod  accounts  receivable 4.355.554  SS  ^ 

Cash  and  deposits 760.776  08  The  work    done  by  1  electrochemical    equivalent    expressed  in  elec- 

Canital  slock  j^O  000  000  00  trical    units  which  is  numerically  equal  to  the  E.  M.  F.  is  obtained 

Debenture  bonds,  Kiss'.'.' .'.....'.'.■. !.'.'.'.'.' .'.'.'.'.'..;  .'i.'  2.'ooo!ooo  00  bv  dividini^  this  value  by  4  X  23039  and  we  obtain: 

BillB  and  accounts  pay.-ible' 1.107,949  92         -  6  i       ' 

P.itenl  account  (profit  and  loss) ; .  lU,2ai.S71  33  1  -98  X  273  10'"  '* 

Profitand  loss 5,849.444  13  ^  =  T^  oinV.r  log.c       --   -volts  =  1.41  volts. 

Reserve 4,332.756  92  4X23039       ==  ■-       2 

S"n>lus JASXfiW  61  .j.[jjg    ^,g,jjg    ^^,jg    for  0°  Celsius;    for    18°  we    have    1.406  volts, 

$45,559,733  91         $45,559,733  91  whereas  the  heat  of  formation  would  furnish  the  value  1.476. 

»or  this  amount  $900,000  is  lor  the  dividends  payable  Jan.  15, 1895.  to  stock-  The  author  further  shows  that  if  in  a  supposed  reversible   electro 

holders  of  record.  De.:.  31  IS'M.  .  .  ,Kf 

chemical  system  the  E.  M.  F.  obtained  difiers  appreciably  from  the 

The  following  statistics  are  ccniiilecl  frc  ni  tl:e  rercrt :  .,  ,•     ,       ,        .^u       n.        i-  it-  .  j  »     r       •  i.  .i 

"  '  '  ,  theoretical  value,  then  the  action  which    is   expected  to  furnish  the 

Increase  _  '  ^ 

Jan.  1, 1886.     Jan.  1, 1895.      over  1894,  electric  energy  cannot  take  place.     Borchers  only   obtained  O.S  volt, 

Instruments  id  use 353,518  582,506  16,015  .  .,  ..      ,.  .  r^r^      ■^.    ^  ,.  ^    r        ■  l  ^t 

Exchanges 747  867  29  hence  the  combination  of  CO  With  O  could    not   furnish  the  current 

Branch  offices 428  -„  Si  „  „\  he  observed,  and  it  follows  that  the  E.  M.  F.  obtained    was   at   the 

Miles  of  wire  on  poles 100,332  232,008  17,332 

Miles  of  wire  on  buildings 10.043  14,525  1,967  expense  of  the    solvents  used    for    absorbing    the  gases.     To  say,  as 

Miles  of  wire  uuderground .^,417  148,285  27,610  t,        t,  i  /-,  .       u    jj     .u    i     i        a      in  \       c  l\.  4      ••    . 

Miles  of  wire  submarine 254  1.856  219  Borchers  and  Ostwald  did,  that  already  30  per  cent,  of  the  potential 

Total  miles  of  wire li*'o67  2i2"o"4  ''6'l83  energy  of  the  coal  could    be   converted    into    electric  energy,  while 

Total  employes 5,438  11,094  673  the  steam  engine  Converted  much  less,  is,  therefore,  a  grave    error. 

Total  stations 137.750  243,432   '  6,246  t-v,        u  1      1    t-  t  .1       n>     iv/r     t7     n,      £     .  3     c 

Extra-territorial  and  toll  lines  :  The  above  calculation  of  the  E.   M.   F.  is  the  first  one  ever  made  for 

Miles  of  pole  lines 30.697  49,324  2597  a   real  rhpmir-nl  rpantion 

Milesofwire 41,745  180,557  26,451  a  real  cnemicai  reaction. 

The  estimated  number  of  exchange  connections  daily  in  the  United  „,      .         .  .  .       ... 

„.  .  ,         r  J     ,  .    •  I     r   .1.  I.  steel  and  Iron  for  Field  Magnets. 

States,  made  up  from    actual   count   in  most    of    the    exchanges,  is 

2,088,152,  or  a  total  per  year  of   about  670,000,000.     The  number  of 

daily  calls  per  station    varies  in  different   exchanges  from  l]/.  to  24,  ^^  i-Ewis  T.  robinson. 

the  average  throughout  the   United    States  being    8>^,  which  shows  The  curves  showing   permeability    of    some   excellent  mild    steel 

an  increase  of  6^4  per  cent,   from  last  year  in  the  average   use  made  samples,  published    in    your   issue  of    March  16,  by  Prof.    Jackson, 

of  the  telephone  by  each  subscriber.     The  average   cost  to  the  sub-  certainly  warrant    his  conclusion  that    for    dynamos  using    a    high 

scriber  varies,  according  to  the  size    of    the  exchange  and  character  field  density  steel  is  much  superior  to  iron  as  a  material. 

of  the  service,  from  less  than  2  to  lOji  cents  per  connection.  However,  his  sample  of   good  wrought  iron    possibly    approaches 

The  average  daily  number  o    toll  connections  is  38,324,  or  a  total  the    best.     Iron  of    this    quality    is,  no    doubt,  obtainable,  perhaps 

per  year  of  about  12,000,000.  some  is  slightly  superior  to  it,  but  because  a  magnet  is  simply  made 

~         ~.       r~  of  wrought  iron  does  not  always  signify  that  it    is  better  than  steel. 

Electricity  Direct  from  Coal.  ti.    i,    ^  i,.  •        „      i      u  it      .t.       ti      u    ^  i        .    ,    u  . 

•' The  best  wrought  iron  may  be    better   than    the    best  low  steel,  but 

In  a  paper  read  before  the  electrical  section  of  the  Franklin  Insti-  taking  the  average  iron,  this  is  probably  the  reverse, 
tute,  Prof.  A.  H.  Bucherer  discusses  the  work  of  Borchers  from  the  A  number  of  examinations  of  wrought    iron    samples   have  led  to 

standpoint  of  the  energy  theory.     He  first  shows  why   Borchers  had  the  conclusion  that  the  general  run    of   commercial  wrought  iron  of 
no     right    to   expect    from    the     reaction    2  CO  +  O2  =  2  CO-i   an  ^ 

amount  of  electrical  energy  that  would  be  equivalent  to    the  heat  of  '  TABLE  I. 

combination;   for  although  with  many  primary  cells  the  E.  M.  F.  2&  m  3e 

calculated  from  the    heat  of    combustion    does  not   materially  differ  4  goo  3.03  1 320 

from  the  actual  E.  M.  F. ,  yet  with  a  reaction  so  vastly  different  from  6,000  4.05  1^480 

..L  c        J-  11  ..  •,•       ,   ,         „         ,  8,000  6.2  1,290 

those  of  ordinary  cells  as  the  one  utilized  by    Borchers,  the  assump-  10,000  9.71  1,030 

tion  of   equivalency  is    not    permissible.      The    author    deduces  the  }|;S^  ^3  4^ 

Helmholtz  equation    establishing    the    relations    subsisting  between  \bfm    133.5 120 

heat  of   formation,  E.  JI.  F.  and  temperature  co-efficient.     In  pro-  ^  - 

ceediug  to  calculate  the  E.  M.  F.  obtainable  from  the  electrochemi-  American  make    is  about  represented  by  Table  I;  also    that  there  is 

cal    combination    of   CO    with  oxj'gen,  he    fir.st  points  out  that  the  much  which  is  vastly  inferior  to  this. 

maximum  amount  of  work  obtainable  from  a  chemical   reaction  is  a  Steel  also  varies   considerably,  but    a    few    founders    are    paying 

definite  quantity  and  is  entirely  independent  of   the  kind  of  energy  special  attention    to   producing  good    dynamo    castings,  and  selling 

into  which  the   chemical  energy    is    transformed,  so  that  if   we  can  the  same  on  their  magnetic  merits,  if  not  exactly  on  magnetic  speci- 

find  this  amount  in    mechanical    units   or  any  other  units   we  netd  fications  showing  tests  made  on  their  product.   The  castings  furnished 

only  express  these  units  in    equivalent  electric    units    to   obtain  tlie  are  pretty  close  to  their  representations,  sometimes  better. 

desired    amount    of    electrical    energy,   and  if  one    electrochemical  Forges  and    rolling  mills  are  generally  giving  their   attention  to 

equivalent    is   concerned    in    the    reaction    the  electrical    energy   is  producing  material  suitable  for    mechanical    purposes,  but  knowing 

numerically  equal  to    the  E.  M.  F.     To  find    this    E.  M.  F.  for  the  nothing  of    its    magnetic    properties    beyond  the   fact    that  dynamo 

oxidation  of  CO  it  is    most    convenient    to    consider  the  woik   done  builders  buy  it,  and  it  must  be  all  right. 

by  the  expansion  of    the  gases  CO  and  O  in  the  process  of  reaction.  To  show  that  information    of    this  kind  can  be    very  misleading, 

Deville  finds  that  at  3,000°  Celsius  carbonic  acid    is  dissociated    into  Table  II.  gives  results  condensed  from  a  recent   test  on  some  sheet 

CO  and  O  to  an    amount  of  40  per  cent.     Prof.  Bucherer    calculates 

from  this  that  at  0°  Celsius  and  atmospheric  pressure  the  fraction  of  TABLE  II 

dissociated    COa  is  ,  ^,^5  and    it  follows   that  whenever    CO    and  O  *^  ^  1^ 

'•'^  4,000  8.5  470 

combine    at  0°  Celsius    and    atmospheric    pressure,  this    process  is  ''•''**'  '••'  ^^4 

equivalent  to  the  passing  of  CO  and  O  from  atmospheric  pressure  to  lo!ooo  22.2  450 

the  exceedingly  small  partial  pressures  with  which  they  are  present  l4;Soo  933  ?S0 

in  the  reaction  products.    Consequently,  if  they  perform  a  maximum  ~  .        — 

amount  of  work  while  reacting   on   each    other,  we  know    from  the  'ron  sold  as  being  especially  suitable  for  armature  cores.     Itisappar- 

laws  of  gases  that  this  mechanical  work  of  expansion  is  proportion-  ent  at  once  that  it  is  of  inferior  quality  for  such  uses. 

ate  to  the  absolute  temperature  and  to  the  logarithm  of    the  ratio  of  The  only  purpose  of  this  note  is  to  call  attention  to    the  fact  that 

initial  and  final  pressures.     If   56  grams  of   CO  and  32  grams    of    O  all  wrought  iron  will  not    develop  a  curve  like  the  classic  sample  of 

'  ^     '^  Hopkinson,  which  is  sometimes  regarded  as  a  fair  basis  to  start  from 

W  =  2RT  \og.e    ^   A-JRT\og.^^  =  RT\og.e^ca.\oT\t&.  in  judging  of    the    comparative  merits  of    a    particular  steel.     Iron 

•f^'  P^  ^1'  "  like  this  is  scarce,  indeed. 
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Electricity  at  the  New  York  Navy  Yard. 

HH  j;reat  extent  to  which 
electricity  is  employed  in 
the  new  warships  of  the 
United  States  Navy  wouhl 
naturally  lead  one  to  infer 
that  at  the  New  York  Navy 
Yard,  where  -the  principal 
naval  electrical  depot  is 
located,  there  would  be  an 
extensive  electrical  eslah- 
lishinent.  This,  however, 
is  far  from  being  the  case, 
owing  doubtless  to  the  par- 
simony of  Congress  in  its 
appropriations  for  other 
than  the  most  pressing  ne- 
cessities of  the  naval  ser- 
vice. Even  in  the  elec- 
tric lighting  of  its  great  workshops,  the  navy  yard  is  behind  the 
meanest  private  establishment,  notwithstanding  the  pressure  brought 
to  bear  on  each  successive  Congress  by  the  Secretary  of  the  Navy 
for  appropriations  necessary  to  purchase  and  install  a  plant  of  the 
necessary  character  and  capacity. 

W  The  machine  shops  aboard  all  of  the  larger  men-of-war  afford 
facilities  for  ordinary  electrical  repairs,  thus  relieving  the  yard  shops 
to  some  extent.  .Aside,  however,  from  repair  work  and  the  cali- 
bration of  instruments,  an  important  f^inction  of  the  yard  electrical 
department  is  in  the  inspection  and  testing  of  electrical  naval  sup- 
plies and  machinery,  the  exigencies  of  the  service  requiring  that 
nothing  shall  pass  into  use  until  its  reliability  has  been  thoroughly 
established  by  the  most  rigid  tests  or  inspection. 

The  electrical  machine  shop,  dynamo  room  and  the  balance  room 
are  in  Building  No.  8.  In  the  machine  shop  are  lathes,  shapers, 
milling  machines,  etc. ,  driven  ordinarilj'  by  a  small  steam  engine. 
A  12-kw  Edison  dynamo  is  belted  to  the  line  shaft  which  transmits 
power  to  the  machine  tools,  and  under  ordinary  circumstances  this 
dynamo  furnishes  current  for  lighting  the  shops  and  testing  rooms. 
In  case  it  becomes  inexpedient  for  any  reason  to  run  the  steam 
engine,  the  lighting  circuit  and  dynamo  aie  connected  up  with  the 
Navy  Yard  street  mains,  the  dynamo  then  being  used  as  a  motor  to 
drive  the  machinery. 

The  current  for  heavy  testing  is  supplied  by  the  direct  connected 
equipment  imported  from  abroad,  consisting  of  a  Siemens  generator 
of  80  volts  and  400  amperes  capacity,  and  a  40-hp  Belliss  double 
cylinder  vertical  engine. 


Siemens  Dynamo  and  Belliss  Engine. 

For  lighter  work  .a  smaller  outfit  is  used,  consisting  of  a  2-kw 
General  Electric  dynamo  direct  driven  by  a  Case  engine.  Both  of 
these  equipments,  as  well  as  the  machinery  above  mentioned,  are 
placed  on  substantial  foundations  entirely  separate  from  the  floor 
and  foundations  of  the  building  so  as  to  avoid  transmitting  any  jar 
or  vibration  to  the  balance  room. 

The  balance  room  is  fully  equipped  with  Thomson  balances,  a 
Cardew  voltmeter,  d'Arsonval  reflecting  galvanometer,  Wheatstone 
bridge,  etc.,  for  testing  and  calibrating  voltmeters,  smmeters, 
etc.,  and  standardizing  resistances, 


In  Ituilding  No.  7  are  the  store  room,  and  the  lamp  and  cable 
testing  room.  The  latter  is  provided  with  all  necessary  apparatus 
for  making  photonietrical  and  insulation  tests,  both  of  which  are 
very  rigidly  carried  out.  Ten  per  cent,  of  each  lot  of  lamps  is 
tested,  and  in  the  event  that  30  per  cent,  of  the  lot  fails  to  come  up 
to  specifications  the  entire  shipment  is  rejected.  Tlie  insulation 
test    consists  in  immersing    the  wiri-    m    -;ili     water    ;4  Imurs,  then 


Balance  Room. 

submitting  it  to  heat  at  200  degrees  F.  seven  hours  a  day  for 
seven  days,  and  finally  giving  it  another  salt  water  bath  for  24  hours. 
Wire  intended  for  110-volt  circuits  is  tested  between  each  bath  and 
the  baking  under  a  pressure  of  300  volts,  and  is  rejected  unless  the 
insulation  shows  a  minimum  resistance  of  1,000  megohms  per  nauti- 
cal mile  throughout  the  series  of  tests.  The  baking  is  accomplished 
by  placing  the  coil  of  wire  in  the  centre  of  an  oven,  the  walls,  floor 
and  roof  of  which  are  covered  on  the  interior  with  steam  pipes. 
The  coil  of  wire  is  supported  on  blocks  so  as  to  avoid  contact  with 
the  hot  pipes. 

Among  the   multitude  of  supplies,  instruments,  etc.,  in  the  store 
room  are  to  be  found  direct-connected  marine  electric  lighting  sets. 
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Engine-Signaling  .\pparatl-s. 

electric  projectors,  and  electric  engine  signaling  apparatus.  The 
latter  interesting  device,  made  by  Elliott  Bros.,  London,  is  shown 
above,  and  its  function  is  to  transmit  signals  from  bridge  to 
eugine  room  on  board  ship,  replacing  the  gongs  and  pull  wires  com- 
monly used  for  that  purpose.  The  mechanism  in  the  engine  room 
is  a  duplicate  of  that  on  the  bridge.  In  practice  the  ofiicer  on  the 
bridge  pulls  the  handle  over  to  the  right  or  left,  according  to  the 
direction  in  which  he  wishes  the  vessel  to  be  propelled,  until  the 
pointer  attached  to  the  handle  indicates  the  speed  at  which  it  is 
desired  to  run  the  engines.     The  needle   of   the  engine  j-oom   appa- 
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ratus  moves  in  syiiclironii-ui  with  tlie  lever  on  llie  bridjje,  pointing 
out  the  speed  and  direction  desired.  Tlie  signal  is  arknowkdgtd 
from  tbe  engine  room  by  moving  over  the  handle  there  until  its 
pointer  coincides  with  the  si^r.aling  needle,  which  has  the  elTtct  of 
moving  the  neeiUe  of  the  apparatus  on  the  briilge  exactly  as  the 
needle  in  the  engine  room  was  moved.  Thus  both  engineer  and  pilot 
have  n  constant  indication  of  the  speed  and  direction  of  the  engines. 
Much  credit  is  due  to  Lieut.  C.  E.  Roller,  U.  S.  Navy,  and  his  corps 
of  able  assistants  for  the  excellent  results  they  have  been  able  to 
accomplish  with  an  insufficient  equipment  and  restricted  funds. 

A  Combined  Electric  Lighting  and  Water  Works  Plant. 

In  a  paper  recently  read  l)efore  an  electrical  society  of  Cologne, 
Germany,  Mr.  Wax  Luhn  described  an  interesting  installation,  con- 
sisting of  a  combined  electric  and  water  works  plant,  which  has 
been  recently  laid  down  at  St.  Lazarus,  a  small  suburb  of  Posen, 
having  a  population  of  3,000. 

These  works  have  been  running  only  about  a  year,  but  the  wisdom 
of  the  step  taken  is  already  clear,  for  the  town  has  developed  most 
remarkably,  and  a  large  number  of  families  has  moved  there  from 
Posen,  in  order  to  secure  better  and  cheaper  lighting  as  well  as 
excellent  drinking  water.  Building  operations  are  being  very 
actively  carried  on  in  St.  Lazarus,  and  the  fact  that  the  electrical 
machines  are  being  run  to  their  full  capacity  only  a  few  months 
after  their  installation  testifies  to  the  great  favor  in  which  the  new 
lighting  system  is  held. 


ing  of  large  air  pressure  chambers,  ')  metres  high  and  l.,S  metres  in 
diameter.     These  take  the  place  of  an  expensive  standpipe. 

In  the  engine  room  is  a  SO-hp  steam  engine,  which  drives  a 
dynamo  of  corresponding  power  by  means  of  a  belt  direct  from  the 
fly  wheel.  The  engine  has  a  single  horizontal  cylinder,  and  is  non- 
condensing;  under  favorable  conditions  of  steam  consumption  it 
delivers  50  effective  horse  power  at  190  revolutions  per  minute.  It 
is  provided  with  all  the  modern  improvements,  and  particular  stress 
is  laid  upon  thoroughly  reliable  and  automatic  lubrication  of  all  its 
parts.  An  extremely  sensitive  governor  regulates  the  entiance  of 
steam  and  keeps  the  speed  constant  under  the  most  varying  loads. 

The  engine  driven  dynamo  is  designed  foi  the  charging  of 
accumulators,  and  its  electromotive  force  can  be  increased  to  suit 
the  varying  demands  upon  it.  Tbe  peculiar  construction  of  the 
dynamo,  and  especially  of  the  armature,  insures  almost  absolute 
safety  of  operation,  so  that  for  the  lime  being  no  reserve  set  of 
machines  has  been  put  in.  As  a  matter  of  fact,  since  the  beginning 
of  operations  on  March  IS,  1894,  there  has  not  been  the  slightest 
disturbance  in  the  machine  plant. 

On  the  wall  of  the  engine  and  dynamo  room  is  placed  the  white 
marble  switchboard,  on  which  are  mounted  the  few  pieces  of  appa- 
ratus necessary  for  the  whole  plant.  Next  to  the  switchboard  is  an 
electric  meter  which  registers  the  whole  current  entering  the  dis- 
tributing network  of  conductors  for  the  town.  Beside  this  meter 
there  is  a  smaller  switchboard,  from  which  branch  out  five  circuits 
for  street  lighting. 
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Figs.  1  and  2.— Pumping  Station. 


After  borings  had  been  made  in  a  piece  of  land  belonging  to  the 
town,  with  results  which  assured  an  abundant  supply  of  excellent 
water,  the  town  council  called  for  bids  tor  an  electrical  plant  and 
water  works.  After  a  thorough  examination  of  the  plans  of  the 
competing  firms  the  contract  was  awarded  to  the  Helios  Company, 
and  work  was  begun  in  the  fall  of  1893. 

The  piece  of  ground  in  which  the  four  artesian  wells  are  bored 
lies  at  the  highest  point  of  a  hill  which  rises  above  the  whole  sur- 
rounding country,  and  the  pumps  had  therefore  to  be  placed  in  a 
shaft  6.5  metres  deep. 

The  whole  plant  may  be  divided  into  four  parts:  boiler  house, 
eng  ne  room,  pump  shaft  and  accumulator  room.  Two  Cornish 
steam  boilers  are  set  up  in  the  boiler  house;  each  of  the  furnaces 
contains  six  Galloway  tubes,  and  the  working  pressure  is  90  pounds. 
One  boiler  suffices  for  running  the  electrical  machines  and  the 
pumping  plant,  while  the  second  boiler  is  held  in  reserve.  A  chim- 
ney 110  feet  high  will  be  able  to  take  care  of  still  another  boiler, 
which  it  is  intended  to  set  up  this  spring. 

In  the  boiler  house  is  a  feed  water  heater  of  two  cubic  metres 
capacity,  which  uses  the  exhaust  steam  from  the  pumps  and  engines. 
The  feeding  is  generally  done  with  a  Worthington  pump,  while  an 
injector  is  held  in  reserve. 

Next  to  the  boiler  house  is  the  large  engine  room,  in  one  corner 
of  which  is  the  pump  shaft,  6.5  m  deep  andS.Sm  in  diameter. 
At  the  bottom  of  this  shaft  stand  two  pumps,  which  can  each 
deliver  30  cubic  metres  per  hour.  One  of  these  is  a  compound 
steam  pump,  while  the  other  is  driven  by  an  electric  motor  with 
toothed  rack  gearing.     In  the  shaft  are  also  two  reservoirs,  consist- 


At  the  left  side  of  the  switchboard  is  an  automatic  regulator, 
which  keeps  the  voltage  constant  at  the  feeding  point  situated  in 
the  middle  of  the  town. 

At  either  side  of  the  entrance  to  the  pump  shaft  is  a  "Burckhardt 
Weiss"  air  compressor,  driven  by  electricity.  These  compressois 
serve  to  increase  the  air  pressure  in  the  reservoirs  when  necessary. 
The  highest  working  pressure  in  the  water  mains  is  five  atmospheres, 
used  only  in  case  of  fire.   The  ordinarj-  pressure  is  three  atmospheres. 

Next  to  tbe  engine  room  is  the  accumulator  room,  which  contains 
a  battery  of  136  cells.  This  battery  is  capable  of  feeding  200  16-cp 
incandescent  lamps  for  seven  hours,  and  in  case  of  fire  breaking 
out  at  night  can  also  supply  current  to  run  tbe  electromotor  pumps 
and  tbe  compressors,  while  the  stoker  is  calmly  getting  up  steam. 

Feeders  run  from  the  central  station  to  the  middle  of  the  distribut- 
ing network,  which  is  carried  out  on  the  three-wire  system.  The 
arc  lamps  for  street  lighting  have  separate  circuits,  which  are 
switched  in  and  out  from  the  central  station.  All  the  conductors 
are  carried  overhead  on  chemically  treated  (creosoted)  wooden  poles 
with  porcelain  insulators.  On  the  same  pole  line  are  carried  tele- 
phone wires,  connecting  the  engine  room  with  the  office  of  the  town 
council,  and  signal  wires,  by  means  of  which,  in  case  of  fire,  the 
engineer,  who  sleeps  in  the  central  station,  can  be  notified  from  a 
fire  alarm  apparatus  situated  in  the  principal  street.  The  arc  lamps 
for  street  lighting  are  hung  on  ornamental  wooden  poles  10  metres 
high.  A  cast  iron  arm  carries  tbe  lamp,  which  can  be  lowered  for 
the  renewal  of  carbons. 

The  central  station  is  operated  in  the  following  manner: 

By  day,  while  the  consumption    of    water  is   comparatively  great, 
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the  water  supply  is  taken  care  of  by  the  steam  iiiiiii])s,  while  Hie 
accumulators  are  charge<l  hy  the  d)  uamo.  When  the  latter  opera- 
tion is  finished,  and  also  in  cape  there  is  a  larjje  demand  for  «attr 
ill  the  early  morning  before  getting  up  steam,  the  electromotor 
pump  is  run  with  current  fioni  the  storage  battery.  With  the  begin- 
ning of  twilight  the  current  for  lighting  is  supplie<l  by  the  dynamo, 
and  at  11  o'clock  at  night,  after  the  arc  lamps  for  street  ligliting 
have  been  cut  out,  the  machinerj-  stops  running,  and  the  storage 
battery  furnishes  whatever  current  is  needed.  In  case  of  fire  bieak- 
iiig  out  at  night,  the  engineer  is  awakened  by  the  alarm  bell,  and 
he  immediately  puts  the  electromotor  pump,  as  well  as  one  com- 
pressor, in  operation.  This  arrangement  is  of  especial  importance, 
and  the  town  has  already  )iad  an  opportunity  of  convincing  itself  of 
the  reliable  working  of  the  whole  plant  on  the  occasion  of  a  fire 
xvhich  broke  out  at  a  very  early  hour  in  the  morning. 

By  the  employment  of  automatic  apparatus  for  regulating  current, 
and  automatic  lubrication  foi  all  the  moving  parts  of  the  machinery, 
the  attention  needed  by  the  plant  is  reduced  to  a  minimum,  and  the 
whole  station  is  most  easily  run  by  only  one  engineer  and  one  fire- 
man. Even  after  the  second  set  of  machines  to  supply  the  increased 
demand  is  put  in,  no  more  men  will  be  needed. 

The  whole  arrangement  of  the  plant  allows  operations  to  be  con- 
ducted to  the  greatest  advantage,  so  that  with  current  at  three  pfg. 
(0.7  cent)  per  100  watt  hours,  and  water  at  16  pfg.  (3.8  cents)  per 
cubic  metre,  the  town  gets  its  service  very  cheaply.  In  fact,  after 
the  Posen  freight  depoi  has  been    connected  with    the  water  mains. 


(ias  Itatteries. 
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The  gas  battery  as  a  possible  means  of  transforniiiig  energy  of 
fuel  <lireclly  into  electrical  energy  .seems  at  present  to  be  the 
most  promising,  or  at  least  the  most  attractive,  of  the  very  few- 
roads  to  the  practical  solution  of  this  important  ]jrobleni. 

The  exijerimcnts  described  below  were  undertaken  for  the  pur- 
pose of  determining  to  what  extent  and  under  what  comlitions 
li>(lrogeii  and  fuel  gases  generally  may  be  made  to  combine  at 
low  teni]KTatures  with  oxygen  in  a  gas  battery.  In  onler  to 
iktemiine  this  it  is  evident  that  we  must  use  only  electrodes  and 
electrolytes  that  niuler  the  conditions  of  the  experiment  do  not 
themselves  uiulergo  any  chemical  changes  resulting  in  the  ulti- 
mate formation  of  by-products  other  than  the  products  of  oxidation 
of  the  fuel  gas  itself.     There  are  two  reasons  for  this: 

1.  If  other  rl'actions  take  place  in  tlie  cell  it  may  be  difficult  to 
<letect  the  electrical  effect  of  a  very  slight  reaction  Ijetween  the 
gases  or  to  distinguish  it  from  the  effect  of  a  reaction  between 
other  components  of  the  cell. 

2.  If  the  components  of  the  cell  react  chemically  either  upon 
one  "another  or  upon  the  gases  employed,  by  products  are  neces- 
sarily formed  that  require  regeneration.  This  kind  of  a  solution 
of  the  proldem  we  already  have  in  the  ordinary  primary  battery. 

I  believe  it  will  be  found  necessary  also  to   exclude   a  two-fluid 
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Fig.   4. — AccuMuivATOK  Room. 


iu  order  to  supply  the  locomotive  boilers,  the  income  from  the  sale 
of  water  will  cover  all  expenses,  and  the  income  from  current  will 
be  clear  profit. 

The  town  will,  perhaps,  reduce  the  charges  for  water  and  current 
in  the  future  as  its  object  in  running  the  plant  is  not  to  make 
money,  but  to  further  the  development  of  the  place. 

The  favorable  results  reached  in  St.  Lazarus  have  induced  the 
neighboring  suburb  of  Wilda  to  erect  similar  works,  and  last  fall 
the  Helios  Company  was  given  a  contract  to  build  a  plant  there  of 
double  the  extent  of  the  one  in  St.  Lazarus.  Owing  to  more  favora- 
ble conditions  of  water  supply,  the  engines  in  Wilda  will  be  con- 
densing, and  even  better  results  are  expected  than  iu  St.  Lazarus. 

Another  interesting  plant  which  the  Helios  Company  is  building 
at  Strasburg,  in  West  Prussia,  combines  a  slaughter  house  with  an 
electric  central  station.  The  boiler  plant  and  water  supplj-  are 
common  to  both,  and  in  this  case  the  attendance  and  running 
expenses  are  also  reduced  to  a  minimum. 

It  may  here  be  stated  that  a  great  many  of  the  smaller  towns  and 
villages  are  considering  the  question  of  light  and  water  supply  in 
the  systems  just  described,  and  that  a  number  of  similar  plans  will 
be  carried  out  in  the  near  future. 


Another  Danger  in  the  Use  of  Acetylene. 

Besides  forming  an  explosive  compound  when  in  contact  with 
copper  or  brass  pipes  it  appears  from  a  recent  discussion  in  Man- 
chester, England,  that  the  gas  is  easily  decomposed  by  a  shock, 
such  as  the  firing  of  a  percussion  cap,  and,  therefore,  it  would  be 
too  dangerous  to  store  this  gas  in  the  condensed  state  in  steel  c)'lin- 
ders  as  has  been  proposed. 


cell,  as  it  is  very  difficult  (in  my  experience  it  has  been  impossi- 
ble) to  find  any  two  different  electrolytes  that  will  not  act  as  a 
primary  battery  and  give  considerable  electromotive  force  when 
separated  by  a  porous  partition,  each  electrolyte  being  in  contact 
with  an  incorrodible  electrode,  such  as  platinum  or  carbon.  I 
have  found  several  hundred  such  cells  that  give  a  very  high 
electromotive  force.  This  subject  will  be  treated  of  later  in  a 
separate  communica1,Aon,  and  for  the  present  it  will  suffice  to  give 
a  single  illustration. 

Two  carbon  electrodes,  one  in  contact  with  a  mixture  of  potas- 
sic  permanganate  (KMnOi)  and  dilute  sulphuric  acid  (H1SO4), 
the  other  in  contact  with  a  mixture  of  pitassic  sulphide  iK«S) 
and  scdium  thicsulphate  (NasSaOj),  the  liquids  being  separated 
bv  a  porous  partition,  give  an  electn  mt.tive  force  of  1.84  volts. 

In  view  of  these  considerations  I  decided  to  examine  the  reac- 
tion of  hydrogen  and  each  of  the  more  common  fuel  gases  upon 
oxvgen  in  contact  with  dilute  sulphuric  acid  and  a  pair  of  incor- 
rodible electrodes. 

Experiment  j.  — Oxygen  and  hydrogen  with  electrodes  of  platinum 
fit. 

Each  electrode  wns  2  44  inches  long,  0  5  inch  wide  and  0  001 
inch  thick  (62x12.7x0.025  mm).  At  the  middle  of  one  end  of  the 
foil  a  piece  of  platinum  wire  0.  4  mm  in  diameter  wfs  soldered  with 
pure  gold  Each  electrode  was  inserted  in  a  glsss  tube  14  mm  in 
inside  diameter  and  140  mm  long.  The  wire  passing  out  at  one  end 
was  sealed  through  the  glass  at  a  distance  of  10  mm  from  the  end 
of  the  foil. 

Two  such  tubes  after  being  thoroughly  cleaned  were  filled  with 
dilute  sulphuric   acid   of    specific   gravity  1.125    ind  inverted    in    a 
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The  apiJaralu,'!  was  iiiountcd  as  shown 


beaker  of  the  same  sohition. 
ill  Fig.  1. 

Two  platinum  wires,  (Taiid  C,  were  inserted  under  the  tubes  and  an 
electric  current  was  passed  Uirough  these  wires  until  the  tube,  7", 
was  filled  with  hydrogen  to  a  point  about  10  nun  above  the  lower 
end  of  the  foil.  The  wire,  C,  was  then  withdrawn  from  beneath 
its  tube  and  left  in  the  solution,  the  current  still  continuing,  until 
the  oxygen  in  7^  was  at  about  the  same  level  as  the  hydrogen  in  T. 
The  wires,  C  and  C,  were  then  removed  and  the  tubes  were 
heated  by  the  flame  of  a  Buiisen  burner  until  the  gases  were 
expanded  nearly  to  the  mouths  of  the  tubes.  This  heat  was  contin- 
ued for  about  ten  minutes  and  at  the  same  time  the  beaker  was 
heated  on  a  sand  bath  to  the  boiling 
point,  to  destroy  ozone  and  hydrogen 
peroxide. 

After^  the  apparatus  had  cooled  to 
the  temperature  of  the  room  (20°  C. ), 
the  height  of  the  liquid  was  marked 
on  the  outside  of  each  tube.  The  ter- 
minals, fP  and  IV,  were  then  con- 
nected to  a  Weston  voltmeter  having  a 
resistance  of  356  ohms,  each  division  of 
,  the  scale  being  0. 02  volt.  Upon  closing 
■^  the  circuit  there  was  a  throw  of  the 
needle  reaching  almost  exactly  one-half 
a  division,  indicating  .01  volt.  The 
needle  returned  instantly  so  nearly  to  zero 
that  no  deflection  could  be  detected 
with  certainty.  There  seemed  to  be  a 
barely  perceptible  deflection  indicating  about  .0005  volt.  The 
circuit  was  opened  for  about  five  seconds  and  on  closing  again  a 
similar  instantaneous  throw  of  the  needle  to  half  a  divison  of  the 
scale  was  obtained.     This  could  be  repeated  indefinitely. 

Admitting  that  a  constant  current  -n-as  maintained  through  the 
voltmeter  with  an  electromotive  force  of  .  0005  volt,  the  total  resist- 
ance of  the  circuit  being   about   360  ohms,  we  have,  at  most,  a  cur- 

=.1.39x10-''    ampere  and  an  output  of    .0005x 

1.39x10 '  =  6.95x10 '"  watt,    as  the  discharge   rate    of   the    battery. 


Fig.  1. 
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the  total  resistance  was  only  6  ohms  and  IV  =  C  A'.  Hence,  the 
current  is  greater  than  v/  l-lfixlO-'"  =  .0000107  ampere.  This 
current  would  consume  9  cm' of  hydrogen  in  about  89  days,  pro- 
vided the  active  surface  remains  constant. 

But  owing  to  tbO  form  of  the  cell  the  active  surface  of  foil  exposed 
to  the  gas  diminishes  as  the  volume  of  gas  diminishes  and 
(neglecting  the  surface  of  the  small  platinum  wire)  the  solution 
would  reach  the  top  of  the  foil  only  in  an  infinite  time.  The  curve 
in  Fig.  2  shows  the  relation  between  the  volume  in  cubic  centi- 
metres and  the  time  in  days  of  the  discharge,  on  the  assumption 
that  at  the  beginning  the  volume  is  9  cm'  and  the  current  .00001 
ampere. 

An  inspection  of  the  curve  shows  that  if  the  circuit  -were  closed 
through  a  resistance  of  360  ohms  the  volume  of  hydrogen  should 
diminish  to  less  than  7.4  cm'  in  35  days,  or  nearly  .046  cm'  per 
day  during  this  period.  But  as  the  cell  was  short-circuited  it 
should  ha\e  oxidized  the  hydrogen  much  more  rapidly. 

Four  observations  were  recorded  at  the  end  of  seven,  eleven, 
eighteen  and  thirty-five  days,  as  follows: 

Seven  days.  Volume  of  gases  unchanged.  Circuit  was  opened 
and  wires  were  connected  to  the  voltmeter.  Deflections  were 
obtained  exactly  like  those  obtained  on  the  first  day  of  the  experi- 
ment.    Cell  was  again  left  on  short  circuit. 

Eleven  days.  Volume  of  hydrogen  apparently  slightly^  increased. 
Volume  of  ox3-gen  perceptibly  dinnnished. 

Eighteen  days.  Volume  of  hydrogen  perceptibly  increased. 
Volume  of  oxygen  distinctly-  diminished. 

Thirt3--five  da\-s.  Volume  of  hydrogen  i:icreased  about  2^2  per 
cent.     Volume  of  oxygen  diminished  about  4  or  5  per  cent. 

In  preparing  to  take  a  reading  of  the  voltmeter,  and  before  the 
volumes  were  marked,  air  was  accidentally  admitted  into  the  tubes 
and  no  further  observations  were  made. 

The  results  obtained,  however,  are  sufficient  to  show  that  the 
change  in  the  volume  of  the  gases  was  not  such  as  w-ould  be  pro- 
duced b\-  the  combination  of  oxygen  and  hydrogen ;  but  tuch  as 
should  be  expected  from  the  operation  of  Dalton's  law  of  solubili- 
ties. Air  would  pass  into  the  hydrogen  tube  faster  than  hydrogen 
would  pass  out,  and  air  would  pass  into  the  oxygen  tube  slower 
than  oxygen  would  pass  out. 

The  conclusion,  therefore,  seems  reasonable  that  the  electrical 
energy  of  this  cell,  if  there  is  anv-  at  all,  is  from  some  other  source 
than  the  combustion  of  oxygen  and  hydrogen. 


TIME  IN   DAYS  tltc.n^rld 

Fig.  2. 

This  means  that  a  battery-  having  a  discharge  rate  of  one  watt 
would  require  about  1,440,000,000  such  pairs  of  electrodes,  or  a  total 
of  24,400,000  square  feet  of  platinum  foil  .001  inch  thick,  or  about 
2,030  cubic  feet  of  platinum!  It  is  hardly  worth  while  to  calculate  its 
weight. 

Notwrithstanding  the  small  output  of  this  cell,  it  was  short-cir- 
cuited and  allowed  to  stand  for  five  weeks  to  determine  whether 
there  w.is  any  alteration  in  the  volume  of  the  gases. 

The  volume  of  the  hydrogen  between  the  solution  and  the  top 
of  the  platinum  foil  was  about  nine  cubic  centimetres,  its  weight 
about  .0008  gram. 

Assuming  that  we  have  a  true  voltaic  cell  consuming  hydrogen 
and  oxygen  and  capable  of  maintaining  an  output  of  6.95x10-"'  watt 
when  the  resistance  circuit  is  360  ohms,  it  will  evolve  its  energ5'  and 
consume  its  chemically  active  material  more  rapidly  on  a  circuit  of 
low  resistance  than  on  one  of  high  resistance.  This  cell  will,  there- 
fore, on  short  circuit  evolve  more  than  6. 95x10-'".   But  on  short  circuit 


Influence  of  Carbons  on  the  Candle  Power  of  the  Arc   Light. 


BY   WII.BUR    M.    STINE. 

My  attention  has  been  called  to  a  letter  by  Mr.  B.  H.  Blood 
in  your  issue  of  March  9  on  a  recent  article  by  the  writer  bearing 
the  above  title  in  The  Electrical  World  for  Feb.  23.  He  is 
entirely  in  error  in  the  interpretation  of  the  premises  laid  down  in 
the  article  referred  to.  The  argument  throughout  this  article  is 
based  on  the  linninosily  of  the  electric  arc  between  carbon  points, 
no  reference  being  made  to  the  light  emitted  by  the  incandescent 
ends  of  the  carbons  themselves.  It  was  in  this  sense  that  the 
expression  "the  candle  power  of  the  arc  lamp  depends  upon  the 
amount  of  the  carbon  vapor  which  it  contains"  was  employed.  But 
the  phrase  "arc  lamp"  occurs  toward  the  close  of  the  article,  after 
the  main  argument  was  established.  It  would,  doubtless,  have 
added  much  to  the  clearness  of  the  article  to  have  omitted  the  use 
of  the  term  "lamp"  altogether.  Undoubtedly  the  expression  is 
open  to  criticism,  and  has  led  to  ambiguity  of  meaning. 

Prof.  B.  F.  Thomas,  in  the  discussion  of  the  paper  by  Mr.  L. 
B.  Marks  before  the  N.  E.  L.  A.  at  Cleveland,  stated  that  at  the 
usual  angle  of  maximum  intensity  of  illumination,  45  degrees,  he 
had  found  a  variation  of  over  50  per  cent,  in  the  candle  power  of 
carbons  burned  at  fairly  uniform  watts.  This  is  in  confirmation  of 
numerous  tests  already  published,  showing  the  influence  which 
carbons  exert  on  the  candle  power.  In  the  original  article  it  was 
the  writer's  aim  to  present  some  of  the  causes  for  this  wide  varia- 
tion based  on  experimental  data.  In  ordei  to  avoid  going  over 
giound  already  so  well  covered,  attention  was  entirely  directed  to 
the  arc  itself,  purposely  excluding  all  reference  to  the  incandescent 
ends  of  the  carbons  as  sources  of  light.  The  knowledge  on  this 
subject  is  so  full  and  generally  known  that  it  seemed  useless  to 
again  present  it.  There  was  also  an  additional  reason  for  this,  as 
will  be  explained  below. 

The  percentage  of  the  total  illumination  which  can  be  attributed 
to  the  electric  arc  alone  is  still  an  open  question,  and  one  on  which 
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radically  difToreiit  opinions  are  beld.  It  must  evidently  remain  such 
until  definitely  settled  by  experimental  evidence.  A  very  notable 
paper  on  (his  subject  was  presented  by  Hlibu  Thomson  in  1891, 
before  the  N.  K.  L.  A.  He  then  staled,  "In  regard  to  the  ideas 
put  forward  as  to  the  natuie  of  the  electric  arc  there  is  a  wide 
divergence.  These  views  are  remarkable  for  their  general  inaccuracy 
or  crudity,  and  have  evidently  l)een  handed  down  with  modifica- 
tions. Few  of  those  who  have  written  about  the  electric  arc,  at 
least  in  the  text  books,  seem  to  have  had  the  couiage  to  look  at  the 
arc,  or  they  have  'seen  it  through  a  glass  darkly,  and  not  (ace  to 
face.'  It  would  require  too  many  and  lengthy  quotations  to  gi.'e 
these  various  views.  In  most  of  them  the  light  of  the  arc  is  attri- 
buted to  intensely  heated  carbon  particles  tran.sported  by  the  current 
from  one  pole  to  the  other.  In  mast  of  them  the  idea  of  lartion 
I'apor  as  a  possible  factor  seems  never  to  have  arisen.  Others  attrib- 
ute the  arc  to  the  heated  air  between  the  carbons  which  carries 
carbon  particles,  some  of  which  are  burned."  Then  follows  a  quo- 
tation in  support  of  this  statement  (see  original  article  in  The 
IvLECTRicAL  World,  February,  1891 ).  To  this  may  be  added 
another  quotation,  "The  light  is  produced  by  the  incandescence  of 
the  carbons  at  the  point  of  separation.  "  *  (a) 

In  this  same  notable  paper  Prof.  Thomson  points  out  the 
existence  of  what  he  termed  "  carbon  vapor"  in  the  arc,  and  attrib- 
uted to  it  a  considerable  share  in  the  production  of  the  total 
illumination. 

We  find  in  the  most  recent  authority  on  this  subject  the  following: 
"It  has  been  estimated  that  in  the  continuous  current  arc  lamp  S 
per  cent,  only  of  the  total  light  emitted  is  due  to  the  arc,  a  piopor- 
tion  of  10  per  cent,  is  furnished  by  the  negative  carbon,  and  the 
rest,  or  85  per  cent. ,  by  the  positive  carbon,  "f  (b)  This,  it  will 
be  noted,  is  only  an  estimated  opinion,  and  is  not  based  on  experi- 
mental data. 

If  a  number  of  carbons  be  burned  under  similar  conditions,  and 
they  are  looked  at  through  colored  glass,  the  arc  will  be  seen  to  be 
decidedly  moie  pronounced  in  some  cases  than  in  others,  depend- 
ing upon  the  conditions  laid  down  in  the  original  article.  In  some 
cases  the  arc  is  so  pronounced  in  brilliance  that  it  would  seem  to 
contribute  more  than  5  per  cent,  to  the  total  illumination. 

In  the  original  article  the  term  carbon  vapor  was  employed  in 
the  same  sense  as  used  by  many  wiiters  on  luminous  flames.  The 
term  vapor  in  its  strict  scientific  sense  means  gas  near  the  point  of 
saturation.  In  its  ordinary  use  it  refers  to  matter  in  an  exceedingly 
fine  state  of  separation,  approaching  somewhat  closelj'  to  the  free 
molecular  separation  of  a  gas.  In  this  sense  the  term  is  strictly 
applicable  to  the  free  incandescent  caibon,  which  imparts  the  chief 
luminosity  to  flames,  and  which  is  equally  applicable  to  the  attenu- 
ated incandescent  carbon  in  the  electric  arc.  A  highly  luminous 
electric  arc  consists  then  of  true  gaseous  carbon,  but  feebly  lumin- 
ous, and  incandescent  carbon  vapor. 

The  electric  arc  when  viewed  through  a  glass  is  seen  to  be 
broader  at  the  positive  end  than  at  the  negative.  It  is  so  situated 
with  reference  to  the  crater,  which  vicinity  is  doubtless  the  chief 
source  of  light,  that  it  would  be  more  marked  at  the  angle  of  45 
degrees  than  on  the  horizontal.  There  is  reason  to  believe  that  its 
illuminating  power,  both  at  the  maximum  and  horizontal  points,  is 
a  larger  factor,  with  proper  carbons,  than  is  usually  admitted.  It 
is,  however,  so  difficult  of  isolation  that  its  luminous  value  may  be 
for  some  time  longer  only  a  matter  of  opinion. 

No  reference  in  the  original  article  was  made  to  the  incandescent 
ends  of  the  carbons  for  the  reason  that  their  variations  in  luminosity 
are  mainly  conditioned  by  the  same  causes  which  influence  the 
lighting  power  of  the  arc  itself.  Here,  as  in  the  arc,  the  quantity 
and  quality  of  the  light  depends  upon  the  emissive  power  of  the 
substance  heated  to  incandescence.  A  poor  carbon  yields  a  blue, 
feebly  luminous  arc  of  gaseous  carbon,  whose  emissive  power  is  low. 
Then  those  conditions  which  enrich  it  with  caibon  vapor  and 
increase  its  illuminating  power  will  at  the  same  time  increase  the 
emissive  power  of  the  carbon  ends.  It  then  matters  little  which 
side  of  the  question  is  discussed  since  the  results  are  the  same  in 
both  cases.  The  main  question  of  practical  value  is  what  quality 
of  carbon  will  yield  the  highest  total  candle  power.  Should  future 
experimental  data  not  support  this  view  of  the  influence  of  the  arc 
on  total  illumination  the  conclusions  as  to  the  quality  of  the  carbons 
must  undoubtedly  obtain. 

Prof.  Thomson  also    states    the    very    interesting    account    which 


Davy  himself  gives  of  his  classical  experiment.  Davy's  description 
is  as  follows:  "When  pieces  of  charcoal  about  an  inch  long  and 
one-sixth  of  an  inch  in  diameter  were  brought  near  each  other 
(within  the  thirtieth  or  fortieth  part  of  an  inch)  a  bright  spark  was 
produced,  and  more  than  half  the  volume  of  the  charcoal  became 
ignited  to  whiteness;  and  by  withdrawing  the  points  from  each 
other  a  constant  discharge  took  place  through  the  heated  air  in  a 
space  at  least  equal  to  /our  inches,  producing  a  most  brilliant 
ascending  arch  of  light,  broad  and  conical  in  form  in  the  middle." 

Electrical    Condition   of  Buried    Conductors   Due  to   Leakage 
Currents   from   Electric  Railways— III. 


•(a)  Electric  Light  Installations.     Salon 
t(4)  Industrial  Photometry.  Palaz-Patle 
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BY   \V.    STUART   SMITH. 

The  efTect  of  a  wire  from  track  to  pipe  was  occasionally  seen  at 
points  outlying  the  line  of  the  road  where  the  passage  of  a  car  past 
a  wired  point  would  cause  the  pipe  to  become  momentarily  -|-  to  a 
horse  or  cable  track  which  was  normally  -(-  to  the  pipes.  Those 
points  are  of  no  special  interest,  but  a  very  important  and  peculiar 
region  was  that  along  the  Mission  street  track  from  14th  to  24tb 
streets.  The  Mission  track  had  been  prepared  for  use  as  an  electric 
road,  but  the  system  was  not  then  in  operation.  Before  crossing 
the  San  Francisco  &  San  Mateo  track  at  14th  street  the  Mission 
track  was  +  to  the  pipes,  but  as  soon  as  14th  street  was  crossed  the 
pipes  along  Mission  street  at  once  became  considerably  -|-  to  the 
track  and  continued  so  with  varying  readings,  but  never  a  reversal 
until  about  24th  street,  when  reversals  began  to  occur,  and  at  26th 
street  the  track  had  again  become  permanently  -f-  to  pipes,  after 
which  the  potential  of  the  track  rapidly  rose  to  seven  or  eight  volts 
-)-  to  the  pipes.  This  bonded  track  crossed  the  S.  F.  &  S.  M. 
track  again  at  29tb  street.  It  was  much  better  bonded  than  the 
other  road  and  formed  a  shorter  path  from  the  ciossing  at  14th 
street  to  the  crossing  at  29th  than  the  S.  F.  &  S.  M.  track.  More- 
over, the  latter  road  was  not  bonded  across  a  cable  road  on  Valen- 
cia street,  which  consequently  produced  a  total  break  in  the  ground 
circuit.  Under  these  conditions  it  fight  have  been  expected  that 
the  Mission  track  would  cairy  the  current  across  the  hypotenuse  of 
the  triangle  formed  by  the  S.  M.  road,  and  hence  would  be  -\-  to 
the  pipes  instead  of  the  reverse,  as  was  found.  Measurements  made 
at  the  crossing  showed  that  there  was  several  volts  potential  differ- 
ence between  the  two  tracks  immediately  at  the  crossing,  showing 
no  metallic  connection  between  the  two,  and  the  dry  dirt  did  not 
permit  the  passage  of  current. 

A  wire  from  S.  M.  track  to  pipes  passed  current  to  the  latter  and 
the  current  received  down  town  would  naturally  tend  to  flow 
through  the  pipes  in  this  region,  thus  raising  their  potential  above 
the  track  as  shown. 

Another  point  of  considerable  peculiarity  was  at  Valencia  near 
26th.  There  is  a  cable  road  on  Valencia  as  far  as  the  junction  with 
Mission  street,  and  this  track  was  everywhere  -(-  to  the  pipe  except 
for  a  short  distance  near  26th,  where  the  water  pipe  was  permanently 
+  and  gas  varied  +.  This  is  an  isolated  point  in  which  the  rela- 
tions are  the  exact  reverse  of  those  found  for  long  distances  on 
both  sides,  and  it  is  more  peculiar,  as  it  is  not  on  the  line  of  an 
electric  road  and  hence  cannot  be  explained  by  any  consideration 
of  wires  to  pipes  and  broken  bonds  in  track.  It  seemed  impossible 
to  offer  an  explanation  of  this  reversal,  but  a  later  study  of  the  pipe 
systems  gave  the  key.  The  explanation  will  be  given  when  the 
second  series  of  tests  is  being  considered. 

As  it  was  known  that  the  San  Mateo  road  was  heavily  wired  to 
water  pipes  at  frequent  intervals  it  was  supposed  that  these  pipes 
would  be  +  'o  'he  gas  pipes  generall)',  unless  the  latter  were  also 
wired  to  track.  As  the  gas  was  frequently  found  -|-  to  water  it  was 
at  first  supposed  those  pipes  must  also  be  wired,  but  as  stated  above 
this  was  found  not  to  be  the  case. 

It  is  generally  supposed  that  water  pipes  are  more  liable  to  corro- 
sion than  gas  pipes,  owing  to  better  conductivit)-,  but  generally  both 
systems  are  practically  of  the  same  conductivity  owing  to  the  fact 
that  the  pipes  cut  no  figure  in  the  conductivity,  this  being  entirelj' 
determined  by  the  joints.  In  fact  if  there  is  anj  difference  in  con- 
ductivity it  is  in  favor  of  the  gas  pipes  (at  least  in  San  Francisco, 
owing  to  the  generally  sraaUer  resistance  of  the  joints).  Though 
water  pipes  are  no  better  conductors  than  gas  pipes,  yet  as  the 
former  only  were  wired  to  track  they  might  be  expected  to  be  -f-  to 
gas,  owing  to  the  resistance  between  the  two  systems  preventing  free 
passage  of  current  with  consequent  equalization  of  pressure. 

Nevertheless,  it  is  found  that  gas  is  as  frequently  -j-  to  water  as 
water   is  to  gas,  stiowing  that    though  one   system  may  receive    the 
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curreut  from  the  track  yet  it  is  quickly  divided  between  the  two, 
how  quickly  is  shown  by  the  fact  that  gas  is  frequently  +  to  water 
not  more  than  half  a  block  from  a  point  where  water  is  wired  to 
track  (even  50'  is  sometimes  sufficient  to  produce  a  reversal  of  rela- 
tions). The  study  of  the  conditions  beneath  the  surface  shows  that 
such  distribution  of  current  between  the  systems  takes  place  because 
in  many  cases  the  mains  in  crossing  each  other  come  almost,  if  not 
quite,  in  coutact,  and  the  services  from  one  system  everywhere  come 
very  close  to,  and  in  some  cases  lie  directly  upon,  the  other  main. 
Generally  there  will  be  two  such  service  crossings  (one  from  each 
system)  in  every  25'  or  50',  and  thus  throughout  the  entire  network 
of  pipes  there  are  points  of  low  resistance  where  current  can  pass 
from  one  system  to  the  other.  The  effect  is  as  though  the  systems 
were  wired  together  at  frequent  intervals  and  the  tendency  is  to 
equalize  the  pressure  between  systems  and  prevent  a  heavy  passage 
ol  current  at  any  one  point  on  account  of  a  s-mall  passage  of  cur- 
rent at  many  points. 

That  the  current  passing  at  any  one  point  is  small  is  shown  by 
the  fact  that  though  many  places  were  examined  no  signs  of 
electrolytic  action  could  be  found  anywhere.  A  certain  minimum 
current  is  necessary  to  overcome  the  chemiral  affinity  of  the  moist- 
ure or  salts  found  in  the  ground,  and  if  this  amount  is  not  reached 
no  corrosion  can  accrue  no  matter  what  the  potential  may  be.  The 
fact  that  even  when  one  system  of  pipes  comes  to  a  terminus  and 
must  pass  its  current  to  the  other  system  the  potential  difference  is 
generally  not  much  greater  than  is  everywhere  found  between  the 
two  svstems  shows  how  efficient  the  service  crossings  are  in  dis- 
tributing the  current  between  the  systems. 

The  reason  for  gas  pipes  being  -)-  to  the  water  so  near  a  point 
where  the  latter  is  wired  to  the  track  is  now  obvious.  When  the 
current  passes  from  track  to  pipe  it  is  quickly  distributed  between 
the  systems,  and  the  greater  drop  of  potential  over  the  joints  of  the 
water  pipes  causes  the  gas  to  be  -j-.  Then  the  passage  of  curreut  is 
the  reverse  way  until  a  resisting  joint  in  gas  causes  water  to  become 
-^,  and  thus  the  see-saw  of  relation  takes  place  throughout  the  entire 
area  of  influence. 

The  companies  were  advised  that  generally  no  danger  need  be 
feared  on  account  of  these  potential  lelatious,  but  if  a  point  was 
found  where  service  or  main  corroded  on  account  of  them  the  rem- 
edy would  be  to  wire  the  systems  together  at  that  point.  The  dis- 
tribution is  so  rapid  that  a  wire  from  track  to  one  system  is  in  all 
respects  equivalent  to  a  wire  to  the  other. 

Mr.  Farnham's  original  paper  said  the  conductors  were  in  a  dan- 
gerous condition  when  tbej-  were  +  to  the  ground,  and  this  is  prob- 
ably true  with  a  conductor  located,  as  was  his  telephone  cable,  so 
that  the  only  points  where  current  could  pass  were  where  it  touched 
the  ground  in  the  manholes,  but  in  these  tests  it  was  found  that 
with  the  far  more  complicated  conditions  that  exist  in  a  network  of 
conductors  entirely  buried  in  moist  earth  the  results  found  do  not 
warrant  the  assumption  that  a  potential  relation  showing  the  pipes 
-)-  to  the  ground  is  necessarily  dangerous.  Mr.  Farnham  found 
that  in  all  places  far  removed  from  the  power  house  with  —  of 
dynamos  to  rails  the  ground  was  -)-  to  his  conductor,  and, 
indeed,  in  the  case  of  a  conductor  arranged  as  was  his  telephone 
cable,  any  other  result  was  not  to  be  expected,  and  even  in  the  case 
of  a  pipe  system  forming  conductors  lying  entirely  in  moist  earth 
it  might  be  supposed  that  where  the  track  was  +  to  the  pipes 
ground  would  also  be  -|-  on  account  of  a  passage  of  current  from 
track  to  pipes  through  the  ground,  but  these  tests  show  that  gen- 
erally the  contrary  is  the  case,  and  in  most  places,  except  on  the 
extreme  lower  reaches  of  a  road  or  where  one  system  comes  to  a 
terminus  and  passes  its  current  to  the  other,  the  pipes  are  gener- 
ally -|-  to  the  ground  whatever  the  relation  between  track  and 
pipes  may  be.  Of  course  if  the  test  is  made  between  the  surface 
ground,  near  the  track,  and  the  pipe  the  ground  will  be  +,  but  if 
the  test  be  made  between  the  pipe  and  the  ground  alongside 
the  pipe  is  generally  +,  and  in  regions  outlying  the  line  of  the 
road  it  makes  little  difference  whether  the  ground  contact  is  made 
1'  or  100'  from  the  pipe,  the  pipe  is  generally  -)-  about  the  same 
amount  at  either  distance  and  either  towards  or  away  from  the 
power  house. 

The  cause  is  evident  when  once  the  fact  of  drop  of  potential 
everywhere  in  the  pipes  is  recognized.  There  is  a  continual  tend- 
ency for  the  current  to  leave  the  pipes  and  pass  through  the 
ground  to  points  ahead  on  the  same  pipe.  Generally  this  current 
is  far  too  small  to  have  any  possible  effect,  nut  if  a  very  highly 
resisting  joint  was  encountered  in  a  pipe  which  was  carrying  consid- 
erable current  a  considerable  potential  difference   might  be  set    up 


between   two  points  only  an  inch  or  two  apart  and  very  serious  cor- 
rosion occur.     The  remedy  would  be  to  wire  across  the  joint. 

The  ground  tests  were  generally  made  by  driving  a  bar  into  the 
ground  in  the  hole  dug  to  expose  the  pipes. 

When  the  gas  pipes  came  to  dead  ends  and  passed  current  to 
the  water  pipes  the  gas  pipes  were  generally  -f-  to  the  water 
pipes  and  to  the  grounds,  and  in  such  regions  water  pipes  were  some- 
times -j-  to  ground  and  sometimes  — .  If  gas  was  -{■  to  water  to  any 
considerable  amount  Uie  ground  was  apt  to  be  +  to  the  water  pipe, 
showing  the  passage  of  an  appreciable  amount  of  current  from  gas 
to  water.  This  was  the  case  in  all  the  region  from  one  to  two 
blocks  west  of  Guerrero,  from  14th  street  to  30th,  the  gas  pipes  only 
extending  that  distance  west  of  Guerrero  except  along  18th  street. 

At  the  upper  end  of  18th  street  gas  came  to  dead  ends.  Very  gen- 
erally water  was  +  in  that  region  during  the  first  tests  because  the 
current  entering  the  pipes  must  come  down  18th  and  go  south  in 
order  to  reach  the  power  house,  and  current  entering  water  pipes 
would  in  part  go  to  the  gas  pipes  instead  of  the  reverse,  as  is  the 
case  toward  30th  street  as  above  mentioned. 
(To  be  continued.) 


Action  of  a  Single-Phase  Synchronous  Motor— II. 


BV  FRKDERICK   BEDELL  AND  HARRIS  J.    RYAN. 

The  phase  position  of  the  motor  with  respect  to  the  generator  is 
represented  exactly  by  the  phase  positions  of  their  respective 
E.  M.Fs.  The  relative  phase  position  of  these  E.  M.Fs.  was  deter- 
mined by  graphical  construction,  as  in  Fig.  5.  The  generator  and 
motor  E.  M.  Fs.  and  their  resultant  being  known,  their  position  is 
determined  by  a  construction  analogous  to  the  parallelogram  of 
forces.  In  Fig.  5,  ab  represents  the  direction  and  magnitude,  taken 
in  any  convenient  scale,  of  the  generator  E.  M.F.  ;  ad,  the  motor 
E.M.F.,  as  taken  from  the  magnetization  curve;  ac,  the  resultant 
E.  M.F.  The  magnitudes  of  the  E.  M.Fs.  being  known,  their  rela- 
tive positions  are  thus  determined.  The  angle  between  the  resultant 
E.  M.F.,  ac,  and  the  current,  being  determined  as  described  above, it^ 
may  be  drawn  to  represent  the  current.  The  diagrams,  Nos.  1-22, 
are  thus  constructed: 

The  angle  dad  measured  backward  (or  clockwise)  shows  the  phase 
position  of  the  motor  armature  with  respect  to  the  generator  arma- 
ture, and  it  should  agree  substantial!}'  with  the  disc  reading  of  the 
phase  indicator. 

The  energ)-  in  watts  delivered  by  the  generator  to  the  circuit  is 
equal  to  the  product  of  the  impressed  E.M.F.  {£)  and  of  ae,  which 
is  the  component  of  the  current  ag"  in  line  with  the  impressed 
E.  M.  F. 

The  energy  in  watts  transformed  into  mechanical  power  b}'  the 
armature  is  equal  to  the  product  of  E'  and  of  of,  the  component  of 
the  current  (7g-  in  line  with  E'.  This  product  must  be  negative  in 
value,  showing  energy  consumed  and  not  produced,  for  the  machine 
to  run  as  a  motor.  The  mechanical  power  developed  is  expended 
in  driving  the  Edison  machine  on  open  circuit,  and  in  journal  fric- 
tion, hysteresis  and  foucault  currents.  The  iron  losses  increase  as 
the  field  excitation  in  increased.  The  difference  between  the  watts 
delivered  and  the  watts  transformed  into  mechanical  power  is 
equal  to  the  RP  losses  of  the  armature  circuit.  Thus  from  the  fifth 
observation  (see  Diagram  5,  )  we  have: 

Watts  input  =  41.5  X  3.85  =  160. 
Watts  mechanical  power  =  29.7  X  5.0    =  148. 

The  J?/-    losses  =  160    —  143    =    12  watts. 

No  measurements  were  made  with  a  motor  field  current  above  six 
amperes,  on  account  of  the  possibility  of  springing  the  armature 
shaft ;  it  is  to  be  supposed  that  the  motor  would  run  S3nchronousIy 
beyond  this  point. 

The  results  are  shown  in  Fig.  10,  and  in  the  diagrams  Nos.  1-22. 
In  Fig.  10,  curve  C  shows  the  armature  current  for  different  field 
excitation;  the  current  becomes  less  and  less  as  it  comes  into  phase 
with  the  impressed  electromotive  force,  and  then  increases  as  it 
takes  a  position  in  advance  of  the  electromotive  force.  That  there 
is  a  point  of  minimum  current  and  a  maximum  power  factor  has 
been  shown  by  Mr.  Mordej-,  in  a  curve  like  C,  Fig.  10.  Mr. 
Steinmetz  has  determined  curves  analytically,  plotting  them  from  a 
quartic  equation,  showing  the  relation  between  armature  current  and 
motor  E.M.F.  He  assumes  a  constant  reactance  and  the  absence  of 
armature  reactions.  His  theoretical  curve  for  no  load  (where  no 
load  means  the    aosence  of  friction  and  of    all  energy  expenditure) 

•  Coddensedfrom  the  lournal  of  Franklin  Institute,  March,  1895. 
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meets  tbe  X-axis  at  a  sharp  point  which  would  show  that  when  the 
motor  was  doing  absolutely  no  work  the  armature  curient  wouUl 
actually  lie  brought  to  zero,  for  a  particular  value  of  the  field  cur- 
rent. His  curve  for  light  load  corresponds  approximately  with  curve 
C.  It  is,  however,  constructed  for  a  constant  load,  whereas  the  load 
in  the  present  investigation  became  greater  as  the  hysteresis  losses 
increased  with  the  excitation. 

The  increase  in  the  generator  E.M.F.  on  account  of  armature 
reactions,  although  the  speed  and  excitation  were  constant,  is  shown 
in  curve  /),  Fig.  10.  That  armature  reactions  have  the  opposite 
effect  in  the  motor,  as  mentioned  earlier  in  this  paper,  is  .shown  by 
curves  fi  and  G,  which  represent,  respectively,  the  E.M.F.  observed 
at  tlie  brushes  of  the  motor,  and  that  obtained  from  the  curve  of 
magnetization.  With  a  small  field  excitation,  theaimati.re  current, 
which  is  a  lagging  current  with  reference  to  the  generator  E.  M.F. , 
is  one  of  advance  with  relerence  to  the  motor  E.  M.F.  ;  and  the 
armature  reactions  are,  therefore,  such  that  the  E.M.F.  at  the 
brushes  of  the  motor  is  greater  than  that  obtained  from  the  curve  of 
magnetization.  With  a  larger  field  excitation  of  the  motor,  the 
armature  current  is  one  of  advance  with  reference  to  the  generator 
E.M.F.,  and  a  lagging  current  with  reference  to  the  motor  E.M.F., 
which   causes  tbe  E.M.F.  at  the  brushes  of  the  motor  (curve  F)  to 


In  a  recent  paper  on  "Some  Aiivantages  of  Alternate  Currents," 
I'rof.  ,S.  1*.  Thompson  lays  paiticular  stress  on  this  condenser  action 
of  an  over-excitcil  synchronous  motor,  anil  emphasizes  the  fact  that 
synchronous  motors  may  advantageously  be  operated  in  parallel 
with  transformers,  to  overcome  the  effects  of  self-induction.  We 
have  experimented  at  length  upon  the  action  of  condensers  in 
parallel  with  transformers,  and  the  advantages  to  be  obtained  by 
this  system  of  operation.  Inasmuch  as  the  transformer  tends  to 
make  the  current  lag,  ami  the  condenser  tends  to  place  the  current 
in  advance  of  the  E.M.I'.,  it  is  possible  to  obtain  such  a  balance 
between  the  two  that  the  line  current  will  be  in  phase  with  the 
electromotive  force.  Under  these  circumstances  a  certain  amount  of 
power  is  transmitted  with  a  minimum  current.  The  polar  diagrams, 
in  the  present  paper,  show  conclusively  that  the  condenser  action  of 
overexcited  synchronous  motors  will  enable  them  to  be  operated  in 
the  same  way  as  were  the  condensers  in  the  paper  referred  to. 

The  changes  in  the  magnitude  and  direction  of  the  armature  cur- 
rent, as  the  field  excitation  changes,  are  clearly  seen  in  Fig.  11. 
The  current  for  the  first  observation  (compare  diagram  1)  for  the 
weakest  field  excitation,  has  the  position  /i.  As  the  field  excitation 
increases,  it  takes  successively  the  positions  indicated  by  points, 
coming  into  phase  with  the  E.M.F.,  and  finally  in  advance  of  it,  as 


Polar  Diagrams,    Nos.     1-22. 


be  less  than  that  obtained  from  the  magnetization  curve,  as  shown 
in  curve  G.  The  rise  in  the  generator  E.M.F.,  due  to  armature 
reactions,  corresponding  to  this  decrease  in  motor  E.M.F.,  due  to 
the  same  cause,  is  shown  in  curve  D,  as  already  explained.  These 
curves  have  not  been  corrected  for  the  fall  of  potential  due  to  the 
impedance  of  the  armature;  but  the  results  are  quite  striking  and 
are  in  accordance  with  the  explanation  given  in  the  early  part  of 
this  paper,  to  the  effect  that  the  armature  reactions  in  the  generator 
and  motor  assist  in  the  self-regulation  of  the  plaut.  The  gradual 
change  in  armature  lag  is  shown  by  curve  A'. 

In  diagrams,  Nos.  1-22,  the  current,  represented  by  the  heavy 
arrow  /,  lags  behind  the  generator  E.M.F.  when  the  field  excita- 
tion of  the  motor  is  weak.  The  motor  thus  produces  the  effect  of 
self-induction  in  the  circuit. 

As  the  excitation  is  increased,  the  current  comes  more  and  more 
into  phase  with  the  E.M.F.,  and  finally  comes  into  phase  with  it. 
The  armature  current  is  now  a  minimum.  A  further  increase  in  the 
field  excitation  advances  the  armature  current  ahead  of  the  E.M.F.  ; 
that  is,  the  motor  now  acts  the  same  as  a  capacity  or  condenser,  in 
a  circuit,  this  capacity  effect  increasing  as  the  field  excitation 
increases. 


shown  in  the  position  A:,  corresponding  to  the  last  observation 
(see  diagram  22).  The  heavy  arrow  It  represents  the  current  for 
one  particular  observation.  The  locus  for  the  armature  current  is 
obtained  by  drawing  the  curve  through  the  successive  points.  With 
a  constant  E.M.F.  tbe  distance  of  any  point  of  this  curve  above  the 
horizontal  would  be  proportional  to  the  power  given  the  motor. 
With  a  constant  E.M.F.  and  constant  power  supplied  to  the  motor, 
the  curve  would  be  a  horizontal  straight  line.  The  rise  in  the  curve 
at  the  left  is  due  to  the  increased  power,  necessary  in  this  case,  as 
the  field  current  of  the  motor  is  increased.  The  irregularity  in  the 
curve  at  the  right  is  due  to  the  instability  ot  operation  during  tbe 
first  few  observations. 

In  constructing  the  polar  diagrams,  the  values  of  d,  the  angle  of 
lag  of  the  motor  armature,  as  obtained  by  the  readings  ot  the  phase 
indicator,  were  not  employed.  From  the  diagrams  constructed  as 
described  above,  the  value  of  the  armature  lag  was  obtained  and 
agreed  closely  with  the  armature  lag  as  show  n  by  the  phase  indicator. . 
The  accuracy  of  the  work  and  the  correctness  of  the  reasoning  were 
thus  completely  verified  by  the  phase  indicator  readings. 

The  polar  diagrams,  here  shown  for  the  first  time,  thus  simply 
show  the  complete  action  of  the  synchronous  motor. 
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Electrodynamic  Machinery— XXX. 

BY   EDWIN   J.    HOUSTON    AND   A.    E.    KENNKI,I,Y. 

154.  During  the  rotation  of  tlie  annature  of  a  dynauio-clectric 
machine  through  the  flux  produced  hy  its  field  magnets,  electromotive 
forces  are  not  only  generated  in  the  conducting  loops  on  the 
annature  l)v  the  successive  filling  and  emptying  of  its  loops  with 
flux,  hut  they  are  also  generated  in  all  masses  of  metal  revolving 
through  the  flux;  in  other  words,  the  iron  in  the  armature  core  and 
the  copper  of  the  conductors  will  be  the  seat  of  E.  M.  Fs.  Though 
these  K.  M.  Fs.  may  be  locally  very  small,  yet,  since  the  resistances 
of  their  circuits  are  generally  exceedingly  small,  the  strength  of 
the  currents  set  up  may  be  very  considerable. 

Such  currents  are  generally  known  as  eddy  currents.  They  are 
necessarily  alternating  in  character,  their  frequency  depending 
upon  the  speed  of  revolution  and  upon  the  number  of  poles. 

Not  only  is  the  energy  expended  in  eddy  currents  lost  to  the 
external  circuit,  since  they  cannot  be  made  to  contribute  to  the 
output,  but  such  currents  also  unduly  limit  the  output  of  the  arma- 
ture, by  raising  its  temperature,  independently  of  the  increase  of 
temperature  due  to  the  passage  of  the  useful  armature  current 
through  the  conducting  loops.  Losses  of  energy  due  to  eddy  cur- 
rent are  of  the  t\-pe  /*  R  (in  watts),  /  being  the  strength  of 
the  local  current  in  amperes,  and  R  the  resistance  of  the  local  cir- 
cuit in  ohms. 

155.  It  is  evident  that  a  d3'namo  machine  can  never  be  designed 
so  as  to  be  entirely  free  from  eddy  currents,  for  conducting  loops 
must  be  placed  on  the  armature,  and  in  nearly  all  the  types  of  prac- 
tical dynamo  machines  iron  armature  cores  are  employed. 

All  that  can  be  done  is  to  reduce  these  losses  as  far  as  is  commer- 
cially practicable.  In  the  case  of  the  iron  core,  for  example,  the 
advantage  arising  from  its  use,  namely,  the  decrease  in  the  reluctance 
of  the  magnetic  circuit,  can  be  retained,  provided  the  material  of  the 
core  is  made    continuous  in  the  direction  of  the  magnetic  flux  paths. 

156  If  a  piece  of  metal  be  revolved  in  a  magnetic  field,  it  will  en- 
close magnetic  flux.  A  distribution  of  E.M.Fs.  will  be  established  in 
it  according  to  the  rate  at  which  the  enclosure  takes  place,  and  de- 
pending upon  the  shape  of  the  piece.  These  E.  M.  Fs.  will  produce 
eddy  currents  in  the  moving  metal.  The  rate  of  expending  work  in 
eddy  currents  will  be  in  direct  proportion  to  the  conductivity  of  the 
material.  A  piece  of  revolving  copper  will  have  much  more  work 
expended  in  it  by  eddy  currents  than  a  piece  of  lea<l  or  German 
silver.  If,  however,  we  divide  the  mass  of  metal  into  a  number  of 
segments  or  smaller  portions,  the  total  E.  M.  F.  at  any  instant  will 
be  divided  into  a  number  of  parts,  one  in  each  segment,  and  the 
resistance  of  each  segment  to  its  E.  M.  F.  will  be  much  greater 
than  the  resistance  of  the  entire  mass.  The  energy  wasted  in  the 
mass  will  therefore  be  reduced.  For  this  reason  the  iron  core  of  the 
armatuie  is  divided  into  sheets  or  laminae,  in  such  a  manner  that 
the  sheets  afford  a  continuous  path  to  the  magnetic  flux,  but  no 
circuit  is  provided  for  eddy  currents  across  the  sheets.  The  mag- 
netic flux  is  conducted  through  the  entire  length  of  the  sheet, 
but  the  circuits  of  the  eddy  currents  are  all  in  the  cross  sections  of 
the  sheet.  The  division  of  the  armature  core  does  not,  t  herefore, 
increase  the  magnetic  resistance,  or  reluctance  of  the  armature,  but 
enormously  increases  its  resistance  to  eddy  currents. 
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Fig.   142.— Diagram   Illustrating    Effects    op   Laminating 
Armatdre  Cores  Upon  Eddy  Currents. 

Fig.  142  represents  at  D,  an  armature  core  of  solid  iron  capable  of 
being  revolved  in  a  quadripolar  field  A',  i^.  A",  5-,  the  arrows 
indicating  the  general  directions  of  the  flux  paths.  The  cross 
section  of  the  armature  is  shown  at  A,  and  the  arrows  represent 
diagrammatically  the  distribution  of  the  eddy  currents  set  up  in  the 
S9lid  mass  of  iron  during  the  rotation  of  the  armature.  At  B,  the 
cross   section  is  represented  with  laminations  parallel    to  the  axis  of 


the  annature,  as,  for  example,  when  the  annature  core  is  composed 
of  a  spiral  winding  of  sheet-iron  ribbon.  Here  the  eddy  currents 
are  limited  to  the  cross  section  of  eacli.band  or  lamina.  The  mag- 
netic flux,  however,  has  to  penetrate  all  the  discontinuities  between 
the  bands,  in  order  to  penetrate  to  the  deepest  layer,  as  shown  in 
Fig.  8,  unless  the  flux  be  admitted  to  the  armature  on  its  sides. 

At  C,  the    armature  is  laminated  in   planes  perpendicular    to    the 
axis,  or  is  built  up  of  sheet  discs.     Here  the  eddy  currents  are  con- 


Fig.    143.— Diagram     Indicating    the    Transposition   of    a 
Multiple  Armature  Conductor. 

fined,  as  in  the  last  instance,  to  the  section  of  each  disc,  but  the 
flux  passes  directly  along  each  sheet. 

While,  therefore,  the  methods  of  construction  indicated  at  B  and  C 
are  equally  favorable  to  the  suppression  of  eddy  currents,  B.  tends 
to  increase  the  reluctance  of  the  armature,  and  to  magnetically  sat- 
urate the  outer  layers  of  the  core,  with  a  corresponding  sparsity  of 
flux  in  the  inner  layers. 

157.  Taking  a  single  lamina  of  the  armature  core,  it  is  clear  that 
if  the  intensity  in  the  core  is,  say,  12  kilogausses,  each  square  centi- 
metre of  cross  section  in  the  lamina  is  linked  with  12  kilowebers, 
first  in  one  direction  and  then  in  the  opposite  direction,  as  the  arm- 
ature moves  from  one  pole  to  the  next.  The  value  of  the  E.  M.  F. 
round  the  cross  section  of  the  lamina,  considered  as  a  loop,  depends 
upon  the  speed  with  which  the  linkage  takes  place,  and,  therefore, 
on  the  intensity  ,  the  speed  of  rotation  and  the  number  of  poles. 
The  average  E.  M.  F.  in  a  lamina  rotating  at  a  given  speed  through 
a  quadripolar  field  of  intensity  ffi  =  12,000,  would  be  four  times  as 
great  as  when  passing  through  a  bipolar  field  of  intensity  (8^6,000. 
The  rate    at  which  an    E.  M.  F.  of    e    volts    expends    energy  in    a 

e''  .   . 

resistance  of  r  ohms  being  —  watts,  the  average  wasteful    activity 
r 

in  eddy  currents  depends  upon  the  square  of  the  speed  of  magnetic 
reversal  in  the  core,  and  also  upon  the  square  of  the  intensity.  If, 
then,  we  double  the  speed  of  revolution  in  an  armature  core,  we 
quadruple  the  eddy-current  waste  of  power.  The  higher  the  inten- 
sity of  magnetic  flux  in  the  armature  and  the  more  rapid  the 
reversal,  the  more  important  becomes  the  careful  lamination  of  the 
annature,  but  the  eddy  current  loss  in  armature  cores  is  usually  very 
small  when  the  plates  have  a  thickness  not  exceeding  0.02". 

158.  As  we  have  seen,  eddy  currents  are  not  limited  to  the  iron 
core  of  an  armature,  but  are  also  set  up  in  the  conductors  wound 
on  the  armature. 

In  this  case  eddy  currents  are  set  up  in  their  substance  by  revo- 
lution under  the  poles,  but  the  conditions  differ  slightly  in  detail. 
A  Gramme-ring  armature,  for  example,  has  no  eddy  currents  set  up 
in  the  conductors  except  upon  the  outer  surface  of  the  armature, 
since  the  flux  passes  through  the  wire  at  the  outer  surface  and  not 
through  the  wire  on  the  inner  surface.  Similarly,  a  drum  armature 
has  no  eddy  currents  ret  up  in  the  wire  upon  the  ends  of  the  drum, 
if  we  may  neglect  such  leakage  flux  as  may  pass  through  the  ends 
of  the  core,  .^gain,  the  amount  of  eddy  current  loss  will  depend 
upon  the  distribution  of  the  magnetic  flux  over  the  surface  of  the 
armature.  If  the  flux  entering  the  armature  terminates  sharply  at 
the  edge  of  the  pole  pieces,  so  that  the  wire  suddenly  enters  or 
suddenly  leaves  a  powerful  magnetic  field  in  the  air  gap,  the  rate  of 
change  of  the  flux  enclosed  in  the  substance  of  the  wire  will  rapidly 
vary,  inducing  a  brief,  but  powerful,  E.  M.  F.  in  its  substance,  and 
the  total  expenditure  of  energy  bj'  eddy  currents  will  be  consider- 
ably greater  than  if  the  gradient  of  magnetic  intensity  in  the  neigh- 
borhood of  the  polar  edges  is  less  abrupt  and  Ihe  E.  M.  F. 
smaller  in  amount  but  more  prolonged. 

159.  The  eddy  current  loss  for  a  given  size  of  machine  is 
apt  to  be  considerably  greater  with  low  pressure  than  with  high 
pressure  armatures,  since  the  former  require  few  massive  copper 
conductors,  while  the  latter  require  many  separateh'  insulated 
conductors.  The  plan  is,  therefore,  frequently  adopted  of  wind- 
ing low-pressure  smooth-cored  armatures  with  multiple  conduct- 
ors, each  main  conductor  being  composed  of  a  cable  of  separately 
insulated  wires.     Even  when  this   is  done,  an  additional  precaution 
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is  necessary,  namely,  to  transpose  the  comluctors  or  twist  theni 
through  180  degrees,  half  way  across  the  armature  surface,  in  order 
to  prevent  any  pair  of  wires  from  acting  as  a  loop  for  the  genera- 
tion of  K.  M.  Fs.  This  is  illustrated  diagrannnatically  in  Fig.  143, 
where  the  multiple  conductor  CC,  consisting  of  five  insulated  wires, 
laid  over  the  surface  of  the  armature  core  AAAA,  is  reversed  in 
the  centre,  so  that  the  advancing  wire  at  one  end  becomes  the 
receding  wire  at  the  other,  and  vice  versa. 

It  is  .sometimes  found  that  the  insertion  of  a  sheet  iron  cylinder  of 
the  form  outlined  in  Fig.  144,  do.sely  fitted  into  the  polar  l)ore,  anil 
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Fig.  144.— Iron  Cylinder  or  Bushing  for  Field  Core. 

forming  a  lube  within  which  the  armature    revolves,  greatly  dimin- 
ishes the  waste  of  energy  in  eddy  currents. 

This  is  for  the  reason  that  the  edges  of  the  pole  pieces  are 
removed,  and  the  flux  through  the  entrefer  gradually  varies  between 
zero  and  full  intensity  as  we  advance  round  the  field.  The  effective 
area  of  the  polar  surfaces  is  for  the  same  reason  increa.sed.  The 
objection  to  the  introduction  of  such  a  cylinder  lies  in  the  magnetic 
leakage  it  introduces,  for  if  A  be  the  cross  section  of  the  soft  iron 
sheet  in  square  centimetres,  the  flux  it  will  carry  direct  from  pole 
to  pole  will  be  roughly  20,000  A,  webers,  and  this  flux  has  to  be 
provided  for  through  the  magnetic  circuit  of  the  field  frame  in 
addition  to  other  leakage  and  the  useful  flux  through  the  armature. 

160.  When  the  armature  conductors  are  buried  beneath  the  surface 
of  the  iron,  as,  for  example,  when  they  run  in  the  deep  grooves  of 
tooth-cored  armatures,  practically  no  eddy  currents  are  produced  in 
them,  for  the  reason  that  the  space  they  occupy  is  almost  free  from 
the  flux  established  hy  the  field.  A  tooth-cored  armature  may,  there- 
fore, be  considered  as  an  armature  in  which  the  eddy  currents  are 
confined  to  the  iron  laminae  of  the  core.  This  feature  constitutes 
one  of  the  advantages  of  tooth -cored  armatures. 

Laboratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued. ) 


A  Large   Electric  Locomotive; 


In  the  March  number  of  the  Transactions  of  the  American  Insti- 
tute of  Electrical  Engineers  is  a  description  by  Dr.  Gary  T.  Hutch- 
inson of  a  large  electric  locomotive  which  has  just  been  finished 
by  the  Baldwin  Locomotive  Works.  This  locomotive  ha^  eight 
drivers  connected  rigidly  by  side  bars,  making  a  wheel-base  of  16 
feet,  the  length  over  all  being  about  30  feet.  The  weight  is  133,000 
pounds  uniformly  disitributed  on  the  eight  drivers,  giving  16,700 
pounds  on  each  driver.  There  are  four  motors,  one  on  each  axle, 
the  motors  being  built  diiectly  on  the  axle  without  springs  of  any 
kind  between  the  armature  and  the  axles.  The  machine  has  a 
capacity,  on  a  four  hour  test,  of  1,000  hp  at  a  speed  of  35 
miles  per  hour.  The  regulation  is  the  series  parallel,  the 
motor  being:  1st,  all  in  series;  2d,  two  series  by  two  in  parallel; 
3d,  all  four  in  parallel.  There  is  also  a  resistance  intended  for 
use  on  first  position  in  starting.  The  lowest  speed,  without  resist- 
ance, is  about  seven  miles  per  hour. 

A  test  recently  made  at  the  Baldwin  Locomotive  Works  showed 
an  efficiency  of  more  than  92  per  cent,  when  operating  1,000  hp. 
The  motors  are  designed  so  that  they  will  work  without 
sparking  with  full  current  in  the  armature  at  one-half  normal  field 
strength.  That  is  to  say,  they  will  operate  at  any  speed  from  35 
miles  per  hour  up  to  about  65  miles  per  hour  at  the  same  power, 
the  drawbar  pull  varying  inversely  as  the  speed.  At  speeds  below 
35  miles  per  hour  the  drawbar  pull  is  constant,  the  power,  there- 
fore, being  directly  proportional  to  the  speed.  The  smoothness  and 
absence  of  vibration  was  very  noticeable  in  the  test  referred  to. 
The  entire  machine  was  supported  on  four  jacks,  without  bracings; 
when  running  with  full  torque,  there  was  scarcely  any  shaking. 
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Every  electrical  system  has  a  definite  period  of  oscillation  deter- 
mined by  its  particular  properties.  If  we  could  apply  an  instanta- 
neous electromotive  .stress  to  any  point  of  it  thf  cflcct  would  be 
that  the  resulting  strain  would  travel  back  and  forth  with  a  definite 
frequency  until  its  energy  would  be  completely  exhausted  by  doing 
work  on  various  parts  of  the  system.  The  action  resembles  that 
which  takes  place  when  we  strike  the  end  of  a  long  rod  with  a 
hammer.  An  impulse  is  sent  out  at  a  rate  depending  on  elasticity, 
density,  and  so  forth,  travels  to  the  end  of  the  rod,  is  reflected,  and 
so  goes  on  swinging  back  and  forth  until  the  energy  is  frittered 
away.     This   corresponds    to  electric    oscillations    on   open    circuit. 

The  two  properties  of  an  electrical  system  which  determine  its  vibra- 
tion period  are  its  self-induction,  which  we  have  seen  is  analogous 
to  inertia,  and  its  capacity,  which  resembles  elasticity  in  the  dielec- 
tric, capable  of  taking  u])  and  returning  energy.  Resistance,  like 
intermolecular  friction  in  the  rod  just  referred  to,  determines  the 
rate  at  which  the  vibrations  will  die  out  by  yielding  up  Iheif  energy 
to  the  system,  but  has  ordinarily  an  almost  negligible  effect  on  the 
vibration  period.  • 

This  period  in  an  electric  circuit  is  to  a  close  degree  of  approxi- 
mation given  by  the  following  formula: 

T  =  .00629  v//  /-=    "-'^   v/y    c 
■^  '-       1,000      •''  ^ 

In  this  7  is  the  natural  time  period  of  the  circuit  expressed  in 
seconds,  L  is  the  coefficient  of  self-induction  in  henrys,  and  t"  the 
capacity  in  microfarads.  For  example,  suppose  we  are  dealing  with 
a  circuit  of  which  the  capacity  is  two  microfarads  and  the  self-induc- 
tion   one  henry.     Let  it  be  arranged  as  in  Fig.  29.     For    simplicity 
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Fig.  29. 

the  inductance  and  capacity  are  shown  localized  and  in  series  as 
would  happen  if  a  line  ran  through  a  group  of  series  transformers  and 
thence  into  a  cable.  If  the  line  were  open  circuited  beyond  the  cable 
we  might  find  a  very  severe  strain  on  the  cable  insulation.  The 
period  of  this  line  would  be  .00887  second,  about  113  cycles  per 
second.  If  this  should  chance  to  be  the  frequency  of  the  generator 
it  would  be  in  lesonauce  with  the  line,  and  each  wave  of  E.  il.  F. 
sent  out  by  the  generator  will  add  itself  to  another  wave  just  start- 
ing out  in  the  same  direction.  A  period  later  these  two  added 
E.  M.  Fs.  would  be  reinforced  by  the  next  generator  wave,  and 
so  on  indefinitely. 

The  only  thing  which  prevents  the  resultant  voltage  from  rising 
indefinitely  is  the  effect  of  resistance  in  causing  each  wave  to  die 
out  gradually  as  it  continues  its  oscillations  so  that  only  a  limited 
number  of  waves  can  add  materially  to  the  resultant  E.  M.  F.  across 
the  terminals  of  the  capacity. 

In  a  given  circuit  the  relation  between  the  initial  voltage  and  the 
voltage  of  resonance  can  be  easily  determined  to  a  fair  degree  of 
approximation.      It  is,  negh  cting  minor  reactions 

f/  — p 

R 

In  this  equation  E'  is  the  E.  M.  F.  of  resonance,  «  the  frequency, 

L  the   self-induction  in  henrys,  R  the  ohmic  resistance,  and  E  the 

initial    voltage.     Applying  this  formula  to  the    case    just   discussed 

and  assuming  the  resistance  of  the  line  to  be  IS  ohms  and  the  initial 

113  X  1  X  2,000 
voltage  to   be  2,000  we    find  E'  =  _ =  15,066  volts. 

A  very  moderate  line  voltage  may  thus  in  a  resonant  line  give  rise 
to  a  pressure  quite  capable  of  rupturing  any  ordinary  cable  or  caus- 
ing serious  trouble  on  an  overhead  line,  to  say  nothing  of  greatly 
increasing  the  danger  to  persons  and  property.  If  the  working 
pressure  were  10,000  or  15,000  volts  the  E.  M.  F.  of  resonance 
might  rise  to  an  appalling  amount. 

Fortunately  this  theoretical  value  is  in  practice  generally  much 
reduced  by  hysteretic  losses  and  Foucault  currents  in  any  iron-cored 
coils  in  circuit,  waste  of  energy  in  the  dielectric  and  other  minor 
causes  of    damping  the    electrical  oscillations,  even  when   lesonance 


426 


THE    ELECTRTCAL     \?SrORLD. 


Vol..  XXV.     No.   14. 


is  couiplete.  Still,  clangorous  rises  in  voltage  are  very  possible. 
When  the  frequency  of  the  applied  E.  M.  K.  differs  somewhat  from 
the  natural  period  of  the  line,  resonant  effects  can  evidently  still  lake 
place,  but  in  a  rapidly  lessoning  degree;  when  the  oscillations  are 
strongly  damped  by  the  presence  of  iron  the  total  resonant  rise  is 
generally  diminished,  but  it  varies  less  rapidly  as  the  resonant  fre- 
quency is  departed  from. 

A  resonance  curve  shows  that  the  rise  of  voltage  extends  over  quite  a 
wide  range  of  variation  of  capacity,  but  is  large  over  but  a  small  range. 
Tho  shape  of  such  a  curve  necessarily  varies  widely,  as  the  resonance 
is  more  or  less  damped  by  resistance,  iron-cored  coils  and  so  forth; 
but  we  may  bo  quite  sure  that  the  maximum  resonance  will  occur  at 
not  far  from  the  point  indicated  by  our  equation  for  the  vibration 
period  of  the  circuit,  and  that  the  maximum  E.  M.  F.  of  resonance 
will  usually  be  somewhat  less  than  that  given  by  the  theoretical 
equation. 

(To  be  continued.) 


Protection  from  Primary  Voltage. 


To  Ute  Editor  of  The  Electrical  World: 

Sir:  Noting  the  demand  of  j-our  correspondent  from  Jlontana  in 
your  issue  of  March  27,  for  a  particular  device  for  use  in  conjunc- 
tion with  transformers  I  heartily  recommend  him  to  purchase 
modern  types  of  transformers,  most  of  which  are  so  well  designed 
and  constructed  as  to  insure  him  against  the  trouble  he  has  experi- 
enced with  the  older  types  and  render  a  protector  unnecessary, 
providing  the  installation  is  made  in  a  proper  manner. 

The  writer  had  a  protector  made  which  was  effective,  consisting 
of  an  automatic  main  line  switch,  usually  placed  in  the  secondary 
as  ne^r  the  transformer  as  possible.  This  switch  was  opened  by 
the  action,  when  energized,  of  one  or  both  of  a  pair  of  high  resist- 
ance electromagnets,  one  being  connected  so  as  to  ground  through 
the  magnet  one  side  of  the  line,  and  the  other  the  other  side.  By 
this  arrangement  a  comparatively  high  resistance  path  is  established 
to  earth  and  across  the  mains  of  the  secondary.  With  a  magnet 
that  was  sutliciently  energized  to  open  the  switch  the  leakage  on  a 
50-volt  circuit  was  about  eight  watts,  and  those  used  for  lOOvolt 
secondaries  about  12  watts.  This  switch  could  easily  be  designed 
to  put  on  a  short  circuit  through  earth  as  it  is  opened,  and  insure 
the  destruction  of  the  transformer  or  blowing  out  of  primary  fuses. 
With  less  than  half  the  P.  D.  of  the  primary  lines  (1,000  volts),  the 
switch  operated  instantly. 

So  much  for  a  protector,  but  is  it  not  much  better  to  dispense 
with  extra  devices  where  possible?  The  money  required  to  procure 
and  install  such  devices  had  better  be  spent  in  overhauling  old 
transformers  and  bringing  them  up  to  the  present  standard,  or 
better,  in  buying  new  ones.  Either  one  thing  or  the  other  will 
have  to  be  done  in  the  near  future  even  with  a  protector.  The 
improvement  in  efficiency  of  modern  transformers  over  those 
made  a  few  years  ago  will  in  many  cases  justify  the  change.  I 
certainly  will  in  all  stations  where  current  is  maintained  continu- 
ously on  the  lines. 

Those  who  prefer  to  overhaul  their  transformers  now  in  use  which 
develop  the  trouble  referred  to  will  get  the  protection  they  seek  in 
the  type  of  transformers  which  have  the  primary  wound  over  the 
secondary,  by  removing  the  primary  winding,  thoroughly  insulat- 
ing the  secondary,  preferably  with  several  layers  of  micanite  cloth, 
held  in  place  by  thin  linen  or  similar  fabric,  being  sure  to  have  the 
outer  surface  of  the  secondary  well  covered  with  at  least  two  thick- 
nesses ol  the  micanite  and  that  it  "break  joints"  in  order  to  avoid 
a  weak  place  where  a  puncture  might  occur. 

The  Thomson  winding  is  decidedly  the  best  for  this  type,  and 
consists  of  winding  the  primary  in  two  coils,  side  by  side,  on  the 
secondary  in  such  a  manner  that  the  two  ends  of  the  primary  coil 
come  on  the  outside.  The  vertical  space  between  the  two  sections 
of  the  primary  should  be  well  separated  by  linen  and  micanite.  To 
prevent  lightning  being  conducted  from  the  primary  to  the  secondary 
where  the  windings  are  necessarily  separated  by  but  a  short  space. 
Prof.  Thomson  places  half  the  winding  of  the  primary  so  as  to  act 
as  an  effective  choke  coil  between  the  outside  primary  line  and  the 
turns  of  the  secondary  coil. 

In  transformers  where  the  primary  and  secondary  coils  are  placed 
side  by  side  careful  insulation  of  each  coil  separately  and  a  liberal 
use  of  mica  between  the  two  will  give  good  results. 

That  great  caie  should  be  taken  to  insure  permanent  separation 
of  the  wires  leading  from  coils  to  cut-out,  so  as  to   have    protection 


from  accidental  contact  with  the  tran-sformer  case,  as  well  as  in 
completing  the  installation,  is  understood  to  be  necessary.  It  is 
vitally  e.ssential  that  all  parts  of  transformers  accessible  inside  and 
out  should  receive  the  most  conscientious  inspection,  and  tested 
before  beingjput  in  service,  whether  new  or  old. 
New  York,  N.  Y.  J.   I.  Aver. 


induction  Alternators  and  Hotors. 

To  the  Editor  of  The  Elcdrical  World: 

Sir:  I  have  only  just  become  aware  of  Mr.  Dobrowolsky 's 
interesting  paper*  on  the  new  alternators  of  the  Allgemeine  Elek- 
tricitiits  Gesellschaft,  and  wish  to  state  that  alternators  of  the  type 
described  have  been  built  by  the  Stanley  Electric  Manufacturing 
Company  under  patents  granted  to  Mr.  Stanley  and  myself  for  a 
couple  of  years.  The  joint  capacity  of  the  generators  now  in  service 
amounts  to  7,500  kilowatts.  I  am  glad  to  find  our  choice  of  a  type 
confirmed  by    such  a  distinguished    engineer  as  Mr.  Dobrowolsky. 

Even  more  interesting  to  me  than  the  description  of  the  alternators 
is  the  passage  of  the  paper  in  which  Mr.  Dobrowolsky  points  out 
the  magnitude  of  the  lagging  component  of  the  current  in  induction 
motors,  and  its  deleterious  effect  on  the  regulation  of  the  generator. 
We  have  been  calling  attention  to  this  for  a  long  period,  but  we 
have  been  as  one  crying  in  the  wilderness.  The  accession  of  such 
a  recruit  as  Mr.  Dobrowolsky  is  a  great  pleasure.  The  method  of 
controlling  the  ill  effects  of  lagging  currents  advocated  by  Mr. 
Dobrowolsky,  the  reduction  of  armature  reaction  to  a  minimum,  is 
one  as  to  which  we  are  in  hearty  accord  with  him,  and  we  have 
always  insisted  upon  it.  The  only  fault  I  would  find  with  the 
method  is  that,  while  good,  it  is  not  sufficient.  I  hope  yet  to  find 
Mr.  Dobrowolsky  an  ardent  advocate  of  the  use  of  condensers. 

I  see  by  a  later  issue  of  the  Elektrotechnische  Zeitschriftj  that  ] 
must  also  extend  congratulations  to  Mr.  .Arnold,  of  Oerlikon,  as  a 
convert  to  the  induction  alternator.  John  F.  Kelly. 

PiTTSFIEI-D,  Jlass. 


The  Blackening  of  Incandescent  Lamps. 

To  the  Editor  of  The  Electrical  World: 

Sir:  In  Mr.  Tolomei's  article  in  your  issue  of  March  30,  on  "The 
Blackening  of  Incandescent  Lamps,"  I  notice  the  statement  that  a 
microscopical  examination  of  the  deposit  shows  the  presence  of 
minute  yellowish  crystals,  the  chemical  nature  of  which  the  author 
does  not  give.  In  view  of  the  fact  that  most  forms  of  fibre  used  in 
the  manufacture  of  filaments  contain  some  silica,  it  seems  probable 
that  these  crystals  are  carbide  of  silicon  or  "carborundum."  The 
conditions  are  much  the  same  as  in  the  furnace  used  by  the  Car- 
borundum Company,  where  the  reaction  is  C  -}-  Si  Oj  =  Si  C  -)-  20, 
the  Si  C  being  vaporized  and  conden,sing  in  the  cooler  parts  of  the 
furnace  as  yellowish  semi-transparent  crystals.  If  this  reaction  takes 
place  in  the  incandescent  lamp  it  of  course  leaves  the  free  oxygen 
to  attack  the  filament,  thus  further  weakening  it.  Should  further 
investigation  prove  this  hypothesis  to  be  correct,  it  would  certainly 
suggest  the  importance  of  a  fibre  free  from  silica,  or  even  perhaps 
the  chemical  treatment  of  the  carbonized  filament  before  mounting, 
in  order  to  remove  the  silica.  B.  H.  Blood. 

Washington,  P.^. 


The  Relative  Values  of  Central  Station   Storage  Systems. 


In  a  communication  received  from  Mr.  Nelson  W.  Perry,  a  reply 
is  made  to  certain  strictures  of  Mr.  Herbert  Lloyd,  contained  in  a 
note  under  the  above  caption  in  our  last  issue.  Mr.  Perry  states 
that  in  the  preparation  of  his  paper  read  at  the  Cleveland  Conven- 
tion of  the  N.  E.  L.  \.,  and  criticised  by  Mr.  Lloyd,  all  available 
information  was  gathered  as  to  the  original  cost  and  expense  of  the 
maintenance  of  central  station  storage  battery  plants  both  here  and 
abroad,  and  that  most  of  his  conclusions  were  based  on  figures 
given  by  the  storage  battery  company  of  which  Mr.  Lloyd  is  the 
general  manager. 

Referring  to  Mr.  Edgar's  statement  in  regard  to  the  battery  plant 
purchased  by  the  Boston  Edison  Company,  Mr.  Perry  considers 
that  Mr.  Edgar's  explanation  was  accepted  by  every  intelligent 
central  station  man  at  the  Cleveland  meeting  as  proving  that  the 
only  place  for  a  battery  plant  in  central  station  service  is  in  taking 
care  of  the  peak  of  the  load  line. 

*  See  Digest,  March ^9. 
t  See  Digest,  this  issue. 


JVoU.—The  object  of  this'department  is  to  give>  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  ofKce  of  The  Elkctricai,  World,  922  Chest- 
nul  street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journalsas  are  not  legularly  abstracted,  will  send  thecompiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS,  MOTORS  AND  TRANSFORMERS. 
Unipolar  Induction  and  Allernatots  with  Stationary  Windings. — 
A  paper  of  some  length  by  Prof.  Arnold  is  repiinted  in  full  with 
numerous  illustrations  in  the  "Elek.  Zeit.,"  March  7.  In  discussing 
unipolar  induction  he  refers  to  Faraday's  views  (Exp.  Res.,  vol.  I, 
?213-230),  in  whinh  it  is  stated  that  the  lines  of  force  of  a  tevolving  mag- 
net lemain  stationary;  he  describes  some  simple  experiments  consisting 
in  revolving  a  magnet  with  and  without  a  copper  covering,  the  actions 
in  all  of  which  can  be  explained  under  the  assumption  that  the  lines  of 
force  revolve  with  the  magnet;  another  proof  is  that  if  several  parallel 
magnets  aie  revolved  together  around  a  common  axis  the  lines  of  force 
will  evidently  revolve  with  the  magnet;' he  describes  some  further 
expetiraents.  Under  the  assumption  that  the  lines  of  force  move  with 
the  magnets  he  discusses  the  various  dispositions  of  the  magnets  in 
alternators,  showing  that  the  lamination  need  to  extend  only  as  far  as  the 
lines  of  force  from  the  aimature  projections  aie  not  evenly  distributed, 
and  it  is  only  in  that  part  that  hysteresis  and  Foucault  losses  will  take 
place;  he  shows  the  advantages  of  enclosing  the  conductois  paitly  or 
completely  in  iron  and  of  using  twice  as  many  poles  on  the  armature  as 
on  the  field.  He  gives  an  illustrated  description  of  the  Klimenko 
machine  and  shows  why  the  Mordey  alternatoi,  which  is  of  this  type,  is 
a  great  improvement  on  it;  in  this,  as  in  all  the  other  types  to  which 
he  refers,  both  the  aimature  and  the  field  magnet  wires  are  stationary, 
the  iron  alone  levolving;  he  discusses  and  describes  various  other 
machines  of  this  type  giving  their  advantages,  among  them  he  includes 
the  Stanley  machine.  The  fact  that  two  continuous  surfaces  of  a  mag- 
netic circuit  can  move  relatively  to  each  other  without  causing  Foucault 
currents  enables  one  to  use  a  single  field  coil  for  multiple  field  magnets ; 
to  this  class  belongs  the  machine  of  Elihu  Thomson  ;  a  still  simpler 
ariangement  is  shown  in  the  Thury  machine,  illustrated  in  Fig.  1,  which 
will  explain  itself;  of  this  form  he  speaks  very  highly  including  its 
mechanical  construction;  it  is  claimed  that  the  good  qualities  of  this 
machine  ar«!  due  to  the  favorable  magnetic  disposition;  the  small  losses 
due  to  hysteresis  aud  Foucault  currents  enable  one  to  use  a  very 
strong  magnetic  field;  the  length  of  the  magnet  winding  is  less',~and 
therefore    its  resistance  and    self-induction  are  a  minimum;    the  surface 


Figs.  1  and  2. 

windings  of  the  armatuie  give  a  smaller  self-induction  than  windings  in 
half  or  completely  closed  spaces ;  such  machines  may  be  easily  con- 
nected in  paiallel  and  are  especially  applicable  for  running  motois; 
the  excitation  requires  only  1  per  cent,  and  for  laige  machines  only  'A 
and  Vi  per  cent.  ;  the  difference  between  the  exciting  current  at  no  load 
and  at  full  load  does  not  exceeds  per  cent,  fot  large  machines;  the 
efficiency  is  theietore  93  to  94  pel  cent.  Fig.  2  shows  an  Oerlikon  60-kw 
machine  in  which  the  principle  it  the  same,  but  it  is  carried  out  differ- 
ently; it  is  specially  suited  for  vertical  shafts.  He  discusses  theoietically 
the  outputs  of  all  alternators  with  single  field  exciting  coil  as  compared 
with  those  having  multiple  excitation ;   he  concludes  that  with  the  same 


induction  'in  the  air  space  the  output  of  a  multiple  alteinator  with  the 
same  number  of  windings,  width  of  pole,  length  of  aimatuie  and  sur- 
face velocity,  will  be  the  square  root  of  two  times  as  great  as  one  having 
a  single  exciting  coil;  this  difference,  however,  can  with  the  same 
losses  be  equalized  by  higher  induction  in  the  air  space,  a  slightly 
greater  width  of  pole,  and  a  greater  magnetic  induction,  besides  which  a 
higher  velocity  is  allowable,  and  for  these  reasons  the  two  forms  would 
be  about  equal ;  for  multiphase  alternators  the  case  is  different,  the  out- 
put of  a  single  coil  alternator  can  be  made  twice  that  of  an  equally 
heavy  multipolai  machine  of  the  same  efBcicncy  and  equally  reliable. 
The  smaller  amount  of  radiation  of  the  stationary  coils  is  a  disadvantage 
in  this  form.  In  practical  constiuction  single  phase  machines  with  a 
single  coil  will  contain  somewhat  moie  iron  and  those  with  double  (?) 
coils  will  be  lighter,  but  for  smaller  outputs  they  are  more  expensive; 
with  multiphase  motors  there  will  be  a  gain  in  lightness  in  both  cases. 
His  conclusions  are  that  it  cannot  be  denied  that  single  coil  machines 
are  a  great  improvement  both  in  simplicity  and  in  leliability. 

.Vi,:g<ira  /Jywiiw/oj.— In  a  communication  to  the  Lond.  "Elec.  Rev.." 
March  15,  Mr.  Brown  gives  a  brief  illustrated  description  of  the  design 
which  he  submitted  to  the  Niagara  Company  and  enumerates  his  claims 
of  pnoiity.  He  claims  to  have  had  in  view  the  idea  of  an  exterior  rotat- 
ing field  magnet  which  at  that  time  he  did  not  consider  a  novel  feature 
of  design  and  gives  a  reference  of  a  published  description  in  'L'Ind. 
E'ec,"  May  25,  1892.  The  subject  is  also  discussed  by  Mr.  Hancock  and 
Messrs.  Fell  and  Wilding. 

Regulations  of  Motors.— \  system  is  described  and  illustrated  in  the 
"Elek.  Anz.,"  Feb.  7,  in  which  the  field  and  the  armature  windings  are 
double  and  so  arianged  that  they  can  be  variously  connected  by  means 
of  a  convenient  switch  whereby  the  speed  may  be  alteied  between  wide 
limits  without  changing  the  position  of  the  neutral  axis,  which  would 
require  an  adjustment  of  the  brushes. 

Constancy  of  the  Rotary  Magnet  Field.— "Elec.  Power"  foi  March 
cdntains  an  article  by  Mr.  Rittenhouse ;  theoretical  reasoning  leads  to 
the  conclusion  that  a  rotary  magnet  field  should  fluctuate  in  intensity; 
Ihe  article  describes  experimental  investigations  to  determine  this. 
Dobiowolsky  claimed  that  his  thiee-phased  system  was  superior  to  the 
two-phased  system  of  Tesla  as  these  fluctuations  were  gieatly  reduced; 
others  have  maintained  that  theoretically  such  fluctuations  do  not  exist; 
the  fallacies  in  this  reasoning  as  pointed  out  by  Prof.  Pupin  are 
explained;  that  two  haimonically  varying  forces  differing  by  90  degiees 
and  acting  at  a  constant  point  of  application  will  produce  a  constant 
rtsultant  is  well  known,  but  that  two  magnetomotive  foices  may  thus 
he  combined  is  not  so  evident;  the  parallelogram  of  forces  cannot  be 
applied  to  the  discussion  of  a  rotary  magnet  field;  it  has  nothing  to  do 
with  the  resultant  magnetomotive  foice;  to  establish  this  conclusion 
two  rectangulai  coils  weie  constructed,  placed  at  light  angles  and  having 
two-phased  currents  passing  through  them,  the  field  being  explored  with 
a  compass  needle  and  also  with  a  coil  connected  with  a  telephone;  the 
principle  of  the  conservation  of  energy  has  no  connection  here,  nor  is  it 
a  question  merely  of  kinematics.  He  describes  experiments  made  with 
the  method  of  resonance  analysis  as  suggested  by  Prof.  Pupin  which 
showed  "that  rotary  magnetic  fields  produced  by  two  and  three  phase 
machines  exhibit  no  fluctuations  whatever,  and  it  would  seem  therefore 
that  the  theory  maintaining  their  constancy  has  been  substantiated;  but 
since  it  has  been  shown  that  this  theory  starts  with  wrong  premises  it 
follows  that  the  causes  for  the  constancy  of  the  rotary  magnetic  field 
must  be  sought,  not  in  any  theoretical  considerations  modifying  the 
theory  cited  above,  but  in  the  assumptions  from  which  thus  far  every 
theory  has  started.''  A  distinction  must  be  drawn  between  uniformity 
of  lotation  and  that  of  intensity;  theoietical  fluctuations  in  the  magneto- 
moti\'e  force  aie  simply  fluctuations  in  intensity  and  do  not  pass  through 
zero,  the  magnetizing  effect  of  which  is  totally  different  from  that  pro- 
duced by  an  alternating  current  having  the  same  mean  value.  Experi- 
ence has  shown  that  iron  under  ordinary  circumstances  practically  main- 
tains a  mean  value  when  subjected  to  pulsating  forces,  which  is  suffi- 
cient reason  for  the  non-appearance  of  fluctuations  in  the  magnetic  induc- 
tion of  the  rotary  magnetic  field,  although  fluctuations  exist  in  the 
impressed  magnetomotive  forces. 

LIGHTS  AND  LIGHTING. 
The  Electric  Arc.—M\s.  Ayrton's  paper  is  continued  in  the  Lond. 
"Elec,"  March  15.  Altering  either  the  current  or  the  length  of  the  ate 
changes  the  shapes  of  the  carbons  and  the  visible  arc,  in  some  cases  very 
consideiably ;  lecords  of  these  changes  were  therefore  taken  after  the  arc 
had  acquired  its  steady  value  for  all  diffeient  cuirents  and  lengths  of  arc 
they  were  drawn  directly  from  the  enlarged  image  of  the  arc;  a  large 
number  of  these  are  given.     There  is  a  ^hjte  spot  always  present  on  the 
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top  of  the  negative,  the  light  fiom  which  is  apparently  quite  as  intense 
as  that  Riven  out  by  the  crater,  altboufrh  much  less  in  quantity ;  the 
area  of  this  bright  spot  increases  with  the  cuirent,  but  at  a  much 
smaller  late  than  the  area  of  the  ciatei.  Theie  arc  bright  spots  on  the 
negative  carbon  which  are  either  boiling  carbon,  tat  or  syrup  used  in 
the  course  of  manufacture.  From  the  set  of  drawings  of  the  carbons  it 
is  noticed  that  in  all  the  figures  for  short  arcs  of  about  O.S  mm,  the  nega- 
tive carbon  is  quite  pointed,  and  as  the  arc  gets  longer  the  negative 
becomes  blunter,  thus  the  tip  of  the  negative  is  more  pointed  the 
shorter  the  arc  and  the  greatei  the  curicnt.  The  point  depends  on  the 
carbons  being  nearer  togethei  and  is  believed  to  be  caused  solely  by  the 
carbon  deposited  from  the  positive;  when  the  aic  is  very  short  and  the 
current  large  enough  to  cause  hissing,  the  deposit  takes  a  mushroom 
form;  the  deposition  is  often  rapid  enough  to  cause  the  negative  carbon 
to  glow  longer  instead  of  shorter ;  with  large  currents  the  negative  is  some- 
what more  pointed  but  in  a  different  way,  it  has  no  little  extra  tip  on  it 
and  it  is  therefore  believed  to  be  due  to  the  burinng  away  of  the  rar- 
bon;  most  of  the  heating  of  the  negative  takes  place  from  the  outside, 
and  when  the  current  is  small  the  heat  is  small;  with  laige  cuirents,  how- 
ever, the  tip  is  longer  and  more  slender.  The  positive  carbon  tapers 
more  with  a  short  arc  than  with  a  long  one  foi  the  same  curients  and 
has  a  longer  but  less  pointed  tapering  part  for  a  large  current  than  for  a 
small  one.  The  positive  carbon  is  consumed  in  two  ways,  by  volatiliza- 
tion and  by  burning  in  combination  with  air;  the  former  can  only  take 
place  at  or  near  the  surface  of  the  ciater  and  therefore  the  shaping  of 
the  caibon  must  depend  on  the  burning  in  combination  with  air;  the 
positive  becomes  less  pointed  as  the  curient  increases  because  the  tip 
burns  away  much  faster  than  the  sides;  the  point  is  longer,  however, 
the  laiger  the  current  because  the  increased  amount  of  volatile  carbon 
extends  further  up  the  sides;  when  the  arc  is  shoit  the  volatile  carbon 
spreads  out  farther  causing  the  carbons  to  burn  away  farthet  than  when 
the  arc  is  long.  In  some  additional  illustiations  of  the  carbon  points  it 
is  shown  what  alteration  will  take  place  when  the  current  is  suddenly 
changed  from  a  higher  to  a  lower  value  or  the  reverse.  Another  set 
shows  the  arc  with  solid  carbons,  from  which  it  is  seen  that  the  visible 
arc  is  larger  with  a  solid  than  with  a  cored  positive;  in  another  set  the 
positive  carbons  aie  solid  and  the  negative  cored  showing  that  the 
latter  burn  away  farther  down  than  under  the  reversed  conditions.  Four 
large  shaded  drawings  are  given  of  the  arc  under  different  conditions, 
special  attention  being  given  to  the  outlines  of  the  purple  pait,  the 
shadow  and  the  gieen  outside  part;  the  balls  of  boiling  carbon  are  also 
shown.  The  use  of  coied  positive  carbons  instead  of  solid  changed  the 
size  and  color,  and  in  the  long  arcs  the  form  of  the  visible  part  of  the  arc. 

Alternating  Current  Arc  7.amp.—K  translation  of  the  article  abstracted 
in  the  Digest,  March  23,  is  given  in  abstract  togethei  with  the  illustra- 
tions, in  the  Load.  "Elec.  Eng.,"  March  15. 

Incandescent  Lamps.— Hir.  Armagnat  in  "L'Ind.  Elec,"  March  10, 
makes  some  suggestions  regarding  tbedegieeof  incandescence  of  lamps. 
The  luminous  intensity  of  a  lamp  is  the  product  of  two  factors,  the  sur- 
face of  the  filament  and  its  intrinsic  brightness;  the  ratio  of  these  fac- 
tors affects  the  quality  of  the  lamps;  he  discusses  the  question  of  the 
degree  of  incandescence  as  defined  by  Mr.  Crova,  which  he  says  may  be 
taken  as  characteristic  of  a  lamp,  but  it  has  not  been  proved  that  there 
is  always  the  same  ratio  between  the  degiee  of  incandescence  and  the 
temperature,  when  the  natuie  of  the  filament  varies,  but  as  it  is  possible 
to  determine  this  constant,  it  becomes  a  very  u-seful  quantity ;  he 
describes  several  methods  by  which  it  may  be  measured,  one  of  them 
being  with  the  aid  of  the  Le  Chatelier  optic  pyrometer  which  measures 
the  brightness  and  not  the  intensity  in  candles;  this  instrument  or  one 
based  on  this  principle  may  be  used  in  studying  incandescent  lamps; 
it  enables  one  to  determine  exactly  the  temperature  of  a  filament  and 
therefore  its  piobable  life.  In  the  piesent  lamp  factories  the  standardiz- 
ing of  the  lamps  is  accomplished  by  bringing  them  up  to  their  candle 
power  and  measuring  the  volts  and  amperes;  with  the  use  of  the  pyrom- 
eter another  method  is  possible,  namely  to  bring  the  lamps  all  up  to 
the  same  temperature  and  find  the  watts  per  candle  powei  undei  these 
conditions;  which  of  these  two  processes  is  the  best  he  leaves  for  special- 
ists to  decide  but  he  believes  that  it  is  best  to  define  the  temperatuie  or 
the  degiee  of  incandescence. 

Exhausting  Lamp  Bulbs.— K  new  patented  ptocess  is  brieSy  described 
in  the  "Elek.  Anz.,"  March  10;  the  bulb  is  filled  with  a  liquid  such  as 
a  hydrocarbon,  which  readily  boils  at  low  pressures;  the  unsealed  bulb 
is  then  placed  in  a  vessel  from  which  the  air  is  partially  exhausted 
which  causes  the  liquid  to  boil  thereby  carrying  the  air  with  it;  it  is 
claimed  that  exceptionally  good  vacuums  can  thus  be  produced. 

Automatic  Lighting  of  Ships  in  Danger.— K  system  is  described  and 
illnsttated  in  the  "Elek.  Anz.,"  March  10,  in  which  magnesium  lights 
are  placed  or  the  masts  arranged  so  as  to  be  ignited  by  a  current  from  a 
dry  cell  through  floating  contacts  placed  in  the  bottom  of  the  vessel  and 
arranged  so  as  to  close  if  water  enters  the  vessel ;  the  circuit  may  also 
be  closed  by  the  officer  on  the  bridge;  the  same  circuit  may  also  contain 
alarms. 

POWER  AND  HKAT. 

Electric  Casting  Process.— rh(i  Slavianoff  process  is  described  in  a 
lecture  by  Mr.  Lohmann  abstracted  in  "Zeit.  f.  Elect,  u.  Eleclro- 
chem.,"  Feb.  15,  and  in  the  "Elek.  Anz.,"  Feb.  28.  It  is  a  system  of 
fusion  by  means  of  the  arc,  like  in  the  Bernados  process  only  that  both 
electrodes  ate  of  metal  the  movable  pole  being  made  of  the  metal  which 
is  to  be  fused;  the  arc  which  foims  between  the  movable  pole  and  the 
piece  of  metal  to  be  repaired,  causes  the  metal  to  melt  and  drop  on'.the 


piece  to  be  mended ;  a  bank  of  some  material  must  be  made  around  the 
place  where  the  metal  is  to  be  cast,  to  confine  it  to  the  pioper  limits. 
The  advantages  over  the  Bernados  system  are  that  as  the  metal  is  melted 
the  process  is  applicable  in  a  large  number  of  cases;  the  efficiency  is 
gieatei  and  the  metal  which  is  deposited  is  not  so  hard.  In  order  to 
keep  the  arc  the  same  length  the  movable  pole,  in  the  form  of  a  rod, 
is  adjusted  automatically  by  the  aid  of  a  series  coil  which  feeds  it  auto- 
matically. It  has  been  in  use  for  a  number  of  years  in  Berlin.  A  com- 
matator  is  placed  in  the  circuit  for  changing  the  direction  of  the  current; 
as  the  heat  at  the  positive  pole  is  about  twice  as  great  as  that  on  the 
other,  either  one  of  the  two  pieces  may  be  heated  more  than  the  other 
by  a  commutation  of  the  current;  with  cast  iion  the  commutation  also 
has  a  chemical  effect  as  the  melted  metal  may  be  made  a  hard,  a  white, 
a  soft,  oi  a  gray  cast  iron  as  desired;  pulverized  glass  is  placed  on  the 
surface  to  prevent  oxidation  by  the  ail  during  the  melting  process,  it  is 
an  expensive  casting  process  but  is  applicable  in  such  cases  where  the 
expense  plays  no  part,  as  for  instance  in  repaiiing  a  complicated  casting 
or  on  board  a  ship;  small  castings  may  also  be  made  in  this  way,  A 
German  railway  company  has  used  this  system  for  repairing  flywheels, 
steam  cylinders,  connecting  rods  of  locomotives,  etc.  Some  further 
information  is  given  in  the  "Elek.  Anz.,"  March  7;  the  current  required 
is  said  to  be  about  eight  amperes  per  square  mm  of  the  metal  electrode 
the  diameter  of  which  is  made  about  six  to  ten  mm;  the  metal  should 
be  heated  first  to  a  led  heat  in  order  that  the  drops  of  molten  metal  do 
not  chill  too  quickly;  in  casting  steel  or  iron,  ferro  manganese  is 
added,  which  has  the  property  of  reducing  iron  oxide;  copper  and  its 
alloys  may  also  be  cast  by  this  process;  with  copper  and  steel  the  metal 
to  be  repaired  is  made  the  positive  pole. 

Treatment  of  Castings. — According  to  "L'Elec,"  March  16,  in  the 
Wikstioem  process  the  metal  is  cast  in  a  slightly  inclined  trough 
enclosed  in  a  vessel  containing  compressed  air  and  a  strong  electric  cur- 
rent is  passed  thiough  the  metal  lengthwise,  thus  submitting  it  simulta- 
neously to  the  action  of  the  compressed  aii  and  the  electric  current 
which  raises  its  temperature ;  what  the  objects  are  is  not  stated,  but 
appaiently  the  idea  is  to  cool  it  slowly  under  compression. 

Transmission  of  Poiver  in  Shipyards  and  on  Board  Steamers. — A  paper 
by  Mr.  Wallace  is  abstracted  at  some  length  in  the  Lond.  "Elec.  Eng.," 
March  15;  it  deals  with  the  transmission  of  power  for  comparatively 
small  distances  of  300  to  400  yards  and  in  general  with  the  advantages 
of  driving  machines  in  shipyards  by  means  of  electric  motors;  a  fable 
is  given  showing  the  power  required  for  various  tools  used  in  ship- 
yards; with  electrical  transmission  25  pounds  of  diy  steam  will  give 
one  electrical  bp  at  the  motoi ;  the  cost  of  fitting  up  a  yard  electrically 
should  not  greatly  exceed  the  cost  of  the  old  system. 

Transmission  of  Power  in  Italy. — In  a  communication  by  Mr.  Azari  in 
Lond.  "Engineering,"  March  15,  he  states  that  three  projects  have 
recently  received  concessions  from  the  government,  one  involving  a 
waterfall  of  47,000-hp.,  part  of  which  is  to  be  transmitted  to  Milan, 
anothei  of  20,000-hp  to  be  transmitted  to  Turin,  and  another  of  7,000-hp 
to  Biella. 

Turbines  for  Electric  Installation. — An  illustrated  description  is  begun 
in  the  "Elek.  Anz.,"  Feb.  24,  of  seveial  installations  elected  by  a  German 
film. 

Blast  Furnace  Motor  Gas. — An  article  by  Mr.  Booth  is  published  in  the 
Lond.  "Rlec.  Rev.,"  March  IS. 

Elastic  Couplings. — A  tianslation  of  the  communication  by  Mr.  Bablon, 
mentioned  in  the  Digest,  Feb.  9,  is  published  in  the  Lond.  "Elec. 
Rev.,"  March  IS. 

Friction  of  Belling  and  Sbafting.—tSr.  Woodward  in  a  communication 
to  the  "Eng.  Mag."  for  April  refers  to  a  statement  in  a  recent  article  by 
Prof.  Anthony  (see  Digest,  Feb.  16),  in  which  it  is  said  that  "the  loss 
by  friction  of  shafting  and  belting  is  constant  whether  the  machinery  it 
is  intended  to  drive  is  in  use  or  not."  Mr.  Woodward  thinks  he  is 
ju.stified  in  saying  that  this  statement  is  incorrect  and  that  while  there 
is  continual  loss  due  to  the  shafting,  the  loss  increases  as  the  load  on 
the  machines  incieases  and  is  therefore  greater  when  the  machines  are 
running  than  is  shown  by  the  table  and  diagrams  in  that  article  ;  he  gives 
a  diagiam  showing  the  results  of  a  lest  confirming  these  views;  the 
increase  in  the  sum  of  the  belt  tensions  causes  increased  bearing  pressure 
and  increased  loss  by  friction.  To  this  Prof,  /nthony  replies  that  he 
meant  that  the  losses  were  continuous  and  not  that  they  were  invariable, 
while  in  electrical  transmission  almost  the  whole  of  the  transmission 
losses  ceases  with  the  stopping  of  the  machine;  he  believes,  however, 
thai  the  pressuie  pioduced  by  a  helt  on  the  healings  is  nearly  independ- 
ent of  the  load  as  the  tension  on  one  side  diminishes  as  much  as  that  on 
the  other  increases  and  he  thinks,  therefore,  that  the  general  statement 
is  warranted  that  the  friction  of  all  belting  and  shafting  that  continues 
to  run  when  the  load  is  off  is  practically  constant. 

Water  Powers  oj  the  Western  States. —The  "Eng.  Mag."  for  April 
contains  an  article  by  Mr.  Allan  describing  a  number  of  water  power 
installations  and  waterfalls  in  the  Western  States  with  the  aid  of  a  num- 
ber of  picturesque  illustrations. 

Power  Distribution. — A  brief  abstract  of  the  recent  paper  of  Mr.  Bou- 
cberot,  mentioned  in  these  columns  some  time  ago,  describing  the  trans- 
mission plant  at  the  works  of  Weyher  and  Richmond,  is  published  in  the 
"Prog.  Age,"  March  IS. 

Heat  Distribution. — The  Yaryan  system  of  heat  distribution  from 
electric  central  stations  is  described  and  illustrated  in  the  "Elec.  Eng.," 
Match  27. 
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Portable  Storage  Battery  Outfit  for  Organ  Motor.— An  outfit  is 
described  briefly  and  illustrated  in  the  "West.  El.,"  March  30. 
TRACTION. 
Electric  Kailway  Statistics  for  Europe. — "L'Ind.  Elec."  March  1),  pub- 
lishes its  third  edition  of  the  stnlistics  for  Europe  up  to  the  1st  of  Jan- 
uary, 1895;  it  consists  of  a  long  table  published  in  the  form  of  a  supple- 
ment, containing  tabulated  data  concerning  each  railway,  and  is  the 
most  complete  summary  which  has  been  published.  In  the  past  yeai 
the  number  of  lines  has  increased  from  43  to  70,  the  length  from  305  to 
700  km.  the  powei  from  10,650  to  IS.  150  hp  and  the  number  of  motor 
cars  and  locomotives  from  5AS  to  1,236.  Germany  is  at  the  head  of  the 
list  with  366  km  of  tiacks,  the  city  of  Hamburg  alone  having  180, 
France  being  second  with  neaily  100  km.  Of  the  total  number  of  roads 
53  use  the  trolley  system,  thiee  the  underground  conductor,  eight  the 
central  lail,  and  four  accumulators.  The  number  of  lines  are  distrib- 
uted as  follows:  Germany  22,  England  13,  France  11,  Switzerland  S, 
Italy  4.  .\ustria  4,  Belgium  3,  Spain  1,  Noiway  1.  Roumania  1.  Russia 
1,  Seivia  1.  The  largest  amount  of  powei  is  used  on  the  City  &  South 
London  line,  1,200  kw.  the  Liverpool  line  comes  next  with  900  kw;  the 
maximum  giade  is  10.5  per  cent,  on  the  oidinary  road  and  25  per  cent, 
on  rack  and  pinion  loads.  There  are  no  less  than  28  lines  under  con- 
struction representing  a  total  length  of  200  kw.  lu  conclusion  a  summary 
of  the  statistics  of  the  previous  year  are  given  for  comparison. 

Transportation  Across  Rivers. — A  system  is  illustrated  and  described  in 
the  "Elek.  Anz.,"  March  3,  which  has  been  projected  for  traffic  across  a 
navigable  river  at  Hamburg.  It  consists  of  a  light,  higb  suspension 
bridge,  which  forms  the  tracks  from  which  are  suspended  cars  which 
are  slightly  above  the  level  of  the  water;  these  suspended  cais  are 
operated  electrically:  the  bridge  is  higb  enough  to  allow  sailing  vessels 
to  pass  underneath;  two  cars  are  estimated  to  carry  6.000  passengers  pei 
hour  in  both  directions  and  40  to  50  carts  and  carriages,  the  transit 
being  made  in  one  minute.  In  case  of  a  fog  passengers  can  pass  over  the 
bridge  by  means  of  two  elevators,  there  being  no  other  approaches. 

Suspended  Railway. — The  Mueller  and  Deitrich  system,  described 
briefly  in  the  Digest,  Feb.  16,  is  described  and  illustrated  in  the  "Zeit. 
f.  Elect,  u.  Electrochem., "  Feb.  15;  in  this  system  the  car  is  suspended 
from  a  single  lail  to  one  side  of  a  point  above  its  centre  of  giavity. 

Electric  Rudder. — A  simple  form  which  can  be  attached  to  any  boat  is 
described  and  illustrated  in  the  "Elec.  Eng.,"  March  15;  the  electric 
motor  is  connected  to  the  propeller  through  a  pair  of  bevelled  gears;  it 
weighs  when  complete  about  45  pounds;  with  85  pounds  of  accumulators 
the  boat  is  said  to  run  eight  houis  at  a  speed  of  five  to  six  miles  an 
hour. 

Canal  Towage. — The  electrical  system  used  on  the  Bouigogne  canal, 
which  has  been  fully  described  in  these  columns,  is  described  briefly  in 
Lond.  "Engineering,"  March  15;  the  returns  of  the  outlay  are  not  very 
high,  but  it  is  stated  that  the  plant  is  less  tioublesome  to  work  than  the 
steam  tugs  formerly  used,  and  the  speed  is  somewhat  greater. 

Light  Railway. — In  Dr.  Preller's  serial  on  electric  cable  railways  in 
Lond.  "Engineering,"  March  15,  he  gives  a  description  with  large 
illustrations,  of  the  Stans  lailway,  in  which  the  trolley  system  is  used. 

Geneva. — The  railway  in  Geneva  is  described  and  illustrated  in 
"L'Energie  Elec,"  Feb.  16,  including  illustrations  of  the  Thury  motors. 

Boston  Subway. — A  brief  illustrated  description  of  this  subway 
through  which  stieet  cars  will  pass  in  the  crowded  districts  of  the  city 
is  given  in  the  "St.  Ry.  Gaz.,'"  March  23. 

Surface  Contact  Systems.—  Jn  the  continuation  of  Mr.  Sachs'  article  in 
"Elec.  Powei"  he  describes  and  illustrates  a  number  of  surface  contact 
systems. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Central  Station  in  France. — The  table  of  summaries  fiom  "L'lnd. 
Elec,"  abstracted  in  the  Digest,  March  9,  is  given  in  full  in  the  Lond. 
"Elec,"  March  IS. 

Paris.— Somt  of  the  statistics  in  the  recent  article  in  "L'lnd.  Elec." 
regarding  various  companies  in  Paris  are  given  in  Lond.  "Elec.  Kev.," 
March  15. 

Electrical  Engineering  in  France  and  England. — Mr.  Leonard's  recent 
Institute  paper  is  discussed  editorially  in  the  Lond.  "Elec,"  March  15. 

Darmstadt. — A  report  of  some  length  giving  the  operating  expense  and 
data  of  this  accumulator  station  is  published  in  "Elek.  Anz.,"  March  3 
and  7. 

Zurich.— \u  "L'lnd.  Elec,"  March  10,  Mr.  Ritter  gives  a  brief 
account  with  some  data  of  the  working  of  the  station  at  Zurich. 

Reducing  the  Cost  of  Electric  Light.— In  an  article  by  Mr.  Perry  in 
the  "Eng.  Mag."  for  April  he  discusses  some  prevailing  misapprehen- 
sions regarding  the  coal  consumption  and  shows  that  at  least  one  of  the 
prolific  causes  of  lack  of  economy  in  central  station  piactice  is  the 
extremely  variable  load.  "These  increased  costs  due  to  variable  load 
are  not  well  undeistood  even  by  those  presumed  to  be  faiily  well  posted  ;" 
he  recommends  storage  and  encouraging  the  use  of  currents  during  the 
dajrtime  by  reducing  the  price  during  those  hours. 

Municipal  Ownership  of  Public  Corporations.— The  "Eng.  Mag."  for 
April  contains  an  article  by  Mr.  Francisco  on  this  subject  in  which  he 
strongly  opposes  municipal  ownership. 


Control  of  Public  Service  Corpot  alions.—Tht  "Eng.  May."  for  April 
contains  an  article  by  Mr.  Poote  in  which  be  advocates  municipal  coaUol 
iu  preference  to  public  ownership,  participation  in  piofits  or  franchise 
price. 

Electricity  as  Applied  to  .Mining.— "Vbc  recent  paper  of  Mr.  Corlett 
read  before  the  Northern  Society  of  Electrical  Engineers,  England,  is 
published  in  abstract  in  the  "Eng.  and  Min.  Jour.,"  March  23. 

Life  of  Electrical  .4pparatus.— According  to  "Elec.  Power"  for 
March  the  Local  Government  Board  of  England,  in  connection  with  the 
subject  of  loans  to  municipalities,  arrives  at  the  following  conclusions 
regarding  the  probable  life  of  various  electrical  appliances :  meters  5  years, 
accumulators  8,  arc  lamps  10,  boilers  and  insulating  mains  15,  engines 
and  dynamos  20,  bare  copper  mains  and  culverts  40,  and  buildings  60. 

Underwriters.  — "UXec.  Power"  for  March  contains  an  article  by  Mr. 
Haskins  on  "Electricity,  the  Underwriter's  Friend  ;"  he  describes  the 
present  condition  of  insuiance  regulation  and  inspection  and  urges  the 
employment  of  better  inspectors  and  better  apparatus. 

Inspection  o/ Meters.— K  copy  of  the  bill  introduced  into  the  New 
York  Assembly  providing  for  electric  meters  and  their  inspection  is 
reprinted  in  the  "Elec.  Age,"  March  23. 

Logansport  Municipal  Lighting  Plant.— \  description  is  published 
by  Mr.  Kammuyer  in  the  "Elec.  Eng.,"  March  27.  It  is  a  combined 
water  power  and  steam  plant  and  it  is  believed  that  it  bids  fair  to  prove 
a  profitable  venture  for  the  city. 

WIRES,  WIRING  AND  CONDUITS. 

Insulators  in  Conduits.— \a  an  editorial  in  the  Lond.  "Elec,"  March 
15,  the  use  of  glass  insulatois  in  conduits  and  the  fact  that  their  use 
has  been  discontinued  is  referred  to;  it  is  stated  that  the  positive  and 
middle  conductor  quickly  dry  off  any  dampness,  but  this  does  not  occur 
on  the  negative  side  where  it  is  believed  the  condensation  may  exceed 
the  dissipation.  This  selective  action  is  not  clear ;  no  corrosion  worth 
mentioning  is  found.  Experienced  engineers  state  that  the  positive  and 
the  middle  will  mend  themselves  but  the  negative  will  eaith  itself  and 
will  not  mend;  it  seems  possible  that  there  may  be  a  surface  tension 
effect  as  in  the  Lipmann  electrometer  which  causes  the  film  of  moist- 
ure near  the  positive  to  retract.  It  lecalls  an  experiment  of  Lord  Arm- 
stong's  in  which  a  cotton  thread  was  placed  so  as  to  connect  the  water 
in  two  glasses;  with  an  induction  coil  allowing  only  the  break  spark  to 
pass,  the  water,  if  pure,  will  rapidly  travel  acioss  the  thread  with  the 
current,  while  the  thread  will  move  in  the  opposite  direction.  It  sug- 
gests the  possibility  that  the  rise  in  insulation  between  two  conductors 
on  glass  or  stoneware  is  not  due  to  electrolysis  of  moisture  or  to  its 
dissipation  by  the  heat  so  much  as  to  this  unexplained  withdrawal 
from  the  oositive  and  it  may  not  be  unaccompanied  by  any  material 
rise  in  insulation  at  the  negative. 

Sodium  in  Electric  Conduits.— The  Lond.  "Elec,"  Maich  15,  calls 
attention  to  an  extract  fiom  The  Electrical  World,  July  6,  1889,  in 
which  a  case  occurring  in  Boston  with  the  Edison  three-wire  system  is 
cited,  and  it  is  stated  that  the  current  had  formed  consideiable  quantities 
of  metallic  sodium  throughout  a  mass  of  concentrated  lye ;  "there  was 
sodium  enough  present  to  make  a  fair  display  of  firewoiks  when  thrown 
into  a  pool  of  water."  In  the  same  issue  a  correspondent  describes  the 
couditions  which  he  found  by  inspecting  the  scene  of  the  lecent  explo- 
sion.    Stoneware  insulators  are  discussed  by  Mr.  Fairfax. 

Conduit  Systems.— The  Hoerde  system,  described  in  the  Digest  last 
week,  is  described  with  the  aid  of  a  number  of  cuts  in  the  "Elek. 
Anz.,"  Feb.   10. 

Renting  House  Wiring.— .Kccotiing  to  "Elek.  Zeit.,"  March  7,  the 
companies  owning  the  central  stations  in  Berlin  have  decided  that  they 
will  undertake  the  construction  of  the  wiring  in  private  houses  which 
are  to  be  connected  with  the  central  station,  at  their  own'cost,  the  con- 
ditions being  as  follows :  the  consumer  is  to  pay  a  rent  which  will  cease 
at  the  end  of  ten  years'  use ;  the  consumer  binds  himself  for  the  pay- 
ment of  this  rent  for  at  least  three  years;  he  guarantees  to  keep  the 
wiring  in  order  and  to  insuie  it  against  fire;  the  consumer  must  obtain 
the  consent  of  the  landlord ;  he  must  agree  not  to  use  the  wiring  except 
for  current  from  the  station  nor  to  allow  others  to  use  it;  the  company 
agrees  not  to  remove  the  wiring  as  long  as  the  rent  is  paid  promptly 
and  to  allow  it  to  remain  aftei  the  rent  has  been  paid  for  ten  years;  the 
rent  will  depend  upon  the  number  of  lamps  and  is  as  follows:  per 
incandescent  lamp  75  cents  per  year,  per  arc  lamp  $2.50  per  year,  but  the 
total  must  represent  at  least  $15  a  year;  they  will  rent  arc  lamps  for 
$2.50  per  year;  the  lent  for  wiring  for  power  must  be  determined  for 
each  special  case.  It  is  believed  that  this  arrangement  will  meet  with 
great  fa  vol. 

Law  Regarding  Co/tductors.-The  Lond.  "Elec.  Rev.,"  March  15,  gives 
the  substance  of  the  bill  recently  discussed  in  France  relating  to  con- 
ductors other  than  fot  telegraph  and  telephone  purposes. 

Paper  as  an  Insulator  Jor  Electrical  Conductors. — The  article  by  Mr. 
Bishop  (see  Digest,  Feb.  2)  is  continued  in  "Elec.  Power"  for  March. 
He  discusses  the  qualifications  of  paper  foi  use  in  high  potential  con- 
ductors ;  he  describes  briefly  the  piocess  of  manufacture  and  gives  the 
principal  properties;  it  does  not  decompose  by  heat,  is  indestructible  by 
dampness,  time  and  electrolysis;  it  does  not  shrink  or  lose  its  pliability, 
is  inelastic,  almost  imcompiessible  and  weighs  from  one-third  to  one- 
fourth  that  of  rubber  insulation;  it  is    flexible  and  strong,    but  will    not 
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bear  the  same  amount  of  rough  handling  and  pounding  as  a  rubber  com- 
pound, but  no  matter  what  treatment  it  receives  the  conductor  will 
always  remain  concentric  with  the  lead  sheath ;  such  cables  depend 
absolutely  on  their  lead  covering  foi  proleclion  against  moisture;  the 
process  of  manufacture  secures  a  uniformity  throughout  and  is  a  positive 
security  against  admission  of  adulterating  or  harmful  foreign  matter;  no 
case  of  a  burn-out  or  blow-out  has  ever  been  known  with  such  cables 
arising  fiom  causes  inherent  in  its  manufacture  or  material.  He  gives 
the  electrical  nualities  which  are  as  follows:  No.  6  B.  &  S.  wire,  insula- 
tion .01S6-inch  not  compounded  with  oils,  insulation  resistance  9,600 
megohms  for  (.50  feet,  it  broke  down  at  y.OOO  to  10.000  volts;  after 
immersion  foi  a  day  in  boiling  ivaler  ihe  insulation  fell  to  33  megohms  and 
It  broke  down  at  about  7,200  volts;  a  second  cable  was  1,200  feet  long 
like  the  above  and  compounded  with  resin  and  resin  oil;  it  had  an  insu- 
lation resistance  of  4,070  megohms  and  could  net  be  broken  down  wiiu 
any  voltage  at  disposal  at  the  lime ;  after  immersion  as  before  it  fell  to 
one  third  megohm  and  broke  down  at  7,500  volts ;  this  shows  that  the 
ordinary  galvanometer  test  applied  to  electric  light  and  power  cables  or 
at  least  to  paper  cables  is  useless  and  misleading;  the  reason  why 
rubber  compound  will  give  way  is  that  it  is  not  homogeneous  and  will 
expose  weak  spots  even  in  the  best  made  cables;  the  capacity  of  paper 
cables  is  about  one-thiid  to  one-fifth  that  of  other  kinds,  the  cost  is 
about  one-third  and    the  weight  about  one-third. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Energy  Movements  in  the  MeJiitm  Separating  Ekctrified  or  Gravitating 
Particles.— A.  Physical  Society  paper  by  Prof.  Minchen  is  abstracted 
briefly  in  the  Lond."Elec.  Eng.,"  March  15.  The  object  of  the  paj-er  is 
to  trace  out  the  equi-potential  surfaces  and  lines  of  flow  for  two  electri- 
fied points  ot  gravitating  particles,  and  then  to  consider  the  paths  along 
which  the  "eneigy  cells"  move  when  the  charged  points  or  gravitating 
particles  eithei  move  toward  or  away  fiom  one  another. 

Electrification  oj  Air. — An  illustrated  article  by  Lord  Kelvin  and 
Messrs.  MacLean  and  Gault  on  "Electrification  of  Air  and  Other  Gases 
by  Bubbling  through"  Water  and  Other  Liquids"  is  begun  in  the  Lond. 
"Elec.  Rev.,"  Maich  15;  it  includes  a  number  of  illustrations  of  the 
apparatus. 

Potential  Differences  between  AJetals  and  Electrolytes.  —  k  paper  by  Mr. 
Rothmund  from  the  "Zeit.  Phys.  Chem.."  and  abstracted  in  the  journal 
of  the  Chemical  Society,  is  noticed  briefly  in  the  Lond.  "Elec.  Eng.," 
March  15. 

Capacity. — In  the  Lond.  "Elec,"  March  15,  Dr.  Silvanus  P.  Thompson 
discus.ses  Prof.  Nipher's  views  on  capacity. 

Waves  and  Vibrations. — The  first  of  a  series  of  lectures  by  Loid 
Rayleigh  is  abstracted  in  the  Lond.  "Elec.  Rev.,"  March  15;  he  refers 
to  waves  in  general  but  not  in  particular  to  electrical  waves. 

Multiple  Resonance.  —  .\  paper  by  Mr.  Bjerknes  in  the  "Weid.  Ann.." 
vol.  .54,  page  50,  is  abstracted  briefly  in  the  "Elek.  Zeit.,"  March  7;  the 
conclusions  appear  to  be  the  same  as  those  mentioned  in  the  Digest, 
March  23. 

Scientific  Foundations  of  Electrical  Engineering. — A  paper  by  Mr.  Baily 
is  reprinted  in  the  Lond.  "Elec.  Eiig.,"  March  15;  he  discusses  the 
accuracy  of  electrical  measurements,  the  use  of  too  elaborate  hypothet- 
ical problems,  etc. 

Physical  Work  of  von  Helm  hoHz.—Kn  abstractor  a  Royal  Institution 
lecture  by  Prof.  Ruecker  is  published  in  the  Lond.  "Elec,"  March  15. 

Spectrum  of  Argon. — The  Royal  Society  paper  by  Mr.  Newall  is 
reprinted  in  the  Lond.  "Elec.  Rev.,"  March  15. 

Effect  of  Self-induction  and  Capacity  on  Magnetism. — A  paper  by  Mr. 
Fromme  from  the  "Weid.  Ann.,"  vol.  54,  page  1,  is  abstracted  in 
"Elek.  Zeit.,  "  March  7;  he  discusses  the  self-induction  and  electro- 
static capacity  of  coils  of  wire  and  their  effec  on  the  magnetic  proper- 
ties; it  is  supiJlemental  to  the  paper  mentioned  in  the  Digest,  Oct.  13; 
the  self-induction  and  capacity  of  a  coil  aS'ect  the  magnitude  of  the 
"permanent  moment"  in  opposite  directions. 

Permanent  Magnets  L'sed as  Compasses.— Th^  Lond.  "Elec.  Eng..  "  March 
15.  contains  a  communication  from  Mr.  Smith  in  which  he  describes 
some  oDserviitions  which  show  that  the  variations  in  the  deflection  of  a 
needle  are  sometimes  due  to  peculiarities  of  the  needle ;  he  discusses  a 
theory  of  the  earth's  magnetism. 

What  Is^Electricityf-A.  few  additional  paragraphs  forming  a  continua- 
tion of  the  article  on  this  subject  by  the  late  Prof.  Van  der  Weyde  are 
given  in  the  "Elec.  Rev.,"  March  27;  it  was  the  last  manuscript  which 
he  wiote. 

Table  of  Magnetic  Values.— A.  translation  (without  acknowledgment) 
of  the  article  by  Mr.  Cushman  mentioned  in  the  Digest,  Feb.  23,  is  pub- 
lished in  "Elec.  Power"  for  March;  the  original  appealed  in  "L'Ind. 
Elec,"  Jan.  25. 

ELECTRO-CHEMISTRY  AJJD  BATTERIES. 
Researches  with  Carbon-Iron  Cells.— K  short  article  by  Mr.  Schmitz  in 
the  "Elek.  Zeit.,"  March  7.  describes  some  recent  experiments.  Nitiate 
of  potassium  and  sodium  were  melted  in  an  iron  crucible  and  a  positive 
pole  of  carbon  was  inserted,  the  iron  forming  the  othet  pole;  carbons 
made  of  charcoal,  anthiacite  coal  and  "gas  coal"  (bituminous?)  should 
not  be  used  as  they  ignite  in  connection  with  the  saltpeter  which  wastes 
the  greater  part  of  the  latter ;  the  ignition  takes  place  suddenly;  the 
energy  of  combustion  (?)  may  be  increased  by  the  addition  of  borax;  with 
graphite  there  was  neither  a  chemical  reaction  nor  an  appreciable  current ; 


ihe  experiment  with  cored  carbons  was  more  piomising,  they  do  not  ignite 
in  pure  .saltpetei,  even  at  800°  C,  but  at  400°  to  500°  there  was  a  rapid 
evolution  of  the  gas  which  increased  appreciably  on  closing  the  circuit ; 
the  voltage  was  about  one,  and  the  curient  although  small  was  constant; 
the  carbon  was  the  negative  pole,  therefore  representing  the  zinc  in  the 
usual  salts;  the  solution  remained  clear  and  the  iron  of  the  crucible 
was  not  attacked  aporeciably  nor  was  there  a  deposit  formed  upon  it; 
the  evolution  of  heat  due  to  the  combustion  of  the  coal  was  very  slight 
and  it  was  necessary  to  supply  heat  to  the  crucible,  while  with  charcoal 
and  gas  coal  the  combustion  of  the  carbon  supplied  suSicient  heat  to 
keep  the  electrolyte  fused.  It  follows  that  the  combustion  of  coal  in 
saltpit..r  can  be  accomplished  in  two  ways:  like  the  combustion  of  coal 
ill  air  in  which  heat  is  produced,  and  like  the  combustion  of  zinc  in  a 
Ixlttry  in  which  electricity  is  produced;  according  to  the  constitution 
of  the  carbon  the  leaction  will  be  mainly  in  one  or  the  other  of  these 
ways;  as  the  unnecessary  consumption  of  the  saltpeter  in  the  second 
process  is  avoided  there  is  a  possibility  of  success  in  this  direction. 

Borchers'  Battery. — The  "Zeit.  f.  Elect,  u.  Electrochem."  March  1 
(edited  by  Dr.  Borchers),  in  referring  to  the  recent  criticism  concerning 
this  matter,  states  that  in  his  original  article  Borchers  remarked  that  the 
results  obtained  cannot  yet  be  considered  favorable,  but  that  they  are 
sufficiently  so  to  encourage  further  research,  this  statement  is  claimed  to 
show  clearly  that  further  improvements  were  necessary  but  his  critics, 
il  is  claimed,  have  judged  his  work  from  an  entirely  different  stand- 
point. 

ferro  Cyanide  Accumulators.  —  Dr.  Platiier  in  the  "Elek.  Anz.,"  Feb. 
24,  descrioes  some  more  or  less  successful  experimenls  with  such  accu- 
mulators. The  ease  with  which  metals  can  be  deposited  from  their 
cyanide  compounds  encourages  an  investigation  of  this  subject.  If  a 
zinc  and  a  carbon  electrode  are  placed  in  the  concentrated  solution  of 
pure  ferri  cyanide  of  sodium,  then  ferro  cyanide  of  zinc  will  be  deposited 
as  a  powder  and  ferio  cyanide  of  sodium  will  be  formed,  but  this  system 
is  not  recommended  as  the  solution  is  expensive  and  the  deposit  does 
cot  adheie  well.  Experiments  with  feiri  cyanide  of  potassium  gave  no 
results  as  it  contains  free  alkalis,  but  when  these  aie  precipitated  with 
hydrofluoric  acid  the  action  at  once  begins;  the  same  can  also  be  accom- 
plished by  adding  Turnbull's  blue;  the  zinc  deposit  is  much  better  than 
with  the  sodium  salt;  the  voltage  is  1.05  to  1.15,  rhe  maximum  current 
density  is  1.2  ampeies  per  square  decimetre;  the  voltage  remains  con- 
stant to  the  end  of  the  discharge.  He  gives  the  complete  chemical 
reactions  in  this  accumulator.  To  prevent  the  zinc  deposit  from  falling 
off  the  plate  may  be  covered  with  some  woven  material.  Experiments 
with  corresponding  manganese  and  cobalt  compounds  as  also  with  other 
ferro  cyanide  metals  give  practically  the  same  results. 

Electrolysis  of  Gold. — .\n  Institution  paper  by  Mr.  Keith  is  reprinted  in 
the  '  Lond.  "Elec.  Eng.,"  March  15;  the  first  part  is  published  in  the 
Lond.  "Elec  Rev."  He  speaks  of  the  Rae  process  which  has  figured 
in  recent  patent  litigation  and  states  that  it  failed  foi  two  reasons,  the 
imperfect  knowledge  of  the  inventor  and  the  impracticability  of  caus- 
ing the  particles  of  gold  to  remain  long  enough  in  contact  with  the 
anode  to  be  acted  upon  electrolytically ;  he  gives  the  electrolytical 
equivalents  and  a  general  insight  into  the  subject.  Regarding  the  solv- 
ing action  of  the  cyanide  solution  he  states  that  if  a  leaf  of  gold  is  placed 
on  the  surface  it  will  leadily  dissolve,  while  if  immersed  it  will  dis- 
solve but  slowly,  showing  that  the  presence  of  oxygen  is  necessary ; 
some  figuies  regarding  the  dissolving  actiou  are  given;  methods  of  intro- 
ducing oxygen  are  discussed;  he  believes  the  action  of  the  oxygen  is  due 
to  its  strong  electronegative  relation  to  gold  in  a  cyanide  solution  and 
he  tbeiefore  tried  various  materials  which  are  also  electronegative, 
among  them  carbon,  iron  and  mercuiy  ;  the  use  of  the  latter  improved 
the  cyanide  process;  it  is  introduced  by  adding  a  small  quantity  of 
potasio  mercuric  cj-auide  at  the  rate  of  two  ounces  per  ton  of  solution  ; 
he  discusses  this  improvement  at  some  length  :  the  solution  may  be  used 
uninterruptedly,  the  mercury  simply  facilitating  the  dissolving  of  the 
gold,  the  mercury  itself  being  redissolved  again  ;  the  solvent  must  be 
kept  in  motion  through  the  mass;  extremely,  weak  solutions  may  be 
used.  He  describes  the  process  in  which  gold  is  precipitated  by  means 
of  zinc,  also  the  electrolytic  processes  of  Siemens  and  Halske  recently 
described  in  a  recent  paper  by  Von  Gemet  which  he  discusses  at  some 
length,  describing  in  detail  the  vat,  which  is  made  of  wood,  and  the 
anode,  which  consists  of  sheets  of  iron,  and  the  cathode,  of  sheets  of 
lead ;  also  the  current  density.  He  then  describes  his  process  in  detail ; 
from  2  to  10  pounds  of  cyanide  are  used  for  each  ton  of  water  to  which 
2  to  10  ounces  of  a  soluble  salt  of  mercury  is  added ;  the  average  current 
density  is  0.06  ampere  per  square  foot;  the  cathode  is  made  of  a 
copper  amalgamated  with  mercury;  between  the  cathodes  are  placed 
various  cells  filled  with  a  half  saturated  solution  of  an  ammonium  salt 
such  as  chloride  of  sulphate,  into  which  is  placed  zinc  or  iron  con- 
nected to  the  other  pole  of  the  source ;  the  required  E.  M.  F.  is  not 
greater  than  half  a  volt ;  about  21  cents  per  ton  can  be  saved  by  using 
this  process.  The  "Zeit.  f.  Elect,  u.  Electrochem.,"  March  1,  published 
some  additional  information  regarding  the  Siemens  and  Halske  process 
in  the  form  of  a  supplement  to  the  recent  description  of  Mr.  Gernet; 
costs  and  other  data  are  given  as  also  a  comparison  of  this  system  with 
the  MacArthur  Forrest  system. 

Conductivity  of  Electrolytes.— A  paper  by  Mr.  Fanjung  is  abstracted 
briefly  in  the  Lond.  "Elec.  Rev.,"  March  IS;  he  determined  the  con- 
ductivity of  various  organic  acids  and  salts  at  different  degrees  of  con- 
centration and  at  different  pressuies;  he  found  that  pressure  caused  a 
decrease  in  electrical  resistance  which,  however,  is  not  constant. 
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EUcltolysis  of  Copper  Sulphate. — A  paper  by  ilr.  Cbassy  from  thi- 
"Comptes  Rendus, "  vol.  119,  page  271,  is  abstracted  briefly  iu  Ibt  I.ond. 
"Elcc.  Rev.,"  Marcb  15.  He  discusses  the  electrolysis  of  copper  sul- 
pluitc  wbile  hot,  undei  wbicU  condition  a  violet  red  deposit  is  thrown 
down. 

I.iil'oratory  fiir  Electrolysis. — A  description  by  Mr.  Nissenson  is  given 
in  the  "Zeit.  f.  Elect,  u.  Electrocbeui.,"  March  1.  of  the  laboratory  for 
electrolytic  op^^rations  connected  with  a  metallurgical  establisbnient  in 
Germany. 

Analyses  by  Electrolysis. — A  paper  by  Mr.  Classen,  from  the  "lici.  dtr 
Deut.  Cheni.  Gesellchaft,"  vol.  27,  page  2,060,  is  recommended  in  the 
Lond.  "Elec.  Rev.,"  March  IS;  he  dc-icribes  how  to  fit  up  a  model 
laboratory  for  chemical  analyses  by  electrolysis. 

EUctrolylii.  KeJtution  of  .Aromatic  .Vilro-compotintts. — A  summary  of  dif- 
ferent piocesses  is  given  in  the  "Elek.  Anz.,"  Feb.  24. 

A'atio>i.  —  ln  reply  to  the  recent  statement  of  Dr.  Waddell  {see  Digest, 
March  23),  Mr.  Portheim  in  the  Lond.  "Elec,"  March  IS,  shows  that 
the  word  may  just  as  well  have  ariived  from  another  Greek  word,  and  it 
should  then  be  spelled  "Kathion." 

Aluminum. — Messrs.  lilackwell.  Sous  £;  Co.,  Liverpool,  England, 
in  a  communication  to  the  "Eng.  Mag."  foi  April,  state  that  aluminum 
will  be  made  by  a  piocess  of  fusion  at  considerably  less  cost  than  can 
be  done  by  the  electrolytic  process;  it  will  be  made  from  the  Irish  Hill 
bauxite  very  shortly  at  a  cost  which  will  "beat  all  competition." 

Eleclricitv  Direct  from  Coal. — In  a  paper  on  this  subject  read  at  a 
recent  meeting  at  the  Franklin  Institute  by  Prof.  Bucherer,  he  showed 
that  an  important  correction  must  be  made  in  calculating  the  E.  M.  F. 
produced  by  the  cold  combustion  of  gases;  that  of  the  union  of  caibon 
monoxide  with  oxygen  he  shows  is  1.406  instead  of  1.476  as  calculated 
directly  from  the  heat  of  formation.  The  complete  paper  will  be  pub- 
lished in  the  Franklin  Institute  Journal  for  April;  a  full  abstract  is 
published  in  another  column. 

Electrolytic  Reduction  of  I'aranitrobenzoic  Acid. — A  paper  by  Messrs. 
Noyes  &  Clement,  in  the  "Tech.  Quart."  foi  October  (just  received), 
desciibes  the  reduction  product  of  this  electrolysis  which  was  found  to 
be  paramidophenolsulphonic  acid. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Rheostats. — The  Vedovelli  system,  which  has  been  in  successful  use 
for  some  time,  is  desciibed  and  illustrated  in  "L'Ind.  Elec,"  March  10. 
The  object  is  to  obtain  a  less  sudden  variation  in  the  resistance  of  an 
ordinary  step-by-step  rheostat;  with  the  present  arrangement  one  obtains 
with  K  contact  blocks  the  same  number  of  steps  in  the  resistance  as  with 
(2k— 1)  blocks  in  the  ordinaiy  method.  The  device  is  shown  in  the 
adjoining  figure,    in  which  /^  is  a  contact  block  making  connection  with 
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the  ends  of  the  resistances  a,  J,  c,  d,  e,  and  the  rail  B\  the  block  F 
carries  with  it  a  bridge  piece  /',  which,  however,  is  insulated  from  it. 
In  the  position  shown  it  connects  block  a  with  c,  the  current  entering 
at  a  will  therefoie  pass  through  the  fiist  and  second  resistance  in 
parallel,  leaving  the  block  b  through  the  contact  piece  F\  in  the  next 
position  on  the  right  the  biidge  piece  /"will  not  make  contact  with  any 
of  the  blocks  and  the  cm  rent  will  then  pass  through  the  first  resistance 
only;  there  will  therefore  always  be  one  intermediate  value  between 
those  which  would  be  obtained  without  the  bridge  piece. 

Photograpli  Photometry.— "'L'IdA.  Elec,  ".March  10,  contains  an  article 
by  Mr.  Guillanne  in  which  he  difcusses  the  hypothesis  of  Janssen  based 
on  the  fact  that  the  action  on  a  sensitive  plate  is  proportional  to  the 
illumination  and  the  time  of  exposure  and  therefore  to  their  product, 
the  same  effect  would  then  be  obtained  when  the  product  is  the  same; 
he  shows  fiom  the  experiments  of  Capt.  Abney  C'Proc.  Roy.  Soc,"  vol. 
54,  p.  143)  that  this  hypothesis  of  Janssen  is  based  on  incorrect  assump- 
tions; for  very  short  exposures  the  action  is  less  than  proportional  to 
its  duration;  regarding  the  illumination  itself,  below  a  certain  limit  the 
action  decreases  more  rapidly  than  the  excitation ;  prolonged  action 
increases  the  capacity  of  the  deposit  less  and  less.  He  believes  that  it 
might  be  possible  to  introduce  the  necessary  correction  factors. 

Apparatus  for  treasuring  Phase  Difference. — The  "Tech.  Quart."  foi 
October  (just  received)  contains  an  article  by  Mr.  Derr  in  which  he 
describes  an  apparatus  for  measuring  phase  difference.  In  most  methods 
it  is  assumed  that  the  cui rents  are  sinusoidal  but  the  present  method 
is  applicable  to  the  measuiement  of  currents  of  any  forir  whatever  and 
can  be  used  under  ordinary  conditions.  The  apparatus  is  a  modification 
of  that  of  Dr.  Puluj  (described  in  Digest.  Dec.  23,  1893,and  Feb.  3,  1894) 
which  consists  of  a  pair  of  electromagnets  each  carrying  a  flat  steel 
spring  at  the  open  end  of  its  coie,  a  mirror  being  mounted  on  the 
spring ;  a  beam  of  light  is  reflected  from  one  mirroi  to  the  other  and 
thence  on  a  screen ;  alternating    currents    are  sent  through  the  coils  and 


the  spot  of  light  will  form  an  ellipse  from  whose  dimeDsions  the  phase 
difference  can  be  calculated;  the  objections  to  this  method  are  enumei- 
ated  and  are  claimed  to  be  overcome  by  the  modified  method  devised  by 
Mi.  Deir.  In  this  the  two  electromagnets  are  placed  side  by  side  and 
the  two  beams  reflected  from  their  minora  are  received  on  a  revolving, 
piisniatic  minor  from  which  they  are  leflected  on  to  the  screen  on 
which  they  will  form  sine  curves  which,  however,  bear  no  resemblance 
to  the  original  wave  foim.  A  time  lag  of  one  wave  behind  the  other 
will  be  shown  by  lateral  shifting  of  the  images,  and  represents  the 
difference  in  phase ;  to  measure  it,  the  angle  through  which  one  of 
the  magnets  must  be  turned  to  bring  the  images  together  is  measured, 
a'i  also  the  further  angle  through  which  the  same  magnet  must  be  turned 
to  move  one  image  laterally  through  one  wave  length,  that  is,  until  the 
wave  apex  o  the  one  is  brought  to  coincide  with  the  preceding  one  of 
the  other;  the  first  value  represents  the  portion  of  the  wave  length  by 
which  they  are  separated  and  the  secona  gives  the  value  for  the  Whole 
wave  length,  the  phase  difference  is  therefore  180  multiplied  by  the  ratio 
of  these  values,  as  the  vibration  frequency  is  twice  that  of  the  current. 
As  these  angles  are  small  they  are  measured  by  the  aid  of  a  long 
pointer;  metallic  mirrois  should  be  used  in  preference  to  those  of  glass, 
as  the  latter  give  double  images;  he  gives  the  results  of  measurements 
of  the  lag  between  the  branches  of  a  three-phase  cicruit  showing  a  good 
agreement  with  the  theoretical  values.  The  advantages  of  this  method 
are:  any  souice  of  periodic  current  may  be  used  whether  sinusoidal  or 
not;  slight  changes  in  the  E.  M.  F.  do  not  affect  the  measurements; 
constancy  in  the  speed  of  the  revolving  mirror  is  unnecessary ;  the 
appro.ximate  value  of  the  lag  and  the  quadrant  in  which  it  lies  can 
be  seen  at  once;  the  apparatus  is  simply    and  easily  constiucted. 

Cable  Testing  Arrangement. — In  the  "Elec.  Eng.,"  March  27,  Mr. 
Loewenherz  decribes  and  illustrates  a  oonvenient  method,  the  object  of 
which  is  to  enable  one  to  make  capacity  and  insulation  tests  without 
changing  the  connections;  the  method  is  that  of  Mr.  Thompson  and  is 
somewhat  similar  to  that  described  in  Mi.  Webb's  book  on  cable  testing. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Automatic  Telephone  System.— The  system  of  Messrs.  Bonnard  &  Piat 
in  which  a  subsciiber  can  connect  himself  with  any  other  without  the 
aid  of  an  operatoi  at  the  central  station,  is  briefly  described  and  illus- 
trated in  "Elek.  Anz.."  Feb.  28;  the  numbei  of  subscribers  does  not 
seem  to  be  limited. 

Microphone. — The  Mercadier  &  Anizan  form  desciibed  in  the  Digest, 
Feb.  2,  is  illustrated  and  desciibed  in  the  "Elek.  Zeit.,"  March  7. 

Telephone. — The  MorU  &  Pojch4  system  is  described  and  illu.'^traled 
in  "L'Elec,"  Maich  16.  Several  systems  are  illustrated  and  described 
in  the  "Elek.  Anz.,"  Feb.  14  and  21. 

Telephone  Message  Scale.— The  "Elec.  Eng.,"  March  27,  discusses  the 
recent  statement  that  there  is  a  protest  against  the  new  scale  of  chaig- 
ing  of  the  Metropolitan  Company  and  states  that  instead  of  there  being 
a  protest  against  it  theie  is  a    lapidlj'    growing    feeling   in    favor    of  it 

Telephone  Controversy  in  New  York  State. — A  summary  of  the  legis- 
lative contest  is  given  in  the  "Elec.  Rev.,"  March  27. 

Long  Distance  Telegraphy  and  Telephony. — In  "Elec.  Power"  for 
Maieh  Mr.  Maver  gives  some  reminiscences  of  early  experiments  in 
simultaneous  telegraphy  and  telephony  using  the  Van  Rysselberghe 
system. 

Microphone. — The  Jacques  long  distance  vibrating  microphone  is 
described  and  illustrated  in  the  "Elec.  Eng.,"    March  27. 

Fire    Alarm. —  The    Walter    combined    fire    alaim   and    police   signal 
system  is  described  and  illustrated  in  the  "Elec.  Eng.,"  March  27. 
MISCELLANEOUS. 

J'urifying  Carbon. — The  following  recipes  are  given  in  "Elek.  .Anz.," 
Maich  3,  for  caibons  which  are  intended  for  aic  lights,  batteries  and 
electrolysis.  After  pulverizing,  it  is  mixed  with  chloride  of  potassium 
in  the  latio  of  18  to  1  of  the  latter  after  which  concentrated  sulphuiic 
acid  of  1.8  is  poured  over  it  at  the  rate  of  2  pounds  of  acid  to  11  pounds 
of  graphile;  it  is  important  to  avoid  bringing  in  contact  crystals  of 
chloride  of  potassium  with  concentrated  sulphuiic  acid  as  it  will  cause 
an  explosion;  the  mixture  is  heated  until  vapors  cease  being  geneialed  ; 
the  chlorine  generated  will  form  soluble  salts  with  the  metals  contained 
as  impurities.  The  silicates  are  extracted  by  means  of  a  fluoride  of 
sodium.  Electrodes  which  have  lost  their  active  property  through  long 
use  can  be  rendeied  active  again  by  this  tieatment  except  that  they  need 
not  be  pulverized.  A  similar  but  less  effective  process  is  to  make  the 
carbon  plates  anodes  (that  is  connect  them  with  the  positive  pole)  in  a 
concentrated  solution  of  chloride  of  sodium  and  pass  a  current  through 
them. 

Educational. — The  discussion  of  the  subject  of  labor  saving  apparatus 
as  an  instrument  of  education  is  continued  in  the  Lond.  "Elec,"  March 
15,  in  a  communication  by  Prof.  Cornu.  who  may  be  taken  as  lepresent- 
ing  French  physical  science.  His  experience  has  taught  him  that  there 
can  be  no  such  thing  as  abbreviated  instruction,  it  must  either  be  com- 
plete or  it  is  not  instiuction  at  all;  he  shows  the  difference  between 
understanding  the  nature  of  a  voltmeter  and  the  nature  of  a  watch,  time 
is  not  an  unknown  and  complex  idea  like  that  of  a  volt;  professois  who 
wish  to  preseive  "the  old  out  good  methods  of  instruction  think  it 
advisable  to  set  their  students  to  making  galvanometers  and  suitable 
shunts  without  asking  them  to  make  either  watches,  weights  or  divided 
rules;"  the    technical    professor  considers   that  a   voltmeter  measures  a 
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pressure,  which  idea  is  enough  for  bim  and  he  has  no  need  to  trouble 
himself  about  what  a  volt  is.  Ho  discusses  the  apparatus  in  I'rof. 
Ayiton's  paper;  the  tendency  which  was  felt  by  certain  luciubers  of  a 
physical  society  was  that  the  cbaractei  of  technical  instruction  is  con- 
demned to  drift  farther  and  farther  away  from  its  point  of  origin  and  to 
abandon  as  useless  for  practical  purposes  the  scientific  bases  which  aie 
the  true  foundation  of  practical  applications.  It  is  an  eiror  to  think  that 
there  are  two  sources  of  instruction,  one  scientific  and  the  other  techni- 
cal, one  complicated  and  the  other  abbreviated,  one  addressing  itself  to 
the  Intelligence  and  ihe  other  founded  on  blind  practice  ;  be  believes 
that  there  is  only  one  method  of  instruction,  that  by  which  the  student 
passes  from  the  known  to  the  unknown,  fiom  the  simple  to  the  com- 
plex, consisting  in  building  up  a  new  notion  on  an  idea  already  familiar ; 
that  which  distinguishes  technical  from  scientific  instruction  in  the 
nature  of  the  arguments  employed  and  the  style  of  the  proofs  made  use 
ot ;  if  under  the  pretext  of  being  practical,  simplification  is  sought  at 
the  expense  of  fundamental  notions,  the  economy  of  time  and  trouble 
will  only  be  apparent  and  often  dangerous. 

An  article  in  the  "Zeit.  !.  Elect,  u.  Electrocbem. "  by  Mr.  Wilke  recom- 
mends the  introduction  of  technical  schools  in  which  the  student  of 
electrical  engineering  can  obtain  that  practical  education  which  he  now 
gets  by  serving  some  time  in  an  electrical  establishment,  at  the  same 
time  obtaining  the  necessary  instruction  in  theoretical  matters  and  draw- 
ing. The  same  suggestions  are  made  in  a  paper  by  that  author 
reprinted  in  abstract  in  the  "Elek.  Zeit.,"  March  7. 

Lethal  Effects  of  Electrical  Currents.  — ^.  paper  by  Dr.  Jones  from  the 
"British  Medical  Journal"  is  reprinted  in  the  I.oud."Elec.  Rev., "March 
15;  he  discusses  the  subject  of  the  fatal  effect  of  electrical  currents, 
giving  the  results  of  a  number  of  observations,  many  of  which  have 
been  described  before. 

J)uuliator.  —  \a  electrically  regulated  and  heated  incubator  is  desciibed 
and  illustrated  in  "Elek.  Anz.,"  March  3. 

Acetylene.— hccoi&inz  to  the  "Eng.  and  Min.  Jour.,"  March  23,  another 
danger  in  the  use  of  this  gas  was  pointed  out  in  a  recent  discussion  in 
Manchester,  Eng.  ;  it  was  stated  that  the  gas  is  easily  decomposed  by  a 
shock,  such  as  the  firing  of  a  percussion  cap;  the  danger  is  increased 
very  greatly  when  the  gas  is  compressed  into  a  liquid  and  stored  in 
cylinders,  in  which  form  it  has  been  proposed  to  use  it. 

7"«i/o'i /.aiora/or)'.— In  a  short  article  in  the  "Eng.  Mag.  "for  April 
Mr.  Martin  discusses  the  nature  and  significance  of  the  event  of  the  burn- 
ing of  Tesla's  laboratory;  he  mentions  briefly  that  the  most  advanced 
form  of  the  oscillator  had  been  used  to  light    the  laboratory  for  months. 


Transformer  Efficiency. 

The  interest  taken  in  the  "Packard"  transformer  shown  running  with 
the  case  full  of  water  at  the  Cleveland  Convention  of  the  National 
Electric  Light  Association  will  make  further  data  on  the  subject  accept- 
able to  central  station  men  and  electricians  in  general.  The  water  test 
clearly  demonstiates  the  excellence  of  insulation.  The  efficiency  test 
given  below  was  made  at  Cornell  University  by  P:of.  Harris  J.  Ryan, 
and,  of  course,  is  absolutely   disinterested,    as  well    as    of    the   highest 

authority. 

Regulation  from 

Size.  /- — Voltage ,      r Efficiency .  full  to  no  load. 

Lis.     Watts.      Prim.        Sec'd.      Full  load.       X        J^  K 

30      1.500        1.000  50  94.7  94.2    92.4        87.0  2.1 

ICO     5,000        1,000  100  96.S  95.8    95.4        90.4  1.7 

The  transformers  tested  were  of  the  standard  make  of  the  Packard 
Eleciric  Company,  Warren,  Ohio,  and  the  results  obtained  are  highly 
creditable  to  the  manufacturers. 

An  Important  Electrical  Enterprise  in  Hexico. 

An  interesting  and  important  electric  power  installation  is  now  under 
construction  for  the  Cia.  Anonimade  Transmission  Electrica  de  Potencia, 
located  in  the  State  of  Hidalgo,  some  100  miles  north  of  the  City  of 
Mexico. 

The  water  is  taken  from  the  Arroyo  de  Regla,  a  mountain  stream  hav- 
ing a  minimum  supply  of  1,500  cubic  feet  per  minute.  A  natural  rock 
dam  at  a  point  in  the  canyon  impounds  the  water  suflScicntly  to  admit 
of  its  being  diverted  by  a  cut  through  the  bluff  into  a  canal,  which  fol- 
lows mostly  the  contour  of  the  mountain — a  distance  of  one  and  one-half 
miles.  This  involved  the  cutting  of  seven  tunnels,  aggregating  a  total 
length  of  1,200  feet  through  solid  rock. 

From  the  terminus  of  the  canal  the  water  is  carried  to  the  power 
station  through  1,700  feet  of  30-inch  pipe,  which  affords  a  vertical  head  of 
800  feet;  the  pipe  is  of  varying  thickness  to  correspond  to  the  pressure 
at  various  points  on  the  line,  the  lowest  portion  being  made  of  steel  three- 
fourths  of  an  inch  thick.  The  pipe  line  discharges  into  a  leceiver  40  inches 
in  diameter  by  75  feet  long,  with  which  the  wheels  are  connected  by  lateral 
blanches.  This  is  made  of  flange  steel  plates  thiee-fourths  inch  thick, 
tested  to  700  pounds  water  pressure,  and  weighs  upwardsof  50,000  pounds 

The  power  station  consists  of  five  Pelton  wheels,  40  inches  in  diam- 
eter, of  capacities  of  400-hp  each ;  these  are  direct  connected  to  the 
same  number  of  12-pole,  three-phase  generators  running  at  a  speed  of 
600  revolutions  and  delivering  the  current  at  a  pressure  of  700  volts. 
There  are  also  two  24inch  Pelton  wheels,  speeded  at  1,700  revolutions  for 
running  the  ezciteis.    The  step-up  transformers  are  wound  for  a  ratio  of 


1  to  IS,  making  the  line  potential  a  little  over  10,000  volts  at  the  gener- 
ator end.  There  are  three  transformer  sub-stations  in  which  air  blast 
transfoimers  are  to  be  used.  Pelton  differential  governors  are  attached 
to  each  wheel  for  the  purpose  of  regulation. 

This  station  is  to  supply  power  to  the  mines  of  the  Rio  del  Monte 
company- — one  of  the  most  extensive  ruining  organizations  in  the  world, 
and  employing  upwaid  of  8,000  men.  The  power  is  to  be  used  for  oper- 
ating mining  machinery,  such  as  stamp  mills,  crushers,  pumps,  hoists, 
ventilators,  etc.  The  mines  of  this  company  are  said  to  be  the  richest 
in  Mexico,  and  are  located  within  a  radius  of  20  miles,  the  maximum 
distance  of  power  transmission  being  23  miles,  and  the  mean  distance 
about  18  miles.  Various  other  mines  in  the  vicinity  will  also  be  sup- 
plied with  power  from  this  station,  and  the  city  of  Pachuca  also  fur- 
nished with  light.  A  market  for  the  entire  power  being  thus  afforded 
at  highly  remunerative  rates,  the  financial  success  of  the  enterprise  is 
assured ;  in  fact,  it  is  claimed  that  the  entire  outlay  of  some  $300,000 
will  be  returned  to  the  company  in  two  years'  time,  from  the  saving 
effected  in  fuel  heretofore  required  in  carrying  on  their  various  opei- 
ations. 

This  enterprise  originated  with,  and  is  being  carried  to  completion 
under  the  diiection  of  Senor  R.  M.  de  Arozarena,  an  accomplished  engi- 
neer resident  of  the  City  of  Mexico,  and  also  a  director  of  the  company. 

The  Pelton  Water  Wheel  Company,  of  San  Francisco  and  New  York, 
have  the  contract  for  ihe  hydraulic  part  of  the  work  and  the  Thomson- 
Houston  International  Company,  of  New  York,  for  the  installation  ot 
the  electrical  machinery.  The  plant  is  expected  to  be  in  running  older 
in  about  90  days. 

The  Reno  Rapid  Transit  Plan. 

The  proposal  of  the  Rapid  Transit  Commission  to  build  a  four  track 
tunnel  under  Broadway  has  not  only  brought  out  considerable  opposi- 
tion from  the  owners  of  the  sidewalk  vaults,  but  has  also  set  to  thinking 
the  various  owners  of  pipes,  electric  subways,  etc.,  whether  or  not  it  is 
going  to  be  possible  to  make  suitable  provision  for  them  in  the  proposed 
construction  of  the  street's  sub-surface.    The  plan  suggested^by  Mr.  J.  W. 


Fio.  1.— Reno  Tunnel  System   with  Pipe   Oalleries,  Cham- 
bers Street  to  34th  Street. 

Reno,  Mills  Building,  New  York,  as  illustrated  in  the  cut,  proposes  to 
avoid  the  condemnation  of  the  vault  area,  which  the  commission  esti- 
mates will  add  $5,000,000  lo  the  cost  of  the  line,  and  at  the  same  time  to 
furnish  commodious  pipe  and  wire  subways  in  convenient  position  with 
lefeience  to  the  buildings,  so  that  the  surface  of  Broadway  will  never  in 
the  future  have  to  be  torn  up  to  admit  of  the  making  of  pipe  and  wire 
connections  or  repairs  to  the  same. 

The  electiic  wire  subway  is  shown  occupying  space  which  otherwise 
would  be  useless,  and  by  admitting  of  frequent  access  to  the  ducts  from 
the  pipe  gallery  beneath,  will  insure  their  always  being  dry  and  well 
ventilated.  The  unoccupied  space  in  each  gallery  can  be  utilized  as  shown 
by  a  small  electric  "tram,"  which  would  be  useful  in  collecting  high 
class  freight  and  express  matter  along  the  line  and  delivering  it  to  the 
nearest  stations. 


Fig.  2. — Reno  Plan  Compared   with  "Wide"   Plan,  at  Tun- 
nel AND  Viaduct  Approaches  on  Boulevard. 

All  these  various  conveniences  ought  to  add  materially  to  property 
values  along  the  line  and,  if  well  known,  would  undoubtedly  disaim 
any  opposition  of  the  property  owneis. 

In  the  tunnel  proper  the  local  trains,  whose  platforms  are  only  12  feet 
below  the  street,  will  be  carried,  as  shown,  upon  a  substantial  floor  of 
steel  beams  and  concrete  upon  which  the  tails  can  be  suitably  cushioned 
to  prevent  noise  and  vibration.  The  heavier  and  faster  running  express 
trains  will,  of  course,  have  their  road  bed  on  terra  firma,  and  at  such  a 
distance  from  the  buildings  that  there  will  be  no  possibility  of  vibra- 
tions leaching  their  foundations. 
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Fig.  2  shows  the  finiplicicy  of  the  Reno  plan  conipaied  with  the  pro- 
posed "wide"  tunnel  at^the  12Sth  street  viaduct  approach,  which  latter 
plan  would  there  be  a  serious  encioachment  upon  tlie  roadways. 

The  Sacramento-Folsom  Power  Transmission  Plant. 

The  perfection  of  a  system,  by  means  of  which  power  may  be 
economically    transmitted    over    long    distancis,    jnd    wMili    suddenly 


G.iTE  Mechanism. 

broadeued  the  6e!d  of  critical  effoit.  is  now  receiving  practical  and  suc- 
cessful illustration  in  many  places  in  this  country,  and  our  readers  are 
familiar  through  our  columns  with  the  excellent  work  done  at  Tafts- 
ville.  Conn.;  Concord,  N.  H.  ;  Hartford,  Conn.;  Columbia.  S.  C,  and 
elsewhere.  One  of  the  best  and  most  recent  examples  and  one  of  the 
most    interesting  is' the   plant,  nearly  completed,  which    the  Sacramento 


rounding  country.  The  plan  was  modest  in  its  proporlions.  and 
remained  so  for  many  years,  but  the  introduction  of  electricity  imme- 
diately magnified  it  into  a  grand  scheme  contemplating  the  utilization 
of  about  .'i.OOO  hp  for  transmission  purposes,  and  1,200  hp  for  use  in  the 
state  prison  located  by  the  side  of  a  special  stale  power  house. 

The  first  step  was  taken  in  1866  when  the  foundation  for  the  dam  was 
laid.  Some  years  later  the  California  state  government  contracted  with 
the  power  company,  and  in  exchange  for  water  power  privileges  and 
certain  grants  of  land  for  prison  buildings,  agreed  to  supply  convict 
labor.  In  1888  a  new  contract  was  effected,  the  size  of  the  dam  and 
cauals  as  indicated  in  the  original  plans  were  greatly  increased,  and 
under  these  new  plans  the  work,  pushed  forward  vigoiously,  is  now 
rapidly  nearing  completion.  The  dam  is  a  massive  structure  of  granite 
hiid  with  Portland  cement.  It  is  650  feet  long,  89  feet  high  in  the  centre, 
^7  feet  wide  at  the  base,  25  feet  wide  in  the  crest,  and  contains  about 
t-^,5W  cubic  }ards  of  solid  masonry.  It  is  provided  with  a  heavy  wooden 
butter  ot  flashboard  six  feet  high,  which  at  high  water  is  lowered  into 
1  recess  in  the  crest  of    the  dam. 

At  each  side  of  the  dam  is  a  massive  granite  bulkhead,  in  which  aie 
iliree  head  gates  operated  by  hydraulic  machineiy,  each  head-gate  being 
li.  feet  wide.    The  West  Side  Canal  is  not  yet  completed,  but  is  designed 

>  be  40  feet  wide  at  the.  top,  30  feet  wide  at  the  bottom,  and  six  feet 
iiep.     It  is  intended  principally  for  irrigation  purposes. 

The  East  Side  Canal  is  completed  from  the  dam  to  the  site  of  the 
power  house,  a  distance  of  about  two  miles.  It  is  50  feet  wide  at  the 
top,  40  feet  wide  at  the  bottom,  and  8  feet  deep,  having  a  capacity 
of  about  87,000  cubic  feet  of  water  per  minute.  The  canal  is  divided  into 
three  sections  and  follows  the  bank  of  Ihe  river  for  about  two  miles. 
It  is  constiucted  partly  of  masonry,  partly  formed  by  cuts  in  solid  lock, 
and  partly  by  earth  cuts  and  fills.  Just  before  it  reaches  the  power  house 
of  the  Sacramento  Electric  Light  &  Power  Company  it  has  been 
widened  into  an  immense  basin  to  bold  the  logs  of  the  America  Rivei 
Land  &  Lumber  Company,  which  company  is  about  to  erect  at  this 
point  a  large  saw  mill,  to  be  operated  entirely  by  electiicity. 

The  power  house  of  the  Sacramento  Electric  Light  &  Power  Com- 
pany is  situated  at  the  extreme  end  of  the  canal  on  the  west  side  of 
Folsom,  where  a  fall  of  55  feet  is  available  at  high  water.  Here  an 
immense  cut  in  solid  rock  has  been  made  about  60  feet  deep.  100  feet 
wide,  and  150  feet  long,  from  which  a  channel  40  feet  wide  leads  to  the 
river.  In  this  cut  the  foundations  for  the  machinery  and  the  granite 
walls,  piers  and  arches  of  a  two-story  building  have  already  been  laid, 
and  the  stiucture  is  progressing  rapidly.  At  the  power  house  the  canal 
makes  a  sharp  turn  at  light  angles  and  widens  out  into  a  fore  bay  ISO 
feet  long.  100  feet  wide  and  12  feet  deep,  forming  a  settling  basin  for 
debris.  It  is  divided  into  two  distinct  parts  by  a  wall  provided  with 
suitable  gates  so  that  one  side  may  be  cleaned  out  while  the  other  is  in 
operation.  From  the  lower  end  of  each  section  of  the  fore-bay  a  sluicing 
canal,  normally  closed  by  gates,  leads  to  the  lower  river,  and  through 
this  the  sand  and  debris  will  be  carried  away  and  kept  from  the  wheels. 
The  contract  for  the  entiie  mechanical  and  electrical  equipment  was 
awarded  to  the  General  Electric  Company  in  September,  1894.  The 
contract  for  the  hydraulic  apparatus  was  let  to  the  S.  Morgan  Smith 
Water  Wheel    Company.     This    apparatus  will    consist  of    four    pairs  of 


View  of  Dam  from  Below. 


Electric  Light  &  Power  Company  is  constructing  at  Folsom,  on  the  Amer- 
ica River,  where  one  of  the  larges't  water  powers  in  California  will  be 
utilized.  It  is  the  more  interesting  in  that  the  scope  of  the  scheme, 
which  at  the  commencement  of  the  hydraulic  work  in  1866  was  limited 
in  its  range,  has  been  almost  inconceivably  widened  by  the  alliance 
between  water  power  and  electricity  which  modern  invention  has 
brought    about. 

¥,  The  work  as  at  first  conceived  embraced  a  dam  across  the  America 
River,  near  Folsom,  and  the  utilization  of  the  water,  primarily 
for    power    purposes,    and    secondaiily    for    the  irrigation  of    the    sur- 


McCormick  horizontal-shaft  turbine  wheels,  enclosed  in  steel  cases 
having  steel  inlet  pipes  eight  feet  in  diameter  and  double  discharge 
tubes.  The  governors  used  will  be  of  the  Faesch-Picard  type,  and  will 
be  supplemented  by  heavy  fiy-waeels  on  the  water  wheel  shaft.  Each 
pair  of  wheels  will  have  a  capacity  of  1.260  hp  at  300  revolutions  per 
minute.  They  eubody  all  that  is  latest  and  most  improved  in  hydraulic 
practice,  and  are  of  larger  capacity  than  any  hitherto  constructed  in  this  ' 
country,  with  one  exception.  They  will  be  operated  under  a  head  of 
55  feet.  The  hydraulic  plant  also  includes  two  special  horizontal  wheels 
for  the  exciters.     The  water  after  having  passed  the  turbines  will  be  dis- 
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ch.irged  tbrougb  tunnels  under  ihe  power  bouse  into  iriigation  canals  foi 
distribution  ovei  the  country  soutb  and  east  of  Folsoni. 

Tbe  generators  will  be  four  in  number,  and  of  the  General  Elec- 
tric tbree-pbase  alternating  curient  type,  furnisbing  current  at  800  volts 
potential.  The  armatuic  shafts  will  be  directly  connected  to  the  shafts 
of  the  wheels  by  means  of  flange  coupling.s.  Kach  generator  will  have 
a  capacity  of  1.000  hp,  and  will  weigh  about  30  tons.  They  will  be  the 
largest  three-phase  generators  yet  constructed.  The  wheels  and  genei- 
ators  will  be  located  on  the  first  floor  of  the  building  16  feet  above  the 
level  of  the  water  in  the  tail  race,  but  will  not  occupy  the  same  room. 
Between  the  wheel  room  and  the  generator  room  a  heavy  masonry  wall 
has  been  built.  The  openings  through  which  the  turbine  shafts  will  pass 
will  be  small,  and  the  wall  will  seive  to  protect  tbe  electrical  machineiy 
from  Ihe  possible  entrance  of  water.  The  watei  wheel  regulators  will 
be  in  the  dynamo  room,  and  the  operator  will  thus  have  full  control  of 
the  hydraulic  machinery  while  in  sight  of  the  electrical  instruments  on 
the  switchboard.  Both  dynamo  room  and  wheel  room  will  be  provided 
with  traveling  cranes. 

In  tbe  second  stoiy  of  the  powerhouse  directly  over  tbe  dynamo  room, 
sub-station  step-up  transformers  will  be  installed,  of  the  standaid 
type  used  by  the  General  Klectric  Company  in  such  plants.  In  these 
transformers  the  E.  M.  F.  will  be  raised  to  11,000  volts,  and  connections 
to  the  line  will  be  made  through  maible  switchboards  equipped  wilh  the 
necessary  switches  and  fuses. 

Special  provision  to  prevent  shutdown  by  accident  or  unforeseen  con- 
tingency has  been  made  in  the  pole  line,  which  will  be  in  duplicate 
from  the  Kolsom  power  house  to  the  Sacramento  transformer  sub-station. 
and  will  run  along  the  line  of   the    Sacramento  &  PlacervilleRailways  as 


The  incandescent  lighting,  commercial  arc  lighting  and  stationaiy 
motor  work  in  the  central  portion  of  the  city  will  be  handled  by  a  low 
tension  modified  Ivdison  three-wire  system,  feedcis  from  the  secondaries 
of  tbe  step-down  transformers  supplying  current  to  a  netwoik  of  mains. 
The  motois  will  be  of  the  thiee-phase  induction  type,  and  can  be  con- 
nected to  the  mains  at  any  point.  The  street  and  private  arc  lighting 
will  be  done  on  tbe  constant  current  series  system,  while  outlying 
motors  will  be  operated  fiom  bighei  potential  lines  with  individual 
tiansformer  reduction,  oi  will  be  high  potential  synchronous  motors. 

A  New  Automatic  Engine. 

We  illustrate  in  the  accompanying  en„'raiiug9  a  new  aulomatic  four- 
valve  releasing  gear  engine  now  being  placed  on  the  market  by  the  Rice 
&  Sargent  Engine  Company,  Providence.  K.  I  Fig.  I  illustrates  a 
20x42-inch  engine  recently  built  for  a  Pawtucket  (R.  I.)  manufacturing 
company,  and  Fig.  2  shows  in  cross  section  the  valves,  which  are  of  the 
Corliss  type. 

Much  caie  has  been  spent  in  the  design  to  make  all  the  parts  heavy 
and  strong  in  order  to  meet  luodern  lequirements.  Tbe  bed-plate  is 
designed  with  box  sections.  The  guides  are  bored  and  the  end  of  the 
bed-plate  faced  to  fit  the  cylinder  at  one  end  of  the  boring  bar,  the 
guides  and  pillow  blocks  having  broad  foundation  bases.  The  shaft  is 
extended  through  the  out-boaid  pillow  block  in  order  to  permit  the 
engine  to  be  converted  into  a  double  engine  or  cross-compound  latei  on 
when  increase  of  load  requires.  The  pillow  block  is  fitted  with  four-part 
full  babbitted  boxes  with  wedge  adjustments  for  tbe  side  boxes  and  chain 
oilers  for  continuous  lubrication.  The  greatest  of  care  has  been  exercised 
throughout    to  maintain  efficient  lubrication.     The  connecting  rod' has  a 
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far  as  the  city.  For  this  purpose  2,600  40-foot  round  cedar  poles,  16 
inches  in  diametei  at  the  butt,  are  used,  and  each  will  cany  two  cross- 
arms  for  the  two  circuits.  Each  circuit  will  consist  of  three  bare  copper 
wires  supported  ou  double-petticoat  porcelain  insulators  especially 
designed  and  made  for  this  installation  at  the  porcelain  factory  of  the 
General  Electric  Company,  at  Schenectady.  Each  insulator  is  subjected 
befoie  shipment  to  a  test  of  not  less  than  25,000  volts,  alternating  current. 
Each  three  wire  circuit  can  carry  the  output  of  one  dynamo,  and  any 
dynamo  can  be  thrown  on  any  line,  though  they  will  all  be  normally 
opeiated  in  multiple. 

The  substation  at  the  end  of  the  transmission  line  will  be  a  fireproof 
two-story  biick  building,  divided  into  four  parts,  namely,  the  step-down 
transformer  room,  the  motor,  lailway  and  arc  dynamo  room,  the  shop 
and  testing  room  and  the  store  room. 

In  tbe  transformer  room  transformer  switchboards  will  receive  the 
terminals  of  the  10.000-volt  transmission  lines  and  enable  the  aitendant 
to  operate  different  combinations  of  the  transformers.  The  step-down 
transformers,  of  the  air-blast  type,  will  vary  in  size  according  to  the 
duty  required  of  them,  and  deliver  current  at  Ihe  secondaries  at  125,  250, 
500,  1,000    and  2,000  volts    for    incandescent  lighting  and   motor  service. 

In  the  main  room  will  be  three  300-hp  thiee-phase  synchronous  motors, 
of  the  standard  General  Electric  type,  directly  connected  to  a  line  shaft. 
This  shaft  will  be  provided  with  clutch  pulleys  to  drive  several  500-volt 
continuous-current  railway  generators  and  a  number  of  arc  dynamos. 


phosphor  bronze  box  at  the  cross-head  end,  and  full  babbitted  boxes  at 
the  Clank  end,  the  adjustment  being  provided  for  by  wedges  and  sciews 
at  both  ends,  thus  preserving  the  length  of  Ihe  rod  constant  under  wear. 
The  cross-head  end  is  of  the  solid  end  type  i.nd  the  crank  end  fitted 
with  a  block  and  bolt  on  the  lower  side  to  facilitate  the  removal  of  the 
boxes.  The  cross-head  is  of  the  box  pattern  with  babbitted  ends  and 
gibs  and  wedge  adjustment. 

The  cylinder  is  provided  with  four  double-ported  Corliss  valves  as 
shown  in  cross-section  in  Fig.  2  and  wilh  steam  or  exhaust  chests,  the 
latter  being  separated  from  the  barrel  of  the  cylinder  by  an  air  space  to 
prevent  cylinder  condensation.  The  exhaust  valves  are  brought  well  up 
into  the  cylinder  so  as  to  reduce  the  clearance. 

The  valve  gear  is  a  new  form  of  releasing  gear  having  separate  eccen- 
trics for  the  steam  and  exhaust  valves,  thus  enabling  a  ready  adjust- 
ment to  be  made  suitable  for  any  condition  of  running.  The  cut-off, 
controlled  by  the  governor,  has  a  range  from  zero  to  three-fourths  stroke. 
Tbe  exhaust  valve  airaugement  obtains  the  wiist-plate  motion  directly 
on  each  bonnet  without  the  use  of  a  separate  wrist-plate,  and  also  brings 
less  strain  upon  the  exhaust  bonnets. 

The  steam  valve  arrangement  consists  of  a  rocker  journaled  on  a  fixed 
bushing  projecting  from  the  bonnet,  which  bushing  surrounds  and  car- 
ries the  valve  stem.  A  legular  rocking  motion  is  imparted  to  the  rocker 
by  means  of  a  link  which  connects  a  pin  at  the  lower  end  of  the  rocker 
to  the  eccentric.     The    rocker  is  provided,  about  midway  of  its  length, 


April  6,  189S. 


THE    ELEXTTRICAIv    WORLD. 


435 


with  a  bearing  hub  for  holding  the  driving  toe,  the  bub  being  cut  away 
to  provide  for  the  forwardly  projecting  portion  of  the  driving  toe,  and 
lo  allow  the  free  vibration  of  the  same  on  its  pivot.  A  pivot  spindle, 
forming  part  of  the  driving  toe,  has  a  free  fit  in  the  hub  and  passes 
through  to  the  rear,  and  at  the  tear  end  of  this  spindle  is  keyed  the 
cam  level,  which  is  carried  obliquely  upward  behind  the  rocker,  and  is 
a  free  fit  between  two  rollers  which  are  held  upon  the  pins  projecting 
in  front'of.   tht-  tia]!  lever,  IIr-    lalttr  lit-ing  pivoted    on  the  bonnet,  coii- 


tbe  cam  lever  and  the  attached  driving  toe   with  the  rocker,  except  when 
the  incline  of  the  cam  passes  between  the  rollers. 

At  the  beginning  of  the  forward  movement  of  the  rocker  the  outer 
portion  of  the  cam  lever  will  ordinarily  be  between  the  rolls  and  the 
driving  toe  raised  to  its  engaging  position  with  the  latch.  As  the  rocker 
advances  and  opens  the  valve,  the  incline  of  the  cam  enteis  betwera  the 
rollers,  causing  the  driving  toe  to  be  depressed  sufficiently  to  relesKe  the 
latch,  and    the  valve    isunimcdiat<:.  '       >     the  dash  pot.     On  the 
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centrically  with  the  valve-stem,  and  piovided  with  an  aim  which  is 
connected  by  means  of  a  link  to  the  governor.  The  valve  lever  is  keyed 
lo  the  valve  stem  and  has  a  branch  arm  carrying  the  pin  from  which 
connection  to  the  dash-pot  is  made  for  closing  the  valve.  The  valve 
lever  projects  downward  at  an  angle  of  about  45  degrees,  when  in  mid- 
position,  and  carries  from  a  lug  in  the  rear,  a  latch,  which  is  engaged 
by  the  driving  toe  of  the  rocker,  to  open  the  valve.  The  latch  is  held 
in  its  position  by  its  own  weight,  the  front  portion  of  the  latch  resting 
against  the  face  of  the  lug  and  receiving  the  thrust  of  the  toe  for  open- 
ing the  valve.  The  uppei  part  of  the  latch  extends  backward  over  the 
lug  and  is  provided  with  a  cylindrical  turning  point  or  pivot,  on  which 
the  latch  may  be  raised  when  the  driving  toe  passes  under  it  on  the 
urn  movement^of    the  rocker.     The  centre  of  the  pivot  of  thellatch'is 


Sectionai.  View  of  Cylinder  and  Valves. 
considerably  above  the  line  of  piess'ure  on  the  latch,  so  that  the  latter 
will  be  prevented  fiom  rising  while  at  work,  and  a  large  amount  of  wear 
on  the  engaging  surfaces  has  to  take  place  before  the  latch  can  jump 
out  of  its  engagement.  This  is  an  important  feature  of  the  gear,  as  by 
it  the  builders  are  enabled  to  use  a  light  giavity  latch,  without  the  use 
of  springs,  and  at  the  same  time  the  latch  is  automatically  locked  in 
place  when  at  work.  The  cam  lever  has  a  short  incline  about  midway 
of  the  length  of  the  cam,  thus  dividing  it  into  two  parts,  each  of  which 
is  a  segment  of  a  circle,  so  arranged  that  its  centre  will  coincide  with 
the  centre  of  the  valve  stem  when  that  segment  is  held  between  the 
rollers ;  so    that  in  operation    there  will  be  no  change  in    the  relation  of 


return  movement  of  the  rocker  the  incline  of  ihe  cam  returns  belweeii 
the  toilers  and  raises  the  toe  for  subsequent  engagement  with  the  latch, 
and  as  the  toe  comes  back  to  its  first  position  the  latch  is  raised  by  con- 
tact with  the  upper  side  of  the  toe  and  then  drops  in  front  ot  the  toe 
for  engagement  again. 

It  is  obvious  that  the  angular  position  of  the  trip  lever,  which  is  con- 
trolled by  the  governor,  will  regulate  the  amount  of  opening  of  the 
valve  and  the  proportion  of  the  engine  stroke  when  steam  is  admitted  lo 
the  cylinder.  Both  latch  and  toe  are  provided  with  hardened  steel  plate?, 
each  with  eight  edges  which  are  available  for  wear. 

The  govemor.of  the  well-known  high  speed  Poiter  type, runs  at  a  high 
velocity  and  is  extremely  sensitive.  Connecting  lodsfiom  the  governor 
to  tne  valve  gear  are  taken  by  a  yoke  with  pins  on  both  sides,  so  that  all 
strains  on  the  governor  will  be  central  and  cannot  cramp  the  same.  The 
yoke  also  connects  to  a  controlling  vessel  for  steadying  the  governor, 
and  weights  may  be  added  to  change  the  speed  of  the  engine  while 
running.  A  "stop  motion"  is  provided,  which  will  immediately  stop 
furthei  admission  of  steam  to  the  cylinder  if  the  governor  should  be 
disabled. 

The  dash-pots  are  -a  new  form  of  vacuum  pot.  They  have  a  constant 
internal  displacement  and  do  not  take  in  or  discbarge  air  at  each 
stroke,  and  they  are  absolutely  noiseless  and  fiee  from  vibration  when 
cushioning. 

A  new  form  of  rotary  clutch  for  disconnecting  either  set  of  steam  or 
exhaust  valves,  for  operating  by  hand,  is  used.  This  consists  of  a  steel 
tube  with  a  long  slot  on  each  side  containing  notches  which  fit  corre- 
sponding teeth  projecting  from  the  valve  rod  inside.  The  tube  is  rotated 
by  a  ball  handle,  the  weight  of  which    holds  the  clutch  in  or  out. 


The  Lombard  Water  Wheel  Governor— A  Correction. 

In  our  description  last  week  of  the  water  wheel  governor  manufact- 
ured by  the  Lombard  Water  Wheel  Governor  Company,  Boston,  a  tyi.o- 
giaphical  error  caused  the  last  sentence  of  the  article  to  read  "Under 
a  variation  in  load  from  57  to  76  hp  in  one  minute  the  speed  of  the  water 
wheels  is  reported  as  varying  2i^  per  cent."  This  should  have  read. 
"Under  a  variation  in  load  from  57  to  446  hp  in  one  minute,  etc."  A  glance 
at  the  diagram  would  at  once  disclose  the  discrepancy  between  the  state- 
ment in  the  text  and  the  actual  performance  of  the  governoi.  By  referiing 
to  the  curve  it  will  be  seen  that  the  variation  in  speed  lor  average 
changes  in  load  runs  about  ]^  of  1  per  cent,  which  is  much  better  than 
steam  engineers  are  willing  to  guarantee  for  engine  governors.  It  is 
peihaps  superfluous  to  say  that  the  case  considered  was  an  abnormal 
one,  the  selection  being  made  with  a  view  to  showing  the  efficiency  of 
the  Lombard  governor  under  the  most  unfavorable  circumstances. 


^^tnancial  3nteUtgence. 

The  Electrical  Stock  Market. 

New  York,  March  30.  1895. 

ELECTRICAL  STOCKS  reacted  slightly  this  week.  General  Electric  having 
declined  l\{  and  American  Bell  S  The  report  concerning  an  understanding 
between  the  Weslinghouse  and  General  Electric  Companies  as  to  patents  and 
market  prices  has  not  been  contradicted,  and  belief  in  its  authenticity  has  taken 
firm  hold.  It  is  said  that  the  patent  litigation  of  these  great  corporations  has 
aggregated  fl.tXW.OOO  oei  annum  recently,  and  that  the  abolition  of  this  means 
an  increase  in  net  results  of  over  2  per  cent,  on  the  combined  capitalization. 

EDISON  ILLUMINATING,  ol  New  York,  will  shortly  provide  for  needed 
extensions  of  business  by  the  authorization  of  a  consolidated  mortgage  securing 
$15,000,000  of  £  per  cent,  bonds.  Of  this  amount  $4,312  000  will  be  used  to  retire 
first  mortgage  5s  noa  aBoat.  The  new  mortgage  will  provide  that  the  total 
issue  of  bonds  shall  at  no  lime  exceed  the  outstanding  volume  ol  stock. 

METROPOLITAN  TRACTION  declined  sharply,  contrary  to  the  predictions  of 
its  friends  that  an  advance  was  to  be  expected  This  is  ascribed  to  large  .specu- 
lative holdings  that  come  on  the  market  with  every  rally  of  a  few  points,  for 
which  there  is  considerable 'gunning."  There  is  nothing  unfavorable  in  the 
operating  results  to  justify  a  drop ;  the  earnings  are  inci  easing  right  along,  and 
a  fine  outlook  for  larger  receipts  is  reported. 

ELECTRICAL     STOCKS. 

Par.  Bid.    Asked 

Chicago  Edison  Company  . 100  130  125 

Edison  Electric  111.,  New  York 100  %%         97>4 

Brooklyn 100  ..  108 

"               '■         "        Boston 100 

Philadelphia 100  ..  US 

Edison  Ore  Milling 100  13             IS 

Electric  Storage  Co..  Philadelphia 100  ^.              Xh 

General  Electric 100  jS}^         X% 

General  Electric,  pref  .   .       100  ..             70 

Weslinghouse  Consolidated,  com =0  J5>4          Jb 

"                        *•               pref SO  S2             52J^ 

BONDS. 

Edison  Electric  111..  New  York 100  106% 

Edison  Electric  Light  of  Europe 100  75  85 

General    Electric  Co.    deb.  5s 100  . .  90;i 

TELEGRAPH  AND  TELEPHONE. 

f  American   Bell   Telephone 100  192 

American  District  Telegraph 100  ..  45 

American  Telegraph  &  Cable 100  89^  9n/ 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  130  140 

Erie  Telephone 100  51  S1J4 

Gold  &  Stock    Telegraph lOO  105 

New    England  Telephone 100  71  72 

New  Yoik  &  New  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable 100  aii 

Western   Dnion    Telegraph 100  88^  88% 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction      25  15>4  ISH 

Bingharaton  RR.  com 100  100 

Brooklyn  Traction 100               9  11 

"                 "         pref 100  ..  53 

Buffalo    St.    Ry      100  66H  69 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Rv ITO  305  315 

Columbus  St.  Rv 100  46  49 

Consolidated  Traction  of  N.  J ..  30  33 

Electric  Traction,  Philadelphia 50  78}^  79 

Long  Island  Traction 100               7  7i^ 

Louisville  St.  Ry.  com 100  37  39 

' pref 100  87  88 

Metropolitan  Traction,  Philadelphia 100  90  90<s 

New  Orleans  Traction 100  15  18 

pref 100  56  60 

North  Shore  Traction 100 

pref 100  74  ai 

People's  Traction  $30  pd 25  54}^  55W 

Philadelphia  Traction SO  89  89>i 

Rochester  St.  Ry ..  38 

Onion  Ry.  (Huckleberry) 100  112  115 

West  End,  Boston 100  61  61}^ 

••      pref 100  87Ji  88 

Worcester  Traction 100  . .  13 

••    pref lOO  77  80 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  101 

»Binghamton  Railroad  Co.  5s 100  99  100 

•Columbus  St.  Ry.  IstSs 100  9 

Rochester  St.  Rv.  1st.  5s 100  95  97 

•Onion  Ry.  1st.  mtge  6s 100  105  lOS 

•Westchester  Electric  1st.  mtge.  5s 100  98  101 

•  With  accrued  interest, 
t  Bz-div. 
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New  York  Notes. 


Office  of  the  Electrical  World.     ) 
253  Broadway,  New  York,  April  1,  1895. ) 

MR.  J.  M.  CDMMINGS.  inventor  of  the  well-known  conduit,  is  in  the  city 
on  business,  and  wears  the  genial  smile  characteristic  of  a  manufacturer  whose 
product  is  in  heavy  demand.  The  order  recently  received  by  the  Cummings  St 
Engleman  Company  from  the  Niagara  Falls  Hydraulic  Power  Company  will 
cover  over  30,000  feet  of  conduit. 

J.  H.  BUNNELL  &  CO.,  76  Cortlandt  street,  have  put  in  handsome  walls  and 
ceiling  of  pressed  steel,  the  design  of  which  is  very  ornamental.  Olhei  improve- 
ments have  also  been  made,  and  the  interior  of  the  store  presents  a  strikingly 
handsome  appearance.  The  beadquarleis  of  this  progressive  concern  give  no 
indication  of  anything  like  dull  times. 

MAXWELL  M.  MAYER,  manufacturer  of  the  ironclad  dynamo  illustrated  in 
our  columns  last  week,  removed  his  office  some  time  since  from  136  Liberty 
street  lo  411  107th  street.  New  York  where  his  factory  is  located.  In  our  article 
referred  to,  the  old  address  was  inadvertently  given.  Mr.  Mayer  has  excellent 
facilities  for  turning  out  high  grade  work  at  short  notice. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,      1 
Room  91,  Hathaway  Buildiog^,  620  Atlantic  Ave.,  > 

Boston,  March  30,  1895.  ) 

THE  SENATE  COMMITTEE  on  Street  Railways  in  the  Massachusetts 
Legislature  has  reported  adversely  on  the  petition  to  allow  street  lailways  to 
make  contracts  to  carry  United  States  mails  or  to  carry  freight,  merchandise 
or  express  packages. 

RAPID  TRANSIT  for  Boston  was  practically  inaugurated  Thuisday,  the  first 
spadeful  of  dirt  being  dug  at  the  Public  Garden  end  of  the  cnteiprise  by  Chair- 
man Crocker  of  the  Rapid  Transit  Commission.  His  Excellency  Gov.  Green- 
halge  assisled  in  the  opening  ceieraony. 

THE  ELECTRIC  HEAT  ALARM  COMPANY,  of  Boston,  has  always  adopted 
most  telling  and  effective  methods  to  keep  itself  prominently  before  the  public. 
The  fertile  brain  and  apparently  inexhaustible  energy  of  Mr.  F.  S.  Palmer,  its 
popular  general  manager,  are  always  producing  something  in  the  line  of  crsdit 
to  himself  and  profit  to  his  company.  His  latest  effort  is  in  the  form  of  a  new 
catalogue  of  its  heat  alarm,  fire  alarm  and  thermostat  systems,  which  is  really 
a  gem  of  beauty  and  neatness,  the  outs'de  cover  being  in  the  form  of  a  calen- 
dar which  will  guarantee  unquestionably  its  preservation  in  the  office  or  home. 

BIBBER.  WHITE  &  CO..  the  newly  organiz  ed  electrical  firm,  with  offices  at 
620  Atlantic  avenue,  Boston,  require  iulroduction  only  because  of  their  recent 
organization,  all  of  the  members  composing  it  being  well  and  favorably  known. 
The  executive  head  of  the  firm.  Mr.  C.  E.  Bibber,  has  already  earned  for  him- 
self an  enviable  reputation  which  he  will  undoubtedly  fully  sustain.  The  firm 
will  have  the  sole  selling  agency  of  the  wire  and  cable  products  of  the  Crofield 
Electrical  Works,  of  Providence.  R.  I  .  and  will  also  represent  in  New  England 
the  Cutler  Electrical  Manufacturing  Company,  of  Philadelphia,  whose  special- 
ties need  no  words  of  commendation. 


(Beneral  Heips, 


Telegraph  and  Telephone. 


Telephone    Co 
in  a  few  days. 


apany  is  rushing  in  tele- 


e  company  is  to  be  organized.    A. 
.  can  furnish  detailed  information. 


KINGSTON,  N.  Y.— The  West  Sho 
phones,  and  will  be  ready  for  busini 

CARBONDALE,  PA.— A  telephone  eschang 
P.  Trautwein.  secretary  of  the  Board  of  Trade 

HARRIMAN,  TENN  — M.  L.  Dame  will  give  information  regarding  a  com- 
plete equipment  of  50  telephones  to  be  purchased  by  the  Harriman  Co-operative 
Telephone  Exchange. 

Electric  Liqht  and  Power. 


BENTON  HARBOR,  MICH.— Peter  Englisn  has  asked  for  a  franchise  to  estab- 
lish an  electric  light  plant. 

STATESBORO.  GA.— W.  D.  Davis  is  contemplating  the  construction  of  an 
electric  lignting  plant  in  this  town. 

HARTFORD,  CONN.— The  extension  of  the  electric  light  system  is  contem- 
plated.   Addiess  the  cleik  of  the  council. 

WINONA,  MINK.— The  city  clerk  will  give  information  concerning  the  estab- 
UshxDent  of  alnunicipal  electric  light  plant. 
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GRHKNSBORO.  N.  C.-Bids  will  be  received  by  A.  M.  Scales,  city  clerk,  until 
Apiil  X,  for  the  electric  lifibting  (or  this  city. 

DHLAND.  FLA  —An  electric  lighling  syntem  is  to  be  established  here  in  the 
neer  future.     Address  the  clerk  of  the  Council. 

OGDENSBUKG.  N.  Y.-Tbe  electric  lifihtinf:  of  this  city  is  conlemplalrd. 
The  town  clerk  can  furnish  detailed  information. 

NORWICH,  CONN.— The  erection  of  a  municipal  electric  lighting  pla»l  is  con- 
templated.    Mayor  C.  A.  Uarwood  can  be  addressed. 

CHESTER.  PA —It  is  reported  that  the  city  is  to  be  lighted  throughout  with 
electricity.     The  clerk  of  the  Council  can  furnish  details. 

VERSAILLES,  KY.— An  electric  lighting  plant  is  to  be  built  in  this  city  in 
the  near  future.     Address  the  mayor  for  detailed  inlormation. 

McCOMBCITY.  MISS.— The  installation  of  an  electric  lighting  plant  is  con- 
Kmplated  by  Messrs.  J.  J.  While,  William  Link  and  O.  D.  Quin. 

ROCHESTER,  N.  Y.— Bids  will  be  received  for  the  lighting  of  the  police 
station  on  Exchange  street.     Address  the  city  clerk  for  details. 

NEWBURYPORT,  MASS.— The  question  of  lighting  the  ft  reels  with  electricity 
has  been  agitated.     Address  the  clerk  of  the  Council  for  details. 

NORFOLK.  VA.— An  electric  plant  is  to  be  built  for  the  Portsmouth  &  Port 
Norfolk  Railway.     The  most  modern  machinery  will  be  introduced. 

BLACKSTONB,  R.  I.— The  residents  of  this  town  are  agitating  the  question 
of  an  electric  lighting  system.     The  (own  clerk  can  furnish  details. 

BARDSTOWN.  KY.  — .\ddre5s  Arxil  Arnold  regarding  estimates  on  an  electric 
light  plant,  and  estimates  on  lighting  the  city,  with  a  20  years*  lease. 

GOLIAD  TEX.-  The  Goliad  Water  &  Light  Company  has  applied  for  a  fran- 
chise.    W.  E.  Campbell,  president  of  the  company,  can  furnish  information. 

JAMESTOWN.  N.  Y  — The  Council  has  been  required  to  extend  the  electiical 
lighting  system  on  several  streets.     The  clerk  of  the  Council  can  be  addressed. 

BVANSTON.  ILL.— An  eledric  light  plant  will  be  established,  and  an  election 
held  April  16  to  vote  on  the  question  of  issuing  $38. COO  of  bonds  for  erecting  same. 

CLINTON.  N.  J. — Work  will  be  commenced  in  the  near  future  on  the  construc- 
tion of  the  electric  lighting  plant.  The  clerk  of  the  Council  can  furnish  particu- 
lars. 

BLOOMINGTON.  ILL.— The  Bloominglon  Electric  Light  &  Power  Company's 
plant,  which  was  recently  destroyed  by  fire,  will  probably  be  rebuilt  in  the  near 
future. 

KENSINGTON,  MD  — The  Common  Council  of  this  place  is  contemplating 
the  lighting  of  the  streets  with  electricity.     Address  the  clerk  for  details. 

TAMPA.  FLA.— The  purchase  of  an  electric  lighting  plant  for  street  lighting 
is  contemplated  by  the  city  authorities.  The  clerk  of  the  Council  can  be 
addressed. 

THE  PALL  RIVER.  {.M.\SS.)  ELHCTBIC  LIGHT  COMPANY  has  petitioned  for 
permission  to  establish  its  wires  underground.  The  secretary  can  be 
addressed. 

GOFFSTOWN.  N.  H.— An  ordinance  has  been  introduced  authorizing  the 
issuance  of  bonds  for  an  electric  light  plant.  For  details  address  the  clerk  of 
the  Council. 

TAMAQUA.  PA.— The  residents  of  this  place  are  contemplating  the  erection 
of  an  electric  light  plant.  The  clerk  of  the  Council  can  be  addressed  for  further 
information. 

FAYETTEVILLE.  N.  C— Authority  was  granted  by  the  la.«t  legislature  to 
establish  an  electric  light  plant.  Bonds  to  the  value  of  $10,000  will  be  issued  for 
that  purpose, 

PARISH,  N.  v.— Bids  are  to  be  advertised  for  the  lighting  of  the  streets  of 
this  village  for  a  term  of  one  year.  W.  B.  Baiter,  clerk  of  the  Village  Board,  can 
be  addressed. 

GREEN  ISLAND,  N.  Y.— A  bill  has  been  introduced  authorizing  the  issuance 
of  $20,000  worth  of  bonds  for  the  purpose  of  establishing  an  electric  light  plant 
in  this  village. 

■  WINCHESTER.  MASS.— The  establishment  of  a  municipal  electric  lighting 
plant  is  contemplated  by  the  town  authorities.  Address  the  town  clerk  for 
detailed  information. 

LIVINGSTON.  ALA.— An  electric  lighting  plant  is  to  be  established  here. 
Bids  for  the  construction  of  same  will  be  received  by  w.  R.  Smith,  secretary  of 
the  Commercial  Club. 

KAUFMAN,  TEX.— The  Kaufman  Manufacturing  Company  is  being  organ 
ized  for  the  purpose  of  building  a  woodenware  factory.  An  electric  lighting 
plant  will  be  installed.  H-  J.  Snow,  of  this  place,  is  among  those  interested, 
and  can  be  addressed. 

TRENTON.  N.  J.— A  bill  has  been  fntroduced  authorizing  the  construction 
and  maintenance  of  a  municipal  electric  lighting  plant  in  this  city.  The  city 
clerk  can  be  addressed. 

SHEBOYGAN.  WIS —Sealed  proposals  will  be  received  until  April  23  lor 
lighting  the  streets  of  the  city  with  electricity.  John  Schmitt.  city  comptroller, 
can  furnish  detailed  information. 

LOCKHART.  TEX —The  Lockhart  Electric  Light  Company  is  in  the  market 
for  a  7S0-light  incandescent  dynamo.  The  secretary  of  the  company  can  be 
addressed  for  detailed  information. 

NEW  YORK  CITY  —A  seven-story  apartment  house  will  be  erected  at  28  We.'t 
23d  street,  and  the  building  will  be  equipped  for  electric  lights.  Address  W.  J 
Merritt,  339  Boulevard,  for  information. 

NEW  YORK  CITY.- The  new  five-story  public  school  building,  which  is  to  be 
erected  on  Henry  street,  will  be  lighted  by  electricity.  Address  C.  B.  J.  Snyder. 
l-*6  Grand  street,  for  detailed  information. 

NEW  Y'ORK  CITY.— A  seven-story  building  is  to  be  erected  at  352  Fourth 
avenue  and  another  at  183  West  9';th  street.  Both  will  be  lighted  electrically. 
Louis  Kern.  611  Broadway,  is  the  architect. 


PORT  HURON.  .MICH.— The  establishmeul  of  an  electric  light  plant  is  con- 
templated, and  a  meeting  is  appointed  for  April  1  in  reference  to  issuing  for  its 
conslruclion  bonds  to  the  amount  of  $30,000. 

KINGSTON.  N.  C— II  la  reported  that  an  election  is  to  be  held  in  the  near 
future  to  vote  oo  the  question  of  lighting  this  town  with  electricity.  The  town 
clerk  can  be  addressed  for  detailed  information. 

Ht'MBOLDT.  TENN— An  election  is  to  beheld  to  vote  on  the  question  of 
issuing  $lf,000  worth  of  bunds  for  the  construction  of  a  water  works  and  elrc- 
liic  lighting  system.  The  mayor  can  be  addressed. 

PITTSBURGH,  PA.— Sealed  proposals  will  be  received  until  April  18  for  the 
elec'rical  work  for  the  Fifth  avenue  high  school  building.  Charles  Reisfer. 
.•secretary  of  the  Board  of  Education,  can  be  addiessed. 

I.OCKPORT,  N.  Y.  — It  is  reported  that  at  the  chatter  eleclioo.  to  be  held 
.^pril  ■>.  the  citizens  will  vote  on  the  question  of  establishing  a  muolcipal  light- 
ing plant.     Address  the  clerk  of  the  Council  for  details. 

ATLANTA.  GA.— Plans  have  been  prepared  by  H.  M.  Atkinson  for  the  light- 
ing of  the  Exposition  grounds  with  electricity.  The  plant  will  have  a  capacity 
of  £00  arc  lights,  of  2.000-cp  each,  and  2  000  incandescent  lights. 

SEA  CLIFF.  L.  I..  N.  Y— The  Franklin  Electric  Illuminating  Company  has 
been  granted  permission  to  erect  poles  and  string  wires  in  this  village.  The 
secretary  of  the  company  can  be  addressed  for  detailed  information. 

PHILADELPHIA,  PA.— The  lunger  Maennerchor  Hall  is  to  be  extensively 
enlarged  and  improved  at  an  estimated  cost  of  $30,000.  An  electric  plant  is  to 
be  installed.     Louis  Hummel  is  secretary,  and  can  be  addressed  for  details. 

ROCHESTER,  N.  Y.— Address  Edward  Harris.  15  Rochester  Savings  Bank 
Building,  concerning  the  erection  of  an  electric  plant  capable  of  lighting  the 
village  of  Charlotte,  for  the  Grand  View  Beach  Electric  Railway  Company, 

GREEN  ISLAND,  N  Y.— A  bill  has  been  introduced  authorizing  this  village 
to  issue  $20,000  woilh  of  bonds  for  the  erection,  equipment  and  maintenance  of 
an  electric  lighting  plant.     Address  the  town  clerk  for  detailed  information. 

NEW  YORK  CITY.— The  eight-story  store  building  to  be  erected  in  this  city 
for  Messrs.  Siegel.  Cooper  A:  Co..  of  Chicago,  is  to  be  wired  and  fixtured 
throughout  for  electric  lighting.     An  isolated  plant  will  probably  be  installed. 

LAUREL.  MD.— The  plant  of  the  Laurel  Electric  Light.  Power  &  Heat  Com- 
pany was  recently  sold  to  Jos.  Priedenwald  and  a  Mr  Millei.  of  Baltimore,  for 
$7,000.  The  plant  cost  $14,000.  and  the  purchasers  were  ceditors  in  the  sum  of 
$S,000. 

RIDGEWOOD,  N.  J —Architect  Charles  E  Keyser,  209  Main  street.  Palerson, 
has  prepared  plans  for  a  stone  residence  for  Mr.  Wortendyke  of  Paterson.  at  a 
cost  of  $15,000.  The  structure  will  be  wired  and  fixtured  throughout  for  electric 
lighting. 

MARIETTA,  PA  —The  Marietta  Electric  Light.  Heat  &  Power  Company  has 
been  awarded  the  contract  to  light  the  streets  of  this  city.  It  has  also  been 
granted  permission  to  use  the  streets  for  its  lines.  A.  D  Wike.  of  this  place,  is 
secretary. 

NEW  YORK  CITY.— The  20-story  office  building  which  is  to  be  erected  for 
Henry  O.  Havemeyer,  117  Wall  street,  after  plans  prepared  by  G.  G  Post.  33 
East  17th  street,  is  to  be  lighted  throughout  by  electricity.  An  isolated  plant 
will  be  installed. 

CHATHAM.  N.  Y. — Sealed  proposals  will  be  received  until  April  8  by  the 
Board  of  Trustees  for  lighting  the  streets  of  the  village  for  a  period  of  five 
years.  Eighty-five  incandescent  lights  will  be  required.  W.  B.  Daley,  village 
clerk,  can  furnish  other  details. 

ASBURY  PARK,  N.  J  —The  Neptune  Electric  Company's  plant  was  recentl.v 
sold  at  auction  to  Mr.  Geo.  A.  Smock,  representing  the  Asbury  Park  Electric 
Light  Company,  the  price  paid  being  $60,000.  The  plant  has  been  in  receiver's 
hands  several  weeks  and  is  mortgaged  to  the  amount  of  $41,000. 

WILLOUGHBV.  O— C  C.  Jenkins  clerk,  may  be  addressed  regarding  the 
furnishing  of  apparatus,  appliances,  material,  and  erecting  and  completing  an 
electric  light  and  power  plant  according  to  plans  and  specifications  on  file  in 
the  office  of  J.  S.  Ellen,  mayor.     Bids  will  be  received  until  April  17. 

BROOKLYN.  N.  Y.  — Plans  have  been  prepared  by  Architect  C.  P.  H.  Gilbert. 
18  Broadway.  New  York,  for  a  two  and  one-half  story  brick  addition  to  the  Dutch 
Arms  clubhouse.  The  structure  will  be  provided  wi'h  all  modern  improve- 
ments, and  will  be  wired  and  fixtured  throughout  for  electiic  lighting.  Esti- 
mated cost  $15,000. 

OCEAN  VIEW.  VA. — Plans  have  been  completed  for  an  electric  light  and  power 
plant  to  be  built  for  the  Norfolk  &  Ocean  View  Railway  Company.  Norfolk. 
Va..  at  a  cost  of  $35,000.  Two  250  hp  engines  and  all  necessary  electrical 
appurtenances  will  be  required.  H-  L-  Page  is  secretary  of  the  company,  and 
can  furnish  particulars. 

CHARLOTTESVILLE.  VA.— The  Jefferson  Park  Company,  which  was  recently 
incorporated,  has  dec'ded  to  begin  work  soon  on  the  erection  of  its  electric 
lighting  plant.  All  the  necessary  machinery  will  be  lequired  for  a  plant  of  2  000 
incandescent  lights  capacity.  F,  B.  Peyton,  secreta^-y  of  the  company,  can 
furnish  further  information. 


The  Electric  Railway. 


CHARLESTON  S.  C.  — A  company  is  being  organized  to  build  an  electric  load 
from  Charleston  to  Summcrville. 

MEDFORD.  N.  J —The  question  of  building  a  trolley  line  through  this  town 
is  being  agitated.     The  town  clerk  can  be  addressed. 

NEW  YORK  CITY.— A  bill  has  been  introduced  authorizing  the  construction 
of  a  street  railway  on  Fifth  avenue  south  of  24lb  street. 

NEWBURGH.  N.  Y  —The  construction  of  a  trolley  line  is  contemplated  fro»» 
this  place  to  Walden.    Address  the  clerk  of  the  Council. 

MEMPHIS.  TENN.— A  franchise  has  been  applied  for  by  Messrs.  Gowdon, 
Proudfit  and2J.  W.  Allison  to  build  a  trolley  line  in  this  city. 
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BALTIMORB.  MD.— The  Baltimore  Tmction  Company  will  extend  its 
Sdmondsou  avenue  line  to  OranReville  in  the  eastern  suburbs. 

PITTSTON.  PA.— The  Pitlston  Suburban  Electric  Railway  Company  has 
applied  for  an  extension  ol  time  of  one  year  to  complete  its  line. 

COHOES.  N.  Y.-Presideni  Weldon  ha?  announced  bis  intention  of  construct- 
in.:  an  electric  railway  to  connect  Coboes  with  Dunsbach's  Perry. 

BRADDOCK.  PA.— Preparations  are  being  made  to  double  track  the  Braddock 
&  Turtle  Creek  line.    Address  the  secretary  of  same  for  particulars. 

BEVERLY,  MASS.— A  new  power  station  is  to  be  erected  here  for  the  Glouces- 
ter, Essex  &  Beverley  Street  Railway.    The  secretary  can  be  addressed. 

COHOES,  M.  Y.— The  echoes  City  Railway  Company  will  establish  a  power 
hou»e  on  the  Erie  Canal.    The  secretary  of  the  company  can  be  addressed. 

POTTSVILLE.  PA.— A  new  trolley  road  is  to  be  built  from  this  place  to 
Minersville.  a  distance  of  10  miles.    The  clerk  of   the  Council  can  be  addressed. 

DOVER.  DEL.— It  is  reported  that  a  new  electric  railway  is  to  be  built  between 
this  city  and  Milford.  Address  I  he  clerk  of  the  Council  for  detailed  infoima- 
lioD. 

DANVILLE.  VA.— It  is  reported  that  the  street  railway  line  is  to  be  extended 
to  Reservoir  Paik.  The  general  manager  can  be  addressed  for  further  informa- 
tion. 

BLOOMINGBORG.  N.  Y.— The  traction  company  of  Middletown  is  contem- 
plating the  extension  of  its  line  to  this  village.  The  secretary  can  furnish 
details. 

CARTHAGE.  MO.— An  electric  rail  way  11  miles  in  length  is  to  be  built 
between  this  place  and  Webb  City.  President  Calhoun  can  furnish  farther 
information. 

BATH  ON  THE  HUDSON.  N.  Y.— A  franchise  has  been  applied  for  by  a  new 
company  to  construct  an  electric  railway,  village  Clerk  Wornbam  can  give 
information. 

PEEKSKILL.  N.  Y.— An  electric  road  is  projected  from  this  place  to  Brew- 
ster via  Carmel  and  adjacent  villages.  George  M.  Bailey  is  interested,  and  can 
be  addressed. 

LA  SALLE.  N.  Y.— Work  is  to  be  commenced  in  the  neat  future  on  the  con- 
struction of  the  Buffalo  &  Niagara  Falls  Electric  Railway  to  be  built  between 
the  points  named. 

KANSAS  CITY,  MO.— An  electric  power  plant  is  to  be  established  here  for 
the  Independence  dummy  line  at  a  cost  of  $30,000.  The  secretary  of  the  road 
can  furnish  details. 

ATLANTIC  CITY.  N.  J.— New  York  and  Atlantic  City  capitalists  have  formed 
a  syndicate  to  build  an  electric  railway  froiil  New  York  to  Atlantic  City.  Capi- 
tal stock  is  $4,000,000. 

ALBANY,  N.  Y.— Right  of  way  is  being  secured  for  the  electric  railway  which 
Is  to  extend  between  this  city  and  Schoharie.  The  clerk  of  the  Council  can 
furnish  information. 

PHILADELPBI.\,  P.4.— Penrose  Ferry  Trolley  Company  has  been  granted 
permission  to  build  a  passenger  railway  in  this  city.  The  secietary  of  the  com- 
pany can  be  addressed. 

H.^RTFORD.  CONN.— It  is  reported  that  the  Montville  Horse  Railway  Com- 
pany is  to  equip  its  line  with  electricity.  Address  the  secretary  of  the  company 
for  further  information. 

EAST  GREENBUSH.  N.  Y.— A  franchise  has  been  applied  for  by  the  electric 
railway  company  to  construct  their  line  through  this  town.  The  clerk  of  the 
Council  can  be  addressed, 

ORANGE.  N.  J.— The  Consolidated  Traction  Company  has  been  granted  the 
privilege  of  a  switch  at  Main  street  and  Lincoln  avenue.  The  secretary  of  the 
company  can  be  addressed. 

DOYLBSTOWN.  PA.— A  trolley  line  is  to  be  built  from  this  place  to  Philadel- 
phia as  soon  as  possible.  The  secretary  of  the  Bucks  County  Street  Railway 
Company  can  be  addressed. 

ERIE.  PA.— An  ordinance  has  been  introduced  authorizing  the  Erie  Transit 
Company  to  lay  tracks  on  certain  streets  of  the  city.  The  secretary  of  the  com- 
pany can  furnish  particulars. 

MOHAWK,  N.  Y.— The  Mohawk,  Herkimer  &  llion  Street  Surface  Railway 
has  decided  to  equip  the  line  with  electricity  in  place  of  horses.  The  secretary 
of  the  company  can  be  addressed. 

SCRANTON,  PA.— The  Scranton  Traction  Company  has  applied  for  permis 
sioD  to  double  track  its  lines  on  Franklin  avenue.  President  Nealis,  of  the 
Common  Council,  can  be  addressed. 

PHILADELPHIA.  PA.— The  question  of  establishing  a  system  of  elevated 
roads  in  this  city  is  being  agitated.  A  bill  has  been  introduced  in  the  Senate 
authorizing  the  construction  of  same. 

SHARPSBURG,  PA.— The  Millvale.  ^tna  &  Sharpsburg  Traction  Company 
will  begin  work  on  its  projected  line  as  soon  as  the  weather  permits.  Address 
the  secretary  for  detailed  information. 

SOUTH  ORANGE.  N.  .T.-Tbe  South  Orange  &  Maplewood  Traction  Company 
has  applied  for  a  franchise  to  construct  a  line  over  Springfield  avenue.  The 
secretary  of  the  road  can  be  addressed. 

PORTSMOUTH.  V.\.— The  management  of  the  Portsmouth  Street  Railway 
will  build  a  new  electric  power  plant,  to  be  provided  with  the  latest  machinery. 
Address  the  secretary  of  the  road  for  details. 

H-4RTFORD.  CONN. — The  Hartford  Street  Railway  Company  has  asked  for 
permission  to  run  its  line  from  Welhersfield  .\ venue  station  to  the  city  hall . 
General  Managir  Crawford  canbe  addressed. 


PARKBRSBDRG,  W.  VA.— It  is  reported  that  the  Park  City  Railway  is  to  he 
purchased  by  W.  R.  Hura  and  others,  who  contemplate  equipping  same  with 
electricity.     President  Gould   can  be  addressed. 

SYRACUSE,  N.  Y.— The  Syracuse  &  East  Side  Railway  Company  has  been 
granted  peimission  to  construct,  maintain  and  operate  a  single  track  electric 
street  railway  through  certain  streets  of  the  city. 

TOLEDO,  O.— We  are  informed  that  an  electric  railway  is  to  be  built  from 
this  city  out  into  Williams  County,  for  a  distance  of  45  miles.  The  clerk  of  the 
Council  can  be  addressed  for  further  information. 

CLARKSVILLE,  N.  Y.— The  question  of  building  an  electric  railway  from 
this  place  to  Schoharie  is  being  agitated.  .1.  McNamara,  of  Albany,  is  inter- 
ested, and  can  be  addressed  for  detailed  information. 

PATERSON.  N.  J.— We  are  informed  that  the  Palerson  Electric  Railway 
Company  has  decided  to  double  track  its  line  from  this  city  to  Passaic.  The 
•secretary  of  the  company  can  be  addressed  for  details. 

BUFFALO.  N.  Y.— It  is  reported  that  the  New  York  Central  Railway  Com- 
pany is  to  equip  its  Niagara  Falls  branch  of  the  line  with  the  electric  trolley 
system.     The  secietary  can  furnish  further  particulars. 

MONTCLAIR.  N.  J.— It  is  reported  that  the  Montclair  Town  Council  will  grant 
the  franchise  which  was  applied  for  by  the  North  Jersey  Traction  Company. 
The  secretary  can  be  addressed  for  detailed  information. 

WASHINGTON,  PA.— It  is  reported  that  the  street  railway  is  to  be  extended 
from  its  present  terminus  near  the  W.  &  W.  station  to  the  foot  of  Atcheson 
avenue.    Address  the  clerk  of  the  Council  for  particulars. 

PHILADELPHIA,  PA.— Work  will  be  commenced  shortly  on  the  construction 
of  the  Delaware  Valley  Electric  Railway.  Capt.  Rockwell,  of  the  Rockwell 
Construction  Company,  Middletown,  N.  Y.,  can  he  addressed. 

FALL  RIVER,  MASS.— The  Globe  Street  Railway  Company  has  petitioned  for 
the  franchise  to  maintain  an  underground  system  of  electrical  feed  wires.  F. 
S.  Stevens,  president  of  the  company,  can  be  addressed  for  details. 

GREENBUSH.  N.  Y.— A  meeting  is  to  be  held  April  15  by  the  Board  of  Trus- 
tees to  consider  the  advisability  of  granting  a  franchise  to  the  Albany  &  Green 
bush  Electric  Railway.     Frederick  R.  Barnes  can  furnish  particulars. 

PATCHOGDE.  L.  I..  N.  Y.— It  is  reported  that  a  tiolley  road  IS  miles  in 
length  is  to  be  built  across  Long  Island  from  Port  Jefferson  to  this  place.  O. 
T.  Fanning,  of  the  former  place,  is  interested,  and  can  be  addressed. 

MARSHALL.  MO.— A  syndicate  of  which  W.  G.  Campbell,  of  Oakland.  Cal.. 
and  W.  M.  Walker,  of  this  place,  are  members,  is  contemplating  the  construc- 
tion of  an  electric  railway,  40  miles  in  length,  between  this  city  and  Sedalia. 

DEXTER,  N.  Y.— The  Dexter  &  Brownsville  Street  Railway  Company  has 
applied  for  permission  to  construct,  maintain  and  operate  an  electric  railway 
between  the  points  named.    Wm.  H.  Winn,  village  clerk,  can  give  information. 

SYR.«cnSE.  N.  Y.— The  Syracuse  Street  Railway  Company  contemplates  the 
erection  of  a  new  structure  to  accommodate  all  the  electric  cars  used  on  the 
lines.    It  will  be  two  stories  high  and  accommodate  60  cars  on  the  ground  floor. 

READING.  PA.— Work  will  be  commenced  immediately  on  the  construction 
of  the  Reading  &  Womelsdorf  Electric  Railway,  which  is  to  be  built  between 
the  points  named,  a  distance  of  14  miles.  The  secretary  of  the  road  can  furnish 
details. 

WETHEREDVILLE.  MD.— The  county  commissioners  of  Baltimore  County 
have  granted  a  franchise  to  William  J.  Dickey,  Charles  W.  Doisey  and  others  to 
construct  an  electric  railway  over  the  Wetheredville  road  from  Windsor  Bridge 
to  this  place. 

ROCHESTER.  N,  Y.— An  application  has  been  made  to  the  Common  Council 
by  the  Rochester  Railway  Company  for  a  franchise  to  construct  a  double  track 
street  lailway  through  certain  streets  of  this  city.  Address  the  secretary  of  the 
company  for  details. 

ROCHESTER  N.  y  — The  Rochester,  Chailotte  &  Manitou  Railway  Company 
has  purchased  the  old  Grand  View  Beach  Railway,  which  will  be  improved  and 
operated.  Michael  DOyle  and  Valentine  Fleckenstein  are  among  the  directors, 
and  can  be  addressed. 

STOUGHTON,  MASS.- The  Stoughton  &  Canton  Street  Railway  Company 
has  been  organized  for  the  purpose  of  building  a  line  between  the  points  named. 
The  line  will  be  about  three  miles  in  length.  E.  C.  Monk  is  on  the  board  of 
directors,  and  can  be  addressed. 

WESTCHESTER,  N.  Y.— The  Edenwald  Street  Railway  Company,  of  East 
Chester,  has  applied  for  a  franchise  to  construct  a  line  from  Wakefield  to  Bast 
Chester,  and  to  this  place,  via  the  old  Boston  coast  road.  Address  the  secre- 
tary of  the  company  for  information. 

MT.  VERNON.  N.  Y.- The  directors  of  the  North  Mount  Vernon  Railway 
Company  propose  to  continue  the  line  from  here  to  New  Rochelle  and  White 
Plains,  and  from  New  Rochelle  to  Tuckahoe.  It  will  be  several  months  before 
the  active  work  of  construction  is  commenced. 

WILKESBARRE.  PA.— The  Wilkesbarre  &  Wyoming  Valley  Traction  Com- 
pany will  issue  $3£0,000  worth  of  bonds  for  the  purpose  of  building  a  new  line 
on  the  east  end,  double  tracking  the  Nanticoke  line,  and  building  a  new  power 
and  car  house.    Address  the  secretary  of  the  company  for  detailed  information. 

TURNER'S  FALLS,  MASS.— A  companv  has  been  organized  with  a  capital 
stock  of  $40,000.  for  the  purpose  of  building  an  electric  railway  from  this  place 
to  Lake  Pleasant  and  Miller  Falls.Ja  distance  of  five  miles.  A  franchise  is  to  be 
applied  for.  and  work  will  be  commenced  as  soon  as  possible.  Address  the 
clerk  of  the  Council  for  paiticulars. 

BLAISDELL.  N.  Y. — A  company  has  been  organized  with  a  capital  stock  of 
$10,000,  to  be  known  as  the  Hamburg  Railway  Company.  The  purpose  of  the 
company  is  to  construct,  operate  and  maintain  a  street  railwaj-  from  this  place 
to  Woodlawn  Beach.  James  E.Curtis,  Frank  B.  Caldwell  and  others  are  among 
the  incorporators,  and  can  be  addressed. 
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THE  METROPOLITAN  ELECTRIC  COMPANY,  Chicago,  reports  thai  It  is 
finding  a  very  ready  sale  for  its  new  carbon  open  circuit  battery,  lecently  put 
on  ihe  market. 

ARCHER  &  PANCOAST.  nianiifacturers  of  electrical  fixtures,  have  removed 
their  beadquaiters  from  the  corner  of  iOth  street  and  liioadway  lo  18  arid  20 
West  25th  street. 

THE  ELECTRIC  POWER  STORAGE  COMPANY,  manufacturers  of  accuniu- 
latois.  has  removed  iis  ofTices  from  tin-  Havemever  Building  to  its  factory  build, 
ing.  166  Elm  .street. 

W.  D.  lAMHSON.  general  sales  agent  cf  the  Gerson  Telephone  Company,  has 
moved  his  office  from  150  to  J4  and  46  Broadway.  New  York  City.  Mr.  Jameson 
reports  business  very  good  and  Ihe  demand  increasing  for  his  telephone. 

THE  GOUBERT  MANUFACTURING  COMPANY,  New  York,  makers  of  the 
Goubert  Feed  Water  Heater  and  Stratlon  Steam  Separator,  has  lately  removed 
its  Pittsburgh  office  from  403  Lewis  Building  to  1012  Carnegie  Building. 

J.  C.  HOIiART.  the  well-known  manager  of  the  Triumph  Electric  Company. 
Cincinnati.  O..  recently  made  a  very  successful  business  trip  to  Xenia,  O.. 
where  be  received  the  contract  for  iuslalling  the  eleclric  plant  of  the  Willber- 
fOTce  University. 

THE  MERRILL  MANUFACTURING  COMPANY,  126  Liberty  Street.  New 
York,  has  issued  a  neat  illustrated  catalogue  descriptive  of  its  pneumalic  pumps 
arvd  air  compressors.  Mr.  F.  H.  Merrill's  ingenious  method  of  eleva*iug  water 
by  means  of  compressed  air  is  fully  described  in  the  book. 

THE  WASHINGTON  CARBON  COMPANY,  of  Pittsburgh,  Pa.,  manufarturer 
of  Helios  cored  caibons.  reports  that  these  well-known  goods  are  continuing  to 
give  absolute  satisfaction,  and  that  companies  using  them  say  that  they  are 
even  better  than  the  foreign  produci  which  stands  so  high. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester.  Conn.,  reports  the  sale 
through  Messrs.  H.  B.  Coho.  &  Co..  its  New  York  contraclors.  of  one  30-kw 
and  two  50-kw  direct-connecled  generators  of  the  new  type  for  Grace  Chapel. 
17th  street.  New  York  City.     Armingtou  &  Sims  engines  will  be  used. 

THE  RICE  &  SARGENT  ENGINE  COMPANY,  of  Providence.  R.  I.,  reports 
sales  up  to  March  16  of  a  300-hp  tandem  compound  to  Pembroke  Milts.  Suncook. 
N.  H. ;  a  200-hp  engine  to  the  Lawrence  Lumber  Company,  Lawrence.  Ma.«s.. 
and  a  7S-hp  enginetothe  Oakdale  Manufacturing  Company,  of  Providence.  R.  I. 

THE  INDIANAPOLIS  ELECTRIC  COMPANY,  of  Indianapolis..  Ind.,  reports 
a  steady  growth  in  its  telephone  business.  Over  100  telephones  of  another 
make  have  been  displaced  up  to  date  by  this  company's  instruments.  The 
company's  work  has  thus  far  been  chiefly  in  the  direction  of  equipping  railway 
telephone  lines. 

MR.  T.  I.  MURPHY,  of  T.  J  Murphy  &  Co.,  136  Liberty  street.  New  York, 
has  applied  for  patents  on  some  of  his  new  devices,  notably  his  method  of 
mounting  switchboards,  which  dispenses  with  all  iron  uprights,  cross  pieces 
and  frame  work.  His  patent  applications  also  include  some  of  his  numerous 
designs  for  slate-lined  boxes- 

THE  ELECTRIC  APPLIANCE  COMPANY.of  Chicago,  has  just  i.ssued  a  circu- 
lar of  its  improved  Hunnings  telephone  and  .American  telephone  switchboard, 
which  sets  off  these  articles  to  advantage.  Its  switchboard  is  a  very  neat  and 
artistic  device,  and  certain  advantages  in  its  battery  telephone  are  claimed  over 
any  other  on  the  market. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin,  Conn.,  has  secured 


the  contract  for  the  new  power  house  of  the  Metropolitan  Electric  Company, 
Reading,  Pa.  The  company  is  building  a  warehouie.  120  feet  square  and  12 
stories  high,  for  James  Everard.  New  York  Cily.  This  building  has  a  steel 
frame,  and  will  be  entirely  fireproof. 

DALE,  HARRELL  &  CO.  is  the  style  of  a  new  firm  of  electrical  and  mechani- 
cal engineers  and  contractors,  with  headquarters  at  70  Trinity  place.  New  York. 
The  tirm  will  do  manufactuiiiig,  and  has  a  factory  for  that  purpose  at  214-218 
William  street.  Mr.  P.  J.  H.  Dale,  the  senior  member,  is  an  engineer  and 
draughtsman  of  many  years'  standing,  and  Mr.  P.  H.  Pairell  is  a  practical  tool 
maker. 

THE  HARRISON  SAFETY  BOILER  WORKS,  of  Pbiladelphia,  has  issued  an 
illustrated  pamphlet  catalogue  descriptive  of  Ihe  Cochrane  separators,  of  which 
the  Harrieou  Company  is  the  manufacturer.  The  information  presented  is  very 
complete,  detail  drawings  and  explanations  being  given  of  each  form  of  sepa- 
rator. Many  strong  testimonials  as  to  the  excellent  service  experienced  with 
these  separators  are  reprinted  in  the  catalogue. 

THE  STANDARD  TOOL  COMPANY,  of  146150  Centre  street.  New  York,  is 
distributing  a  unique  advertising  card,  upon  the  face  of  which  is  an  imitation 
oyster  shell  bearing  the  inscription  :  "Perhaps  there  is  a  pearl  in  this  oyster." 
Raising  the  shell,  which  is  secured  at  the  upper  end  only,  discloses  a  miniature 
twist  drill  under  which  is  the  statement  "Not  a  pearl,  but  a  gem  In  its  way." 
The  device  is  a  very  taking  one. 

THE  LUKENS  IRON  &  STEEL  COMPANY,  of  Coatesville,  Penn..  reports  the 
receipt  of  an  order  for  6.000  tons  of  open  hearth  steel  plates  to  be  used  in  the 
construction  of  the  cantilever  bridge  across  the  East  River  at  Blackwell's  Island. 
New  York  City.  The  Lukens  Company  has  also  received  large  orders  for  boiler 
steel  from  Cramp  &  Sons,  the  Philadelphia  shipbuilders,  for  the  new  Clyde 
line  steamship,  and  from  the  Pennsylvania  Railway  Company,  the  Lehigh 
Valley  Railway  Company,  the  Schenectady  Locomotive  W^orks.  and  others  for 
boiler  and  firebox  steel. 

THE  WALKER  MANUFACTURING  COMPANY.  Cleveland.  O.,  reports  the 
following  contracts  closed  between  March  I  and  22:  Burhorn  &  Granger,  136 
Liberty  Street,  New  .York  City,  two  2£-kw  direct  coupled  lighting  generalors; 
F.  E.  Snow,  receiver  Adrian  City  Electric  Belt  Railway  Company.  Adrian, 
Mich.,  one  60-kw  belted. generator  and  three  2£-hp  single  equipments;  Union 
Depot  Railway  Company.  St.  Louis.  Mo..  41  double  car  equipments.  30  hp  steel 
motors;  Pittsburgh  Traction  Company.  Pillsburgb.  Pa.,  one  double  car  equip- 
ment. 30-hp  steel  motors;  Pittsburgh.  Crafton  &  Mansbeld  Passenger  Railway 
Company.  Pittsburgh.  Pa.,  one  double  car  equipment.  50-hp  steel  motors; 
Federal  Street  &  Pleasant  Valley  Passenger  Railway  Company.  Pittsburgh, 
Pa.,  two  double  car  equipments.  30-hp  steel  motors;  Suburban  &  Rapid  Transit 
Street  Railway  Company.  Pittsburgh.  Pa.,  one  double  car  equipment.  2S-hp 
steel  motors;  Schuylkill  Electric  Railway  Company,  Pottsville,  Pa.,  four  double 
car  equipments.  2£-hp  steel  motors;  Chicago  City  Railway  Company,  Chicago, 
111..  49  double  car  equipments.  2S-bp  steel  motors. 


Business  Hottces. 


BATTERY  CUT-OUT,  CHEAP. — Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  Y. 

WESTERN  ELECTRIC  COMPANY,  of  Chicago,  is  carrying  a  complete  line 
of  Perfection  Dynamo  Brushes,  and  can  supply  the  western  trade  at  short 
notice.  This  brush  is  made  of  woven  wire  mesh  cut  on  the  bias,  and  has  no 
stitching  or  solder  on  Ihe  working  end.  It  is  flexible,  and  made  of  copper  of 
the  highest  conductivity.  The  above  sale  was  made  through  the  Chicago  oflSce 
of  Chas.  E.  Chapin,  by  Ernest  Wm.  Cooke,  manager,  1649  Monadnock  Building. 
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UNITED   STATES   PATENTS   ISSUED   MARCH   26.    1895. 

[In  charge  of  Wm,  A.  Rosenbaum,  177  Times  Building.  New  York.] 

RH-ISSUE  11.481.  CLOSED  CONDUIT  ELECTRIC  RAILWAY ;  W.  Lawrence, 
New  York,  N.  Y.  App.  filed  March  13,  1S9*.  The  comDination  of  an  insu- 
lated conductor  main,  branch  conductors  leading  therefrom,  contacts  con- 
nected therewith,  vertically  movable  rods,  independently  movable  contact 
points  to  co-operate  with  the  ones  first  mentioned,  the  said  rods  united  at 
their  upper  ends  with  Ihe  service  conductors,  and  at  their  lower  portion 
with  levers  connected  with  one  set  of  said  contacts,  one  rod  being  located 
near  each  end  of  each  section,  casings  enclosing  said  contacts  and  located 
exterior  to  the  conductoi  main  and  communicating  therewith  only  by  the 
branch  conductors,  and  means  whereby  the  rods  are  elevated  simultaneously 
with  the  movement  of  the  said  contact  points, 

536  184.  METHOD  OF  APPLYING  INSULATION;  F.  E.  Case.  Schenectady. 
N.  Y.  App.  filed  June  21.  1894.  The  method  of  applying  insulation  to  metal 
parts,  which  consists  in  interposing  between  the  parts  a  compressed  material 
adapted  to  expand  under  heat  and  retain  its  expanded  form  when  cold, 
and  then  heating  the  parts 

536.213.  ELECTRICAL  SIGNALING  APPARATUS:  W.  S.  M.  Jackson.  San 
Francisco.  Cal.  App.  filed  June  8.  JS93.  The  combination  with  an  electrical 
signal  sending  aevice,  of  a  main  circuit  connecting  with  a  receiving  device, 
said  circuit  when  closed,  being  continuous  through  a  local  source  of  electri- 
cal energy;  the  coils  of  an  electromagnet,  the  body  of  an  armature,  and  a 
back  contact,  but  normally  broken  between  said  armature  and  back  contact, 

536,221.     ELECTRIC  SWITCH;  C.  J-  Miller.  Pbiladephja,  Pa.    App.   filed  Jan. 


19,  J895.  The  combination  of  the  terminals,  the  pivoted  knife  having  yield- 
ing side  plates,  a  tapered  spring  adapted  to  pass  between  the  side  plate 
and  to  force  them  out  against  the  contacts,  and  a  pivoted  handle  acting  to 
withdraw  the  spring  from  between  the  side  plates  of  the  knife,  and  place  it 
under  tension,  wheieby  the  movement  of  the  knife  is  accelerated  as  it  is 
withdrawn  from  the  contacts. 

536.226.  MAGNETIC  SEPARATOR:  J.  D.  McKinnon.  Portland.  Ore.  App. 
filed  Aug.  7.  1894.  A  magnetic  separator  comprising  a  suitable  frame,  two 
^a^nelic  cylinders  supported  therein,  an  endless  metallic  belt  connecting 
the  cylinders,  a  pulley,  a  non-metallic  belt  passing  over  the  metallic  belt. 
and  also  over  the  pulley,  an  agitator  arranged  in  the  magnetic  field,  a 
suitable  means  of  feeding  the  material  to  be  separated,  and  two  chutes 
disposed  in  opposite  directions  and  meeting  at  a  point  where  Ihe  belt 
becomes  demagnetized  so  as  to  receive  the  separated  material.  (See 
illustration.) 

536,233.  TELEPHONE  SYSTEM;  J.  I.  Sabin  and  W.  Hampton.  San  Francicso. 
Cal.  App.  filed  Nov.  9,  1894.  The  combination  with  a  telephone  line  extend- 
ing to  a  board  at  the  central  station,  and  terminating  in  a  switch  thereon, 
of  a  local  trunk  line  plug  at  said  board,  a  switch  at  an  auxiliary  or  a.^sistant 
operator's  board  conpected  with  said  local  trunk  line  plug,  a  telephone  line 
extending  to  a  board  at  a  distant  ^exchange,  and  a  main  trunk  line  extend- 
ing between  a  plug  at  said  auxiliary  board  and  a  switch  at  the  head  of  the 
distant  exchange 

536.250.  ADJUSTABLE  SWITCH  FOR  TROLLEY  SYSTEMS;  M.  M.  Wood, 
Chicago,  111.  App.  filed  July  14,  1894.  The  combination  in  a  switch  for 
trolley  systems   of   one  or   more    tongues   adjustably    attached  to  a  plate  or 
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body  porliou  and  a  mechanical  clanipinfj;  device  associnted  with  each  of 
said  tonfEues  and  adapted  to  be  manipulated  so  as  to  clamp  oi  uuclamp  (he 
trolley  wire  dt  will. 

536.266.  HLKCTRIC  SWITCH:  C.  C.  Chcsney.  Pittsfield.  Moss.  App.  filed  Jan. 
17.  18<)5.  The  corobiuation  of  a  jaw  and  a  lever  bar  benrtnj;:  a  contact  blade, 
both  mounted  upon  an  IniJulatinfE  base  with  a  casing  enclosinf;  ?aid  jaw,  and 
havln);*a  slide  normally  coverinp  said  jnw.  said  lever  bnr  having  a  projec- 
tion controlling  the  position  of  the  slide  when  the  bar  is  depressed. 

536.271.  ELECTRICAL  SIGNAL  AND  SWITCH  OPERATING  APPARATUS; 
J.    Dutrey.  New    Orleans,  La.     App.  filed    July    19.    1894.    The    combination 


No.  536.226.— Magnetic  Separator. 

with  a  locomotive  or  car.  and  contact  devices  comprising  spring  pressed 
plungers,  arranged  on  the  locomotive  or  car.  a  lever  provided  with  a  detent 
adapted  to  engage  the  notches  of  the  rack,  and  cords  or  chains  connecting 
the  lever  and  the  plungers  of  the  C'-ntact  devices. 

536.275  SUt*PLY  SYSTEM  FOR  ELECTRIC  RAILWAYS:  C.  E.  Emcy.  Brook- 
lyn, N.  Y.  App.  filed  March  IS  J894.  The  combina'tion  with  railway  tracks 
and  with  a  car  thereon  carrying  electric  apparatus,  of  a  non-insulated  con- 
duit, a  series  of  live  supports  connected  to  an  electric  generator  through  a 
main  electric  conductor  and  a  series  of  intermediate  supports,  both  arranged 
within  the  conduit  and  adapted  to  support  a  flexible  conductor,  and  a  drag 
arm  passing  through  a  slot  in  such  subway  and  carryiug  an  electric  conduct- 
or insulated  from  such  slot  and  connected  to  electric  apparatus  on  the  car, 
and  to  a  flexible  conductor  operating  in  connection  with  such  supports. 

536.311.  FUSIBLE  CUT-OUT;  J.  J.  Wood.  Port  Wayne,  Ind.  App.  filed  Dec.  27. 
1894.  A  fuse  box  having  circuit  terminals,  a  lid  therefor  having  overhang- 
ing ribs,  and  an  insulating  fuse  block  detachably  held  by  said  ribs,  carrying 
the  fuse  and  having  fuse  terminals  adapted  to  connect  with  said  circuit 
terminals  when  the  lid  is  closed,  whereby  it  is  detachably  connected  to  the 
lid  so  that  it  may  be  lemoved  bodily  carrying  the  fuse  with  it. 

536.319.  METHOD  OF  INSULATING  HIGH  TENSION  COILS  OF  TRANS- 
FORMERS: A.  Schneller  and  W.  J.  Wisse.  Haarlem.  Holland.  App.  filed 
Dec.  27.  1894.  A  secondary  coil  fur  a  transformer  composed  of  wire  covered 
with  several  layers  of  insulating  material  aud  the  convolutions  of  which  are 
embedded  in  wax  or  a  waxy  substance,  and  are  separated  from  one  another 
JD  a  circular  direction  by  strips  or  layers  of  insulating  material,  and  are 
firmly  secured  together  by  binding  cords  passed  several  times  transverselj 
through  the  coil,  which  is  finally  provided  with  an  outer  protecting  layer  of 
material. 

536.374.  CONDUIT  ELECTRIC  RAILWAY;  F.  S.  Da'-enport,  Jerseyville.  III. 
App.  filed  Jan.  28.  1895.  The  combination  of  an  insulated  feed  wire,  a  casing 
secured  to  the  wall  of  the  conduit  and  adapted  to  enclose  and  support  said 
feed  wire  openings  in  the  insulated  covering  ot  the  feed  wire,  and  bands  of 
insulating  material  adapted  to  hermetically  close  said  openings,  metallic 
contact  studs  passing  through  and  made  air-tight  in  said  elastic  covers,  and 
rigidly  secured  in  metallic  spring  arms  insulated  from  the  feed  wire,  a 
collecting  contact  bar  supported  by  but  insulated  from  arms  depending 
from  the  car  iruck,  said  collecting  bar  adapted  to  come  in  contact  with  and 
depress  the  free  ends  of  the  spring  arms  so  as  to  press  the  contact  studs 
upon  the  feed  wire  as  it  travels  over  ihera.  and  an  insulated  wire  fcr  elec- 
trically connecting  the  collecting  bar  with  the  motor. 


No.  536.478.— Combination  Electrical  Meter. 


536.382.  TELEPHONE  EXCHANGE  SYSTEM ;  S.  W.  Holraan,  Boston.  Mass. 
App.  filed  March  24.  18^.  The  combination  of  a  metallic  thimble  placed 
upon  a  finger  of  one  hand  whereby  the  operator  at  the  telephone  exchange 
may.  by  simultaneously  touching  one  metallically  tipped  finger  to  the  open 
terminal  of  a  grounded  generator  and  the  other  metallically  tipped  finger 
to  the  appropriate  subscriber's  terminal  upon  the  switchboard  so  send 
a  calling  signal  to  any  desired  subscriber. 

.=3<..4i7.  FLEXIBLE  TUBE;  H.  H.  Biookg.  Medford.  Mass.  App.  filed  Sept. 
18.  1894.  A  flexible  metallic  tube  having  an  internal  spiral  reinforce,  com- 
posed of  a  strp  of  paper  material,  the  inner  tube  serving  to  preren 
indentation. 


536,420.  TELEPHONY:  P.  B.  Delaay.  South  Orange.  N.  J.  App.  filed  Nov.  19. 
1894.  An  automatic  transmitter  comprising  a  tape  having  two  lines  of  per- 
forations therein,  contact  devices  operating  through  each  line  of  perfora- 
tions, a  split  battery,  a  local  circuit  controlled  thereby,  a  polaii/ed  lelay  in 
said  local  circuit  whose  armature  is  normally  maintained  in  a  neulial  posi- 
tion. Hud  is  capable  of  movement  theretrom  in  either  direction,  accoiding 
to  the  polarity  of  the  curreul  in  its  coils,  transmitting  devices  conliolled  by 
the  armature  of  the  polarized  instrument  in  combination  with  a  Hnecircuit, 
and  a  battery  from  which  successive  curients  of  electricity  are  sent  into  the 
line,  the  polarity  of  such  currents  being  determined  by  the  direction  of 
movement  of  the  normally  neutially  maintained  armature  lever. 

536.429  SIGNAL  FOR  RAILWAY  CROSSINGS;  E.  A.  Herman.  St.  Louis.  Mo. 
App.  filed  Oct  1.  1894.  The  combination  with  a  trolley  wire  of  a  pivoted 
arm  which  supports  the  same,  a  contact  point  in  the  path  of  said  arm. 
whereby  upon  the  passage  of  a  trolley  wheel  the  arm  is  raised  into  electri- 
cal contact  therewith,  a  wire  which  leads  from  said  contact  to  lamps  located 
in  a  signaling  box.  and  a  bell  which  is  operated  by  a  shunted  circuit. 

536.439.  ARMATURE  FOR  ELECTRIC  MACHINES;  E-  C.  Morgan.  Chicago. 
III.  App.  filed  July  18.  1894.  An  armature  for  an  electric  machine  having 
its  coils  connected  by  an  independent  condjcting  plate  and  an  insulating 
wedge  through  which  the  plate  passes  and  by  which  it  is  braced. 

536.4t.7  ELECTRIC  SIGNAL  SYSTEM:  W.  Gillette  and  A.  9.  Williams,  New 
York.  N.  Y.  App.  filed  Oct.  30,  1894.  The  combination  with  the  telephone 
switch  for  controlling  the  line  and  local  circuits,  of  a  single  plug  having  a 
single  contact  surface  switch  f  jr  throwing  one  pole  of  the  connections  of  the 
battery  and  one  pole  of  the  secondary  of  the  induction  coil  into  electrical 
connection  with  the  line. 

536.478.  COMBINATION  ELECTRICAL  METER;  Herschel  C  Parket.  Brooklyn, 
N.  Y.  App.  filed  Tan.  9.  1895.  An  electrical  meter,  comprising  a  magnet,  a 
pair  of  rotatable  mounted  coils  arranged  in  inductive  proximity  to  the  mag- 
net, and  having  their  terminals  adapted  for  connection  independently  of 
each  other,  said  coils  being  of  different  resistances,  and  an  index  actuated 
by  the  movement  of  the   coils.     (See  illustration.) 

536.481.  TELEPHONE:  J.  D.  Price.  Chicago.  111.  App.  filed  July  30.  1894.  The 
combination  with  a  telephone  of  a  transmitter  box  hinged  or  pivoted  to  its 
support,  having  a  hook  or  receptacle  for  the  receiving  instrument  pivoted  to 
the  side,  and  mechanically  connected  with  the  back-board  or  supporter  in 
such  a  manner  Ihat  when  the  transmitter  box  is  in  one  position  the  hook 
will  support  the  receiver,  and  in  another  position  the  hook  is  inverted  and 
will  not  support  the  receiver.     (See  illustration.) 
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536.530  ELECTRIC  CURRENT  REGULATOR;  C.  M.  Jordan.  Washington.  D. 
C.  App.  filed  Feb.  13,  1895.  A  current  regulator  for  working  circuits  com- 
prising a  branch  or  shunt  circuit  deriving  its  current  from  the  working 
circuit,  and  having  a  current  of  a  pre-determined  fixed  strength  of  intensity, 
a  motor  within  and  driven  by  said  branch  or  shunt  circuit,  a  current  regu- 
lator or  controller  with  the  working  circuit,  and  a  differential  mechanism 
driven  by  and  between  the  said  motors  and  the  current  regulators. 

536,535.  ELECTRIC  BRAKE;  E  D.  Lewis.  Savona.  N.  Y.  App  filed  Nov.  12, 
1894.  In  an  electric  brake,  a  fixed  electromagnet,  a  movable  electromagnet 
in  the  same  circuit  having  a  rod  projecting,  a  hanger  supporting  the  rod, 
and  brackets,  a  pivot  rod  adjustably  secured  to  the  brackets,  a  brake  lever 
mounted  on  the  pivot  rod  and  connected  at  one  end  to  the  rod,  and  a  spring 
also  connected  to  the  brake  lever. 

536.547.  SYSTEM  OF  ELECTRICAL  SIGNALING  FOR  RAILWAYS;  C  Selden. 
Baltimore.  Md.  App.  filed  Dec.  26.  1894,  jn  a  system  of  electrical  signaling 
for  railways  an  electromagnetic  instrument  consisting  of  a  base  containing 
a  pair  of  magnets  at  one  end.  and  with  an  electromagnet  at  the  other  end. 
the  pair  being  arranged  at  right  angles  to  each  other,  and  adapted  to  unlock 
and  lock  the  armatures  and  so  control  the  signal  circuit  and  the  circuit  of 
the  electromagnet  at  the  other  end, 
back  movement  of   the    last    magnet 
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536.559.     RELAY:  C    R.  J.  Willot.    Paris,  France, 
relay  for  electric  telegraphs  comprising  two  r 
same  axis,  and  an    electromagnetic   system    i 
means  of  two  breech  pieces   and  a  combined 
nets  acting  simultaneously  upon  the    mass  of    the   soft    iron  of   the   electro- 
magnet and  upon  said  armatures. 
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ELECTROLYSIS  BY  TROLLEY  CURRENTS. 

In  this  issue  we  print  the  concluding  section  of  Mi.  W.  Stnart- 
Smith's  paper  on  the  electrical  condition  of  buried  conductors  due 
to  leakage  currents  from  street  railways,  which  is  probably  the 
most  important  contribution  yet  made  to  the  subject.  The  account  of 
the  distribution  of  current  between  the  several  systems  of  street 
railways  is  interesting,  and  shows  that  where  there  is  more  than  one 
railway  in  the  same  territory  any  plan  for  the  prevention  of  corro- 
sion to  piping  cannot  be  confined  to  consideration  of  one  road  with- 
out reference  to  the  other.  The  plan  advocated  by  Mr.  Smith  to 
connect  the  rails  lo  underground  piping  and  employ  the  piping 
system  as  part  of  the  underground  circuit  will  not,  we  believe, 
meet  with  the  approval  of  many,  and  we  fear  that  the  saving  in 
copper  entailed  by  such  a  method  would  have  little  weight  in  induc- 
ing gas  and  water  companies  to  accord  the  necessary  permission. 
An  auxiliary  system  of  conductors  will,  of  course,  be  e.xpensive,  but 
its  adoption  is  much  more  rational  than  the  employment  of  under- 
ground piping,  particularly  as  electrolysis  at  the  joints  of  the  piping 
would  undoubtedly  cause  trouble  eventually. 


THE  NEW  TELEPHONE  COMPANY. 

The  announcement  last  week  of  the  plans  of  the  Standard  Tele- 
phone Company  created  an  old-time  sensation,  which  was  accentu- 
ated through  the  public  being  entirely  unprepared,  owing  to  the 
secrecy  with  which  the  organization  of  the  company  had  been 
carried  on.  It  is  true  that  rumors  had  been  afloat  for  some  time  to 
the  effect  that  a  rival  to  the  American  Bell  would  soon  be  in  the 
field,  but  so  well  had  those  interested  kept  their  own  counsel  that 
no  verification  could  be  obtained.  The  fact  is  that  the  original 
intention  of  the  oiganizers  was  to  delay  the  announcement  until 
June,  by  which  time  it  was  expected  all  plans  would  be  completed 
for  active  work.  This  arrangement,  however,  was  thwarted  by  the 
indiscretion  of  a  Western  member.  The  statements  furnished  by 
the  officers  of  the  new  company  bear  out  from  their  vagueness, 
the  assertion  in  regard  to  the  incompleteness  of  details  at  the  present 
time,  for  beyond  a  list  of  those  interested,  the  price  at  which  tele- 
phone service  is  to  be  supplied,  and  the  capitalization,  but  little 
definite  information  is  given.  Stress  is  laid  upon  the  possession  of 
valuable  patents,  but  how  much  there  will  prove  to  be  in  these  claims 
will  remain  for  the  future  to  determine.  The  statement  in  regard 
to  patents  on  telephones,  to  the  effect  that  there  are  now  in  exist- 
ence only  five  commercially  practicable  instruments,  of  which  the 
Bel!  Company  controls  the  patents  of  two,  and  the  Standard  Com- 
pany the  remaining  three,  will  come  as  a  surprise  to  many,  and  more 
explicit  details  will  be  awaited  with  interest.  As  to  the  effect  on  the 
many  smaller  companies  which  have  recently  entered  the  telephone 
business,  nothing  can  be  predicted  from  the'very  indefinite  outline 
of  the  policy  thus  far  made  public.  Should  this  be  based,  as  we 
hope  it  may  be,  on  a  "live  and  let  live"  policy,  the  effect  will,  we 
believe,  be  good,  if  for  no  other  reason  than  that  the  telephone 
patent  situation  will  be  thoroughly  cleared  up.  This  is  on  the 
assumption  that  the  Standard  Company  will  bring  to  trial  the 
monopoly  claimed  by  the  Bell  Company  of  switchboard  devices,  in 
regaid  to  which  there  is  now  so  much  uncertainty,  and  that  would 
be  likely  to  continue  in  the  absence  of  a  powerful  interest  to  bear  the 
great  expense  of  the  litigation  necessary  to  establish  the  status  of 
the  many  hundreds  of  patents  now  owned  by  the  latter  companj-. 
The  public  in  any  event  will  be  benefited,  provided  that  a  combina- 
tion is  not  made  between  the  new  company  and  the  Bell  Company, 
and  a  statement  in  a  newspaper  to  the  effect  that  such  a  combina- 
tion was  lik'ely  to  occur  was  emphatically  repudiated  by  the  officials 
of  the  former  when  brought  to  their  attention.  The  list,  printed 
elsewhere  in    this    issue,  of   those    interested,  containing  as  it  does 
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the  names  of  well-known  capitalists  and  public  men  from  every 
part  of  the  country,  gives  assurance,  we  believe,  tiiat  the  organiza- 
tion  was  effected  in  good  faith  for  the  purpose  of  bona  fide  work  and 
not  with  an  ulterior  object  in  view.  While  such  an  imposing  array 
of  names  and  a  capitalization  of  such  startling  proportions  may 
have  the  desired  effect  on  the  general  public  for  the  present,  the 
electrical  public  will,  however,  await  further  particulars  bearing  on 
the  technical  features  of  the  system  before  a  similar  interest  can  be 
expected  from  that  direction.  -\s  it  is  understood  that  the  tele- 
phone patents  of  Perrin,  Bonta  and  Cole  will  be  used  by  the  _ 
Standard  Company,  we  give  an  account  of  these  elsewhere.  We  may 
add  that  in  the  absence  of  any  explicit  statement  that  the  claims 
of  the  company  as  to  the  value  of  its  patents  rest  upon  those  we 
describe,  these  latter  cannot,  of  course,  be  accepted  as  by  any 
means  a  full  or    complete   statement  of    this  part  of  the  company's 

resources.  

MASSACHUSETTS  CENTRAL  STATIONS  AND  STREET  RAILWAYS. 
The  recent  annual  reports  of  the  two  bodies  of  Stale  Commissioners 
of  Massassuchetts  having  cognizance,respectively,of  central  stations 
and  street  railways  show  a  state  of  affairs  with  respect  to  these  two 
industries  that  cannot  he  considered  especially  satisfactory.  From  the 
resumes  of  the  reports  printed  elsewhere  in  this  issue,  it  will  be  seen  that 
while  the  larger  companies  with  few  exceptions  are  paying  satisfac- 
tory dividends,  the  smaller  conceins  stil!  remain  unprofitable.  Of 
59  electric  stations,  35  paid  no  dividends,  and  only  19  paid  6  percent, 
or  over.  We  print  elsewhere  in  tabulated  form  data  of  fifteen  of  the 
largest  stations,  part  of  which  were  taken  directly  from  the  returns 
and  the  remainder  compiled  from  information  there  given.  While 
the  cost  of  the  various  parts  of  the  plant  are  very  suggestive,  the 
other  items  have  little  professional  value  on  account  ot  lack  of 
infoi-mation  in  regard  to  the  total  output,  and  from  the  aggregation 
of  all  expenditures  under  the  head  of  "operating  expenses,  "  which 
even  includes  insurance  and  taxes,  the  items  given  in  the  table 
relating  to  the  latter  having  been  taken  from  another  source  than 
the  station  reports.  It  should  here  be  stated  that  the  maximum 
dynamo  capacitv  given  does  not  always  accord  with  the  boiler  and 
engine  capacity,  the  variations  in  some  cases  being  very  wide.  But 
few  of  the  companies  appear  to  be  making  piovision  for  the  future 
by  laying  up  a  depreciation  fund;  some  of  the  larger  companies  have 
such  a  fund,  to  which  additions  are  made  annually,  but  in  other 
cases  where  there  is  a  depreciation  item  it  appears  that  it  was 
expended  during  the  year,  and  probably  should  have  been  charged 
off  to  current  repairs  instead  of  being  placed  under  the  head  of 
depreciation.  The  general  neglect  of  the  importance  of  this  factor 
does  not  augur  well  for  the  future,  particularly  in  view  of  the  prob- 
ability that  the  next  few  years  will  require  a  radical  change  of  the 
equipment  of  many  of  the  stations  to  place  them  upon  a  modern 
basis.  To  engineers  it  is  a  matter  of  regret  that  the  returns  of  the 
stations  are  not  made  in  such  a  form  as  to  give  them  a  greater 
value.  We  undertand  that  the  Electric  Light  Commissioners  are 
now  authorized  to  demand  returns  of  the  output, and  if,  in  addition, 
the  operating  and  other  expenses  were  required  to  be  reported  and 
itemized  under  appropriate  heads,  a  great  service  would  be  rendered 
to  those  connected  with  electrical  engineering.  While  this  might 
not  be  a  sufficient  argument  to  bring  about  such  an  improvement,  a 
stronger  one  presents  itself  in  the  benefit  that  would  be  derived  by 
the  station  managers  themselves  through  the  means  thus  offered  for 
comparison.  As  electric  light  supply  is  not  a  competitive  business, 
the  usual  argument  against  publicity  giving  rivals  an  advantage 
cannot  be  urged.  We  cannot  see  that  any  reasonable  objection  can 
be  advanced  against  the  publication  of  returns  somewhat  after  the 
classification  of  the  English  Board  of  Trade,  and  we  believe  that  it 
would  result  in  great  improvements  in  the  operation  of  the  stations. 
From  the  report  on  street  railways  we  learn  that  there  was  an 
increase  of  113  miles  of  electric  railway  during  the  year  ending  Sep- 
tember 30,  1894,  and  that  there  were  only  103  miles  of  horse  railway 
remaining  in  operation  at  that  date.  While  this  showing  is  gratify- 
ing, there  is  another  side  presented  not  so  pleasing,  in.the  informa- 
tion that  but  30  of  the  68  railways  paid  dividends.  As  in  the  case 
pf  central    stations,  but  few  of  the   street  railway    companies   make 


provision  for  a  depreciation  fund,  though  the  necessity  is  greater  in 
the  latter  case.  The  report  also  refers  to  the  evils  of  over  capitaliz- 
ation, which  is  a  further  disadvantage  with  respect  to  central 
stations.  In  conclusion,  it  may  be  said'  that  the  unfavorable  fea- 
tures of  the  reports  to  which  we  have  referred  are  to  be  largely 
ascribed  to  installation  of  plants  without  sufficient  regard  to  suit- 
ability of  conditions  and  economy  of  working,  united  in  the  case  of 
street  railways,  to  financial  irregularities  wtih  respect  to  over-capi- 
talization. While  the  results  where  unsatisfactory  may  reflect 
unfavorably  upon  electric  lighting  and  street  railways,  the  advan- 
tages of  these  are  only  temporarily  obscured,  and  by  the  eventual 
reorganization  on  a  rational  basis  of  the  unsuccessful  companies,  will 
finally  be  demonstrated  in  even  apparently  hopeless  cases. 

SELF-INDUCTANCE. 

While  most  of  our  readers  doubtless  find  no  difficulty  in  grasping 
the  significance  of  self-inductance  or  the  coefficient  of  self-induc- 
tion as  measured  in  henrys,  yet  from  inquiries  received  we  learn 
that  among  others  a  difficulty  does  exist,  and  what  follows  is 
intended  more  particularly  for  the  latter.  Starting  with  the  concep- 
tion of  the  generation  of  E.  M.  F.  by  lines  of  force  cutting  conduc- 
tors, it  follows  that  if  the  current  maintaining  lines  of  force  in,  for 
instance,  a  coil,  ceases,  these  lines  will  pass  out  of  the  coil,  and  in 
doing  so  will,  in  effect,  cut  the  coil,  thus  generating  an  E.  M.  F. , 
proportionate  to  the  rate  at  which  they  are  decreasing.  In  starting 
a  current,  lines  are  being  introduced  into  the  coil,  in  effect  cutting 
it,  so  that  in  this  case  also  an  E.  M.  F.  will  be  generated,  but 
opposite  to  the  former  one  and  opposing  the  impressed  E.  M.  F. 
These  are  called  inductive  E.  M.  Fs.  and  as  their  value  depends 
upon  the  number  of  lines  cut,  it  therefore  follows,  leaving  aside  the 
rate  of  cutting,  that  they  also  depend  in  a  given  circuit  upon  the 
number  of  coils  and  upon  the  number  of  lines  present  with  a  given 
current,  which  latter  may  be  calculated  for  that  current,  directly  if 
no  magnetic  material  is  present,  or  indirectlj'  otherwise.  As  differ- 
ent circuits  may  thus  have  different  inductive  E.  M.  Ps.  with  the 
same  current  though  the  rate  of  cutting  is  the  same,  it  is  useful  to 
separate  the  factor  which  gives  rise  to  this  difference.  This  can  be 
done,  for  example,  by  assuming  that  in  a  circuit  in  which  this  fac- 
tor is  unity,  a  current  of  one  ampere  in  dying  out  in  one  second 
at  a  uniform  rate  generates  an  inductive  E.  M.  F.  of  one  volt. 
This  assumption,  in  fact,  corresponds  to  that  adopted,  the  factor 
referred  to  being  called  self-inductance,  and  the  name  of  henry 
given  to  its  unit  value.  Suppose,  now,  we  wish  to  know  the  self- 
inductance  of  a  shunt  dynamo  field  having  4,000  turns  in  its 
coils, through  which  three  amperes  flow,  the  voltage  of  the  machine 
being  100  volts  at  a  known  load.  Knowing  the  various  constants  of 
the  armature,  the  revolutions  and  mean  magnetic  leakage,  the  total 
number  of  lines  of  force  or  webers  passing  through  the  coils  can  be 
approximately  calculated.  We  will  assume  these  to  be  3,000,000, 
but  as  our  unit  current  is  one  ampere,  1,000,000  lines  or  webers  will 
correspond  to  this,  which,  multiplied  by  the  turns  in  the  coil,  give 
the  entire  number  of  lines  that  would  cut  one  coil  when  the  current 
changes  in  value  from  one  ampere  to  zero.  If  the  change  were 
uniformly  made  and  in  one  second,  4,000  X  1,000,000  C.  G.  S.  units 
of  E.  M.  F.  would  be  generated,  but  as  our  henry  refers  to  volts, 
this  quantity  must  be  divided  by  10',  which  finally  gives  us  40 
volts,  or  we  have  40  henrjs  as  the  sell-inductance  of  the  field.  As 
the  leakage  usually  considered  in  a  dynamo  includes  all  lines  which 
do  not  pass  through  the  armature,  but  which,  nevertheless,  with 
respect  to  self  inductance,  cut  some  of  the  coils,  the  usual  leakage 
coefficient  must  be  decreased  in  calculating  the  total  number  of 
lines  or  webers  in  this  connection.  The  above  calculation  assumes 
that  the  penneabilit)  of  the  iron  of  the  field  is  constant,  which 
of  course,  is  not  the  case.  Properly  speaking,  in  a  circuit  with  iron 
the  self-inductance  as  above  defined  is  not  a  constant,  but  varies 
with  every  change  of  permeability.  Where  the  exciting  current  is 
alternating,  as  in  the  field  of  a  polyphase  motor,  if  the  total  flux 
or  webers  corresponds  to  the  maximum  value  of  the  current,  the 
self  inductance  calculated  must  be  divided  bj'  \/2  in  order  to  reduce 
to  henrys,  but  in  this  case  also  the  result  is  not  theoretically  in 
accordance  with  the  definition. 


Apkii.  13,  1895. 
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The  Standard  Telephone  Company. 

For  a  year  or  more  it  has  licen  wliisiuTeil  that  a  rival  to  Ihu 
American  Rell  Telephone  Comjiany  was  in  process  of  formation,  hut 
those  interested  so  carefully  concealed  their  plans  that  no  facts  for 
publication  conlil  tic  ascertained,  .^s  an  instance  of  the  secrecy 
maintained,  when  a  representative  of  the  company  was  negotiating 
recently  for  quarters  in  the  Postal  Telegraph  Building,  no  intimation 
of  the  business  of  the  prospective  tenant  could  be  obtained  by  the 
agent  of  the  building,  and  the  lease  was  executed  on  the  strength  of 
personal  assurances  from  the  well-known  gentleintn  whose  names 
were  given  as  references.  The  indiscretion,  however,  of  a  sanguine 
Westerner  interested  in  the  new  enteqirise  led  to  a  premature  an- 
nouncement last  week,  it  having  been  the  intention  to  delay  pub- 
licity until  June,  by  which  time  it  was  expected  all  plans  would 
be  perfected. 

The  offices  of  the  company,  which  have  been  in  the  Morris  Hnild- 
ing,  68  Broad  street,  are  now  being  removed  to  the  Postal  Telegraph 
Building,  253  Broadway,  where  a  suite  of  rooms  will  be  occupied 
on  the  tenth  floor.  Wliether  this  means  that  an  alliance  is  ex- 
pected with  the  Postal  Telegraph  Company  is  not  known,  but  the 
president  of  the  Standard  Company  has  intimated  that  some  arrange- 
ment is  contemplated  for  long  distance  service  with  one  of  the 
present  telegraph  companies. 

The  officers  and  the  directors  of  the  company  are  as  follows; 
Thurlow  Weed  Barnes,  president;  John  A.  Brill,  president  of 
the  J.  G.  Brill  Company,  car  builders,  of  Philadelphia;  Carl  F. 
Boker,  of  the  hardware,  steel  and  iron  house  of  H.  Boker  &  Co. ,  of 
New  York;  John  W.  Candler,  formerly  representative,  railway 
president  and  metchant,  of  Boston;  George  Crocker,  of  San  Fran- 
cisco; Henry  Merz,  president  of  the  Heller  Merz  Company,  manu- 
facturers of  colors,  of  New  York ;  Allen  T.  Nje,  general  manager  of 
the  company;  Manning  C.  Palmer,  president  of  the  Syracuse 
National  Bank  and  Electric  Light  Company,  of  Syracuse;  Felix 
Rakeman,  of  Bulch  &  Rakeman,  of  Boston;  Charles  T.  Strauss,  of 
Charles  T.  Strauss  &  Bros. ,  importers  of  lace,  of  New  York ; 
Louis  Windmuller,  of  Windmuller  &  Roelker,  of  New  York,  and 
Senator  John  P.  Jones. 

The  State  companies  which  have  already  been  formed  to  operate 
as  licensees  of  the  parent  company  are  the  New  York  Standard 
Telephone  Company,  capital  $10,000,000,  to  operate  in  the  State  of 
New  York ;  Eastern  Standard  Telephone  Company,  Boston,  capital 
$6,000,000,  to  operate  throughout  New  England;  New  Jersej' 
Standard  Telephone  Company,  capital  $3,000,000,  Jersey  City,  to 
operate  in  New  Jersey  and  Delaware;  Pennsylvania  Standard  Tele- 
phone Company,  Philadelphia,  capital  $5,000,000,  to  operate  in 
Pennsylvania;  Columbia  Standard  Telephone  Company,  Washington, 
D.  C,  Baltimore  and  Richmond,  capital  $4,000,000,  to  operate  in 
Maryland,  District  of  Columbia,  Virginia  and  West  Virginia;  Ohio 
&  Indiana  Standard  Telephone  Company,  Cleveland,  Cincinnati  and 
Indianapolis,  to  operate  in  Ohio  and  Indiana;  Michigan  Standard 
Telephone  Company,  Detroit,  capital  $4,000,000,  to  operate  in 
Michigan;  Northwestern  Standard  Telephone  Company,  Chicago, 
Davenport  and  Milwaukee,  capital  $6,000,000,  to  operate  in  Illinois, 
Iowa  and  Wisconsin ;  Northern  Standard  Telephone  Company,  St. 
Paul,  Minneapolis  and  Pierre,  capital  $4,000,000,  to  operate  in  Min- 
nesota, North  and  South  Dakota.  The  Central  Standard  Company, 
St.  Louis,  Kansas  City  and  Lincoln,  capital  $5,000,000,  to  operate 
in  Missouri,  Kansas,  Nebraska  and  Arkansas,  is  in  process  of 
organization,  the  promoter  being  Griffith  Coit,  president  of  the 
Union  Trust  Company,  of  St.  Louis.  The  organization  of  the 
Mountain  Standard  Telephone  Company  in  Denver,  Albuquerque 
and  Salt  Lake  City,  capital  $4,000,000,  to  operate  in  Colorado,  New 
Mexico,  Utah  and  Arizona,  is  in  the  hands  of  George  Q.  Cannon, 
the  head  of  the  Mormon  Church.  There  are  other  companies  being 
organized  west  of  the  Mississippi. 

The  president  of  the  company  in  New  England  is  John  W.Candler, 
of  Boston.  Col.  A.  K.  Conger,  president  of  the  Gla^s  Trust,  of 
Akron,  Ohio,  is  president  of  the  Ohio-Indiana  company;  Ex- 
Gov.  Fairbanks,  of  Vermont,  and  George  W.  Hunt,  of  Portland, 
Me.,  represent  that  portion  of  New  England;  Pabst,  the  brewer,  of 
Milwaukee,  represents  Wisconsin.  John  de  Laitie  and  C.  A.  Pills- 
bury,  the  flour  man,  are  connected  with  the  company  in  Minne- 
apolis, and  the  board  is  also  organized  for  St.  Paul.  George  Q. 
Cannon,  of  the  Mormon  Church,  leads  the  list  of  the  directors  for 
Utah.  The  head  of  the  organization  in  St.  Louis  is  George  A. 
Madill,  president  of  the  Union  Trust  Company.  The  president  of 
the  local   company  in   Philadelphia  is  Richard  W.  Clary,  president 


of  the  .Solicitors'  Loan  &  Trust  Company,  and  C.  W.  Hergner,  the 
l)rewer,  and  U.  A.  lierwind,  the  large  coal  operator,  are  members  of 
the  Pennsylvania  board.  Gen.  Felix  .-Xgnus,  owner  of  llie  Baltimore 
.■hiit'n'tan,  is  in  the  Maryland  board.  The  president  of  the  company 
in  Washington  is  Lemon  G.  Hine,  who  made  a  large  fortune 
through  his  connection  with  the  Mergenthaler  linotype  machine. 
James  .S.  Clarkson  will  manage  Iowa  and  the  Northwest.  W.  J. 
Campbell,  of  Illinoi.s,  is  said  to  represent  Standard  Oil  interests, 
and  John  S.  Runnells  is  credited  to  Pullman  interests. 

New  York  will  be  managed  by  Charles  T.  Armstrong,  sugar 
importer;  Lowell  M.  Palmer,  president  of  the  Brooklyn  Cooperage 
Company;  William  Dick,  sugar  importer.  New  York;  John  r)unn, 
Jr.,  president  of  the  Syracuse  National  Bank;  Alva  W.  Palmer, 
clothing,  of  Syracuse;  Gustavus  E.  .Strauss,  lace  importer,  of  New 
York;  Anthony  N.  Brady,  of  Albany;  Henry  Siebert,  Gustavus  E. 
Jahn,  sugar  importer;  Henry  D.  McCord,  flour  and  grain,  and 
George  Hutchins,  of  New  York. 

It  is  the  intention  of  the  company  to  supply  a  telephone  service  at 
the  rate  of  $24  a   year  for  dwellings  and  $36  for  business  j)laces. 

No  difficulty  is  expected  by  President  Barnes  in  establishing  an 
exchange  in  New  York  by  re.-ison  of  the  connection  of  the  Metro- 
politan Telephone  Company  with  the  subway  company;  be  states 
that  the  subways  are  open  to  all  upon  payment  of  rental  at  the  rate 
of  $800  per  mile  for  a  cable  of  700  wires. 

Marcellus  Bailey,  who  drew  the  specifications  for  the  original  Bell 
patent,  is  one  of  the  company's  legal  advisers.  ■ 

The  statements  made  by  the  Standard  company  as  to  the  patents 
under  which  it  will  operate  are  very  vague  and  are  to  the  effect 
that  the  instruments  to  be  used  are  proof  against  the  effects  of 
induction,  and  are  among  the  "only  five  known  eflRcient  telephones 
two  Owned  by  the  Bell  company  and  the  other  three  owned  out- 
right or  controlled  by  the  Standard."  "All  other  'phones  are 
infringements  on  these  patents"  it  is  added.  We  have  learned 
however,  that  the  principal  patents  of  the  Standard  Company  are  a 
number  granted  from  1885  to  1888  to  G.  W.  Cole,  of  Detroit;  J.  W. 
Bonta,  of  Philadelphia,  and  T.  J.  Perrin,  of  Brooklyn,  and  of  these 
we  give  an  illuotrated  description  elsewhere  in  this  issue. 


General  Electric  and  Westinghouse. 


As  we  go  to  press  no  oflHcial  announcement  has  been  made  in 
regard  to  the  terms  of  the  General  Electric  and  Westinghouse 
arrangement  as  to  patents,  but  it  is  probable  that  a  statement  will 
soon  be  made  public.  One  of  the  financial  agencies  ascribes  the 
delay  to  the  General  Electric  Company,  the  reason  offered  being 
the  desire  of  some  of  those  connected  with  that  interest  to  take 
advantage  of  the  situation  with  respect  to  the  stock  market.  It  is 
reported  that  the  executive  committees  of  the  two  companies  have 
approved  the  plan  of  pooling  the  patents,  which  now  awaits  the 
signature  of  one  member  of  the  committee,  T.  JeflFerson  Coolidge, 
Jr.,  who  has  been  detained  in  Boston  on  family  business.  By  the 
terms  of  the  plan  it  is  said  that  each  company  will  contribute  an 
equal  percentage  to  the  pool  to  defend  the  patents  of  the  two  con- 
cerns against  outside  litigation  and  competition. 

Street  Railways  In  Massachusetts. 

The  annual  report  of  the  Massachusetts  Railroad  Commissioners 
gives  the  total  mileage  of  street  railways  in  that  State  on  September 
30,  1894,  as  928,  an  increase  of  54  miles  over  the  preceding  vear. 
Of  this  total  824  miles  were  operated,  in  whole  or  in  part,  by  elec- 
tricity, and  103  miles  wholly  by  horse  power.  This  shows,  as  com- 
pared with  the  previous  year,  an  increase  of  113  miles  equipped  with 
electric  power  and  a  decrease  of  59  miles  equipped  for  horse  power 
only.  There  were  on  the  same  date  59  miles  of  electric  railway  in 
course  of  construction.  All  of  the  lines  use  the  overhead  trolley  ex- 
cept the  Milford  &  Hopedale  road,  which  used  the  storage  battery 
when  in  operation.  The  largest  roads  are  the  West  End,  of  Boston! 
and  the  Lynn  &  Boston,  with  196  and  135  miles  of  track  respectively. 

The  total  income  above  operating  expenses  from  all  sources  was 
$3,507,369— an  increase  of  $114,510  over  the  previous  year;  the  fixed 
and  other  charges  on  this  income  balance  on  account  of  interest, 
taxes  and  rentals  amounted  to  fl,  694,701 — an  increase  of  $295,241; 
leaving  as  the  net  income  available  for  dividends  the  sum  of 
$1,812,668 — which  was  less  by  $180,731  than  the  corresponding  sura 
for  1893. 

The  ratio  of  operating  expenses  to  gross  income  was  69. 51  per 
cent.,  the  net  earnings  $3.65  per  mile  owned,  and  the  expense  of 
running  and  net  earning  21.05  and  9.23  cents  per  car  mile  run. 

The  average  cost  of  the  street  railways  of  the  State  per  track  mile 
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(including  the  cost  but  not  including  the  length  of  sidings),  as  it 
stood  on  the  books  of  the  companies  September  30,  1894,  was 
$26,748.31  for  cdustniction.  $11,527.81  for  etpiipment,  and  S15.356.08 
for  land,  buildings  and  other  permanent  property— making  a  total 
average  cost  of  $53,632.20  for  each  mile  of  main  track,  including 
second  track. 

These  figures,  says  the  report,  are  of  value  as  showing  how  heav- 
ily the  street  railways  as  a  whole  are  capitalized,  or,  in  other  words, 
the  average  amount  per  mile  on  which  dividends  and  interest  are  to 
be  earned.  They  furnish  very  little  clue,  however,  to  the  cost  per 
mile  of  any  particular  railway  which,  as  returned  by  the  several 
companies,  ranges  from  $11,152  to  S97.993  per  mile. 

The  report  states  that  the  financial  condition  of  the  companies  as  a 
whole,  though  but  little  changed  from  the  previous  year,  was 
changed  for  the  better.  Tlie  aggregate  surplus,  which  had  been 
reduced  from  15  almost  to  2  per  cent,  in  the  preceding  seven  years, 
was  slightly  increased  the  last  year.  This  result  was  secured,  how- 
over,  by  a  reduction  in  the  amount  and  rate  of  dividends  declared. 
The  amount  of  dividends  declared  was  less  by  about  $106,000  than  in 
1893.  But  30  out  of  the  68  companies  paid  a  dividend.  The  average 
rate  on  Uie  capital  of  the  paying  companies  was  7  per  cent,  as 
against  8.22  per  cent,  the  previous  year. 

The  floating  debt  w.is  reduced  about  $2,750,000;  but  this  was  by 
the  issue  of  stock  and  bonds,  and  not  by  payment  from  surplus 
earnings. 

The  ratio  of  operating  expenses  to  gross  earnings  from  operation, 
which  had  shown  the  remarkable  decrease  of  nearly  12  per  cent, 
since  the  introduction  of  electric  power,  the  last  year  made  a  slight 
increase. 


ger  and  per  car  mile  and  rolind  trip  run,  the  net  earnings  per  total 
mile  of  railway  owned  have  increased  only  50. 87  per  cent  ,  while  the 
cost  of  railway  per  mile  has  increased  59. 17  per  scent. ,  and  the 
capitalization  per  mile  63.95  per  cent. 

Annual  Report  of  the  Massachusetts  Board  of  Qas  and  Electric 
Light  Commissioners. 

The  annual  report  of  the  Mas.'^achusetts  Hoard  of  Gas  and  Elec- 
tric Light  Commissioners  shows  that  five  companies  supplying  elec- 
tricity have  been  incorporated  during  the  last  year,  at  Palmer, 
Reading,  Lenox,  Grafton  and  Attleborough,  of  which  only  the 
Central  Massachusetts  Electric  Company  at  Palmer  has  commenced 
operations.  The  mortgage  on  the  North  Attleborough  Steam  & 
Electric  Company's  plant  was  foreclosed  during  the  year  and  the 
property  passed  into  the  hands  of  the  Attleborough  Steam  &  Elec- 
tric Company.  The  Woburn  Electric  Light  Company  has  passed 
into  the  hands  of  a  receiver  and  foreclosure  proceedings  have  been 
commenced  against  the  North  Shore  Electric  Company.  During  the 
year  the  plant  of  the  Nantucket  Electric  Light  Company  was  taken 
possession  of  by  the  bondholders,  in  whose  interest  it  is  now  being 
operated. 

As  to  municipal  ownership,  the  towns  of  Arlington  and  Hull  are 
the  only  municipalities  which  have  acted  upon  this  matter  for  the 
first  time  during  the  year,  and  the  latter  town  has  acquired  the 
plant  of  the  private  company  within  its  territory.  The  following 
towns  have  plants  now  in  operation:  Braintree,  Danvers,  Hingham, 
Hull,  Middleborougb,  Needham,  Noith  Attleborough,  Peabody, 
Wakefield,  and  Wellesley.  Of  these,  Middleborougb  and  Wakefield 
have  the  only  plants  for  supplying  both  gas  and  electric  light.    The 
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♦Reserve  fund.    tConstruction  account  $13,195  additional. 


There  have  been  the  last  year  no  visible  instances  of  infiation  or 
stock  watering;  and,  so  far  as  appears,  no  further  ab.sorption  of  the 
control  of  domestic  companies  by  foreign  corporations  or  syndi- 
cates. 

During  the  two  preceding  years  the  average  cost  and  capitaliza- 
tion per  mile  of  railway,  as  returned  by  the  companies,  hid 
increased  at  the  rate  of  over  26,000  per  mile  a  year.  A  considerable 
increase  was  in  many  cases  entirely  legitimate,  as  representing  the 
higher  cost  of  new  electric  railway,  or  the  additional  cost  of  equip- 
ping with  electric  power  original  horse  lines.  In  other  cases  the 
increase  was  largely  the  result  of  stock  watering,  pure  and  simple. 
The  last  year,  on  the  contrary,  there  was  an  actual  reduction  in 
the  average  cost  and  capitalization  per  mile  of  railway  as  it  stood 
on  the  books  of  the  companies;  and,  although  the  reduction  was 
small  (about  $400  per  mile),  it  indicates  a  radical  change  in  the 
right  direction. 

The  necessity  to  the  financial  success  of  the  electric  system  of 
keeping  the  cost  and  capitalization  per  mile  of  railway  within  the 
lowest  practicable  limits  was  remarked  in  the  last  annual  report, 
and  a  table  is  printed  comparing  the  net  earnings  per  mile  of  rail- 
way and  the  cost  of  railway  per  mile  in  1893,  with  those  of  1888- 
the  last  year  in  which  the  railways  were  operated  wholly  by  hoise 
power. 

^Notwithstanding  the  large  gain  in  net  earnings  per  single  passen- 


others  manufacture  only  electric  light.  The  towns  of  Danvers, 
Needham  and  Wellesle}'  do  no  commercial  business,  and  the  two 
last  named  purchase  their  electricity  from  a  private  company.  The 
reports  show  that  40  towns  have  thus  far  taken  official  cognizance 
of  the  subject  of  municipal  ownership,  but  in  most  cases  no  action 
resulted. 

There  were  81  companies  in  active  operation  on  June  30,  1894, 
supplying  electricity,  of  which  59  had  only  electric  plants.  Of  the 
electric  companies,  35  paid  no  dividends,  two  paid  2)4  and  3  per 
cent.,  respectively;  three  paid  5  per  cent.,  eleven  paid  6  per  cent., 
two  paid  7  per  cent. ,  four  paid  8  per  cent,  and  two  paid  8}4  per 
cent.     The  larger  companies  in  general  paid  dividends. 

Above  we  show  in  tabulated  form  some  of  the  data  relating  to 
the  largest  companies.  In  the  report  the  maximum  dynamo  capa- 
cities are  given  in  16-cp,  1,200-cp  and  2,000-cp  lamps,  and  in  the 
table  are  expressed  in  kilowatts  on  the  assumption  of  60  watts,  333 
watts  and  500  watts  of  supply,  respectivel}',  for  the  lamps  named. 
The  percentage  of  income  and  the  investment  per  kilowatt  in  the 
steam  and  electric  plants  and  distributing  system,  respectively,  have 
been  calculated  from  the  appropriate  data.  It  should  be  noted  that 
in  but  few  cases  is  there  any  provision  for  a  depreciation  fund, 
properly  speaking,  the  amounts  charged  off  for  depreciation  fre- 
quently being  expended  during  the  year  and  rarely  carried  in  a 
fund  for  future  expeptjituies  for  renewals, 
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A  Modern  Erectric  Light  Station. 


HKRI';  is  perbaps  nowhere  lo 
be  foiiiiil  a  belter  exainiile 
of  modern  central  station 
de.sign  and  construction 
than  is  atTorded  by  the  l''irst 
District  Station  of  the  Ivdi- 
son  Hltctnc  Illuminating 
Company,  of  Brooklyn, 
located  in  Pearl  street,  near 
Willoughby,  which,  though 
not  yet  quite  through  the 
process  of  changing  over 
to  latest  methods,  neier- 
theiess  serves  to  forcibly 
illustrate  the  strides  made  in  the  design  of  electric  light  and  power 
machinery  within  a  romparalively  short  period. 

Within  a  floor  space  of  1,800  square  feet  are  engines  and  gener- 
ators capable  of  supplying  48,000  incandescent  lamps,  together  with 
two  sets  of  "boosters.  "  There  are  two  vertical  engines,  each  direct 
connected  to  two  200  kw  multipolar  generators,  as  shown  in 
Fig.  4,  and  two  vertical  engines  each  direct  connected  to  two  400- 
kw  multipolar  generators,  a  partial  view  of  one  of  which  is 
given  in  Fig.  (>.  The  smaller  engines  are  750  hp,  three  cylinder, 
compounds,  made  by  the  Lake  Erie  Engineering  Works,  and  the 
larger  ones  are  Williams  1,500  hp  compounds,  made  Dy  William 
Todd  &  Company.  The  generators  are  direct  current,  twelve  pole 
machines,  of  the  familiar  General  Electric  type. 

Near  the  engines  and  generators  are  two  sets  of  Barstow 
boosters,  each  consisting  of  two  small    continuous  current  dynamos 


of  "boosters.  "  The  operation  is  as  follows:  Supposing  the  E-  M.  F. 
at  the  end  of  one  of  the  feeders  supplied  by  a  given  generator  to  be 
considerably  lower,  from  any  cause,  than  that  of  the  other  feeders 
supplied  from  the  same  source,  it  is  manifestly  impracticable  lo 
make    the  voltages  equal   by  anyVegulatiou  of  the    generator.     The 


Fic.  3  — Parti.m.  View  of  Switchboard. 

"booster"  set  is  put  in  operation,  the  motor,  of  course,  being 
driven  from  the  regular  mains,  and  the  armature  of  the  "booster" 
dynamo  is  thrown  in  series  with  the  feeder  whose  voltage  is  to  be 
raised,  while  the  field  winding  is  connected  across  the  station  mains 
in  series  with  a  rheostat.   The  E.  M.  F.  furnished  by  the  "booster" 


(i-ecr  Hlp»:i> 


Figs.  1  AND  2. — Switch  Details. 

direct  driven  by  a  motor.  Each  dynamo  has  a  current  capacity 
equal  to  the  load  carried  by  the  feeder  on  which  it  is  to  work,  but 
the  E.  M.  F.  generated  is  comparatively  low.     Fig.  7  shows  one  set 


Fig.  4. — 750-ijp  and  200-kw  Genekators. 

dynamo  is  thus  added  to  that  of  the  regular  generator  so  that  the 
voltage  at  the  end  of  the  low  feeder  is  brought  up  to  and  main- 
tained at  the  proper  point,  without  affecting  the  voltage  of  the  other 
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•       i„„    ..c.-l    t^  rnt   Hnwn  the  voltaEC  of    a  The  dynamo    room  will    eventually    contain    two   750-hp  engines 

feeders.     The   system    .s   also    "-"i/"  ^^  f^^^^^/'™^^  «,th  two  200-kw  generators  each  and  four  1.500-hp  engines,  with  two 

In  such  a  case  400-kw  generators  each,  in  addition  to  the  present  equipment. 

— .  .                                            -.„„r«A    ^  ronnected  in  At  one  side  of  the  dynamo    room  and   elevated  above  the  engines 

'::^TZ^^^:^:T^^^^i-^'^-^^^^  istheswitch„oard    gaLy.  containing  aU  the  electrical    regulating 


feeder  in  the  event  that  the  E.  M. 

the  other  fuedcrs  supplied    from    the  same  bus  bar. 


Fig.  5.— Signaling  Apparatus. 

main  generator,  thus  acting  as  a  "choker"  instead  of  a  "booster.  " 

In  the  Barstow  "booster''  system   here  referred    to    there  are  two 

auxiliary  dynamos    because  the  three-wire  system  of  wiring  is  used 


Fig.  6. — 400-k\v  Direct  Connected  Generator. 

throughout  the  plant  The  space  occupied  by  the  dynamos  and 
engines  is  free  from  pillars,  braces,  etc.,  and  a  IS-ton  traveling 
crane  is  provided  overhead  which  travels  over  the  entire  dynamo 
room.     This  crane  is  electrically  operated,  of  course. 


Fig.  7.— Booster  Dynamos  and  Mutok. 

apparatus.  The  central  section  of  the  board  is  devoted  to  volt 
meters,  dynamo  ammeters  and  counecticns,  while  the  feeder 
ammeters  and  connections  are  put  on  flank  sections  on  each  side  of 
the  dynamo  section.  Fig.  3  gives  a  view  of  the  central  section  and 
one  of  the  end  sections  of  the  board.  Figs.  1  and  2  show  details  of 
the  switches  used  on  the  feeder  sections  of  the  board,  the  novel  feat- 
ure of  which  is  the  detachable  switch-blade. 

From  the  switchboard  heavy  cables  are  led  down  to  a  large  vault 
beneath  the  sidewalk  where  connections  are  effected  with  the  sys- 
tem of  underground  feeders. 

A  very  convenient  device,  shown  by  Fig.  5,  is  used  for  signaling 
between  the  switchboard  gallery  and  the  floor  of  the  engine  room. 
On  the  face  of  the  apparatus  are  painted  figures  to  designate  the  dif- 
ferent engines,  and  the  words  "Stop,"  "Half"  and  "Full,"  refer- 
ring to  the  operation  of  the  engine  designated.  A  pointer  indicates 
the  number  of  the  engine  and  a  ring  carried  on  a  short  arm  encloses 
the  desired  signal  word.  The  upper  hand-wheel  below  the  face 
operates  the  pointer  and  the  lower  wheel  the  ring-arm.  There  are 
two  of  these  mechanisms  exactly  alike,  one  on  the  gallery  and  the 
other  below  on  the  engine  room  floor,  the  two  being  mechanically 
connected.  A  bell  is  provided  to  call  the  attention  of  the  engineer 
to  the  signal  dial. 

The  boiler  plant  consists  of  eight  240-hp  Babcock  &  Wilcox  and 
one  600-hp  Morrin  Climax  boiler,  the  latter  having  been  recently 
added.     Three  Davidson  boiler  feed  pumps  are  used. 

In  addition  to  the  station  described  the  company  operates  two 
others,  known  as  Second  and  Third  District  Stations.  There  is 
telegraphic  communication  between  all  the  stations,  an  instrument 
being  located  at  the  switchboard  of  each  so  that  when  it  becomes 
desirable  to  shut  down  one  of  the  stations  the  other  can  be  instantly 
notified  to  take  the  load,  proper  connections  being  provided  for 
that  purpose.  The  log  of  all  three  stations  is  kept  by  the  switch- 
board attendant  at  the  First  District  station,  the  readings  and  other 
information  being  telegraphed  in  at  the  proper  intervals  by  the 
switchboard  men  at  the  other  stations.  It  is  stated  that  the  service 
thus  obtained  is  more  satisfactory  than  the  best  telephonic  service. 

The  First  District  station  is  at  present  supplying  over  3,000  con- 
stant potential  arc  lamps  and  2,000  hp  in  stationary  motors,  in  addi- 
tion to  the  regular  incandescent  service. 

We  are  indebted  to  W.  S.  Barstow,  general  superintendent, 
for  his  courtesy-  in  furnishing  information,  and  to  Mr.  William 
Yaeger,  superintendent  of  the  generating  department,  for  much 
kind  assistance  in  procuring  photographs  of  the  building  and  appa- 
ratus. 
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The  Perrin,  Bonta  and  Cole  Telephone  Patents. 


The  Perriti  switchboard  patents  ( Nos.  348,578  aud  348,579)  were 
granted  Sept.  7,  1886,  on  applicatioire  filed  Dec.  19,  1885.  Tht- 
IVrrin  switchboard  is  described  at  length  in  TiiK  Hi.iX'Tkicai.  Woki.ii 
of  Sepl  4,  1886,  from  whicli  we  reproduce  the  accompanying  illus- 
trations. Three  sections  of  the  board  are  shown  in  Fig.  1,  and  l''igs, 
2  to  10  illustrate  details.  Each  section  as  shown  is  provided  with 
100  annunciator  drops  and  the  usual  number  of  "clearing  out " 
annunciators,  which  arc  situated  at  the  top  of  the  board.  The  line 
terminal  device  is  shown  in  I'igs.  4,  5  and  (>,  and  consist  of  a  plug 
of  insulating  material  a,  carrying  two  metallic  spindle  sections  b,  c 
insulated  from  each  other,  and  against  which  bear  two  contact 
spring"; y,  g,  projecting  forward  through  the  aperture  in  the  board. 
Each  spring  and  each  spindle  section  are  independently  connected 
with  a  binding  screw  on  the  reai  face  of  the  plug,  as  shown  in  Fig. 
7,  Fig.  3  showing  a  plan  view  of  the  plug.  Each  opening  of  the 
board  is,  in  addition,  faced  with  a  metallic  ring,  e.  Fig.  4,  shown 
in  detail  in  Fig.  8.  All  of  the  main  lines  (Fig.  2)  are  brought  in 
at  section  1  of  the  board,  aud  after  running  to  their  terminals  of 
like  number  on  the  several  sections,  pass  to  their  annunciators  /,  /, 
at  their  particular  boards,  and  thence  to  earth. 

Following  out  the  course  of  line  1,  section  1,  it  runs  to  the  bind- 
ing screw  h  at  the  bottom  of  the  plug  described  above,  which  screw 


insulating  material  on  the  interior    of    the  sleeve  breaks  connection 
with  the  lower  spring  finger^  and  the  lower  spindle  section  e. 

Having  ascertained  that  the  subscriber's  line  is  not  in  use,  the 
operator  proceeds  to  make  the  desired  connection  with  each  of  the 
connected  plugs  /J/,  F'ig.  3.  These  plugs,  one  of  which  is  shown  in 
section  in  Fig.  10,  are  provided  with  annular  conducting  rings  vi 
surrounding  a  tube  of  insulating  material  which  passes  over  the 
spindle  sections.  The  end  of  the  tube  of  insulating  material  sepa- 
rates the  iingersyand  ^  from  the  upper  aud  lower  s|)indle  sections, 
respectively,  while  the  comlucling  ring  makes  contact  with  the  face 
or  terminal  ring  e.  When  these  plugs  are  inserted  the  main  line 
circuit  of  each  subscriber  will  be  completed  through  the  upper 
spring  fingery,  riug  e,  conducting  sleeve  vt  on  ihe  plug,  and  thence 
to  the  subscriber's  line.  The  circuit  will  now  be  open  by  the  sepa- 
ration of  the  spring  fingers  from  the  spindle  section;,  so  that  the 
earth  and  annunciator  of  each  subscriber  will  be  disconnected.  If, 
therefore,  the  line  is  in  use,  an  operator  at  any  of  the  boards  upon 
testing  that  line  will  get  no  signal  on  his  call  bell.  For  instance, 
suppose  line  No.  1  is  in  use  and  has  been  connected  on  its  particular 
section  No.  1,  and  that  the  operator  in  No.  3  inserts  the  test  plug 
at  the  terminal  of  that  line  on  section  No.  3,  the  test  circuit  would 
then  be  from  the  earth  to  battery  and  call  bell  to  the  conducting 
sleeve  of  the  plug,  spring  finger  ;?•,  and  screwy,  through  the  upper 
terminal  on  sections   Nos.  2  and  3  to  the    screw  i  and  upper  spindle 
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FIG.     10. -SWITCH     PLUO. 


is  connected  with  the  upper  spring  finger/.  The  latter  in  turn 
bears  against  the  spindle  section  b,  which  is  connected  with  the 
binding  screw  i.  Thence  the  line  continues  to  section  2,  following 
out  the  same  course,  and  then  to  section  3,  the  last  section. 

On  the  last  board  of  the  line,  after  passing  as  usual  to  the  screw 
2,  it  is  connected  around  the  plug  to  the  screw  j.  This  screw  is 
connected  to  the  lower  spring  finger  g,  which  bears  against  the 
lower  spindle  section  c,  and  is,  in  turn,  connected  to  the  binding 
screw  k.  The  line  then  passes  back  again  to  the  corresponding  plug 
of  each  section,  passing  through  the  lower  spring  fingers  and  spindle 
sections,  being  finally  connected  to  its  proper  annunciator  and  then 
grounded. 

A  test  plug,  shown  in  the  lower  portion  of  Fig.  2,  is  used  to 
ascertain,  before  making  a  connection,  if  the  line  is  free,  the  metal 
sleeve  being  connected  through  a  call  bell  and  battery  to  earth,  as 
shown.  Owing  to  the  peculiar  construction  of  this  plug,  if  inserted 
in  a  terminal' the  operator's  bell  will  ring  if  the  line  is  not  in  use, 
and  the  subscriber  will  be  rung  at  the  same  time.  For  instance, 
assuming  that  the  test  plug  has  been  inserted  in  the  terminal  of 
line  No.  1  in  section  No.  2,  the  circuit  of  the  main  line  No.  1  will 
run  through  the  upper  connection  h,  /,  i  of  its  terminal  on  section 
No.  1  as  usual,  and  thence  to  its  terminal  on  section  No.  2.  With 
the  test  plug  inserted  here,  however,  the  circuit  runs  from  the  lower 
spring  finger^  through  the  metallic  sleeve  of  the  plug  to  the  call 
bell  C,  B  and  battery  to  earth.  This  gives  a  ground  at  the  sub- 
scriber's and  at  the  central  office,  and  rings  the  bell  at  both  places. 
There  will  be  no  circuit  to  the  annunciator  of  the  line,  because  the 


section  at  the  terminal  of  section  No.  1.  But  here,  as  has  been 
seen,  the  circuit  is  open,  because  the  connecting  plug  m  has  been 
thrust  between  the  spindle  section  and  spring  finger/  There  would, 
therefore,  be  no  circuit  for  the  operator's  call  bell.  As  shown 
before,  also,  there  would  be  no  circuit  from  the  lower  spindle 
section  of  terminal  No.  1  on  section  No.  3,  where  the  test  plug  had 
been  inserted,  because  the  insulation  would  break  the  circuit  from 
the  springy  to  the  lower  spindle  section,  and  there  would,  therefore, 
be  no  ground  through  the  annunciator  on  line  No.  1  at  section  No.  1. 

In  the  article  from  which  the  above  is  abstracted  it  is  claimed 
that  the  operation  of  the  board  is  very  simple,  and  that  it  can  be 
cheaply  constructed.  The  patents  include  devices  for  the  operation 
of  the  same  board  on  metallic  circuits. 

In  The  Electrical  World  of  Sept.  19  is  described  a  telephone 
transmitter  and  relay  patented  by  the  same  inventor  on  Aug.  18, 
1885  (Nos.  324,726-7).  Two  other  patents  of  the  same  date  (Nos. 
324,728-9)  are  for  a  telephone  transmitting  device  and  a  telephone 
transmitter,  respectively.  As  shown  in  Fig.  11,  the  transmitter  and 
relay  consists  of  a  ring  magnet  dD.  a  diaphragm  C,  preferably  of  a 
non-magnetic  metal,  with  an  electrode  ^,  carried  by  the  diaphragm, 
and  a  pair  of  swinging  arms,  of  magnetic  material,  G,  carrying  the 
other  electrode;  these  arms  rest  on  adjustable  projections  K,  which 
are  soft  iron  pole  extensions  from  the  ends  of  the  ring  magnet  where 
it  is  split.  Each  of  the  electrodes  g  are  included  in  a  separate 
primary  circuit  of  an  induction  coil  (patented  Aug.  19,  1884,  No. 
303,948,  and  Nov.  4,  1884,  No.  307,728).  These  primaries  are  wound 
alternately  with  alternate  layers  of    the  same  continuous  secondary, 
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so  that  variations  of  resistance  occurring  between    the    two  pairs    of  carbon  and  from  its  upper  face  to  the  lower  face  of  the  carbon  rin 

contacts  t^,  ^   will  liotb  act  upon  a  continuous  secondary  line  for  tele-  thence  through  the  arms  to  the  mercury  and  line, 
phonic  transmission.     The  attraction  of  the  pole  pieces  A'  upon  the  There    are    12    patents   granted  to  J.  W.    Bonla,  of   Philadelphia, 

ends  of   the  arm   G    maintains  the  electrodes  ^,  ^'  in  contact  under  between  the  dates  of  Jan.  5,  f886,  and  Nov.  26,  1889.     Fig.  12  illus- 


magnetic  tension,  so  that  they  will  not  separate  when  a  loud  sound 
is  made.  In  a  groove  d  of  the  magnet  is  wound  a  coil  of  the 
secondary,  which  intensifies  the  attraction  of  the  pole  pieces,  and 
adapts  the  instrument  for  use  as  a  telephonic  relay  or  repeater. 
Currents  sent  over  the  main  line  from  a  distant  station  will  thus 
traverse  the  secondary  wire,  causing    variations    in  the  attraction  of 


trates  a  telephone  on  which  a  patent  (No  333,816)  was  granted  Jan. 
S,  1886,  the  object  of  which  was  apparently  to  avoid  the  Bell  princi- 
ple, as  the  specification  slates  that  by  means  of  it  speech  can  be 
transmitted  "in  a  commercially  practical  manner  over  a  line  which 
is  alternately  broken  and  closed  by  the  transmitter,  as  in  the  Reis 
system.  "  The  cut  clearly  illustrates 
the  principle  of  the  invention. 
The  single  claim  is  for  the  art  or 
method   of    transmitting   articulate 


Fig.  11. — Perrin  Tei-Ephone  Transmitter  and  Relay. 

he  levers,  and  thereby  variations  of  contact  of  the  electrodes. 
Another  patent  is  a  modification  of  the  above.  The  final  patent  is 
for  a  method  of  providing  a  connection  between  the  loose  electrode 
of  a  gravity  transmitter  contact  and  the  conductor  of  the  primary 
circuit  ill  which   it  is, placed,  which  will  permit  the  free  jostling  or 


Fig.  12.— Bonta- 
No.  333,816. 


Fig.  13.— Bonta— 
No.  364,475. 


speech  or  other  sounds  telephonically  by  induced  currents  over  a 
secondary  circuit,  which  consists  in  causing  the  speech  or  sounds  to 
vary  the  resistance  as  well  as  to  open  and  close  the  primary  circuit 
associated  with  such  secondary  circuit.  Patents  Nos.  322,176-9 
(issued  Nov.  9,  1886)  are  on    various    modifications  of    the  inclined 
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SIG.    1.— THE    FEBBIN'    in7LTIPI,E    BVITCHBOAKO    FOR    ONE    THOUSAin)    BTTBSCBIBEIta 


rotation  of  the  electrode  around  its  support  without  in  any  way 
impairing  its  connection  with  the  circuit.  The  device  consists  of  a 
carbon  ring  resting  on  a  carbon  disc  secured  to  a  pin  from  the 
centre  of  a  horizontal  telephone  diaphragm.  Secured  to  the  annular 
carbon  is  an  arm  projecting  radially  on  opposite  sides,  and  with  its 
outer  ends  turned  down  and  dipping  in  a  circular  metallic  trough. 
The  telephonic    current    passes    from    the    diaphragm    to  the  lower 


platform  or  plate  supporting  the  ball.  Fig.  13  shows  another  modi- 
fication, patented  June  7,  1887  (No.  364,475),  in  which  adjustment 
is  secured  by  means  of  the  sliding  wedge  E. 

In  a  patent  issued  April  12,  1887  (No.  361,124),  Bonta  states  that 
he  has  discovered  that  vocal  and  other  sounds  can  be  transmitted 
without  the  necessity  of  vibrating  or  moving  a  body  capable  of 
inductive  action    in   the  neighborhood  of  a  "conductivity"  wire,  or 
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vibrating  the  conductivity  wire  itself  in  the  neighborhood  of  a  body 
capable  of  inductive  action,  or  varying  the  resistance  of  the  circuit, 
or  varying  the  power  of,  or  affecting,  the  battery  in  any  way. 
Referring  to  Fig.  14,  the  patentee  represents  the  phases  of  a  penilu- 


FiG.  14.— BONTA— No.  361,124. 

lum  by  Fig.  1,  a  being  the  starting  point  a',  a'  the  vertical,  and  a'' 
the  final  point;  a  diaphragm  should  have  the  same  effect,  but 
owing  to  it  being  held  by  its  edges,  Fig.  2  would  similarly  represent 
its  action,  and  Fig.  3  the  case  where  a  spring  or  weight  is  used  to 
offer  resistance  to  the  diaphragm. 

Fig.  8  is  to  show  that    the   pressure    of    D'  on    the   platform  of  a 
hydraulic  ram  is  not  affected  by  the    motion  of   the  ram,  which  fact 


the  inventor  says  is  diagrammatically  represented  by  Fig. 5.  ]"ig  6  is 
the  hydraulic  ram  with  a  spring  D'  above  the  weight,  which  case 
he  says  is  represented  by  Fig  3.  After  a  lengthy  discussion  the 
patentee  considers  that  Figs.  7  and  8  represent,  telepbonically,  the 
conditions  of  Figs.  4  and  5,  and  that  the  rolling  body  and  movable 
body  (diaphragm)  "move  as  one,  no  matter  how  the  impelling  force 
or  power  may  be  varied,  and  the  contact  pressure  between  the 
bodies,  therefore,  remains  constant.  "     The  patentee  claims  that  "if 


pulsatory  currents  of  a  uniform  volume  or  intensity,  and  of  dura- 
tions corresponding  to  the  phases  of  the  oscillations  of  the  dia- 
phragm;" or  "causing  electrical  impulses  of  constant  volume  and 
of  durations  corresponding  to  the  elements  of  the  sound  force  or 
ways;"  or  "causing  electrical  impulses  which  differ  induration 
with  the  overtones  and  fundamentals  of  the  vocal  or  other  sounds.  " 
The  instrument  illustrated  which  applies  the  discovery  claimed  in 
this  patent  is  that  of  Fig.   12. 

Another  form  of  transmitter   was   patented   by   the  same  inventor 


Fig.  16.— Coi,e— No.  3S1,2S0. 

on  July  5,  1887  (No.  365,778),  which,  as  shown  in  Fig.  14 Jj,  con- 
sists of  an  electrode  C,  attached  to  a  right  angled  bar  f  pivoted 
below  the  electrode,  and  acted  upon  by  the  vertical  spring  £  and 
the  horizontal  spring  £,  both  springs  having  a  common  point  of 
attachment  to  the  arm  C  and  adjustable  tension  devices.  The 
diaphragm  is  either  fixed  or  hinged,  being  of  carbon  in  the  latter 
case.  The  object  of  this  invention  is  stated  to  be  for  maintaining 
efficient  initial  contact  for  the  electrodes,  and  for  varying  their 
contact  pressure. 

On  Sept.  26,  1889,  a  patent  (No.  415,700)  was  issued  to  Bonta  for 
a  telephone  receiver  having  "a  magnet  which  admits  of  the  use  of 
a  diaphragm  which  does  not  vibrate  in  front  of  the  magnet  in  the 
sense  that  the  diaphragm  of  the  Bell  type  of  receivers  vibrates,  and 
yet  pioljces  articulated  sounds  clearly,  distinctly  and  loudly." 
The  magnet  is  in  the  form  of  a  circular  disc  having  a  coil  wound  on 
its  periphery.      The  disc  is  slolted    radially  both  from  the  periphery 
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Fig.  is.— Bonta— No.  415,700. 


Fig.  17.— Cole— No.  352,735. 


this  law  be  utilized  in  the  construction  of  telephones  and  the  instru- 
ment transmitting  vocal  or  other  sounds,  a  method  of  transmitting 
vocal  or  other  sounds  other  than  by  electrical  undulations  similar  in 
form  to  the  vibrations  of  the  air  accompanying  said  vocal  or  other 
sounds  would  be  produced.  " 

The  claims  for  this  patent  are  for  "the  art  or  method  of  transmit- 
ting vocal  or  other  sounds  telepbonically  by  causing  intermittent  or 


and  from  the  centre,  but  the  slots  extending  inward  and  outward, 
respectively,  less  than  half  a  radius,  the  central  solid  portion  of 
disc  remaining  being  recessed.  The  diaphragm  rests  upon  the  cen- 
tral and  peripheral  solid  portions,  being  thus  supported  both  at  the 
centre  and  periphery. 

W.  R.  Cole  is  well  known  in  telephone  circles  as  an  inventor,  and 
the  Western  Electric  Company    has    purchased  a  number  of  patents 
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taken  out  by  liini  in  coiijunclioii  with  VV.  A.  Jackson.  Fig.  16 
shows  a  forui  of  transmitter  patented  by  him  Oct.  19,  1886  (No. 
351,250),  the  object  of  which  is  stated  to  give  a  strong  undulatory 
current  without  an"  break  in  the  connection,  and  thus  obviate  disa- 
greeable sounds.  The  diaphragm  rests  upon  a  rubber  ring  i5;  a 
bridging  piece /;  supports  a  polarized  magnet/-"  on  trunnions;  a 
oarbon  button./  is  pressed  by  the  screw  A'  against  a  platinum  point 
/,  secured  to  the  diaphragm,  the  pressure  being  adjusted  by  the 
screw  L.     The  claims  are  for  a  combination  of  the  above  details. 

Another  patent  (No.  352,735)  issued  Nov.   16,  1886,  is    for  a  tele- 
phone shown  in  Fig.  17,  the  claim  being    for  a  receiving  telephone 


Armature    Reactions   in  a  Simple    Alternator  Compared  with 
That  in  a  Multiphase  Qenerator. 


Fig.  18.  -Cole- 
No.  352,806. 


Fig.  19.— Cole- 
No.  386,965. 


having  a  permanent  magnet  with  one  of  its  poles  free  and  arranged 
at  right  angles  to  the  diaphragm  (^-/)  and  the  other  pole  attached 
to  one  of  the  poles  of  an  electromagnet,  arranged  with  its  axis 
parallel  to  the  diaphragm.  The  inventor  believes  that  by  this  means 
a  more  sensitive  telephone  is  secured. 

In  a  patent  issued  Nov.  16,  1886  (No.  352,806),  for  a  microphone 
transmitter,  shown  in  Fig.  18,  the  claim  is  made  for  an  instrument 
very  sensitive  but  which  will  not  be  materially  affected  by  outside 
influences,  jars,  etc.  The  claim  is  on  the  curved  spring  bar  shown, 
having  a  metallic  contact  point  in  the  middle  which  rests  on  the 
diaphragm,  .\uother  patent  (No.  386,965,  dated  July,  31,  1888),  to 
attain  the  same  object, substitutes  a  hinged  bar,  as  shown  in  Fig.  19. 


The  Crocker-Wheeler  Factory  Destroyed  by  Fire. 

The  factory  of  the  Crocker-Wheeler  Electric  Company  at  Ampere, 
N.  J.,  was  almost  entirely  destroyed  by  fire  on  Sunday  afternoon, 
April  7.  The  fire  broke  out  in  some  unexplained  manner  in  the 
shipping  building,  near  the  centre  of  the  plant.  It  being  Sunday 
the  works  were  shut  down,  and  no  one  was  in  them  but  the  watch- 
man, who  saw  the  flames  and  attempted  to  fight  them  with  a 
patent  fire  extinguisher.  He  was  overcome  by  the  smoke  and  nearly 
lost  his  life,  being  rescued  in  an  unconscious  condition  by  the  fire- 
men.    By  this  means  valuable  time  was  lost. 

An  alarm  was  given  by  a  passerby  on  the  track  of  the  Delaware, 
Lackawanna  &  Western  Railway,  who  ran  nearly  a  quarter  of  a 
mile  to  the  nearest  alarm  box.  When  the  East  Orange  department 
arrived  the  buildings  were  wrapped  in  flames,  and  it  was  evident 
that  nothing  could  save  them.  A  second  alarm  was  at  once  sent 
out,  bringing  out  the  entire  force  of  the  department. 

The  buildings  were  substantially  built  of  brick  and  filled  with 
costly  machinery.  The  main  machine  shop  was  400  feet  long,  and 
at  right  angles  to  this  ran  the  electrical  building,  250  feet  long. 
Adjoining  the  machine  shop  was  the  power  house,  with  a  big  Buck- 
eye engine  and  Crocker- Wheeler  multipolar  dynamos. 

More  than  500  hands  are  thrown  out  of  employment  by  the  fire. 
Many  of  these  lived  in  the  little  cluster  of  cottages  and  homes  at 
Ampere  Station. 

The  winding  room  and  main  machine  shop  buildings  are  practi- 
cally destroyed,  as  well  as  the  shipping  department.  The  office 
building  and  pattern  shop  are  uninjured.  It  is  thought  that  the 
heavy  machineiy  escaped  with  very  little  damage,  for  the  reason 
that  the  building  was  but  one  story  high,  and  the  falling  in  of  the 
glass  roof  would  not  materially  injure  the  contents. 

The  total  damage  is  unknown  at  present  writing,  but  is  fully 
covered  by  insurance.  Temporary'  quarters  will  be  secured  at  once 
to  continue  work  on  the  many  orders  now  on  hand,  and  the 
reconstruction  of  the  old  building  will  be  vigorously  pushed. 


BY   OSSI.\N    CHRYTR.IJUS. 

I  am  not  aware  that  the  armature  reactions  of  simple  and  multi- 
phase alternators  have  ever  been  represented  comparatively,  and 
as  such  a  representation  may  be  of  interest,  I  will  try  to  show 
graphically  these  actions  on  the  fields  of  different  machines. 

It  is  apparent  that  the  reaction  from  the  armature  on  the  field  in 
an  alternating  current  machine  is  not  only  dependent  upon  the 
current  flowing,  but  also  upon  the  position  of  the  coils  in  regaid  to 
the  poles.  The  most  active  position  is  when  the  conductors  are 
between  the  poles,  and  its  zero  action  when  the  conductors  are 
under  the  poles.  To  get  a  graphical  representation  of  this,  let  us 
assume  that  a  direct  current  is  flowing  in  the  coil  in  Fig.  1,  'of  a 
simple  alternator,  and  through  a  curve  represent  its  effect  upon  the 
field  for  different  positions.  This  curve  will  then  enable  us  to  get 
the  percentage  of  the  ampere  turns  in  the  armature  that  are  reacting 
upon  the  field.  Let  the  ordinates  to  the  curve  d  represent  this. 
We  will  assume  the  curve  to  be  a  sine  curve;  it  is  not  exactly  so, 
but  it  is  near  enough.  In  the  diagram,  the  sine  curve  b  represents 
the  impressed  E.  M.  F.  The  curve  c  represents  the  current  flowing 
and  in  phase  with  the  E.  M.  F.  We  can  now  determine  the  reactive 
effect  of  the  current,  as  the  ordinates  of  the  cuive  c  represent  the 
strength  of  the  current,  and  the  corresponding  ordinates  of  d  the 
percentage  that  is  active.     We  thus  get    the   curve  k,  which    in  the 


Figs.  1,  2  and  3. — Armature  Reaction  in  a  Simple  Alternator 
Compared  with  That  in  a  Multiphase  Generator. 

diagram  is  reversed  every  time  the  conductors  pass  over  the  centre 
lines  of  the  pole,  because  the  same  current  acts  in  opposition  to  the 
field  on  either  side.  The  leaction  upon  the  field  is  then  represented 
by  the  curve  ^;  in  other  words,  it  represents  the  current  that  would 
have  to  flow  through  an  extra  coil  on  the  field  in  order  to  produce 
the  same  effect  upon  the  lines  of  force. 

If  the  current  in  the  armature  is  lagging  behind  the  E.  M.  F. , 
the  current  that  would  have  to  flow  in  the  extra  coil  is  represented 
by  the  curve  k'  in  Fig.  2,  derived  from  the  current  curve  c'  in  a 
similar  waj'  as  above. 

Such  a  fluctuation  of  the  lines  of  force  as  the  armature  reaction 
will  naturally  effect  in  the  simple  alternator  must  cause  a  loss  due 
to  eddy  currents.  Further,  a  machine  that  under  no  load  would 
give  a  perfect  sine  curve,  would  give  when  loaded  a  distorted  curve 
of  impressed  E.   M.  F. 

The  reaction  in  the  two-phase  generator  is  represented  by  com- 
bining the  actions  from  the  coils  in  both  phases.  These  coils  are 
90  degrees  apart,  and  the  reactive  action  for  each  coil  separately 
must  be  that  of  the  simple  alternator  under  the  same  current  lag. 
Now  let  us  assume,  first,  that  there  is  no  lag  of  the  current  in  either 
phase  behind  its  E.  M.  F.  Then  we  have  the  same  conditions  as 
in  Fig.  1,  but  we    must  combine    the    action    from    the  two  similar 
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curves  k  90  degrees  apart,  ami,  as  is  easily  seen,  they  must  neutralize 
each  other  entirely. 

II  the  current  is  lagging  behind  the  E.  M.  .!•".  equally  in  both 
phases,  we  have  the  conditions  for  each  phase,  as  in  l'"ig.  2.  The 
resultant  of  these  two  combined  is  shown  by  k'  in  I'ig.  3. 

The  effect  of  the  armature  reaction  in  a  two-phase  generator  is, 
then,  to  produce  a  steady  demagnetization  on  the  6eld,  which  only 
varies  with  the  angle  of  lag.  If.  instead  of  a  twopbase,  we  were 
finding  the  reaction  in  a  three-phase  or  any  multiphase  generator, 
it  is  apparent  that  we  would  get  a  similar  result. 

The  Niagara  Plant. 

One  of  the  5,000  hp  double  inverted  tuibine  wheels  and  the  5,000- 
hp  electrical  generator,  at  Niagara,  were  tested  on  .\pril  6  in  the  pres- 
ence of  officers  and  stockholders  of  the  Cataract  Construction  Com- 
pany, the  Canadian  Niagara  Tower  Company,  the  Niagara  Falls 
Power  Company,  and  the  Erie  Railway  Company  and  others.  The 
No.  1  turbine  wheel  was  used.  No  current  was  generated,  the  fields 
not  being  e.\cite<i. 

The  machine  was  started  at  17  revolutions  per  minute  and 
increased  gradually  to  32  revolutions.  To  generate  the  S.OOO-hp  250 
revolutions  must  be  reached.  The  mass  of  steel  and  iron  comprisini; 
the  wheel,  shafts  and  dynamo,  estimated  at  75  tons,  was  held  poised 
on  the  bearings  by  the  weight  of  water  which  strikes  the  turbines 
from  below.  Jlr.  Raukine,  the  secretary  and  treasurer  of  the  power 
company,  states  that  the  results  were  wholly  satisfactory. 


Heat  from  Various  Sources  of  Artificial  Light. 

The  following  comparison,  compiled  from  data  in  Palaz's  "Indus- 
trial Photometry  "  will  be  useful  to  electric  light  managers  in  pre- 
senting the  advantages  of  the  incandescent  light,  particularly  for 
summer  use.  All  of  the  numbers  refer  to  sixteen  candle  power  of 
light,  and  represent  the  number  of  pounds  of  water  that  will  be 
raised  10  degrees  F.  in  temperature  by  the  heat  given  off  in  one 
hour's  lighting: 

Arc  lifht,        ...  4  Gas,  \rgand  burner,   380 

Incandesceal  light,         -      14  Candle,        -        •        -   473 

Kerosene,  Argand  burner,  331  lia«,  butterfly  burner,511 

No  air,  of  course,  is  vitiated  by  the  incandescent  lamp,  and  a 
negligible  quantity  by  the  arc  light.  The  other  sources  in  produc- 
ing sixteen  candle  power  of  light  vitiate  as  much  air  as  would  four  to 
seven  men. 


The  Care  of  Storage  Batteries. 

BY   R.    MACRAE. 

Tu  the  report  of  a  discussion  on  storage  batteries  at  the  meeting 
of  the  Electric  Light  Association  at  Cleveland,  contained  in  The 
Electrical  World  of  March  2,  Prof.  Stine,  after  referring  to  the 
prejudice  against  .storage  batteries  in  this  country,  says: 

"There  also  occurs  during  every  charge  and  discharge  a  certain 
amount  of  chemical  action  which  cannot  be  reversed,  resulting  in 
the  eventual  consumption  of  the  plates,  whose  material,  accu- 
mulated at  the  bottom  of  the  cell,  tends  to  produce  short  circuits. 

"The  separate  plates  of  the  elements  should  be  so  attached  to 
the  connecting  bars  that  they  may  be  readily  removed  for  inspection 
or  repairs.  Good  sulphuric  acid  should  be  used,  free  from  metallic 
impurities,  such  as  iron  or  arsenic,  and  particularly  lead  sulphate. 
If  commercial  acid  is  used,  it  should  be  purified  by  sulphuretted 
hydrogen  or  other  means." 

Prof.  Elihu  Thomson,  in  The  Electrical  WoRLD'of  March  3, 
1894,  says: 

"The  greatest  disadvantage  in  the  use  of  storage  batteries  is  the 
fact  that  the  cells  require  watching  or  constant  attention  to  detect 
any  incipient  weakness. 

"It  is  well  to  have  the  connections  of  a  series  of  cells  made  so  that 
auj'  fault}-  cell  can  easily  be  disconnected,  and  if  need  be,  removed 
from  the  set.  ' ' 

If  so  much  depends  on  having  the  material  used  in  the  construc- 
tion of  a  lead  battery  chemically  pure,  and  such  constant  inspection 
is  necessary  as  might  be  inferred  from  the  above,  it  is  not  difficult 
to  account  for  the  prejudice  against  storage  batteries  referred  to  by 
Prof.  Stine.  A  central  station  manager  is  not  likely  to  invest  in 
anything  tLat  requires  such  constant  doctoring  as  indicated  by 
Profs.  Thomson  and  Stine.  As  a  matter  of  fact,  a  lead  batterj', 
properly  constructed  and  adapted  to  the  work  that  it  is  to  perform, 
does  not  require  constant  or  any  attention,  other  than  to  charge  it 
after  it  is  discharged.  It  is  of  course  necessary  that  the  charging 
and  discharging  be  done  in  a  proper  manner.     It  is  not  desirable  to 


have  the  plates  and  cells  joined  up  in  such  a  way  that  they  can  be 
readily  removed  for  inspection  and  repairs;  nor  is  it  necessary  to 
use  chemically  pure  material  in  the  construction  of  a  lead  battery 
in  order  to  obtain  good  results.  It  is  not  eas)  to  see  what  objection 
there  is  to  sulphate  of  lead  in  a  lead  battery  or  what  the  result 
would  be  if  sulphate  of  lead  was  not  formed  and  reduced  during 
the  action  of  the  cell.  Any  one  having  practical  experience  with 
renting  storage  batteries  knows  that  when  a  new  customer  finds  bis 
battery  exhausted,  that  the  first  thing  he  generally  does  is  to  fill 
it  up  with  such  clieniiculs  as  he  may  have  at  hand  in  order  to  avoid 
the  e:5pense  of  rech.irging,  the  favorite  substances  being  nitric  acid, 
chloride  of  ammonium  and  bichromate  of  potash.  In  such  cases 
the  degree  of  chemical  purity  necessary  to  put  the  battery  in  good 
working  order  is  attained  by  immersing  the  elements  for  a  short 
time  in  cold  water,  and  filling  up  with  fresh  Eolution. 

A  storage  battery  of  480  cells  that  has  been  in  constant  operation 
in  one  of  the  telegraph  offices  here  for  the  last  two  years  was  not 
connected  up  in  such  a  way  that  the  individual  cells  could  be 
readily  removed  and  repaired,  but  was  joiiied  together  by  fusing 
with  a  blowpipe.  The  material  used  in  the  construction  of  the 
battery  contained  the  usual  impurities  found  in  commercial  lead, 
lead  o.xide  and  sulphuric  acid,  but  up  to  this  time  not  one  cell  out 
of  480  has  been  removed  on  account  of  any  defect  whatever. 

When  a  battery  of  storage  cells  shows  incipient  weakness,  instead 
of  looking  up  short  circuits  in  individual  cells  all  the  positive  ele- 
ments in  the  battery  ought  to  be  renewed.  If  one  plate  or  cell 
shows  defects  when  the  others  are  in  good  condition,  the  battery 
should  be  condemned  and  a  type  of  battery  installed  that  will  not 
require  patching  up  until  it  is  time  to  put  in  a  complete  set  of 
positive  plates.  The  life  of  the  positive  plates  in  a  properly  con- 
structed battery  depends  entirely  on  the  rate  of  charge  and^dis- 
charge,  and  not  at  all  on  the  amount  of  inspection  that  they  receive 
and  the  readiness  with  which  short  circuits  are  detected. 

With  the  early  types  of  storage  battery  it  was,  of  course,  neces- 
sary that  each  plate  could  be  readily  removed  for  repairs.  The 
method  of  making  repairs  was  simple  and  effective.  The  plate 
causing  the  trouble  was  laid  on  the  floor  with  a  board  placed  on 
top  of  it.  The  electrician  then  jumped  on  the  board,  after  which 
the  plate  was  put  back  in  the  cell.  Experience  has  shown,  bow- 
ever,  that  it  is  better  to  give  more  attention  to  the  original  con- 
struction than  to  rely  upon  this  method  of  keeping  a  battery  in 
working  order. 

The  criticisms  of  Profs.  Thomson  and  Stine  conld  be  justly 
applied  to  the  types  of  accumulators  that  were  in  use  several  years 
ago.  During  the  past  two  years,  however,  a  form  of  secondary  cell 
has  been  put  on  the  market  from  which  the  weaknesses  referred  to 
have  been  entirely  eliminated. 

Strassenbahnwagenuntergesteile. 


If  any  of  our  readers,  in  looking  over  articles  on  electric  railways 
in  the  German  language,  should  come  acrosj  the  word  Slrassen- 
bahnwageimntetgestelle  they  need  not  be  alarmed  or  discouraged 
nor  be  afraid  to  use  it  iu  good  society.  Instead  of  getting  at  the 
subject  directly,  as  is  done  in  English,  this  single  word  relates  quite 
a  little  story — a  sort  of  riddle  of  which  you  are  expected  to  guess  the 
answer.  The  story  is.  briefly,  as  follows:  In  about  the  middle  of 
the  word  we  find  that  the  object  referred  to  has  some  connection 
with  a  car,  and  returuing  to  the  beginning  it  appears  that  this  car 
is  intended  to  run  on  rails  (as  cars  usually  do,  by  the  way),  that 
these  rails  are  in  the  streets  of  a  city,  and  that  the  car  is  supported 
on  some  structure;  near  the  end  it  is  explained  that  this  supporting 
structure  is  below  and  not  above  the  car,  and  finallj-  it  is  added  that 
it  refers  to  the  apparatus  in  general  and  not  to  any  one  form  in 
particular.  With  the  aid  of  this  description  it  will  not  be  difficult 
to  guess  correctly  that  the  German  writer  would  have  said  trucks 
instead,  had  he  been  privileged  to  use  the  Engli-sh  language. 

A    Priori  Advantages, 

Prof.  Crookes,  says  Sir  Da\nd  Salomans,  once  made  a  significant 
remark  to  him.  to  the  effect  that  had  the  electric  light  been  univer- 
sal at  the  present  day,  the  candle,  if  suddenly  introduced,  would  be 
thought  a  wonderful  invention.  The  arguments  advanced  would  be 
that  it  enables  any  person  readily  to  obtain  light  in  its  simplest  and 
most  portable  form,  and  without  the  use  of  cumbrous  machinery,  or 
the  necessity  of  attaching  the  lamp  to  any  fixed  point  by  means  of 
wires  before  it  could  be  lighted.  Recent  claims  for  the  new  acety- 
ene  gas  illustrate  the  point  of  above  remark. 
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Electrical  Power  Transmission. ~  \X. 


BY    LOUIS   BELt,    PH.D. 

Ill  practical  alternating  circuits  the  curreii  wave  is  never  truly 
sinusoidal,  but  consists  of  a  main  or  fundamental  wave  with  the  odd 
(/.  c:,  3d,  Sth,  7lh,  etc.  )  harmonics  of  various  amplitudes  superim- 
posed upon  it.  In  nearly  every  ca.'e  the  third  harmonic  is  the  most 
prominent  and  is  quite  capable  of  causing  resonance  even  to  a  dan- 
gerous degree  if  it  happens  to  fall  in  with  the  frequency  of  the 
system.  The  extent  of  the  rise  in  voltage,  however,  is  very  much 
less  than  that  produced  by  resonance  with  the  fundamental  fre- 
quency. The  point  at  which  resonance  occurs  and  its  magnitude 
are  found  for  the  harmonics  by  the  formulae  already  given. 

To  facilitate  computation  the  following  table  is  given  showing 
the  inductance  and  capacity  of  ordinary  overhead  lines  per  mile  in 
millihenrys  and  microfarads  respectively.  The  wires  are  supposed 
to  be  of  copper  and  to  be  suspended  as  a  parallel  pair  at  a  distance 
of  18  inches,  as  in  the  case  of  the  table  of  impedance  factors.  Within 
the  range  of  ordinary  practice  varying  the  height  above  the  ground 
makes  no  sensible  difference  in  inductance  or  capacity. 


Sire.  No. 

Inductance. 

Capacity. 

0000 

1.4S 

..0102 

OOO 

1.S2 

.0099 

00 

l.£5 

.0097 

0 

1 

1.S9 
1.63 

.0095 
.0093 

2 

LOT 

.0090 

3 

1.71 

.0088 

4 

1.74 

.0086 

S 

1.78 

.0084 

6 

1.82 

.0083 

So  far  as  the  line  is  concerned  the  facts  regarding  resonance  can 
be  easily  computed  with  tolerable  accurac}-.  From  the  table  it  is 
evident  enough  that  the  line  capacities  are  generally  so  small  as  to 
make  the  oscillation  period  so  short  as  not  to  correspond  with  the 
frequencies  in  ordinary  use  except  in  the  upper  harmonics,  which 
are  generally  of  small  moment  although  one  case  of  severe  resonance 
from  ahigher  harmonic  (probably  the  7lhJ  has  come  to  the  author's 
notice. 

It  must  be  remembered  that  not  only  the  line  capacity  but  the 
capacity  of  the  receiving  apparatus  must  be  considered.  The  former 
is  but  small  except  in  the  case  of  underground  or  submarine  cables, 
for  which  the  capacities  are  likely  to  be  from  V  to  ^3  microfarad  per 
mile,  as  ordinaiily  manufactured.  High  voltage  translating  devices 
like  synchronous  motors  and  transformers  often  may  have  static 
capacities  of  several  tenths  of  a  microfarad. 

.■\3  a  matter  of  fact,  experience  seems  to  show  that  one  is  not 
likely  to  stutuble  upou  very  serious  resonance  in  overhead  lines, 
although  in  cables  it  is  easily  possible.  On  the  other  hand,  it  is 
more  than  likely  that  resonance  of  a  minor  kind,  mostly  from  har- 
monics, is  far  commoner  than  is  generally  supposed.  High  pressure 
alternating  currents  often  show  a  tendency  to  jump  across  air  spaces 
and  insulation  that  is  hard  to  account  for  otherwise.  This  tendency 
must  not  be  confused  with  the  occasional  displays  of  atmospheric 
electricity  on  overhead  lines.  It  is  not  uncommon  to  get  somewhat 
severe  shocks  from  an  aerial  line  entirely  disconnected  from  anv 
machinery. 

The  most  obvious  way  of  avoiding  trouble  from  resonance  when 
it  exists  or  is  threatened  is  to  vary  the  frequency,  inductance  or 
capacity  so  as  to  throw  the  oscillation  period  of  the  system  and  the 
frequency  of  the  current  far  apart.  The  frequencj^  is  usually  fixed 
by  other  considerations,  but  inductance  and  capacity  are  varied 
with  the  utmost  ease.      In  fact,  they  are  never  constant   in  practice. 

The  readiest  way  of    getting  a    clear  idea  ol    the  inductance  of    a 
system  is  from  its  power  factor,  i.  e.,  the  ratio  between  the  apparent 
energy    as    found    from  voltmeter    and  ammeter    readings    and  the 
real    energy  as    given   by    a    wattmeter.     This    not  only    gives  the 
current   which  must    be  carried    for  a   given  amount  of   energy  but 
measures   the  angle  of    lag  between  current  and  E.  M.  F.     In  fact, 
Energy 
Volt-amperes.  ~   cosy, 
which  gives  the  angle  of  lag  at  once.     But  in  general 
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So  that  knowing  the  ohmic  resistance  of  a  circuit  and  its  "power 
factor"  we  can  get  a  tolerable  approximation  to  its  coefficient  of 
self-induction,  /?    being  reckoned    in  ohms  and  L  in   henrys.      As, 


however,  the  lag  is  determined  by  both  inductance  and  capacity,  the 
formula  is  principally  of  use  in  connection  with  individual  pieces 
of  apparatus. 

From  a  practical  standpoint  it  is  quite  out  of  the  question  to  com- 
pute the  total  inductance  of  a  proposed  system  on  which  any  reso- 
nance effects  depend,  with  anything  like  accuracy,  since  the  char- 
acter and  amount  of  the  apparatus  is  indeterminate.  One  can,  how- 
ever, gain  from  experience  a  tolerable  idea  of  the  probable  lag  in  a 
mixed  system,  which  will  at  least  tell  whether  there  is  imminent 
danger  of  resonance.  There  is  really  little  danger  at  ordinary  fre- 
quencies unless  the  static  capacity  involved  is  large — several  micro- 
farads at  least. 

One  other  phenomenon  in  connection  with  alternating  current 
work  deserves  notice  here.  Several  years  ago  Sir  William  Thom- 
son pointed  out  that  the  ohmic  resistance  of  a  copper  wire  was 
greater  for  alternating  than  for  direct  currents.  This  is  for  the 
reason  that  the  current  density  through  the  cross  section  of  the  con- 
ductor is  not  uniform  when  the  current  is  an  alternating  one.  The 
propagation  of  any  current  is  mainly  along  the  surface  of  the  con- 
ductor, and  only  after  a  measurable,  though  short,  time  is  the  condi- 
tion of  steady  flow  reached. 

When  the  current  rapidly  alternates  in  direction  the  interior  of 
the  conductor  is  thus  comparatively  unutilized,  for  before  the  flow 
has  settled  into  uniformity  its  direction  is  changed,  and  the  original 
surface  flow  is  resumed.  The  larger  the  wire  and  the  greater  the 
frequency  the  more  marked  this  effect.  Fortunately  with  the  com- 
mon sizes  of  wire  and  the  frequencies  ordinarily  employed  for  power 
transmission  work,  it  is  quite  negligible.  At60  periods  the  increase  of 
resistance  due  to  this  cause  in  a  conductor,  even  half  an  inch  in 
diameter,  is  less  than  one-half  of  one  per  cent.  Any  line  wire  that 
is  allowable  on  the  score  of  its  impedance  factor  will  be  unobjec- 
tionable on  this  account  as  well.  Only  occasionally,  as  in  bus  bars 
for  low  voltage  switchboards,  is  it  worth  considering,  and  in  such 
case  the  use  of  flat  bars,  half  an  inch  or  less  thick,  will  obviate  the 
difficulty. 

We  have  now  investigated  all  the  important  factors  that  enter  into 
the  design  of  a  transmission  line,  whether  for  direct  or  alternating 
currents.  Let  us  review  them  with  the  idea  of  seeing  how  they  enter 
into  practical  cases.  First  comes  the  all  important  question  of  initial 
voltage,  involving  the  choice  between  the  direct  generation  of  the 
working  pressure  or  its  derivation  from  transformers  if  alternating 
currents  are  used.  We  have  already  seen  the  practical  limitation 
of  voltage  for  direct  currents.  With  alternators  the  commutator 
troubles  are  absent,  and  the  limitations  are  those  imposed  by  gen- 
erator design.  The  higher  the  voltage  of  a  dynamo  the  more  space 
on  the  armature  must  be  allowed  for  insulation,  thereby  cutting 
down  the  output  of  the  machine.  Hence  the  practicable  voltage 
depends  on  the  siie  of  the  generator. 

In  a  general  discussion  it  is  difficult  to  make  exact  statements  as 
to  what  can  or  cannot  be  done,  but  experience  seems  to  show  at 
present  that  3,000  to  5,000  volts  is  the  greatest  pressure  that  can 
economically  be  derived  from  the  generator,  the  latter  only  in 
very  large  units.  Higher  voltage  than  this  has  been  attempted,  but 
there  is  good  reason  to  believe  that  the  reduced  output  and  increased 
cost  of  construction  le.d  to  a  higher  cost  per  kw  output  than  if  low 
voltage  generators  with  transformers  were  employed. 

For  present  purposes,  then,  we  may  assume  that  in  a  large  pro- 
portion of  cases  the  voltage  of  the  generator  cannot  well  be  above 
3,000-3,500  volts.  With  raising  transformers  5,000  to  10,000  volts  is 
known  to  be  a  practicable  pressure.  At  some  particular  distance, 
then,  in  each  case,  the  annual  interest  and  depreciation  charge 
against,  say  a  3,000-volt  line,  will  equal  the  interest  and  depreciation 
charge  against,  say  a  10,000-volt  line,  and  its  raising  and  reducing 
transformers.  For  a  fair  comparison  two  things  must  be  noted — 
first  that  3,tX)0  volts  is  an  available  pressure  on  a  working  circuit, 
so  that  it  has  the  advantage  over  10,000  volts,  of  both  sets  of  trans- 
formers— second,  that  the  systems  must  be  of  the  same  efficiency, 
i.  e.,  the  line  loss  in  the  first  case  should  be  equal  to  the  losses  in 
both  line  and  transformers  in  the  second  case. 

The  exact  distance  at  which  the  costs  by  the  two  methods  become 
equal  must  be  computed  from  the  data  above  outlined  in  each  indi- 
vidual case  on  account  of  the  variations  introduced  by  size  of  units, 
cost  of  copper  and  transformers,  delivered,  differing  conditions  of 
depreciation,  and  so  on.  The  distance,  however  is  generally  longer 
than  would  be  at  first  sight  supposed.  Assuming  an  equal  rate  of 
interest  and  depreciation  in  each  case,  a  few  hundred  horse-power 
as  the  amount  transmitted  and  current  prices  of  copper  and  larger 
transformers,  we  arrive  at  the  following  approximate  result:  At  about 
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7  miles  3,000  volts  from  the  generator  and  10,000  volts  with  raising 
and  reducing  transformers  become  equal  in  cost.  This  distance 
becomes  between  11  and  12  miles  if  S.OOt)  volts  only  are  derived  from 
the  transformeis.  Generators  wound  for  4,000  or  5,000  volts  generally 
will  require  reducing  transformers  for  the  working  circuit,  so  that 
they  have  the  advantage  of  the  raising  and  reducing  system  by  only 
one  set  of  transformers. 

In  most  cases  it  is  desirable  either  to  generate  a  voltage  which  can 
be  used  on  the  working  circuit  or  to  use  from  5,000  to  10,000  volts 
derived  from  transformers.  So  much  tor  the  selection  of  a  proper 
line  voltage. 

As  to  loss  in  the  line  much  has  been  said  already,  and  the  best 
advice  that  can  be  given  is  to  make  a  few  trial  computations  along 
the  general  lines  indicated.  Almost  eveiy  case  will  require  special 
treatment  in  certain  particulars,  depending  on  the  conditions  of 
service.  For  example,  a  common  complication  is  the  supply  of 
power  or  light  or  both  at  a  point  perhaps  halfway  along  the  line. 
Then,  according  to  the  amount  and  kind  of  service  it  may  be  desir- 
able simply  to  tap  the  line,  to  tap  the  line  for  power  and  use  a 
motor  generator  for  lights,  to  establish  a  sub -station  with  regulating 
apparatus,  to  compound  the  generator  for  the  point  in  question  and 
use  either  of  the  above  methods  at  the  end  of  the  line,  to  instal 
rolary  transformers  or  to  run  a  separate  line  with  regulators  at  the 
generating  station. 

The  line  structure  should  preferably  be  of  bare  copper  wire  carried 
on  wooden  poles.  Do  not  go  underground  unless  you  have  to  do  so. 
It  may  be  necessary  to  insulate  portions  of  the  wire,  but  it  is  best 
not  to  put  much  faith  in  an  insulating  covering.  Instead,  it  is  desir- 
able to  make  a  very  thorough  job  of  insulation  at  the  supports,  and 
provide  for  the  easy  inspection  of  the  line. 

In  using  alternating  currents  inductance  in  the  line  must  always  be 
considered.  Practically  it  means  raising  the  voltage  of  the  generator 
or  raising  transformers  by  a  few  per  cent. ,  unless  a  considerable  part 
of  the  load  is  in  synchronous  motors  which  can  be  employed  to 
counteract  the  inductive  drop.  In  nearly  every  case  its  real  impor- 
tance is  small  in  spite  of  its  scaring  the  uninitiated  now  and  then. 

So,  too,  with  inductive  load.  Its  real  effect  is  merely  to  increase 
the  current  in  the  line  by  a  small  amount,  usually  less  than  10  per 
cent.,  and  to  demand  increase  of  excitation  at  the  dynamo.  If  this 
is  so  designed  as  to  regulate  badly,  an  inductive  load  will  render  it 
difiBcult  to  keep  a  uniform  voltage.  On  the  other  hand,  a  generator 
capable  of  holding  its  voltage  from  no  load  to  full  and  inductive 
load  with  an  increase  of  only  20  or  25  per  cent,  in  the  exciting 
current  will  give  no  trouble  whatever.  The  total  net  result  of  induct- 
ance in  line  and  load  is  to  call  for  a  well-designed  generator  with 
good  regulation  and  a  reasonable  margin  of  capacity.  One  who 
knowingly  installs  anything  else  deserves  all  the  troubles  that  induct- 
ance can  produce. 

Rise  in  voltage  on  throwing  off  the  load  or  through  distortion  of 
the  current  wave  by  an  inductive  load  can  be  reduced  to  insignifi- 
cance by  employing  a  proper  generator  as  above  noted.  Aside  from 
this,  a  mixed  load  particularly  if  consisting  iu  part  of  synchronous 
motors,  seldom  has  a  bad  power  factor  or  great  and  sudden  changes 
in  amount. 

As  regards  static  disturbances,  few  overhead  systems  have  capacity 
enough  to  give  cause  for  alarm.  Difficulties  are  to  be  looked  for 
chiefly  on  very  long  lines,  longer  than  any  now  in  use,  and  those 
composed  iu  part  of  underground  or  submarine  cables.  In  these  cases 
one  can  sometimes  know  the  conditions  well  enough  to  calculate 
the  actual  result  in  rise  of  voltage.  More  often,  the  data  are  incom- 
plete, and  the  simplest  way  out  of  the  diEHculty  is  to  try  the  effect 
of  varying  the  capacity  of  the  system  before  it  goes  into  regular 
operation.  If  the  addition  of  a  condenser,  say  of  ^j  microfarad, 
makes  a  sharp  variation  in  the  voltage,  look  out  for  resonance  and 
investigate  the  capacity  of  the  system  step  by  step.  A  change  of 
capacity  or  inductance  can  be  made  sufficient  to  avert  any  serious 
danger  of  resonance. 

We  may  now  pass  to  the  practical  calculation  of  a  line.  Case  I  — 
The  simplest  possible  case  is  the  transmission  of  direct  current  over 
a  short  distance.  Let  it  be  required  to  deliver  200  hp  to  a  machine 
shop  for  operating  machinery  and  a  small  tramway  over  a  distance 
of  one  and  a  half  miles,  power  to  be  about  equally  divided 
between  small  motors  and  tramway.  Source  of  power — water  power — 
owned  outright  by  the  company,  and  ample  in  amount.  Load  on 
small  motors  steady,  on  tramway  very  variable.  In  a  case  of  this 
kind  the  use  of  direct  current  is  advantageous,  since  with  plenty  of 
power  considerable  drop  can  be  permitted  and  the  use  of  any  alter- 


nating system  would  involve  changing  to  direct  current  for  the 
tramway.  I'or  use  in  a  machine  shop  the  speed  of  the  motors  need 
not  be  very  uniform,  so  that  there  will  be  no  especial  difTicullies  of 
regulation.  On  account  of  size  of  motors  500  to  600  volts  will  be 
the  highest  peimissible  voltage. 

There  are  several  courses  open  in  determining  the  drop.  The 
easiest  is  to  assume  for  the  final  voltage  such  a  value  as  will  give 
the  greatest  drop  compatible  with  convenient  regulation,  and  the 
voltage  delivered  by  a  standard  railway  generator.  A  special  gener- 
ator is  objectionable  on  account  of  both  first  cost  and  difficulty  of 
repairs.  The  generator  can  be  counted  on  for  600  volls  maximum. 
If,  therefore,  we  run  it  at  a  normal  no-load  voltage  of  550,  and  over 
compound  about  10  per  cent.,  we  shall  get  no  more  than  about  550 
volts  at  the  motors.  During  the  time  that  the  tr-.mway  is  working  we 
can  let  the  voltage  fall  to  500,  for  which  the  tramway  motors  give 
their  normal  output  without  interfering  materially  with  the  regula- 
tion of  the  other  motors.  We  take  the  maximum  drop  then  at  100 
volts.       The  amount  of  power  to  be  delivered  at  full  load  is  200  bp. 

Taking  the  average  commercial  efficiency  of  the  motors  at  80  per 
cent.,  the  electrical  hp  to  be  delivered  is  250,  which  equals  very 
nearly  187,500  watts  at  500  volts.  The  current,  therefore,  is  375 
amperes.  To  allow  for  sag,  joints  and  waste,  we  should  take  the 
mile  as  about  5,400  ft.  instead  of  5,280.  We  are  now  ready  to 
determine  the  cross  section  of  the  wire  by  the  formula  already 
given.     We  then  have 

16,200  X  11  X  375 

cm= =  668,250. 

100 

Looking  now  in  our  wire  table,  we  find  that  the  nearest  convenient 
approach  to  this  cross  section  is  three  No.  0000  wires,  each  of  211,600 
cm.  We  might  reinforce  these  by  a  No.  5  wire  and  get  almost 
exactly  the  amount  required,  but  the  game  is  hardly  worth  the 
candle,  since  we  are  working  for  minimum  first  cost,  and  a  very 
trifiing  increase  of  drop  is  not  worth  considering,  particularly  as 
the  maximum  load  will  be  for  only  a  few  minutes  at  a  time.  A 
nominal  200-kw  generator  will  serve  our  purpose  if  built  as  standard 
railway  generators  are,  to  stand  small  and  temporary  overloads  at 
any  time.  The  cost  of  the  copper  for  such  a  circuit  is  considerable. 
48,600  ft.  of  No  0000  will  be  required,  weighing,  when  insulated, 
as  it  generally  would  be  in  running  into  a  town,  about  750  lbs.  per 
1,000  ft.  The  total  weight  would  then  be  36,450  lbs.,  costing,  at 
12','  cts.  per  lb.,  $4,556,  nearly  S23  per  hp  delivered. 

Case  II.— A  cotton  mill  is  operated  by  steam,  coal  costing  about 
S5  per  ton,  the  actual  brake  horse  power  required  to  drive  the 
machinery  being  650.  Speed  must  be  constant,  load  is  very  uni- 
form, and  any  reduction  of  available  horse  power  cuts  down  the 
output,  all  of  which  is  badly  needed  to  fill  contracts.  A  cheap 
water  power,  distant  22,000  ft.,  is  acquired  by  the  mill  owners. 
vSixteen  thousand  cubic  ft.  of  water  is  available,  and  the  greatest 
head  that  can  be  utilized  is  30  ft.  At  the  given  price  for  coal 
electrical  transmission  will  certainly  pay.  The  full  660  hp  must  be 
delivered,  or  the  power  will  have  to  be  supplemented  by  steam, 
unless  part  of  the  looms  are  shut  down. 

The  given  amount  of  water  will  produce,  when  utilized  in  first- 
class  turbines,  almost  exactly  800  mechanical  hp.  Two  turbines  are 
used  for  security  agains'.  breakdown,  and  each  runs  150  revolutions 
per  minute.     The  commercial    efficiency  of  the  plant  must  then  be 

at  least    „„-.     =  82. 5.  per  cent.     Taking  300  kw  units  for  generators 

and  motors  we  can  be  sure  of  a  commercial  efficiency  of  .93  in   each 

machine.  This  limits  the  efficiency  of  the  line  to  not  less  than 
95.4.  It  is  evident  at'  once  that  direct  coupled  generators  must  be 
used,  since  the  4  or  5  per  cent,  lost  in  belting  would  be  quite  inad- 
missable. 

As  to  voltage,  it  is  evident  that  the  highest  available  in  a  300-kw 
unit  should  be  used.  Without  going  into  special  windings,  the 
maximum  would  be,  say,  3,000  over  compounded  about  10  percent, 
giving  3.300  at  the  brushes.  At  the  assumed  efficiency  of  motors 
there  must  be  delivered  to  them  529  kw.  --^.t  4.6  per  cent,  drop  in 
the  line  168  amperes  must  be  the  current.  All  question  of  induct- 
ive drop  may  be  neglected,  since  the  motor  field  can  be  adjusted  to 
compensate  for  it.  Taking  the  actual  length  of  circuit  as  45,000  ft., 
and  employing  the  formula  as  in  Case  I.,  the  cross  section  of  con- 
ductor comes  out  as  547,100  cm. 

This  is  very  nearlv  met  by  three  No.  0000  B.W.G.  wires.  Wire  drawn, 
to  this  British  wire  gauge  can  be  readily  obtained  without  increased 
cost.    The  combined  section  of  the  three  varies  but  a  little  over  1  per 
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cent,  from  that  required,  hence  will  serve  excellently.  Supposing 
bare  wire  to  be  used,  the  weight  of  each  conductor  per  thousand 
feet  is  547  lbs.  The  total  weight  of  copper  is  then  73,845  lbs.,  cost- 
ing, at  12  cents  per  lb.,  $8,861.  .Any  increase  in  the  loss  in  the 
line  will  cause  a  failure  to  deliver  the  required  power  and  necessi- 
tate the  operation  of  a  subsidiary  steam  plant,  or  the  shutting  down 
of  nearly  a  score  of  looms  for  each  per  cent,  decrease  in  efficiency. 
Doubling  the  line  loss  would  save  S4,430,  but  at  the  cost  and  trouble 
of  a  40-hp  ste.im  plant,  or  the  loss  of  the  output  of  75  or  80  looms. 
lu  a  case  of  this  kind  the  easiest  way  of  reducing  the  cost  of  line 
would  be  to  use  the  three-phase  synchronous  system,  or  the  three- 
wire  two-phase,  either  of  which  would  save  a  quarter  of  the  above 
copper  at  the  same  efTiciency. 

Case  III. — It  is  desired  to  deliver  for  general  service  in  a  city 
1.000  kw  from  an  ample  water  power  20  miles  distant.  Power  is  to 
be  used  for  arc  and  incandescent  lighting,  and  a  motor  service  of 
unknown  amount,  possibly  as  great  as  500  hp;  3,000  to  4,000  hp  can 
be  obtained  at  the  power  station,  and  allowance  must  be  made  for 
extensions. 

On  account  of  reduced  co.st  of  line  the  three-phase  system  is 
desirable,  using  the  distribution  by  secondary  mains  at  about  220 
volts  between  wires,  using  a  balance  wire  for  lamps.  This  requires 
a  little  less  than  30  per  cent,  of  the  copper  needed  on  the  two-wire 
system  with  the  same  voltage  at  lamps.  Evidently  raising  and  reduc- 
ing transformers  should  be  used,  and  the  climatic  conditions  are 
favorable  enough  to  allow  10,000  volts  on  the  line.  We  should  first 
decide  on  the  generators.  Sis  hundred  kw  is  a  convenient  sire,  two 
being  used  for  the  total  plant.  The  voltage  should  be  moderate, 
say,  500  volts.  With  this  preliminary,  let  us  6gure  the  line.  We  can 
conveniently  lose  about  10  per  cent,  of  the  energy,  say.  S  per  cent, 
in  the  two  banks  of  transformers  and  5  per  cent,  loss  in  the  line.  The 
voltage  al  the  receiving  end  will  then  be  9,500,  with  10,000  at  the 
raising  primaries.  As  to  regulation,  the  distributing  system  is 
worked  from  a  sub  station  where  the  regulating  is  done. 

Since  the  copper  required  is  V  of  that  needed  for  a  two-wire 
system  at  the  same  voltage,  each  of  the  three  wires  will  have  one- 
half  the  cross  section  of  either  wire  on  the  two-wire  system.  We 
may,  therefore,  use  our  previous  formula  if  we  take  account  of  this 
factor  }i.  The  simplest  way  of  doing  it  is  to  take  the  single  distance 
of  transmission  instead  of  the  double  distance.  As  to  the  current  in 
the  formula,  it  must  be  the  equivalent  .single-phase  current.     If  we 

write  instead  of  C,  we  shall  avoid  all  confusion  on  this  score.     Our 


formula  then  becomes 


D  X  n  X 


wherein/?  is  the  distance  of    transmission,    W^  the    watts    received, 
K  the  voltage  of  reception,  and  Vi  the  volts  lost  in  the  line.     In  our 

case  Z>  =  108.000    (the    mile    being  taken    as    5,400  ft.  )   F=  9,500, 
Vi  =500,  »'=  1,000,000.     Then  cm  =250,000  (nearly). 
But  we  must  remember    that    our    load    is  a  mixed  one  of  lights, 

and  probably    both    synchronous  and    induction    motors.     Hence  it 

win  have   an    inductance.     Hence  a   current  somewhat  larger  than 

W 
that  given  by  —  must  be  taken.  With  fairly  good  luck  in  our  pro- 
portion of  synchronous  motors,  S  per  cent,  increase  will  be  enough 
to  allow.  At  worst  it  could  hardly  be  greater  than  10  per  cent., 
which  would  mean  a  very  small  increase  in  ohmic  drop.  Taking  it 
at  5  per  cent.,  we  add  that  amount  to  our  cross  section  and  obtain 
262,500  cm.  The  nearest  approach  to  this  with  standard  wires  is 
two  No.  00  =  266,000  cm.     This  is  ample. 

Now  as  to  inductive  drop.  At  worst  the  impedance  factor  of  the 
line  will  not  be  greater  than  1.79,  with  60  periods  and  wires  strung 
18"  apart.  Therefore,  a  rise  of  less  than  4  per  cent,  in  our  generator 
voltage  will  take  care  of  the  inductance  in  the  line.  As  to  capacity, 
each  pair  of  wires  will  have  a  capacity  of  less  than  xis  microfarad 
per  mile,  so  that  we  need  not  borrow  trouble  on  the  score  of  reso- 
nance. The  effect  of  total  inductance  on  the  generator  is  small, 
since  the  power  factor  of  the  system  is  likely  to  be  as  great  as  .95, 
and  if  the  generator  is  even  tolerably  well  designed,  a  few  per  cent, 
increase  in  excitation  will  compensate  for  this.  Now  computing 
the  total  amount  of  copper  we  find  it  to  be  261,144  lbs.,  costing,  at 
12  cents  per  lb.  for  bare  wire,  $31,337. 

We  now  have  a  working  line  laid  out,  and  feel  sure  that  no  con- 
tingencies we  are  likely  to  meet  will  cause  the  drop  to  vary  much 
from  5  per  cent. ,  since  within    the  plausible  range    of   power  factor 


that  can  be  found  in  a  mixed  plant  both  line  and  generators  are 
■  well  able  to  take  care  of  the  variations.  The  net  result  of  induct- 
ance has  been  to  increase  our  allowance  of  copper  by  5  per  cent., 
and  to  require  10  or  12  per  cent,  marijin  of  excitation  and  current 
capacity  in  our  generator. 

This  may  seem  a  rough  and  ready  process  for  figuring  a  transmis- 
sion line,  but  it  gives  a  safe  and  conservative  result,  as  nearly  exact 
as  the  data  generally  available  for  a  new  plant  permit.  If  the  capaci- 
ties and  inductances  of  the  future  system  cou'  I  be  predetermined, 
we  could  take  their  vector  sum  and  compute  a  small  correction  to 
our  factor  of  safety  in  the  generator.  If  the  future  load  were  exactly 
known  we  might  wish  to  change  the  drop  slightly.  No  exact 
data  are  available  under  ordinary  circumstances,  hence  we  must 
rely  on  our  judgment  in  selecting  the  drop,  and  factor  of  safety  in 
the  generator,  which,  unless  it  be  downright  bad  in  design,  will 
have  margin  enough  to  meet  any  reasonable  requirements. 


It  Depends  on  Oneself. 


The  Engineering  Magazine .ecWionaWy  makes  the  following  state- 
ment: "We  do  not  expect  to  live  to  see  cars  running  at  120  miles 
per  hour  by  any  now  known  mode  of  propulsio.'.  "  We  do  not 
know  how  old  that  writer  is  at  the  present  time,  nor  the  state  of  his 
health,  and,  therefore,  we  cannot  say  whether  we  agree  with  him  or 
not;  as  steam  locomotives,  we  believe,  have  been  known  to  have 
attained  a  speed  of  114  miles  an  hour,  those  of  us  who  are  not  as 
old  as  that  writer,  or,  perhaps,  in  better  health,  may  hope  to  live 
to  ride  at  that  rate  in  cars  driven  by  electric  power. 


Electrodynamic  riachinery— XXXI. 


BY   EDWIN   J.    HOUSTON    AND   A.    E.    KENNELLY. 

161.  Besides  the  eddy  currents  set  up  in  the  armature  and  in  the 
conducting  masses  of  the  metal  on  the  armature,  they  also  occur  in 
the  edges  of  the  pole  pieces  of  the  field  magnets,  both  in  the  case  of 
dynamos  and  motors.  The  strength  of  these  eddy  currents  is  greater 
in  the  pole  which  is  approached  by  a  generator  armature,  and  in 
that  which  is  receded  from  by  a  motor  armature,  as  is  evidenced 
by  the  fact  often  observed,  that,  although  both  polar  edges  become 
warm  during  the  action  of  the  machine,  one  edge  becomes  warmer 
than  the  other.  The  reason  for  this  difference  will  be  considered 
later. 

162.  The  tendency  to  the  development  of  eddy  currents  in  pole 
pieces  is  increased  when  the  armature  is  changed  from  a  smooth 
core  to  one  of  the  toothed-core  type.  The  reasons  for  this  are  two- 
fold; in  the  first  place,  in  the  toothed-core  annatur?  the 
core  is  brought  nearer  to  the  pole  face,  so  that  all  magnetic  disturb- 
ances in  the  core  are  more  likely  to  set  up  corresponding  disturb- 
ances in  the  poles;  in  the  second  place,  because  the  revolving  teeth 
set  up  waves  of  magnetization  in  the  polar  surfaces,  thus  giving  rise 
to  the  development  of  eddy  currents.  Consequently,  the  change 
from  a  smooth-cored  to  a  toothed-cored  armature  suppresses  the  eddy 
currents  in  the  wire  on  the  armatnre,  but  creates,  or  tends  to  create, 
eddy  currents  in  the  pole  pieces. 

163.  In  some  types  of  machines  the  pole  pieces  are  grooved  or 
slotted,  LO  as  to  check  the  development  of  eddy  currents,  just  as  the 
armature-is  in  effect  grooved  or  slotted  by  the  use  of  laminated  cores. 
In  fact,  some  field  magnets  are  constructed  of  an  iron  frame  with 
receptacles  within  which  are  placed  the  pole  pieces  formed  of  a 
number  of  iron  plates  bolted  together,  the  laminations  extending  in 
the  same  direction  as  those  in  the  armature  beneath. 

It  will  be  evident  that  there  can  be  no  tendency  to  set  up  eddy 
currents  in  the  solid  cores  of  the  field  magnets  excited  by  steady, 
continuous  currents.  Consequently,  no  advantage  is  derived  from 
a  lamination  of  field  magnet  cores. at  distances  beyond  the  influence 
of  magnetic  changes  produced  by  the  teeth  or  conductors  on  the 
revolving  armatnre. 

164.  Besides  the  losses  in  the  iron  masses  of  a  dynamo  due  to 
eddy  currents  there  are  others  in  the  same  masses  due  to  magnetic 
friction  or  hysteresis.  This  latter  loss,  like  the  others,  is  dissipated 
as  heat. 

The  losses  due  to  hysteresis  occur  in  nearly  all  forms  of  dynamo- 
electric  machinery.  In  continuous  current  generatots  they  are  prac- 
tically limited  bo  the  armature;  in  some  forms  of  alternating  current 
machines  they  exist  both  in  the  armature  and  field,  and  are  espe- 
cially present  in  alternating  current  transformers.  It  becomes, 
therefore,  a  matter  of  no  little  importance  to  thoroughly  understand 
the  nature  of  this  source  of  loss. 


April  13, 189S. 


THE    ELECXRICAL     WOi^LIX 


455 


■  165.  A  certain  amount  of  energy  has  to  be  expended  in  order  'o 
magnetize  a  bar  of  iron.  This  energy  resides  in  the  magnetic  flux 
passing  througli  the  magnetic  circuit  of  the  bar.  The  energy  is 
transferred  from  Uie  magnetizing  circuit  by  the  production  of  a 
counter  E.M.F.  iu  the  magnetizing  coil,  and  tliis  counter  E.M.P. 
^(usually  very  small),  multiplied  by  the  nuignctizing  current 
strength  /  at  that  moment,  gives  as  the  product  e  /,  the  activity 
expended  in  producing  the  magnetic  field.  As  soon  as  the  full 
magnetic  flux  is  established,  the  counter  E.  M.  F.  ceases,  being  de 
pendent  upon  the  rate  of  change  of  flux  enclosed,  so  that  no  more 
energy  is  expended  in  the  iron,  and  the  current  only  expends  energy 
as  »"■  r  in  heating  the  magnetizing  coil.  When  the  magnetizing  current 
is  interrupted,  say  by  short  circuiting  the  source  of  E.  M.  F.  in  the 
circuit,  the  magnetism  in  the  bar  tends  to  disappear,  and  as  the 
magnetic  flux  diminishes  an  E.  M.  F.  is  set  u]>  in  the  coil  tending 
to  prolong  the  action  of  the  wanine  magnetizing  current.  In  other 
words,  the  E.  M.  F.  set  up  in  a  circuit  by  the  waning  magnetic  flux 
is  such  as  will  tend  to  do  work  on  the  current,  with  an  activity  of 
the  type  e  i  watts,  and  in  this  manner  restore  to  the  circuit  the  energy 
expended  in  the  magnetization.  Were  all  the  energy  in  this  case 
returned  to  the  circuit,  there  would  be  no  loss  by  hysteresis.  As  a 
matter  of  fact,  however,  while  practically  all  such  energy  would  be 
returned  to  the  circuit  if  the  coil  magnetized  air,  wood,  glass, 
etc.,  yet,  when  the  coil    magnetizes    iron,  although  a  greater   mag- 


168.  When  iron  undergoes  successive  magnetic  reversals  the 
amount  of  hysteretic  loss  is  found  to  depend  upon  the  maximum 
magnetic  intensity  in  the  iron  at  each  cycle,  that  is  to  say,  upon 
the  maximum  value  of  (\^.  As  ^,  increases,  the  amount  of  work  that 
has  to  be  expended  in  reversing  tb<  magnetization  increases,  and 
if  we  <louble  the  value  of  ii",  we  practically  treble  the  amount  of 
work  that  has  to  be  expended.  It  was  first  poinle<l  out  by  Steinmetz 
as  a  consequence  of  this  relation,  that  the  hysteretic  loss  varied 
as  the  1.6th  power  of  i",,  or  as  '  ',  the  formula  for  the  amount 
of  activity  expended  in  one  cubic  centimetre  of  magnetic 
metal  being  /^=  «  v  (ft  '  • '  watts.  Since  the  same  loss  of  energy 
occurs  in  a  cubic  centimetre  during  each  cycle,  the  more 
rapidly  the  cycles  recur,  the  greater  will  he  the  wasteful 
activity,  and  n  in  the  above  formula  expresses  the  number  of 
complele  cycUs  through  which  the  iron  is  carried  per  second. 
The  co-efficient  'i  is  the  hysteresis  co-effuicnl  for  the  metal 
considered,  and  has  to  be  determined  experimentally.  It  may 
be  regarded  as  the  activity  in  watts  which  would  be  expended  in 
one  cc  of  the  metal  when  magnetized  and  demagnetized  to  a  flux 
density  of  one  gauss  at  one  complete  cycle  or  double  reversal  per 
second.  The  following  table  gives  the  values  of  this  co-efficient  and 
also  the  amount  of  hysteretic  loss  produced  in  a  cubic  centimetre 
and  in  a  pound  of  ordinary  gool  commercial  sheet  iron  at  various 
frequencies  and  intensities. 


TABLE  SHOWING   THE   HYSTERETIC   ACTIVITY  I.N  GOOD.   SOFT  SHEET  IRON  OR  STEEL  UNDERGOING   ONE   COMPLETE   MAGNETIC  CYCLE   PER   SECOND,    IN  WATTS   PER  CUBIC 
CENTIMETRE.    WATTS   PER  CUBIC   INCH  AND    WATTS  PER  POUND,   FOR  VARIOUS  MAGNETIC  INTENSITIES  IN   GAUSSES  AND  IN  WEBERS  PER   SQUARE  INCH. 


Webers,  per  sq.  in.. 

6,452 

12,9001     19,360 

1 

25,810 

32,260 

38,710 

45,160 

51,620 

58,060 

64,520;     70,960 

77,420 

83,860 

90,320      %,770    103,200    109,700 

116,100 

Gausses  [ff]  

1,000 

2,000        3,000        4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000     11,000 

12,000 

13.000 

14,000      15,000      16,000      17.000 

18,000 

Watts,  per  cc 

Watts,  per  cnbic  in. 
Watts,  per  lb 

1.58x10 
2.59x10 
9.17x10 

4.78x10  19.15x10  j  1.45x10 
7.84x10    1  50x10   Z38xl0 
2.78x10    5  32x10    8.43x10 

2.07x10 

3.40x10 
1.21x10 

Z78X10* 

4.55x10 
1.62x10 

3.55x10 
5.82x10 
2 06x10 

4.40x10 
7.20x10 
2.56x10 

5.31x10* 
8.69x10 
3.09x10 

6.28x10   7.31x10 
1.03x10    1.20x10 
3  6Sxlo'  4  25.'!l0 

8.40xlO*|9.S5xlO* 
1.38x10   157x10 
4  89x10   5.56x10 

1.08x10*  l.aoiio'  1.33x10*  1.47xlo' 

1.76x10    1  97xlo' 2.18x10   2.41x10 

— ' 
6.26xl0' 6.99x10   7  75x10   8  S3llo' 

1 

1.61x10 
2.64x10 
9.35x10 

netic  flux  is  obtained,  yet  some  of   the  energy  is   not   restored,  but 
is  expended  in  the  iron  as  heat. 

166.  It  is  now  generally  believed  that  each  of  the  molecules  in  a 
mass  of  iron  is  naturally  and  permanently  magnetized,  so  that  each 
molecule  may,  therefore,  be  regarded  as  a  molecular  compass  needle. 
In  the  ordinary  unmagnetized  or  neutral  condition  of  iron,  these 
separate  molecular  magnets  possess  no  definite  alignment,  and,  con- 
sequently, neutralize  one  another's  influence  by  forming  closed  loops 
or  chains.  When  the  iron  becomes  magnetized  by  subjection  to  a 
magnetizing  force,  these  loops  break  up  and  become  polarized  or 
aligned,  all  pouring  their  magnetic  flux  in  the  same  direction,  i.  e., 
parallel  to  the  magnetic  axis.  When  the  magnetizing  force  is 
removed  the  molecular  magnets  tend  to  resume  their  old  positions; 
and  if  they  did  resume  exactly  their  old  positions,  the  magnetism 
in  the  iron  would  entirely  disappear  on  the  removal  of  the  mag- 
netizing force,  and  all  the  magnetic  energy  would  be  restored  to  the 
circuit.  In  point  of  fact,  however,  they  do  not  exactly  resame  old 
positions,  but  take  new  intermediate  positions,  in  virtue  of  which 
a  certain  amount  of  residual  magnetism  is  left  in  the  bar. 

167.  When  now  the  magnetizing  force  is  reversed  by  reversing 
the  current  through  the  magnetizing  coil,  the  molecules  are  forced 
around,  and  breaking  suddenly  from  their  positions,  fall  into  new 
positions  either  with  oscillations  or  with  a  frictional  resistance  to  the 
motion  that  dissipates  energy  as  heat.  The  energy  thus  lost  by 
molecular  vibration  or  molecular  friction  cannot  be  returned  to  the 
circuit.  Consequently,  a  loss  of  energy  occurs  in  the  circuit  supply- 
ing the  reversing  magnetizing  force,  at  each  reversal  of  magnetism  in 
the  magnetized  iron,  since  the  opposing  counter  E.  M.Fs.  developed 
in  the  coil  during  magnetization  and  demagnetization  are  not  equal, 
and  the  energy  so  lost  results  in  an  increase  in  temperature  of  the 
iron.  By  hystetesis  is  meant  that  property  of  iron  or  other  magnetic 
metal  whereby  it  tends  to  resist  changes  in  its  magnetization  when 
subjected  to  changes  in  magnetizing  force.  That  is  to  say,  when  a 
mass  of  iron  is  successively  magnetized  and  demagnetized,  or  passes 
through  cycles  of  magnetization,  the  magnetic  intensity  in  the  mass 
lags  behind  the  impressed  magnetizing  force.  The  word  hysteresis 
takes  its  origin  from  this  fact,  since  it  is  derived  from  a  Greek  word 
meaning  to  lag  behind.  This  phenomenon  is  called  hysteresis,  and 
the  loss  of  energy  due  to  this  cause  is  called  hysteretic  loss,  or  loss 
of  energy  by  hysteresis. 


It  is  to  be  observed  that  the  table  represents  average  samples  of 
good  commercial  iron,  and  by  no  means  the  best  quality  of  iron 
obtainable. 

169.  As  an  example  of  the  application  of  this  table,  suppose  that 
it  is  required  to  estimate  the  power  expended  in  hysteresis  during 
the  rotation  of  the  armature  of  the  octopolar  generator  represented 
in  Fig.  125,  the  weight  of  iron  in  the  armature  being  2,700  lbs. 

At  the  maximum  intensity  of  9,500  gausses,  or  61,290  webers  per 
sq.  in.,  the  table  shows  that  the  hysteretic  activity  per  pound  at  one 
cycl"  per  second  is  about  3.4x10'  watts.  In  each  revolution  of  the 
armature  there  would  be  eight  reversals,  or  four  complete  cycles, 
and  at  2.867  revolutions  per  second,  the  frequency  of  reversal  would  be 
11.468  cycles  per  second.  The  total  hysteretic  activity  is,  therefore, 
7^=  2,700  X  3.4  X  10-»  X  11.468=  1,053  watts. 

This  would  be  the  hysteretic  activity  in  the  armature  when  gener- 
ating 155. 7  volts.  When  generating  a  lower  E.M.  F. ,  the  flux 
intensity  in  the  armature  would  be  reduced,  as  well  as  the  hysteretic 
activity. 

170.  Hysteresis,  therefore,  occurs  when  a  mass  of  iron  undergoes 
successive  magnetizations  and  demagnetizations,  and  this  is  true 
whether  such  are  caused  b)'  the  reversal  of  the  magnetizing  current, 
with  the  mass  at  rest,  or  by  the  reversal  of  the  direction  of  the  mass 
in  a  constant  magnetic  field.  Consequently  the  revolutions  of  the 
armature  of  a  dynamo  or  motor,  the  successive  magnetizations  and 
demagnetizations  of  its  core,  are  accompanied  by  a  hysteretic  loss  of 
energy. 

The  amount  of  this  hysteretic  loss  increases  directly  with  the 
volume  voi  iron  in  the  armature  in  c.  c,  the  number  n  of  revolutions 
of  the  armature  per  second,  the  hysteretic  coefiBcient  rj  of  the  iron 
employed,  and  the  1.6th  power  of  the  maximum  magnetic  intensity 
in  the  iron;  for  it  is  evident  that  in  one  complete  revolution  of  the 
armature  its  direction  of  magnetization  will  have  undergone  two 
reversals,  provided  that  the  field  is  bipolar.  In  a  multipolar  field 
the  number  of  reversals  increases  with  the  number  of    poles  p,    and 

the  hysteretic  activity  becomes />= — ~ — ^~~~ —   watts.    In  the  case 

of  a  generator,  this  activity  must  be  supplied  by  the  driving  power, 
and  in  the  case  of  a  motor  by  the  driving  current. 

171.  When  a  generator  arm&ture  is  at  rest  in  an  unmagnetized 
field,  the  torgue'J.  e.,  the  twisting  moment  of  the  force  which  must 


456 


THE    ELECTRICAL    WORLD. 


Vol.  XXV.    No.  IS. 


be  applied  to  the  armature  iu  order  to  rotate  it,  is  such  as  will  over- 
come the  friction  of  the  journals  and  brushes.  When,  however, 
the  field  is  excited  so  that  the  armature  becouies  magnetized,  the 
torque  which  is  necessary  to  rotate  thi-  arinaturi-  is  increased  even 
when  the  armature  is  symmetrically  placed  in  regard  to  the  poles. 
This  extra  torque  is  due  to  hysteresis,  and  is  equal  to 

q-=     ^"  joules. 

4  T 

172.  The  total  expenditure,  therefore,  of  power  in  an  aimaluie 
core  is  the  sum  of  the  hysteretic  and  eddy  current  loss.  The  former 
increases  as  the  sjieed  of  revolution  directly,  but  the  latter,  as 
already  pointed  out,  increases  as  the  square  of  the  speed.  Con- 
sequently, if  we  have  an  \inwound  armature  core  and  rotate  it  on  its 
shaft  through  a  field  which  is  at  first  unexcited,  we  expend  an 
activity  which  might  be  measured,  and  which  would  be  entirely 
frictioual  loss.  When  the  field  is  excited  we  expend  activity  against 
friction,  hysteresis  and  eddy  currents  combined.  By  varying  the 
speed  of  rotation,  and  observing  the  rate  at  which  the  activity  given 
to  the  rotating  armature  increases,  it  is  possible  to  separate  the  three 
descriptions  of  losses  from  each  other. 

173.  Although,  as  we  have  seen,  the  hysteretic  loss  increases 
with  the  1.6th  power  of  the  intensity  of  flux,  yet  it  is  stated  to  have 
been  found  experimentally  that  when  a  mass  of  iron,  such  as  an 
armature,  is  rotated  in  a  sufficiently  powerful  magnetic  field,  the 
hysteretic  loss  entirely  disappears,  owing  to  the  supposed  rotation 
of  all  the  elementary  molecular  magnets  about  their  axis  during  the 
rotation  of  the  armature  without  their  losing  parallelism,  and  conse- 
quently without  any  molecular  oscillation  and  expenditure  of  mag- 
netic energy  as  heat.  So  far  as  experiments  have  yet  shown,  this 
critical  intensity  in  the  iron  is  above  that  which  ordinary  dynamo 
or  motor  armatures  attain,  so  that  under  practical  conditions  the 
1.6th  power  of  the  maximum  intensity  determines  the  hysteretic  loss. 

174.  From  an  examination  of  the  formula  expressing  the 
hysteretic  activity  in  the  armature,  it  is  evident  that  the  activity 
might  be  decreased  by  a  decrease  either  in  the  number  of  poles,  the 
speed  of  revolution,  the  flux  density,  or  the  hysteretic  coeflScient. 
Since,  however,  in  any  machine  the  first  three  factors  are  practically 
fixed,  it  is  important  that  the  remaining  factor,  or  hysteretic 
coefficient,  should  be  kept  as  low  as  is  commercially  possible.  For 
this  reason,  whenever  the  hysteretic  loss  is  a  considerable  item  in 
the  total  losses  of  the  generator,  care  is  taken  to  select  the  softest 
iron  commercially  available,  in  which  the  hysteretic  coefficient  is  a 
minimum. 

175.  We  have  already  referred  to  the  increase  in  temperature  of 
the  edges  of  the  field  magnet  poles  during  the  operation  of  a  dynamo 
armature,  and  have  ascribed  the  cause  of  such  heating  to  the  devel- 
opment of  eddy  currents  locally  produced  there.  It  is  to  be  remarked, 
however,  that  some  of  the  heat  in  such  cases  may  be  ascribed  to 
true  hysteretic  changes  in  magnetization. 

( To  be  continued.  ) 
Laboratory  of  Houston  and  Kennelly,  Philadelphia. 


Electrical    Condition   of   Buried  Conductors    Due   to   Leakage 
Currents  from  Electric  Railways. — IV. 


BY   W.   .STUART-SMITH. 

These  tests  along  the  S.  M.  road  were  made  with  a  double  scale 
Weston  voltmeter  reading  to  five  volts  on  one  scale  and  ISO  volts 
on  the  other.  It  was  arranged  in  a  box  with  a  two-point  switch 
and  small  reversing  switch.  There  were  two  outside  contacts  to 
which  permanent  connection  could  be  made  at  each  testing  point, 
and  generally  the  five-volt  scale  was  used,  and  small  differences  could 
be  easily  manifested.  In  case  the  readings  approached  the  upper  end 
of  the  scale  a  movement  of  the  two-point  switch  transferred  the 
reading  to  the  larger  scale.  When  beginning  the  tests  along  the 
Metropolitan  road  an  instrument  having  a  scale  of  75  volts  only  was 
used,  and  the  tests  along  this  road  were  finished  with  an  instrument 
having  a  30-volt  scale.  These  less  sensitive  instruments  may 
account  for  the  fact  that  generally  along  the  Metropolitan  road  the 
pipes  were  found  neutral  until  the  gas  terminals  were  being 
approached. 

Along  this  road  no  ground  readings  were  generally  obtained  until 
Van  Ness  avenue  was  reached,  where  the  pipes  were  a  half  volt  -f-  to 
the  ground  and  neutral  to  each  other.  This  ground  reading 
diminished  slowly  but  was  still  appreciable  at  Market  street,  twelve 
blocks  from  the  electric  road.  A  few  blocks  further  west  a  similar 
condition  was  found.  It  was  also  peculiar  that  on  Ellis  street,  from 
Larkin  to  Gough,  the  pipes  were  -|-  to    the  Ellis    street  rail  on    the 


north  side  of  the  street  and  —  to  the  rail  on  the  south  side.  The 
cause  of  this  was  not  understood,  but  later  tests  probably  offered 
some  explanation. 

These  tests  were  made  under  direction  of  the  San  Francisco  Gas 
Company  and  only  extended  as  far  as  the  terminals  of  the  gas 
pipes.  It  so  happened  that  these  limits  were  just  at  the  points 
where  the  pipes  began  to  be  permanently  -|-  to  the  track,  and  ihe 
regions  dangerous  to  pipes  were  not  explored.  Shortly  after  this 
series  of  tests  was  completed  the  Market  Street  Company's  Mission 
&  Third  Street  line  was  started  and  a  new  factor  brought  in.  The 
location  ot  this  company's  power  house  will  be  noted.  A  negative 
wire  was  led  out  from  the  power  house  and  connected  with  the  Bran- 
nan  street  track  between  Ninth  and  10th  streets.  No  cars  were 
run  on  Bran  nan  street,  but  it  was  bonded  and  acted  as  a  return  for 
the  Third  street  branch.  The  potential  of  the  Brannan  street  track 
was  so  far  lowered  that  the  pipes  were  -|-  fiom  the  terminus  near 
the  power  house  to  Fourth  street.  Four  negative  wires  were  led  on 
poles  to  16th  and  Mission  streets  and  there  connected  to  the  track 
for  a  return  for  that  portion  of  the  road.  In  virtue  of  these  wires 
the  pipes  were  -j-  to  track  from  about  11th  to  24th  streets. 

After  the  Market  Street  Company  had  stalled  their  system  and 
the  fall  rains  had  come  and  the  conductivity  of  the  ground  pre- 
sumably increased  the  Spring  Valley  Water  Company  decided  to 
have  a  series  of  tests  carried  out  with  a  view  to  determining  what 
changes  had  taken  place  since  summer  along  those  portions  of  the 
lines  which  had  previously  been  tested,  to  determine  the  extent  of 
the  danger  territory  in  the  neighborhood  and  determine  upon 
methods  for  obviating  the  danger  that  might  exist. 

The  work  was  placed  in  the  hands  of  the  author  with  instructions 
not  to  assume  that  any  conditions  remained  as  they  were  during  the 
previous  tests,  but  that  every  fact  should  be  determined  anew,  and 
the  tests  continued  until  all  possible  information  was  obtained. 

During  the  previous  tests  the  search  for  potential  relations  had 
been  the  main  thing,  the  fact  of  universal  drop  of  potential  not  hav- 
ing been  discovered  until  near  the  close  of  the  tests.  In  the  second 
Series  the  tests  for  drop  of  potential  were  given  first  place,  the 
direction  of  current  flow  in  the  pipes  being  recorded  at  every  street 
corner  over  wide  areas.  This  was  generally  done,  not  simply  in 
one  direction,  at  a  street  crossing,  but  from  every  corner,  so  that  at 
nearly  every  street  crossing  the  current  direction  was  known  in  all 
four  directions. 

In  many  places  along  the  lines  of  the  roads  the  same  was  done 
every  100'  from  block  to  block.  As  will  be  seen,  the  time  so  employed 
was  by  no  means  wasted,  but  some  valuable  data  were  obtained. 

Some  of  the  results  of  this  investigation  may  be  passed  over  in  a 
few  words.  As  the  tests  along  the  lower  part  of  the  Metropolitan 
road  did  not  show  a  potential  relation  to  exist  between  the  pipe 
systems  while  a  potential  difference  everywhere  existed  along  the 
line  of  the  S.  F.  &  S.  BI.  road,  it  was  assumed  that  the  difference 
was  due  to  the  heavy  current  introduced  into  the  pipes  along  the 
latter  road  by  means  of  the  wires  between  track  and  pipe,  and  it 
was  thought  that  if  these  wires  were  cut  off  the  potential  relation 
would  disappear,  and  it  was  considered  doubtful  whether  anj'  drop 
in  pipes  could  be  obtained  (no  tests  for  drop  had  originally  been 
made  along  the  Metropolitan  road). 

It  was  therefore  determined  to  locate  and  cut  off  these  wires,  but 
in  order  that  any  changes  found  might  be  certainly  laid  to  the  door 
of  the  wires  some  prelimiuar}'  tests  were  made  both  along  the  line 
of  the  Mission  and  S.  M.  roads.  The  wires  were  then  cut  off  and 
tests  begun  under  the  impression  that  great  changes  would  be  found, 
but  to  the  author's  surprise  there  was  no  change  whatever  except  in 
the  immediate  vicinity  of  what  had  previously  been  the  wired 
points. 

The  potential  difference  between  pipe  systems  was  as  great  as  it 
had  previously  been  and  the  drop  of  potential  remained  practically 
unchanged.  The  pipes  were  +  to  ground  as  before,  and  at  the  ter- 
minals of  the  gas  pipes  the  relations  indicated  that  practically  the 
same  current  was  being  passed  to  water  pipes.  It  seemed  certain 
that  with  the  wires  off  the  current  in  the  pipes  had  not  diminished. 
This  was  probably  due  to  the  fact  that  as  the  wires  did  not  intro- 
duce current  to  greatly  reduce  the  potential  difference  between 
track  and  pipes  the  leakage  was  greater.  Facts  later  discovered 
showed  that  the  presence  or  absence  of  an  occasional  viire  where  the 
track  is  -|-  to  the  pipes  is  a  matter  of  little  consideration  one  »ay 
or  the  other.     With  closely  wired  points  it  is  a  different  matter. 

It  will  be  needless  to  give  much,  if  any,  data  regarding  the  drop 
of  potential.  Sufficient  to  say  that  there  were  few  places  within 
considerable  (distances  where    a  very  appreciable  drop  could  not    be 
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obtained  over  10(K  of  either  gas  or  water  pipe.  The  drop  generally 
varied  from  about  1-60  volt  to  two  volts,  as  iiiiich  as  l'(  volts  being 
obtained  over  24  feet.  Generally  it  averaged  about  110  to  '/^  volt, 
but  was  generally  considerably  more  immediately  after  a  hard  rain 
than  if  it  had  not  rained  for  some  days,  thus  indicating  increased 
leakage  with  very  wet  soil. 

During  the  summet  tests  several  wired  points  previously  named 
were  located  along  the  lower  San  Mateo  road,  but  in  order  to  be  cer- 
tain that  they  were  all  out  tests  for  drop  of  potential  were  begun 
at  Stewart  and  Market  streets  and  continued  up  Stewart  under  the 
impression  that  when  a  point  was  found  where  the  current  direction 
reversed,  i.  e. ,  from  which  the  current  flowed  in  both  directions, 
a  wire  would  be  found  connecting  track  and  pipes.  Such  a  point 
was  soon  located  about  200'  south  of  Market  and  by  careful  testing 
over  individual  points  of  the  water  pipe  a  section  was  soon  found 
that  was  +  to  sections  on  either  side  of  it.  This  was  confidently 
uncovered  with  a  view  to  cutting  off  the  wire,  and  there  was  some 
chagrin  at  discovering  no  wire.  Something  had  evidently  gone 
astray.  A  further  examination  showed  a  water  service  leading  out 
of  that  section  and  passing  under  the  tracks  to  a  house  on  the  oppo- 
site side  of  the  street. 

There  was  no  wire,  but,  nevertheless,  there  was  a  point  or  intake 
of  a  considerable  quantity  of  current,  and  it  was  evident  that  simple 
reversal  of  current  direction  was  not  enough  to  locate  wires.  Gen- 
erally, however,  at  such  points  of  intake  by  leakage  the  potential 
difference  between  pipe  and  track  was  much  less  reduced  than  when 
a  wire  was  present,  and  by  careful  testing  wires  could  be  located. 

It  will  be  noted  that  the  Mission  street  and  S.  M.  roads  cross  at 
Stewart  and  Mission. 

After  crossing  Mission  street  and  testing  further  south  on  Stewart 
the  readings  began  to  be  very  erratic.  Contacts  would  be  made  and 
the  drop  determined,  and  while  the  instrument  was  being  watched 
to  note  any  changes  in  value  suddenly  there  would  be  a  reversal 
denoting  that  the  current  direction  had  suddenly  reversed.  This 
was  very  puzzling  at  first,  but  the  facts  were  noted,  and  continued 
tests  on  Stewart  street  demonstrated  the  fact  that  there  were  no  wires 
there,  but  the  points  of  intake  of  current  were  frequent. 

After  the  tests  on  Stewart  street  were  completed  tests  were  made 
on  Mission  to  determine  if  possible  the  cause  of  the  reversals  of 
current  direction  found  on  Stewart  street  and  which  could  not  be 
accounted  for  by  any  movement  of  cars  on  that  street.  It  was 
found  that  leakage  points  were  frequent  along  the  Mission  road,  and 
that  the  current  reversals  were  due,  first,  to  a  current  in  the  pipes  re- 
ceived from  the  S.  M.  road,  then  from  the  Mission  road.  This  was 
rather  unexpected  because  the  construction  of  the  Mission  track  is 
excellent.     The  rails  are  heavy  and  the  joints  all  triple  bonded. 

Careful  measurements  were  made  all  the  way  out  Mission  street 
and  it  was  found  that  frequently  at  the  street  corners  the  current 
would  flow  away  from  the  crossing  in  all  four  directions,  then  perhaps 
in  the  next  block  the  current  would  flow  toward  the  street  crossings 
four  ways  from  the  middle  of  the  block. 

In  some  cases  two  points  would  be  found  in  a  block  from  each  of 
which  the  current  would  flow  toward  the  corners  and  also  toward 
the  middle  of  the  block,  producing  currents  apparently  running 
against  each  other.  in  this  case  the  currents  toward  the  middle  of 
the  block  probably  passed  to  the  gas  mains. 

It  was  demonstrated  beyond  question  that  while  the  general 
resistance  between  track  and  pipes  may  be  high  and  the  current 
leakage  small  yet  there  are  frequent  points  where  there  are  paths  of 
low  resistance  through  the  soil  where  the  flow  of  current  is  many 
times  above  the  normal.  It  was  a  singular  thing  that  such  points 
seemed  to  be  as  frequent  and  the  flow  of  current  apparently  as 
strong  along  the  well-built  and  bonded  Mission  road  as  along  the 
very  poor  S.  F.  &  S.  M.  road. 

Some  points  were  found  where  the  leakage  was  so  great  that  by 
watching  the  drop  of  potential  over  100'  of  water  pipe  all  the  move- 
ments of  the  car  controller  could  be  noted  when  a  car  started  near 
the  leakage  point. 

In  the  regions  where  the  pipe  was  +  to  the  track  many  similar 
points  were  noted,  but  of  course  the  readings  were  the  reverse  of 
those  found  where  track  was  +.  If  there  was  a  path  of  low  resist- 
ance at  a  street  crossing  the  current  would  flow  toward  that  point 
from  all  directions,  while  such  a  point  in  the  middle  of  a  block 
would  be  lenoted  by  current  flowing  toward  the  middle  from  both 
ends. 

There  -S  one  more  point  of  some  importance  to  be  noted  which 
the  autho-  believes  to  be  new,  at  least  the  fact  has  not  been  pre- 
viously noted. 


Along  the  18th  street  line  the  water  pipes  stop  a  short  distance 
above  Castro.  They  do  not  cross  the  region  marked  Hill  Park  or 
unoccupied  hills. 

Un  Haight  street  just  north  of  the  Hill  I'ark  is  a  large  main 
which  connects  with  one  on  Castro  street  and  the  block  below 
Castro.     The  largest,  however,  is  on  Castro. 

-Along  the  line  of  the  Metropolitan  road  the  pipes  are  +  to  track 
from  the  crossing  of  Baker  and  Oak  all  the  way  past  the  power 
house  to  the  terminus  of  the  road  at  Ninth  avenue  and  II  street. 
During  the  summer  tests  the  Haight  street  cable  track  came  neutral 
to  the  pipes  at  about  Baker. 

Far  lo  the  south  it  will  be  noted  that  the  Mission  street  road  and 
the  S.  F.  &  vS.  M.  road  come  nearly  together  at  Randall  street. 
Along  the  line  of  the  S.  F.  &  S.  M.  road  the  ordinary  cast  iron 
service  mains  do  not  go  beyond  Randall  toward  the  power  house, 
and  these  pipes,  as  well  as  the  gas  pipes,  come  to  dead  ends  at  about 
the  limits  of  30th  street  down  on  the  map.  They  run  out  Mission 
street  a  few  blocks  south  of  Randall,  but  do  not  cross  over  to  the 
San  Jose  road. 

On  the  San  Jose  road  and  passing  the  S.  F.  &  S.  M.  power  bouse 
is  a  30"  wrought  iron  trunk  main  which  follows  the  line  of  the 
electric  road  to  Randall  and  Chennery  streets. 

There  it  leaves  the  line  of  the  road  and  turns  down  Randall  to 
Mission,  then  down  Mission  to  Valencia,  down  Valencia  to  Market, 
beyond  which  it  does  not  concern  this  pipe.  On  the  San  Jose  road  it 
is  the  only  pipe,  while  on  Mission  or  Valencia  it  has  no  connection 
with  the  ordinary  cast  iron  pipes  except  as  they  come  close 
together  in  the  soil. 

Now  from  the  location  of  this  pipe  it  is  evident  that  whatever 
current  follows  the  waste  pipe  to  the  S.  M.  power  house  must  pass 
through  the  soil  from  the  cast  iron  service  mains  to  this  pipe.  It  is 
evident  that  the  greater  transfer  will  take  place  toward  the  ter- 
minals of  the  cast  iron  pipe, and  it  maybe  expected  that  the  current 
will  concentrate  in  the  cast  iron  pipes  near  Valencia.  In  fact  it 
does  so  accumulate,  and  this  accounts  for  the  heavy  current  in  the 
Mission  street  pipe,  during  the  summer,  in  virtue  of  which  these 
pipes  were  -\-  to  that  track  before  the  Mission  road  was  put  in 
operation.  It  also  accounts  for  the  -|-  condition  of  the  pipe  rela- 
tively to  the  Valencia  cable  track  for  a  street  distance  near  26th 
street.  Probably  at  that  point  there  is  a  low  resistance  path  between 
the  cast  iron  service  mains  and  the  wrought  iron  trunk  main,  with 
the  result  that  there  is  a  heavy  concentration  of  current  in  the  cast 
iron  pipes  at  that  point.  This  shows  that  a  careful  stud}'  of  the 
pipe  lines  is  sometimes  necessary  in  order  to  understand  some 
peculiarities  that  may  be  found. 

All  along  Mission  street  from  the  water  front  to  about  Fourth 
street  the  current  in  the  pipes  was  found  to  set  toward  Market 
street  as  might  be  expected.  From  about  Fourth  street  out  to 
about  Ninth  it  was  noted  with  surprise  that  there  was  a  heavy  set 
of  current  from  Market  toward  Mission.  It  was  supposed  the  cur- 
rent which  had  passed  to  Market  street  pipes  lower  down  town  was 
returning  to  the  Mission  pipes  in  order  to  reach  the  power  house, 
but  the  puzzling  fact  was  that  the  volume  returning  seemed  to  be 
very  much  greater  than  that  which  had  gone  to  Market  street. 

From  about  Fourth  to  Seventh  or  Eighth  the  current  continued 
across  Mission  street  toward  Howard,  across  Howatd  toward  Fnl- 
som  and  Harrison.  Beyond  Eighth  it  apparently  followed  partly 
out  Mission  and  partly  around  to  Howard. 

It  was  not  known  at  that  time  that  the  Brannan  street  track  was 
bonded  and  connected  to  the  dynamo  and  acted  as  a  return,  with 
the  consequent  formation  of  a  region  when  the  pipes  were  +  to 
track,  but  when  testing  along  Harrison  and  Bryant  it  was  found 
that  the  current  in  the  pipes  was  not  following  the  line  of  the  S.  M. 
road,  but  was  setting  strongly  to  the  south,  and  upon  following  up 
this  current  it  was  discovered  that  Brannan  street  was  used  as  above 
for  a  return. 

When  testing  on  14th  street,  between  Mission  and  Guerrero,  it 
was  found  there  was  a  heavy  set  of  current  in  the  pipes  down  14th 
street,  and  on  Guerrero,  from  14th  to  24th,  it  was  found  that  the 
current  constantly  set  heavily  toward  Valencia  street,  and  upon 
testing  at  Valencia  it  was  found  that  this  current  was  crossing  and 
going  tc  Mission  street.  On  Mission  street  the  general  direction  of 
current  was  toward  16th  from  both  sides,  as  was  natural,  since  that 
was  the  point  where  the  return  wires  to  the  dynamos  connected 
with  the  track.  There  was  some  variation  o^  current  direction, 
owing  to  natural  paths  of  low  resistance  from  pipes  to  track,  but,  in 
general,  the  current  was  toward  16th.  As  soon  as  the  limit  of  + 
condition  offpipes  was  reached  at  24tb  street,  however,  the   correct 
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in  the  Mission  street  pipes  no  longer  set  toward  the  Mission  street 
power  house,  but  passed  up  to  Valencia,  the  current  from  Guerrero 
also  coming  to  the  same  street.  Up  Mission,  beyond  the  junction 
with  Valencia,  the  current  in  the  cast-iron  pipes  was  up  Mission 
toward  Randall,  and  this  current  dirertion  continued  until  Randall 
was  reached,  .^s  soon,  however,  as  Randall  was  passed  the  current 
in  the  Mission  street  pipes  reversed  towards  Randall  from  the  other 
direction.  The  reason  is  obvious,  because  the  great  trunk  main 
passing  the  ,S.  F.  &.  S.  M.  power  house  turns  from  Randall  into 
Mission,  and  the  current  ilowing  from  Mission  toward  Randall 
shows  a  transfer  of  current  from  the  cast  to  the  trunk  pipe,  but  the 
current  coming  down  to  Randall  from  the  south  can  only  be  leakage 
current  from  the  Mission  track,  as  there  is  no  other  road  located 
where  it  would  be  possible  for  current  to  reach  these  pipes. 

This  current  must  be  the  leakage  to  pipes  in  about  four  blocks, 
as  the  pipes  extend  no  further  than  that  on  Mission  beyond  Randall. 
Up  the  18th  street  line  there  is  a  heavy  set  of  current  in  the 
Castro  street  pipes  around  the  Hill  Park  to  Haight  street,  and  out 
Haight  street  toward  the  west.  So  much  so  that  whereas  in  the 
Summer  the  pipes  were  +  to  Haight  street  track  only  as  far  as 
Baker,  now  they  are  +  way  down  to  Steiner. 

When  testing  on  the  lower  Metropolitan  line  a  heavy  set  of  current 
was  found  going  down  to  Market  and  across  Market,  thus  explain- 
ing the  set  of  current  previously  found  from  Market  toward 
Mission. 

These  various  facts  can  now  be  connected  together.  The  different 
power  houses  are  so  located  with  reference  to  each  other  that  the 
lowei  Metropolitan  line  is  nearer  the  Mission  powerhouse  than  it  is 
to  Ihe  Metropolitan,  and  the  current  which  leaks  to  the  pipes 
passes  to  the  Market  street  company's  power  house.  The  same  is 
true  of  a  considerable  portion  of  the  current  which  leaks  to  the 
pipes  from  ^he  S.  F.  &.  S.  M.  tracks  as  far  south  as  24th  street. 
On  upper  18th  street  the  current  goes  around  the  hill  to  Haight 
street  and  so  to  the  Metropolitan  power  house  in  sufficient  quantity 
to  balance  the  current  which  went  from  the  lower  part  of  the 
Metropolitan  road  to  the  Market  street  company's  power  house. 
Finally,  the  current  which  goes  from  the  S.  F.  &  S.  M.  road  to  the 
Market  street  company's  power  house  is  balanced  by  current  from 
the  Mission  road  going  up  Randall  in  the  big  main  and  so  to  the 
S.  M.  power  house. 

In  general  it  may  be  said  that  when  several  power  houses  are 
located  in  a  city  within  the  limits  of  a  network  of  ground  conduc- 
tors which  is  everywhere  practically  continuous,  the  current  which 
passes  to  the  continuous  conductor  from  the  several  roads  will  dis- 
tribute itself  between  the  different  power  houses  in  such  a  manner 
that  the  resultant  return  circuit  for  each  road  is  the  shortest  possi- 
ble without  reference  to  the  dynamos  from  which  the  current  came. 
Of  course,  each  station  must  take  back  as  much  current  as  it  sends 
out. 

This  being  true  it  would  evidently  be  advantageous  for  different 
roads  to  wire  their  tracks  together  at  properly  determined  points, 
as  each  could  thus  make  a  very  considerable  virtual  reduction  in 
the  length  of  the  ground  circuit. 

It  would  manifestly  be  to  the  advantage  of  all  roads  to  wire  the 
Metropolitan  to  the  Mission  where  they  come  close  together  at  Fifth 
street,  to  wire  the  Market  street  company's  road  and  the  S.  M.  road 
together  where  they  cross  at  14th  and  29th  streets,  and  carry  a  wire 
across  connecting  the  tracks  at  Randall  street.  Finally,  the  S.  M. 
road  should  be  wired  to  the  Metropolitan  where  they  come  close 
together  beyond  the  Hill  Park. 

The  Metropolitan  road  has  come  into  the  hands  of  the  Market 
street  company,  and  is  to  be  remodeled,  and  the  power  house 
removed,  so  these  conditions  will  be  changed. 

The  conclusions  to  which  these  tests  lead  are  that  everywhere 
along  the  line  of  an  electric  road  where  the  track  is  -f-  to  the  pipes 
there  is  leakage  to  them.  This  is  generally  small  in  amount~in 
most  places,  but  the  sum  total  of  all  the  leakage  currents  along  the 
line  of  a  road  of  any  considerable  extent  will  be  of  very  large 
amount,  and  there  is  no  practical  sj-stem  of  surface  road  construc- 
tion adequate  to  prevent  such   leakage. 

.\lthough  the  leakage  is  generally  small  at  most  points,  yet  at 
frequent  intervals  there  are  paths  of  comparatively  low  resistance 
through  the  soil,  and  at  such  places  the  leakage  is  very  much  above 
the  normal. 

Where  the  wires  from  the  negative  of  the  dynamos 'are  connected 
to  the  track  the  potential  of  the  track  is  lowered,  with  the  result  that 
throughout  a  region  of  greater  or  less  extent,  depending  upon  the 
circa  njtiaiii,  the   pip25  will  bj  -\-  to  the  tr.ick.      All    the    current 


which  leaks  to  the  pipes  when  the  track  is  -|-  must  flow  to  these 
regions  where  the  pipes  are  +,  and  as  they  are  relatively  of  small 
extent  the  volume  of  current  in  the  pipes  may  become  very  great. 

This  current  must  return  to  the  dynamos,  and  to  do  so  must  pass 
through  the  ground  to  the  track,  and  in  so  doing  will  produce 
corrosion  of  the  pipes.  This  corrosion  would  be  very  slow  and  dis- 
tributed in  proportion  to  the  potential  difference  between  pipes  and 
rail  at  various  points  if  the  resistance  between  pipes  and  track  was 
everywhere  the  same;  but,  as  above  noted,  the  experiments  demon- 
strate the  frequent  location  of  paths  of  resistance  much  below  the 
normal,  and  at  such  places  the  flow  of  current,  and  consequent 
corrosion,  will  be  much  greater  than  the  average.  In  fact,  the 
existence  of  such  places  will  protect  the  neighboring  pipes  by  draw- 
ing away  current  that  otherwise  would  pass  everywhere. 

Throughout  the  entire  region  where  pipes  are  +  such  points  will 
be  found  where  corrosion  is  steadily  going  on,  and  while  it  might 
not  be  manifested  by  the  giving  way  of  the  pipes  within  three  or 
four  or  more  years,  yet  when  they  did  begin  to  give  way  they 
would  be  found  to  be  so  weakened  in  many  places  that  the  applica- 
tion of  the  pressure  after  one  place  was  repaired  would  probably 
cause  other  places  to  give  way. 

Corrosion  is  much  less  than  sensational  newspaper  articles  would 
lead  one  to  suppose,  but  it  is  steadily  going  on,  and  may  be 
expected  eventually  to  cause  much  trouble  unless  means  are  adopted 
to  prevent  it. 

Probably  it  can  never  be  entirely  overcome,  but  it  can  be  so  far 
minimized  as  to  be  practically  removed  as  a  source  of  serious 
danger. 

.\s  a  protection  it  was  recommended  that  at  frequent  intervals 
(say  at  every  street  crossing)  throughout  the  region  where  the  pipes 
are  +  to  track,  the  pipes  and  track  be  wired  together  by  a  No.  0 
wire  (or  more  than  one  if  necessary),  care  being  taken  to  make  good 
and  permanent  metallic  contact  by  the  wire  with  both  pipe  and 
track.  These  wires  will  be  metallic  paths  of  such  low  resistance 
between  the  track  and  pipes  that  the  current  will  return  by  them 
instead  of  through  the  soil,  and  hence  corrosion  be  prevented.  This 
is  the  simplest  and  cheapest  remedy  that  can  be  adopted,  and  in 
the  author's  opinion  is  the  only  practical  method  of  overcoming 
the  danger  with  the  present  method  of  operating  the  cars.  Any 
complicated  and  expensive  special  conductors  running  from  the 
station  into  the  danger  region  and  there  connecting  with  the  pipes 
is  entirely  unnecessary.  With  pipes  as  ordinarily  located  with 
reference  to  a  station,  it  is  not  considered  advisable  to  wire  very 
heavily  at  a  point  near  the  power  house,  as  this  would  cause  a  final 
concentration  of  all  the  current  in  one  pipe,  and  while  the  pipe 
might  be  protected  as  far  as  the  track  is  concerned,  bad  corrosion 
might  be  expected  at  the  joints.  The  method  of  distributed  wiring 
is  much  to  be  preferred. 

Wires  should  be  put  in  until  the  pipes  and  track  are  neutralized 
throughout  the  region  where  the  pipes  tend  to  be  -\-  to  track.  By 
beginning  the  wiring  near  the  centre  of  the  region  and  wiring 
toward  the  ends  it  will  be  found  that  the  region  will  undergo  con- 
siderable contraction,  thus  diminishing  the  necessary  number 
wired  points. 

Potential  readings  do  not  in  themselves  mean  anything  unless 
the  resistance  is  known,  but  when  the  extreme  sensitiveness  of  the 
pipe  joints  to  current  is  taken  into  consideration  it  will  be  found 
that  a  Weston  voltmeter  is  not  only  sufficient  for  the  obtaining  of 
data  regarding  potential  relations,  but  by  means  of  it  points  where 
there  is  any  appreciable  amount  of  leakage  either  to  or  from  pipes 
can  generally  be  closely  located  and  even  the  condition  of  the 
track  bonds  be  fairly  well  determined. 

The  San  Francisco  and  San  Mateo  track  was  —  to  the  30"  trunk 
main  from  the  junction  of  Randall  and  Chennery  to  far  south  of  the 
power  bouse.  A  spur  from  the  power  house  joins  the  main  road  at 
Sunnyside  avenue,  as  shown,  and  at  that  point  the  pipes  averaged 
6'i  volts  -\-  to  the  track.  This  point  was  wired  to  track,  and  in 
the  middle  of  the  day  the  current  passing  over  these  wires  was 
between  250  and  300  amperes.  At  that  time  the  station  output  was 
but  400  amperes  (average),  thus  showing  that  more  than  half  the 
total  output  of  the  station  was  being  returned  through  the  pipes. 
Wires  were  put  in  at  various  points  until  the  pipes  and  track  were 
practically  neutral,  and  all  danger  removed. 

Putting  in  these  wires  not  only  removed  the  danger  of  corrosion 
of  the  pipes,  but  by  returning  current  to  the  station  through  a  very 
low  resistance  diminished  by  a  very  considerable  amount  the  power 
required  to  3rive  the  current  out  of  the  pipes,  thus  reducing  the 
coal  bill. 


iVofe.— The   obJL-Lt  Mf  Ihi^  .1.  liailm.  „l  i-  I.,  gi  .      I        _  iK-ipaltech- 

cal  articles  on  clcclrical  subjects  appeariu)^  in  American  and  forei^ii  'period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  The  Elhctricai.  World.  927  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  orifjinal  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journalsas  are  not  legularly  abstracted,  will  send  tbecoropiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

NoU  —Through  the  kindness  of  Mr.  Katogi,  the  editor  o(  the  "Electrical 
Friend."  the  only  electrical  paper  (monthly)  published  in  Japan,  the  Digest 
will  hereafter  include  data  and  other  matter  of  interest  to  Americans  which 
appears  in  that  journal. 

DYN.\MOS.   MOTORS  AND  TRANSFORMERS. 

Compensating  Coils  /or  Armalure  Reaction.  -Mi.  Menges  in  the 
Lond.  "Elec,"  March  22,  in  leferring  to  the  recent  paper  of  Mi.  Sayers 
(see  Digest,  March  16,  23,  30),  calls  attention  to  the  British  patent  of 
Edison,  No.  5,127,  1883.  which  he  says  relates  to  substantially  the  same 
device  as  that  of  Mr.  Sayers.  He,  Menges,  subsequently  invented  another 
device  for  the  same  putpose,  which  was  prefe.rable,  and  which,  in  the 
discussion,  was  attributed  to  Mr.  Swinburne;  his  patent  has  expired. 
Extracts  of  the  Bdison  patent,  with  illustrations,  are  published  in  that 
journal. 

Niagara  Dynamos. — Prof.  Forbes,  in  the  Lond.  "Elec.  Rev.,"  March 
22,  in  reply  to  Mr.  Brown  (see  Digest  last  week)  states  that  the  alternator 
to  which  he  referied  has  a  stationary  armature  between  two  levolving 
fields  which  fails  to  secure  the  advantages  he  sought  for;  he  claims  that 
most  of  the  points  mentioned  by  Mr.  Brown  are  not  adooted  in  the 
Niagara  dynamos. 

Niagara  Dynamos. — The  recent  communication  of  Mr.  Brown,  men- 
tioned in  the  Digest  last  week,  is  reprinted  in  the  "Elec.  Eng.,"  Apiil 
3.  together  with  illustiations  of  the  Foibes  design  and  that  adopted. 

Tesla's  Oscillator.— See  "Tesla's  Inventions"  under  Electrophysics. 
LIGHTS  AND  LIGHTING. 

Elect}  ic  Lamps  in  Coal  Mines. — An  experiment  of  Dr.  Haldane  is 
recorded  in  the  Lond.  "Elec,"  Maich  22.  He  entered  a  mine  containing 
large  quantities  of  "black-damp"  with  an  electric  lamp,  and  proved  that 
there  is  a  wide  margin  between  the  point  of  extinction  of  a  candle  or 
lamp  and  the  point  of  danger  to  life ;  a  miner  could  with  impunity  pene- 
trate atmospheres  containing  three  times  as  much  black-damp  as  would 
extinguish  a  lamp,  and  the  difficulty  of  respiration  would  give  ample 
warning  if  the  electiic  lamp  did  not;  electric  lamps  ought  therefoie  to 
be  very  useful  for  inspectors. 

Possible  Rival  of  Electricity  for  Illumination. — The  "West.  El.,"  April 
6,  contains  an  article  by  Mr.  Ilaskins  on  this  subject,  in  which  he  gives 
the  properties  of  calcic  carbide  and  acetylene  (all  of  which  have  been 
fully  reported  in  these  columns) ;  regarding  the  possible  competition 
with  the  electric  light  he  merely  states  in  closing  "whether  acetylene 
will  some  time  rival  electiicity  as  an  illuminant  is  yet  to  be  seen." 

Tesla's  Lighting  Effects.— S^e  "Tesla's  Inventions"  under  Electro- 
physics. 

Decorative  Lig/iting.—Some  decorative  electrolieis  are  reproduced  from 
"Ornamental  lion,"  in  "El'ty,"  April  3. 

POWER  AND  HKAT. 
Annealing  Wires.— The  Diesler  process  is  described  and  illustrated 
in  the  "Elek.  Echo,"  March  9  and  16;  it  is  for  use  chiefly  in  connec- 
tion with  wire  drawing  in  order  to  soften  the  wire  without  the  produc- 
tion of  the  scale  produced  by  the  usual  method,  which  involves  also  a 
subsequent  pickling  and  cleaning.  The  Legiange  &  Hoho  process 
(which  has  been  fully  described  in  these  columns,  and  is  known  in  this 
country  as  the  Water  Pail  Forge  process)  is  made  use  of.  The  wire 
passes  continuously  over  rollers  through  a  suitable  liquid  such  as  a  salt 
solution,  and  thence  up  through  oil  or  some  similar  liquid  foi  cooling 
it;  a  curient  is  passed  through  the  wiie  into  the  electrolyte  and  thence 
to  a  suitable  electrode  the  action  of  which  is  to  heat  the  wire  in  contact 
with  the  liquid;  passing  it  through  the  oil  subsequently  cools  it  sufiB- 
ciently  so  as  to  prevent  scaling,  the  wire  therefore  remains  perfectly 
bright;  the  extent  of  the  anneal!  tig  is  regulated  by  the  speed  with  which 


the  wire  is  diawn  tbroueh  the  solution:  it  is  claimed  to  be  a  perfectly 
practical  method  and  is  thought  to  be  economical  also. 

Electric  Riveting  Machine.— Kn  electric  riveting  machine  and  its 
application  in  the  construction  of  bridges  is  desciibcd  and  illustrated  in 
"L'lndustne,"  Feb.  3;  an  electric  motor  is  used  to  drive  a  pump  for 
operating  the  hydraulic  riveting  machine,  the  whole  apparatus  being 
quite  portable. 

Mining  Machinery.— \n  a  description  of  a  plant  in  a  mine  at  Prague, 
in  the  "Zeil.  f.  Elect,  u.  Electrocbem.,"  March  IS,  seveial  illustrations 
are  given,  one  of  a  movable  pump  and  another  of  a  windlass. 

Electricity  in  Agriculture.— k  lecent  paper  by  Mr.  Biutscbke  is 
abstracted  in  the  "Zeit.  fuel  Elek.,"  Maich  15. 

Transmission  Plant. — An  installation  for  about  53  kw  is  described 
and  illustrated  in  "I.'Elec. ,"  March  23;  the  plant  runs  several  saws,  a 
pump  and  a  large  ventilator;  a  table  of  data  is  given  of  the  power 
required  by  each  of  the  machines. 

Installation  at  a  Copper  Mine.— AccoTdhig  to  a  description  of  the 
Ashio  mine  plant  in  the  "Elec.  Friend"  (Japan)  for  February,  1.419 
hp  are  used  in  14  generators,  nearly  all  of  which  are  driven  by  water 
power;  the  energy  is  used  for  driving  17  motors,  1,600  incandescent 
lamps  and  40  arc  lamps. 

Electric  Motor  in  a  Boiler  Shop. — A  brief  illustrated  description  of  a 
motoi  installation  in  a  boiler  shop  is  given  in  the  "Am.  Eng."  for 
Apiil  in  which  also  the  recent  letter  of  Mr.  Melotte  (see  Digest,  March 
16)  IS  published  in  full, 

TRACTION. 

The  Use  of  One  or  More  Motors  on  Cars  and  Locomotives. — In  an  article 
by  Ml.  Hoho  published  in  "L'Eclairage  Elec,"  March  2,  he  discusses 
in  detail  the  action  of  two  motors  on  the  same  car,  connected  in  series, 
in  parallel  and  excited  in  various  ways;  he  discusses  it  with  reference 
to  the  traction  resistance  and  the  resistance  against  slipping,  and  con- 
cludes that  the  use  of  two  or  more  electric  motors  on  the  same  car  or 
train  involves  serious  objections  fiom  the  point  of  view  of  slipping  or 
skidding;  there  are  cases,  howevet,  where  the  conditions,  such  as  the 
dimensions  of  the  motors  and  other  considerations,  make  it  necessary  to 
sub  divide  the  motor,  and  in  that  case  there  is  no  doubt  that  coupling 
them  in  parallel  is  better  than  in  series:  it  is  necessary  to  take  all  possi- 
ble precautions  in  dividing  the  load  on  the  axles  to  avoid  partial 
slipping. 

Relative  Costs  of  Operating  Motor  Cars  and  Trailers. — In  a  discussion 
of  the  subject  in  the  "Zeit.  f.  Elect,  u-  Electrochem.,"  March  15,  the 
costs  of  running  the  cars  are  divided  into  several  different  classes,  and 
the  telative  costs  for  motor  cars  and  trailers  are  then  readily  determined 
under  each  of  the  headings. 

Mechanical  Poiuer  on  Tramtuays. — In  a  brief  aiticle  by  Mr.  Dawson  in 
the  Lond.  "Elec.  Rev.,"  March  22.  he  gives  some  figures  regaiding  the 
cost  of  cable  and  electric  tiaction.  etc..  based  on  various  American  roads. 

Determining  the  Traction  Eff'ort  of  Locomotives. — A  new  method  is 
described  by  Mr.  Ferron  in  "Cosmos,"  Feb.  9. 

Statis'ics. — The  statistics  regarding  electric  railways  in  Europe,  given 
in  abstract  in  the  Digest  last  week,  are  given  somewhat  more  fully  in 
the  Lond.  "Elec.  Eng.,"  March  22. 

fCioto  Railway. — .According  to  the  "Elec.  Friend"  (Japan)  for  Febru- 
ary the  first  commercial  electric  railway  in  Japan  was  temporarily 
opened  on  Feb.  1  with  four  motor  cars  upon  four  miles  of  road ;  the 
road  will  soon  be  seven  miles  long,  extending  from  Kioto  to  Fuskimi ; 
the  power  is  obtained  from  waterfalls  and  the  apparatus  is  all  of  .Ameri- 
can manufacture. 

Surface  Contact  Road. — An  illustrated  description  of  the  road  in  Lyons 
in  which  a  surface  contact  system  is  used  (see  Digest,  Oct.  13'and  20), 
is  published  in  "La  Nature,"  Maich  2. 

Electric  Carriage. — The  Pouchain  carriage  is  fully  illustiated  with 
details,  and  desciibed  in  "Cosmos,"  Feb.  16;  the  results  obtained  are 
claimed  to  be  remarkable:  the  following  data  are  given  :  there  are  four 
boxes  of  13  accumulators  each  ;  they  are  contained  in  a  box  of  aluminium 
lined  with  celluloid:  the  solution  is  made  of  three  volumes  of  sulphuric 
acid  at  30  degrees  and  one  volume  of  silicate  of  soda  at  18  degrees, 
making  a  gelatinous  substance;  the  capacity  is  70  ampete  hours;  by 
coupling  these  four  sets  in  different  ways  three  different  speeds  are  con- 
tained, the  fastest  being  9. 6  miles  per  hour;  one  charge  will  run  30 
miles  at  least,  depending  on  the  road;  the  motor  is  a  series  wound  . 
machine  of  about  3.5  kw.  but  can  be  forced  to  6  or  7  hp.  Provision  is 
made  in  the  carriage  for  a  light  petroleum  motor  which  may  be  used  to 
charge  the  accumulators  during  a  trip,  by  which  means  the  distance  may 
be  doubled;  the  carriage  weighs  about  2,800  pounds,  made  "up  as  follows; 
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accumulators  1,100,  dynamo  242,  accessories  66,  body  of  the  carriage 
1,3<»0. 

BaU  rra,/ian.— The  Flench  journal  the  "Rev.  Industrielle,"  March 
<>,  contains  a  long  description  of  the  de  Bovet  system,  which  is  in  use  in 
France,  and  in  which  the  boats  are  drawn  by  means  of  an  anchored 
chain,  the  friction  of  which  aRainst  the  dium  beinft  produced  by  a 
magnet ;  the  article  contains  a  large  double  page  plate  of  drawings  of 
the  details.     The  system  has  been  described  in  these  columns. 

Compressed  Air  Traction.— Kn  article  by  Mr.  Saintive  giving  a  descrip- 
tion, including  data,  of  the  systems  used  in  Paris,  is  contained  in 
"Cosmos,"  Feb.  23. 

Ugal  Aspects  of  £lectrofysis.—" Caasier's  Mag."  foi  April  contains  an 
article  by  Mi.  Townsend.  He  consideis  it  a  well  settled  fact  that  serious 
damage  is  being  done  to  gas  and  water  pipes  and  believes  that  the  suc- 
cess of  the  lemedies  pioposed  is  somwehat  doubtful  as  long  as  the  rails 
employed  form  part  of  the  circuit.  He  discusses  the  question  as  to  the 
responsibility  of  the  injuries  and  compares  it  with  a  similar  question 
which  arose  a  few  years  ago  in  the  controversy  between  the  telephone 
and  the  electric  railway  companies  the  majority  of  which  decided 
in  favor  of  the  latter;  the  value  of  these  precedents,  however,  is  open  to 
grave  douBt;  be  points  out  the  differences  and  cites  other  cases  of  a 
more  similar  nature.  The  damage  by  electrolysis  cannot  be  said  to  be 
unavoidable  because  there  is  a  plain  remedy  in  the  use  of  the  double 
trolley,  the  use  of  which  is  not  inconsistent  with  the  full  enjoyment  of 
all  the  advantages  to  the  public  from  electric  transportation ;  although 
the  courts  may  dismiss  the  claim  of  the  telephone  company  for  damages 
arising  from  joint  occupancy  of  the  streets  because  the  injury  in  that 
case  is  the  result  of  an  attempt  to  use  that  which  each  has  a  right  to, 
no  such  disposition  would  answer  fully  any  claim  which  the  owner  of 
an  abutting  lot  might  make  for  damage  to  bis  easement  in  the  street  for 
the  purpose  of  water  and  gas  pipe  connection  because,  on  principle, 
that  use  stands  practically  upon  the  same  footing  as  his  right  to  secure 
light  and  air  from  the  street.  A  remedy  exists  in  the  form  of  a  double 
trolley  and  there  is  sufficiently  reasonable  expectation  of  lelief  from  the 
expedients  which  are  now  being  pioposed  to  free  the  railway  companies 
from  the  charge  of  negligence  ;  these  remedies  will  probably  so  diminish 
the  evil  that  it  will  become  difficult  to  place  the  liability  or  to  say  with 
certaintv  what  the  conosion  hereafter  observed  is  attributable  to,  that  is 
whether  to  the  trolley  current  or  lo  the  direct  corroding  influence  of  the 
earth  and  its  constituents. 

Corrosion  of  Cndcr^ound  Pipes  in  Brooklyn. — The  "Elec.  Age," 
March  30,  reproduces  some  of  the  illustiations  from  the  repoit  of  the 
Board  of  Commissioaers  of  Electrical  Subways  in  Brooklyn. 

Tkree-iuire  System. — In  the  Knight  system  briefly  desciibed  and  illus- 
tiated  in  the  "Elec.  Eng.,"  April  3,  the  objections  to  the  difficulty  in 
balancing  are  intended  to  be  overcome  by  crossing  over  the  trolley 
wires  of  the  different  tracks  at  specially  located  points  so  that  cars  on 
the  same  track  will  take  currents  from  different  sides  of  the  neutral 
wire. 

Conduit  Railway  in  Ne-ui  York. — According  to  the  "St.  Ry.  Jour."  for 
April  a  section  of  about  a  mile  and  a  half  of  Love  conduit  will  shortly 
be  laid  in  New  York  City. 

Rapid  Transit  in  Large  Cities.  — 7&i\  of  a  recent  discussion  at  a  meet- 
ing of  the  New  York  Mechanical  Engineers  is  leprinted  in  the  "Am. 
Eng."  for  April;  most  of  it  refers  to  steam  roads.  Mr.  Parsons 
expressed  the  belief  that  the  day  had  already  come  when  electricity  as  a 
motive  power  is  more  economical  than  steam;  he  gives  the  following 
Sgures  representing  the  coal  consumed  in  pounds  pei  ton  per  mile  on 
the  different  elevated  roads  as  obtained  from  the  officers  of  those  roads: 
Liverpool  .416,  Intramural  .4')5,  City  &  South  London  .604,  Ninth  .Avenue 
Manhattan  Road,  short  trains  .609,  Brooklyn  elevated,  short  trains  .661. 
Manhattan,  laige  trains  .928,  Brooklyn,  large  trains  .526;  he  claims  that 
it  is  unfair  to  take  into  account  the  Manhattan  figures.  For  the  electric 
roads  the  consumption  of  coal  in  pounds  per  ton  pei  mile  is  about  two- 
thirds  that  for  steam  roads;  on  the  Liverpool  line  a  cheap  grade  slrck  is 
used  while  on  the  Brooklyn  load  they  burn  a  high  piiced  anthracite;  if 
therefore  the  comparison  is  made  in  dollars  the  difference  would  be 
far  greater  than  when  expiessed  in  pounds. 

Economical  Equipment  of  Power  Stations.— \n  an  article  by  Prof.  Car- 
penter in  "Cassier's  Mag."  for  April,  he  discusses  that  portion  of  the 
equipment  of  powei  stations  foi  electric  railways  which  belongs  particu- 
larly to  the  province  of  a  mechanical  engineer ;  a  number  of  illustrations 
of  the  Ithaca  plant  are  given,  also  a  table  of  the  probable  water  con- 
sumption per  indicated  and  per  delivered  horse  power  per  hour  for 
various  classes  of  engines  with  different  loads;  another  table  gives  the 
cost  per  horse  power  for  a  plant  of  500  hp  with  different  kinds  of 
engines;  another,  the  yeaily  cost  per  100-hp  including  fixed  charges 
and  fuel  for  various  classes  of  engines. 

TheSiiccessoroftlie  Raihz'ay.-An  article  with  this  title  by  Mi.  Morgan 
is  published  in  the  "Pop.  Sc.  Mo. "  He  discusses  the  trolley  system 
with  special  refeience  to  its  effects  on  steam  loads;  a'so  such  questions 
as  that  of  eminent  domain,  cheapness,  etc.  This  newcomer  "seems 
equipped  with  every  opportunity  that  the  railways  have  been  coveting 
for  50  years  and  to  be  getting  for  the  asking  eveiything  for  which  the 
railways  have  to  pay  the  heaviest;"  it  "is  actually  and  practically  solv- 
ing those  social  and  agrarian  problems  which  within  a  few  years  had 
threatened  serious  upheaval  of  the  body  politic;"  "who  shall  guess 
wbethei  the  20th  century    trolley   company  will  not    be  as  lemorseless  a 


tyrant  as  the  poor  superseded  railway  company  was  alleged  to  have  been 
in  its  days  of  dominant  usefulness  and  prosperity?" 

Rights  of  Suburban  Electric  Railways.— Tb^  important  decision  of  the 
Supreme  Court  of  Penn.^ylvania  against  electric  railways,  regarding  the 
right  of  eminent  domain,  is  leprinted  in  the  "St.  Ry.  Gaz.,"  March    30. 

Connecticut  Electric  Railways.— Ao  address  by  Judge  Gager  on  behalf 
of  the  electric  lailways  of  the  State,  forming  a  reply  to  are  cent  address 
of  Mr.  Hall,  is  reprinted  in  the  "St.  Ry.  Gaz.,"  Match  30. 

Street  Railway  System  of  Boston  —A  long  and  complete  article,  illus- 
trated with  about  SO  cuts,  is  published  in  the  "St.  Ry.  Jour."  for  April, 
describing  the  construction  and  operation. 

Zj'««  u-" //ii.r/(>«  /.iHC— An  illustrated  description  is  published  in  the 
"St.  Ry.  Jour."  for  April. 

Minneapolis- St. Paul.— The  anuual  repoit  is  abstracted  in  the  "St.  Ry. 
Jour."  for  April. 

Repair  Slwps.-The  "St.  Ry.  Jour."  for  April  contains  an  article  by 
Mr.  Merriam  describing  the  design  and  equipment  of  a  railway  repair 
shop,  including  illustrations  of  the  building  and  the  tools. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Electric  Lighting  Companies  in  /a^'>a».— According  to  the  "Elec. 
Friend"  (Japan)  for  January,  the  aivioends  for  the  last  six  montns  of 
the  preceding  year  declared  by  the  companies  are  as  follows:  Tokio 
(steam)  7.5  per  cent.,  Kioto  (water-power)  15  percent.,  Osaka  (steam) 
12  per  cent. 

Train  Lighting .—^oxae  details  of  the  systems  used  in  Denmark  are 
illustrated  and  described  by  Mr.  Bruun  in  the  Elek.  Zeit.,"  Match  14. 

Amortization. — The  discussion  of  the  subject  is  continued  in  the  "Elek. 
Zeit.,"  March  14,  by  a  communication  from  Mr.   Pruecker. 

Storage  Battery  Plant. — A  private  residence  plant  of  a  capacity  of 
about  300  lamps  and  a  few  motors,  the  current  being  supplied  from  a 
distant  station,  is  described  and  illustrated  in  the"West.  El.,"  April  6. 

Electric  Lightship  at  Sandy  Hook. — A  brief  illustrated  desciiption  is 
published  in  the  "Elec.  Age,"  March  30. 

WIRES.  WIRING  AND  CONDUITS. 

Sodium  in  Conduits.  —  Mr.  Wright  in  the  Loud.  "Elec,"  Maich  22,  calls 
attention  to  a  compound  which  he  found  on  underground  wiies  and 
which,  several  days  after  its  removal,  gave  brilliant  but  minute  flashes 
of  light  by  drawing  the  finger  over  it ;  he  suggests  that  it  might  have 
been  sodium  oi   potassium. 

Mr.  Voysey  in  the  Lond.  "Elec.  Rev.,"  Match  22,  in  reply  to  a  recent 
editorial  in  that  journal  states  that  the  energy  with  which  sodium 
decomposes  water  produces  sufficient  heat  to  ignite  the  escaping  hydio- 
gen  if  the  sodium  is  prevented  from  darting  about  on  the  surface  of  a 
sufficient  quantity  of  water  to  cool  it;  metallic  sodium  as  found  in  con- 
duits could  therefore  produce  ignition. 

Grounded  Xeutral  Wire. — -To  decide  whether  permission  should  be 
given  in  a  ceitain  city  to  grounding  the  neutral  wire  of  a  three-wire 
system,  the  question  was  submitted  to  the  leading  electrical  society  of 
Germany,  whose  report  was  favorable ;  the  whole  report  signed  by 
Messrs.  Kapp  and  Slaby  is  published  in  the  "Elek.  Zeit.,"  March  14. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Duration  of  Lightning  Flashes. — "La  Nature,"  March  2.  contains  a 
shoit  article  by  Mr.  Guillaume  in  which  he  discusses  the  duiation  of  an 
electric  discharge.  A  spark  produced  suddenly  is  brilliant  duiing  a 
very  short  interval  but  fades  away  gradually,  its  total  duration  is  very 
variable,  depending  upon  ciicumstances  under  which  it  is  produced ; 
ordinarily  the  very  luminous  period  extends  over  several  hundred 
thousandths  of  a  second,  but  Hertz  has  shown  that  the  duiation  of  the 
phenomena  is  so  short  that  one  has  not  been  able  to  determine  it;  it  is. 
however,  much  less  than  a  hundred  millionth  of  a  second  ;  a  lightning 
discharge  often  seems  longer  but  it  is  easy  to  be  deceived  in  this.  Pho- 
tography as  ordinarily  applied  does  not  prove  anything  regaiding  the 
succession  of  spaiks  fiom  the  same  causes  which  it  is  reasonable  to 
believe  exist,  as  the  air  heated  by  the  first  discharge  becomes  a  good 
conductor  and  offers  a  good  path  for  a  second  spark  ;  an  impression  of  a 
light  of  short  duration  has  been  shown  to  be  followed  by  a  sensation  of 
darkness,  then  by  one  of  light  and  again  by  one  of  darkness,  but  a 
simple  observation  is  not  sufficient  to  prove  the  succession  of  discharges. 
Several  photographs  of  lighting  discharges  are  reproduced,  one  by  Weber 
in  which  the  camera  was  simply  rotated  by  hand  so  as  to  describe  the 
surface  of  a  cone;  it  shows  two  parallel  jagged  lines  connected  by  stria- 
tions,  some  of  which  form  complete  eclipses  between  the  two  lines; 
another  photograph  shows  a  multiple  discharge;  in  another  by  Mr. 
Trouvelot  the  camera  was  given  a  jerking  motion  in  a  horizontal  plane, 
the  image  therefore  showed  numerous  parallel  jagged  lines  of  different 
widths  and  shows  either  that  the  duration  of  the  discbarge  was  suffi- 
ciently long  or  that  it  was  composed  of  numerous  discharges  in  exactly 
the  same  path. 

Electric  Currents  of  High  Pressure  and  Periodicity.— A  papei  by  .\Ir. 
Swinton  is  reprinted  with  some  of  the  illustrations  of  the  apparatus  in 
the  Lond.  "Elec.  Eng.,"  March  22.  He  discusses  the  action  of  such 
currents  and  shows  a  number  of  well-known  expeiiments,  ihe  curients 
used  being  those  from  the  disruptive  discharges  of  Leyden  jais.  He 
estimates  that  the  duration  of  the  discharge  of  the  jais  which  he  used 
was   about    one  50  thousandths  of   a  second  and    the    rate  of    oscillation 
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about  200,000  complete  perinds  per  second,  uiakiug  about  four  complete 
Dscillalioiis  for  each  discliarge;  tlie  jars  were  charged  with  an  alternating 
current;  be  calls  attention  to  the  relatively  lontf  Deriod  of  rest  between 
the  discharges  and  criticises  the  terra  "high  frequence"  as  applied  to 
such  currents  because,  although  the  periodicity  is  decidedly  high  during 
each  discharge,  the  time  of  dischaigc  is  so  short  that  the  comparatively 
long  intervals  make  the  average  frequence  really  not  high  at  all  ;  he 
furthermore  believes  that  high  frciiueiice  is  not  at  all  necessary  to 
explain  the  effects  produced  (which  effects  are  mainly  those  shown  by 
Tesla),  all  that  is  necessary  being  impulses  of  exceedingly  short  dura- 
tion. He  describes  a  number  of  well-known  experiments  anu  discusses 
at  some  length  the  beating  of  an  incandescent  lamp  fililment  by  exceed- 
ingly small  currents  of  this  kind. 

J'mnsminion  of  Eleclriiily  l/irough  a  Gas  Surrounding  a  Conductor. 
— The  paper  of  Messrs.  Vicentini  and  Cinelli,  abstracted,  in  the  Digest 
March  2.  is  abstracted  at  some  length  in  "L'Eclairage  Elec. ,"  March  2. 

Resistance  and  the  Discharge  in  a  Mixture  of  Nitrogen  ami  Hydrogen, 
— An  abstract  of  the  paper  of  Miss  Fawcett  fiom  the  "Proc.  Koy.  Soc," 
vol.  56.,  p.  263,  is  published  in  "L'Eclairiige  Klec.."  March  2. 

Waves  and  I'ibrations. — An  abstract  of  the  second  lecture  of  Lord 
Rayleigb  is  given  in  the  I.ond.  "Elec,"  March  22. 

Magnetic  Kolary  Dispersion. — A  recent  paper  by  Mr.  Siertsema  is 
abstracted  briefly  in  the  "Rev.  Gen.  Des.  Sciences,"  Fel.28;  some  curves 
and  formulas  are  given  showing  the  relation  between  the  length  of  the 
wave  and  the  rotation,  for  nitrogen,  oxygen  and  air. 

Electric  Origin  of  Earthquakes. — The  question  whether  earthquakes 
aie  due  to  violent  electric  cuirents  between  the  eaith's  crust  and  the 
atmosphere  is  discussed  in  "L'Elec. ,"  March  23;  the  theory  was  offered 
by  Mr.  Offern  and  was  favored  by  Plante  ;  it  is  believed  that  earthquakes 
are  merely  superficial. 


Testa's  Inventions. — The  "Century  Mag."  for  Apiil  contains  along 
well  illustrated  article  on  "Tesla 's  Oscillator  and  Other  Inventions"  by 
Mr.  Martin;  it  is  written  in  a  popular  stj'le  describing  the  oscillator  and 
a  number  of  light  effects,  which  latter  are  well  illustiated,  some  of  ibem 
by  means  of  photographs  made  by  theii  own  light;  among  the  light 
effects  aie  those  of  the  incandescence  of  a  solid,  phosphorescence, 
incandescence  or  phosphorescence  of  a  rarefied  gas  and  luminosity 
produced  in  a  gas  at  oidinary  pressure.  He  describes  also  effects  with 
widely  .•separated  resonating  circuits  in  one  of  which  it  is  claimed  that 
at  least  one-tenth  of  a  horse  power  was  transmitted  across  a  space  of 
some  20  feet  into  the  bulb  of  a  lamp  without  using  any  wires  at  all; 
other  experiments  show  bow  lamps  were  lighted  by  cui rents  passed 
through  the  human  body;  an  expeiiment  is  described  showing  the  dis- 
tuibance  of  the  earth's  electrical  chaige. 

Some  other  illustrations  of  the  oscillators  are  reproduced  with  a  brief 
description  in  the  "Elec.  Eng."  and  "Elec.  Rev.,"  April  3,  and  one  of 
them  in  "El'ty,"  April  3.  In  the  former  it  is  stated  that  the  principle 
involved  in  the  oscillator  is  that  of  "oscillating  a  coil  or  magnet  with 
gieat  economy  of  energy  in  an  intense  field  and  thus  generating  current 
on  terms  of  veiy  high  efficiency  and  regularity  as  well  as  with  marked 
diminution  in  size  and  weight  of  apparatus.  The  engine  resolves  itself 
down  to  a  chest  or  cylinder  for  the  working  fluid  and  the  piston  for 
carrying  the  ai mature."  There  is  a  strong  air  spring  in  the  top  of  the 
apparatus  and  the  construction  is  such  "that  the  engine  is  always  in 
exact  synchronism  with  the  vibiations  of  this  spring;"  the  engine  varies 
the  amplitude  of  the  vibration  but  the  period  remains  always  the  same; 
"the  recoil  of  the  spring  is  of  course  incompaiably  greater  than  the 
impulse  received  by  it  from  the  engine."  Seveial  distinct  types  are 
shown  and  briefly  described,  that  of  the  moie  advanced  form  being  as 
follows:  "this  minute  machine  had  a  capacity  of  12  lights.  It  consisted 
of  a  small  oscillator  and  a  dynamo,  the  latter  comprising  a  field  magnet 
with  its  exciting  coils  and  an  armature  merely  of  iron.  The  magnet  had 
on  Its  inside  a  number  of  pole  projections  upon  which  the  induced  coils 
were  wound.  The  armature  had  projections  of  lesser  number  than  those 
of  the  field.  In  this  way  the  output  of  the  dynamo  was  increased,  by 
the  number  of  teeth."  It  is  stated  that  there  is  a  preponderance  of  one 
impulse  over  the  other  creating  virtually  the  effect  of  a  direct  or  con- 
tinuous cunent,  but  this  is  not  described.  With  the  latest  foim  of 
oscillator  which  is  illustrated,  the  frequency  is  80  to  100  and  the  steam 
piessure  350  pounds,  the  steam  admission  being  contiolled  by  a  small 
independent  oscillator.  In  conclusion  it  is  stated  that  "there  can  be  no 
doubt  that  in  this  appliance  we  have  a  mechanism  for  the  simultaneous 
utilization  of  steam  and  generation  of  current  under  conditions  that  must 
effect  large  economies  in  every  direction  ;  while  it  should  also  prove 
a  powerful  instrument  for  exhaustive  research." 

Velocity  of  Electric  Waves.— K  paper  by  Prof.  Trowbridge  and  Mr. 
Duane  is  published  in  the  '"Am.  Jour,  of  Sc. "  for  April.  Some  time 
ago  they  suggested  the  following  method  of  measurement;  the  size  of  a 
Hertz  vibrator  is  increased  and  if  necessary  the  shape  changed  until  the 
peiiod  of  oscillation  is  sufficiently  long  to  be  determined  by  photograph- 
ing tne  spark;  the  length  of  the  induced  waves  in  a  secondary  circuit 
tuned  to  resonance  with  the  vibrator  is  then  measured  and  the  quotient 
of  the  wave  length  by  the  time  of  a  complete  oscillation  will  be  the 
required  velocity.  They  arranged  the  apparatus  so  that  the  reaction 
should  be  wholly  electrostatic;  the  method,  which  is  described  in  detail, 
pioved  to  be  very  successful;  the  average  result  is  2.816  multiplied  by 
10  to  [he  teiith  power;  in  the  generally  accepted  value  for  the  velocity  of 
light,  the  constant  is  2.998;  they  do    not  think  it  likely  that  the  error  in 


their  deteiiuination  is  as  great  as  the  difference  between  the  two  values; 
tbeii  experiments  are  to  be  carried  out  more  carefully. 

Double  Kefraction  of  Electric  Waves. — A  paper  by  Mr.  Mack  from  the 
".\nn.  d.  Physik.  u.  Cheraie.,"  No.  2,  p.  .142.  is  abstracted  briefly  in  the 
"Am.  Jour,  of  Sc. "  foi  April.  He  found  that  by  interposing  piecei"  of 
wood  between  Hertz's  well-known  parabolic  reflectors,  the  axes  being 
inclined  to  each  other,  the  electric  waves  can  be  doubly  refracted;  wood 
has  a  different  structure  along  the  direction  of  the  fibres  from  that  per- 
pendicular to  this  direction,  it  is  thus  analogous  to  doubly  lefractmg 
crystals.  The  same  paper  is  abstracted  biiefly  in  the  "Elec.  Eng.," 
April  3. 

Production  of  Kathode  Kays.—k  translation  of  the  abstiact  of  Mr.  de 
Kowalski's  paper  (see  Digest,  March  23)  is  given  in  "Elec.  Ene.," 
April  3. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Electrolysis  of  Gold.— Vix.  Keith's  paper  (abstracted  in'  the  Digest  last 
week)  is  published  in  full  with  the  illustration  in  the  Lond.  "Elec," 
March  22.  In  the  discussion  which  followed  Mr.  Vautin  slated  that  Dr. 
Gore  in  the  "Philosophical  Transactions"  in  1860  proved  that  mercury 
is  electronegative  to  gold  in  a  solution  of  cyanide  of  potassium  and 
that  M).  .Skene  some  time  ago  pointed  out  that  gold  was  so  electro-posi- 
tive to  mercury  that  it  was  dangerous  to  allow  them  to  come  in  contact, 
as  the  gold  was  dissolved  and  the  meicurj'  was  not;  the  same  process 
had  been  used  in  a  mine  in  Hungary  for  two  years;  experiments  were 
carried  out  there  with  and  without  the  mercuric  cyanide  and  the  results 
were  in  favor  of  mercury  cyanide  alone;  of  all  the  methods  suggested 
he  thought  none  were  better  than  the  practice  of  simply  using  zinc;  if 
theie  IS  any  free  alkali  present  there  is  a  great  risk  of  forming  alkaline 
sulphides.  Mr.  Swinburn  fav  jred  going  back  to  the  simple  process  of 
using  zinc  shavings  without  all  the  complications  of  ihe  electric  process 
and  he  does  not  think  that  electrolysis  is  going  to  do  much  good  in  the 
recovery  of  gold.  Mr.  Crompton  asked  whether  there  was  not  consider- 
able difficulty  in  keeping  the  porous  pots  in  order,  as  such  pots  had  given 
considerable  trouble  in  an  important  copper  process;  he  suggested  that 
the  results  of  a  more  quantified  character  would  not  have  been  accepta- 
ble. Mi.  Keith  staied-that  he  had  never  passed  as  much  as  100  tons 
through  the  process,  but  he  had  used  it  to  a  sufficient  extent  to  satisfy 
himself  that  the  process  was  practicable;  in  the  zinc  process  he  believed 
that  about  50  times  as  much  zinc  was  used  as  was  necessary;  there  was 
no  difliculty  in  the  use  of  porous  pots.  The  subject  is  also  discussed  in 
the  leading  editorial  in  that  journal,  which  however  contains  nothing 
new. 

Mr.  Andreoli  in  the  Lond.  "Elec.  Rev.,"  March  22.  remarked  that 
Faraday  would  have  been  horrified  if  he  had  heaid  this  paper  read;  he 
believes  that  there  are  some  people  who  are  ready  to  upset  the  elaboiate 
equations  and  theories  regardrng  the  statement  that  the  presence  of 
oxygen  is  necessary  for  dissolving  the  gold;  he  believes  that  there  is 
nothing  particularly  original  in  this  mode  of  electro-deposition,  and 
although  its  merits  and  advantages  are  exaggerated,  it  's  no  doubt  far 
superror  to  and  cheaper  than  the  Siemens  process,  which  is  neither  very 
good  nor  new;  he  suggests  that  there  is  nothing  about  the  electrolysis  of 
gold  solutions  in  the  paper.  Mi.  Fitzgerald  in  an  article  in  the  same 
journal  also  discusses  the  subject.  He  considers  the  paper  open  to 
objections  and  discussion  ;  he  discusses  the  question  why  such  a  poor 
solvent  as  cyanide  of  potassium  is  ever  used  when  so  powerful  a  solv- 
ent as  chlorine  is  so  readily  available,  the  explanation  of  which  is 
that  gold  in  chloride  solutions  is  electro-negative  to  almost  every  other 
metal;  he  also  discusses  the  question  whether  potassium  cyanate  and 
not  potassium  cyanide  is  the  real  solvent  of  gold  and  doubts 
whether  it  is  necessaiy  to  convert  any  cyanide  into  cyanate  in  order  to 
promote  the  solvent  action  ;  other  analogous  questions  are  discussed. 

Diaphragm  of  Soap.— According  to  "Cosmos,"  March  9,  Mr.  Kellner 
of  Austria  has  patented  the  use  of  a  diaphragm  of  soap  for  use  in  elec- 
trolysis. In  separating  substances  by  a  diaphragm  those  which  have  an 
affinity  for  the  material  of  the  diaphragm  traverse  it  more  rapidly;  in 
electiolyzing  a  solution  of  salt  if  the  salt  is  placed  in  the  anode 
portion  and  is  forced  to  diffuse  through  the  diaphragm  the  return  diffu- 
sion of  the  caustic  soda  from  the  cathode  portion  is  prevented  almost 
completely;  the  phenomena  can  be  explained  by  a  sort  of  chemical 
repulsion  between  the  soap  and  the  salt  solution  oi  by  a  special  affinity  of 
the  soap  and  the  alkaline  caustic;  it  is  best  to  make  the  soap  of  the  same 
alkali  as  that  contained  in  the  salt. 

Electrolysis  of  Fused  Salt. — The  article  of  Mr.  Andreoli  is  continued  in 
"L'Elec,"  March  23;  the  historical  summary  is  continued;  a  table  is 
reprinted  from  a  paper  by  Mr.  Braun  giving  the  conductivity  and 
other  data  of  a  number  of  fused  salts,  as  also  the  fusing  temperatures 
of  the  metals. 

Cells  with  Eusea  Electrolvtes. — An  abstract  of  Mr.  Swan's  paper  from 
the  "  Proc.  Roy.  Soc."  vol.  56,  p.  56,  is  published  with  illustrations  in 
"L'Eclarrage  Elec,"  March  2. 

Kesislance  of  Electrolytes.— The  "l.ouA.  TS,\^c.  Rev.."  March  22,  calls 
attention  to  an  article  by  Prof.  Koblrauscb  in  the  "Zeit.  Phys.  Cbem.," 
IS,  p. 126.  in  which  he  justifies  the  use  of  his  well-known  method  of 
determining  the  resistance  of  electrolytes;  he  believes  that  the  telephone 
method  with  alternating  currents  can  be  used  for  much  higher  resistances 
than  those  examined  by  Mr.  Wildeimann  and    is  more  convenient. 

Electrochemical  Analysis. — The  Lond.  "Elec.  Rev.,"  Maich  22,  recom- 
mends a  paper  by  Mr.  Boitmann  in  the  "Monatsbefte  fuer  Chemie, " 
15,  p.  280,  in  which  he  describes  the  method  of  estimating  the  balocens 
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elect.olytically.  Also  a  paper  by  Mr.  Oettel  in  the  "Zeit.  f.  Elec.  u. 
Ekktrocbcni.."  6.  p.  192.  in  which  he  describes  the  electrolytic  deter- 
mindtloD  of  nickel  and  cobalt. 

Flaling  -oilli  Uuimium  Sihrr.-Tbe  Cowper-Coles  process  is  desciibed 
brieny  in  "La  Nature."  March  2;  the  bath  is  made  of  a  solution  of  the 
double  cyanide  of  cadmium  and  potassium  and  the  anode  of  the  alloy 
of  cadmium  and  silver,  conlaininB  say  7.5  per  cent,  of  cadmium;  the 
cadmium  hardens  the  silvci. 

/,/^clnc  Tamun^'.-rhc  Lond.  "Elec.  Rev.."  lilarch  22,  recommends 
very  highly  (but  does  not  abstract)  a  paper  by  Mr.  Grolh  in  the  "Scot- 
tish Leather  Trader"  (no  dale  given) ;  the  paper  was  read  quite  recently 
and  shows  the  supeiiority  of  the  Groth  system.  (According  to  a  recent 
statement  in  a  German  jouinal  the  use  of  this  system  in  a  large  installa- 
tion in  Switzerland  was  abandoned  as  it  was  too  expensive.) 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
A/ean  Spherical  hitnisity  of  Sources  of  Light.- Km  article  of  some 
length  by  Mr.  Blondel  is  begun  in  "L'Eclairage  Elec,"  March  2.  He 
defines  luminous  flux  and  di.scusses  the  formula  for  it;  he  describes  an 
apparatus  for  measuiing  the  intensity  of  a  light  in  difiereut  directions 
in  a  vertical  plane;  all  those  in  which  mirrors  are  used  at  difiterent 
inclinations  combined  with  the  displacement  of  the  souice  of  light  are 
open  to  criticism:  in  the  method  which  he  describes,  first  suggested  by 
von  Hefner  Alteneck.  these  objections  are  overcome;   an    illustration    is 


to  the  photometer,  this  mirror  being  then  revolved  around  this  axis, 
thus  reflecting  the  light  emitted  in  vaiious  angles  in  a  vertical  plane  into 
the  photometer,  the  inclination  of  the  mirror  with  respect  to  the  beams 
of  light,  and  the  distance  from  the  light  to  the  photometer  being  thereby 
always  maintained  constant;  this  latter  distance  should  be  compaiatively 
great ,  the  loss  in  the  miiror  can  be  raeasuied  by  replacing  the  lamp 
with  a  standard  candle.  This  method  has  given  very  good  results  in 
practice  and  is  the  one  at  present  used  at  the  Central  Laboiatoiy  in 
Paris.  He  discusses  the  objections  to  this  method,  one  of  which  is  the 
large  number  of  measurements  which  must  be  taken  and  it  is  not  suffi- 
ciently accurate,  the  errors  being  about  20  per  cent.  ;  he  promises  a 
description  of  another  method  which  is  more  accurate. 

Measuring  the  Figures  of  Merit  of  Tekphone  Annunciators.— \n  arti- 
cle by  Dr.  Tobler  in  the  "Jour.  Teleg.."  Feb.  25.  describes  a  simple 
method  for  comparing  annunciators,  and  contains  the  results  of  some 
comparative  tests.  The  figure  of  merit  is  usually  given  for  continuous 
currents  but  he  believes  it  should  also  be  obtained  for  alteinating  cur- 
rents; the  difficulty  in  the  way  ot  such  measuiements  is  that  an  alter- 
nating current  ampere  meter  for  such  small  currents  is  a  very  expensive 
instrument;  he  therefore  used  a  Froinent  motor  driven  by  four 
Leclancbe  cells  giving  3.6  volts  and  0.6  amperes,  which  was  made  to 
operate  an  interrupter  connecting  the  testing  circuit  alternately  with  the 
two  ends  of  a  series  of  cells,  the  middle  point  of  which  was  connected 
to  the  other  end  of  the  circuit,  thus  generating  an  alternating  current 
from  a  battery ;  a  continuous  current  milliampere  meter  is  inserted  in 
one  branch  of  the  battery  circuit  and  an  equivalent  resistance  in  the 
other,  the  ampeiemeter  theiefore  measures  one  half  of  the  current.  The 
results  seem  to  show  the  superiority  of  the  annunciator  made  by  the 
Western  Electric  Manufacturing  Company. 

Induction  in  Cables.— K  paper  by  Dr.  Breisig  is  begun  in  the  "Elek 
Zeit.,"  March  14;  in  the  present  portion  he  describes  measurements 
which  were  made  with  coils  of  double  wires. 

Heating  of  Wires.— h  paper  by  Dr.  Muellendoif  on  safety  fuses  is 
reprinted  in  the  "Zeit.  fuer  Elek.,"  Maich  1  and  15;  it  appears  to  deal 
almost  entirely  with  the  heating  of  wires  and  contains  a  number  of 
simple  formulas. 

Ca/t/aKOOTcfer.— The  Sullivan  universal  galvanometer  of  the  D'Arson- 
val  type  is  described  and  illustrated  in  the  Lond.  "Elec.  Rev.,"  March 
22;  it  is  claimed  to  be  the  only  form  of  moving  coil  galvanometer  which 
can  be  used  at  sea. 

Harmonic  Analyzer.— h.  Physical  Society  paper  by  Mr.  Yule  is 
abstracted  briefly  with  an  illustiation  and  the  theoiy,  in  the  Lond. 
"Elec,"  March  22;  the  instrument  is  practically  the  inverse  of  the  one 
invented    by  Prof.  Henrici. 

Instrument  for  Measuring  Difference  in  I'Aase.—Maioz  Cardew's  papei 
of  the  "Pioc.  Roy.  Soc,"  vol.  56,  p.  250,  is  abstracted  in  "L'Eclaiiage 
Elec,"  March  2. 

Electrical  Standards. — The  specifications  for  the  practical  application 
of  the  definitions  of  the  electiical  units  referred  to  in  the  Act  of  Congress 
of  July  12,  1894,  and  which  were  adopted  by  the  National  Academy  of 
Sciences  Feb.  9,  are  published  in  full  in  the  "Am.  Jour,  of  Sc. "  for 
April,  including  an  illustration  of  the  standard  cell. 

Tests  of  the  Guelcher  Thermoelectric  Battery. — A  translation  of  the 
article  with  illustrations,  abstracted  in  Digest,  Dec.  22,  is  published  in 
"Elec.  Rev.,'  April  3. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Tel-^graphic  .Vewspaper  Printing.— "Xhfi  "Zeit.  fuer  Elek. ."March  IS, de- 
scribes the  system  of  Messrs.  Meray-Horvath  and  Roza,  with  which  experi- 
ments are  being  made  in  the  city  of  Graz.  Austria.  The  system  is  briefly 
as  follows:  the    news  is  leceived  at  a  central    station,  and  is  transcribed 


by  an  instrument  like  a  typewriter  which  prints  one  copy  in  typewritten 
characters  and  anolhei  copy  in  corresponding  dots  and  dashes  on  the 
strip  of  silvered  paper;  the  speed  of  this  machine  is  said  to  be  ten 
times  as  great  as  that  of  a  compositor  setting  type  by  band,  and  is  esti- 
mated to  be  200  to  300  lines  pei  hour  (presumably  referring  to  a  news- 
papei  column) ;  this  copy  is  then  corrected  and  the  same  corrections 
made  on  the  paper  band;  by  means  of  the  latter  it  is  then  transmilied 
telegraphically  by  an  automatic  apparatus  to  as  many  lecciving  stations 
as  desired,  at  which  stations  the  matter  is  received  in  the  same  form  on 
a  band  of  paper;  the  speed  of  this  apparatus  is  said  to  be  about  500  lines 
per  hour;  these  bands  as  leceived  pass  through  another  machine  which 
automatically  piesses  a  type,  corresponding  to  the  letter  of  tlie  Morse 
signal,  into  a  plastic  mass,  into  which  stereotype  metal  is  then  poured 
forming  the  plates  from  which  the  paper  is  leprinted.  It  is  claimed  that 
the  saving  in  the  latter  machine  is  86  per  cent,  as  compared  with  hand 
setting;  the  price  of  the  lattei  machine  is  said  to  be  about  $17,500  to 
$25,000  while  that  of  machines  for  sending  the  messages  telegraphically 
is  only  about  $850;  a  machine  can  deliver  120  lines  per  hour. 

Automatic  Telegraph  Transmitter, — The  Schklar  system  is  described 
and  illustrated  in  the  "Zeit.  fuer  Elek,"  March  15;  the  transmitter 
has  a  keyboard  like  a  typewriter,  the  lever  for  each  key  having  make- 
and-break  contacts  corresponding  to  the  particular  letter,  according  to 
the  Morse  alphabet;  on  depressing  a  key  the  corresponding  signals  are 
sent  to  line  automatically;  the  apparatus  is  said  to  be  simple  and  prac 
ticable  and  insures  greater  accuracy  in  transmitting. 

Telegraph  Poles  in  fnpan. — According  to  an  article  in  the  "Elec. 
Friend"  (Japan)  for  January  the  number  of  poles  belonging  to  the 
government  is  272,058  foi  telegraph  wires,  and  12.633  for  telephone 
wires;  almost  half  of  these  are  "bouchalized"  (treated  with  copper 
solution),  the  average  life  of  which  in  that  country  is  about  15  years, 
while  that  of  the  poles  not  tieated  is  7.52  years;  the  poles  are  of  cedar, 
which  is  very  plentiful  there. 

Telegraph  Instruments  in  fapan. — According  to  "Elec.  Friend" 
(Japan)  for  January  the  number  of  instruments  in  Japan  at  the  end  of 
1894  was  as  follows:  Morse  inkwriter  1,143,  quadruplex  6,  duplex  22. 
Wheatstone  automatic  8,  telephones  33. 

Government  Telephone  Lines  in  Austria. — The  complete  list  of  the 
lines  and  number  of  subscribers  is  published  in  the  "Elek.  Zeit.," 
March  14. 

Telephone  Reminiscences. — An  interesting  and  historical  retrospect 
taken  from  a  recent  subject  by  Prof.  Hughes  is  published  in  the  Lond. 
"Elec."  and  "Elec  Eng.,"  Match  22. 

Telephone  Rates  for  New  York  City. — The  "Elec.  Eng."  and  "Elec. 
Rev.,"  Apiil  3,  publish  a  table  of  the  new  rates  based  on  the  number  of 
messages. 

New  York  State  Telephone  Bill. — Some  criticisms  of  Mr.  Sterne's 
pamphlet  are  given  in  the  "Elec.  Rev.."  .\piil  3. 

Automatic  Block  System.- — The  Hall  system  used  between  Philadelphia 
and  Jenkintown  is  described  and  illustiated  in    "Eng.  News.,"  April  4. 

MISCELLANEOUS. 

Developing  Muscles  by  Electricity. — "Cosmos,"  Jan.  19,  contains  an 
article  by  Ml.  Gil  reprinted  in  full  in  the  "Rev.  Int.  d'Electrother- 
apie"  for  Januaiy  in  leply  to  a  short  aiticle  whith  was  reprinted  in 
numerous  American  papeis  (copied  we  believe  from  the  Digest,  Aug. 
4,  and  The  Electrical  World,  .lug.  U,  p.  122) ;  he  describes  the 
original  experiments  more  fully  isee  also  The  Electric.vl  World, 
Nov.  24,  p.  544)  ;  they  were  made  by  Dr.  Debedat  in  Bordeaux  to  deter- 
mine the  question  whether  the  number  of  muscular  fibres  was  increased 
or  whether  the  special  properties  of  the  muscular  tissue  were  developed. 
Experiments  were  made  on  the  left  thigh  muscles  of  six  similar  rabbits 
duiing  theii  growing  period;  they  were  submitted  to  the  action  of  elec- 
tric cunents  during  20  consecutive  days  the  treatment  lasting  four  min- 
utes, during  which  the  applications  were  made  regularly  at  the  rate  of  30 
per  minute;  the  muscles  on  only  one  side  of  the  animal  were  treated, 
those  on  the  other  side  being  left  normal  for  compaiison;  during  the 
whole  time  the  animals  were  confined  so  that  they  could  not  move. 
The  conclusions  were  as  follows:  the  action  of  electiicity  on  muscular 
nutrition  is  complex;  in  the  form  of  continuous  currents  it  acts  differ- 
ently than  to  excite  contraction;  so  far  as  it  excites  contraction  its 
action  is  comparable  to  that  of  ordinary  exercise,  ovei  which  it  has 
impoitant  advantages  from  a  therapeutic  standpoint;  moderate  muscu- 
lar exercise  caused  by  rhythmic  faradic  cunents,  representing  natuial 
exercise, produced  very  marked  effects;  excitation  by  rhythmic  galvanic 
currents  in  the  form  of  shocks  produced  a  favorable  action,  but  the 
action  is  less  than  that  produced  by  faradic  currents;  prolonged  tetani- 
zation  by  faradic  currents  produced  an  overworking  of  the  muscle  fol- 
lowed by  a  wasting  away  of  the  tissue;  a  static  spark  piodnced  no  per- 
manent modification.  In  conclusion  he  states  that  contrary  to  the  opin- 
ion of  certain  authors,  these  experiments  show  that  the  action  of  electri- 
city is  a  real  one;  they  also  show  what  mode  of  electrification  is  best  to 
produce  muscular  contraction;  the  results  are  of  great  importance.  An 
extract  from  the  paper  is  also  published  in  "L'Elec. ,"  March  2. 

Calcium  Carbide  and  Acetylene. — A  recent  lecture  by  Dr.  Frank  on  the 
production  of  acetylene  and  its  application  in  the  manufacture  of  illu- 
minating gas,  alcohol,  etc.,  is  reprinted  in  the  "Elek.  Zeit.,"  March  7. 
In  an  editorial  in  the  same  issue  it  is  claimed  that  the  fear  that  this  gas 
will  become  a  powerful  competitor  of  the  electric  light  is  groundless 
as    is  shown    by  the  stock  quotations  of    the  electrical  companies,  when 
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this  invention  was  made  public;  it  considers  that  stock  quotations  may 
be  relied  upon  as  a  means  of  propliesying;  electrical  companies  need 
therefore  have  no  fears;  the  use  of  pure  acetylene  for  illuminating  pur- 
poses meets  with  very  important  objectiousof  which  two  are  mentioned, 
it  cannot  be  used  in  the  same  burners  and  the  picsent  gas  works 
represent  so  much  capital  that  they  would  not  he  rebuilt  immediately 
for  the  manufacture  of  acetylene.  lu  order  to  comi)ete  with  the  Welsbach 
company,  acetylene,  for  the  same  illumination,  would  have  to  be  sold 
for  about  half  the  price  of  ordinary  illuminating  gas,  and  it  is  hardly 
likely  that  it  can  be  made  at  thai  price;  if  therefore  the  Welsbach  light 
has  not  tieen  able  to  injure  the  clectiic  light,  acetylene  will  be  even  less 
capable  of  doing  so.  It  is  claimed  that  one  of  the  chief  values  of  the 
carbide  lies  in  the  fact  that  it  may  be  used  as  a  cairier  of  energy. 

Disintegration  oj  Organic  Tissue  by  High  Tension  Currents.— K 
recent  paper  by  Dr.  Parsons  is  absti acted  briefly  in  the  Lond.  "Elec. 
Rev.,"  March  22.  He  describes  investigations  undertaken  to  ascertain 
the  capabilities  of  electricity  as  a  destructive  agent  in  the  treatment  of 
malignant  diseases;  his  experiments  «eie  conducted  with  high  tension 
currents  which  reduced  the  heating  and  caustic  action  and  increased  the 
destructive  action  enormously;  with  freshly  killed  beef  the  structure 
was  completely  deslioyed  ;  with  a  lower  pressure,  muscular  fibres  were 
broken  up  and  the  destruction  extended  through  the  whole  path  of  the 
current.  Dr.  Jones,  who  made  similar  experiments,  claims  that  the 
destruction  is  due  simply  to  the  heat,  as  there  is  no  other  possible  way 
in  which  the  energy  could  expend  itself  on  such  a  conductor.  Dr. 
Horrocks  believes  that  if  it  cin  be  shown  that  living  cells  are  broken  up 
by  an  electric  current  it  is  conceivable  that  this  method  has  a  future 
before  it;  if  the  tissue  of  a  tumor  for  instance  could  be  broken  up  by 
electric  currents  one  might  succeed  in  setting  up  changes  which  would 
lesult  in  the  absorption  of  the  tumor  oi  the  exudation. 

Electric  Currents  in  the  Living  Body.  —Mr.  Hattatt  in  a  communication 
to  the  Lond.  "Elec.  Rev.,"  March  22,  considers  that  the  recent  lecture 
of  Prof.  Horsley  (see  Digest.  March  23,  30),  is  hardly  up  to  date.  He 
quotes  at  some  length  from  a  paper  by  Drs.  Bleyer  and  Weill  read  before 
the  American  Electiotherapeutic  Association  in  September,  1893, 
which  he  claims  should  be  lead  by  all  interested. 

Death  by  Electricity.— kccotiva%  to  the  "Rev.  Int.  Electrotherapie" 
for  December  Dr.  D'Aisonval  stated  that  it  is  generally  believed  that 
alternating  currents  aie  more  dangerous  than  continuous;  it  is  quite  the 
contrary,  however;  accidents  with  continuous  cuirents  are  almost  always 
fatal  because  of  death  being  due  to  electrolytic  phenomena,  as  the  body 
is  not  a  homogeneous  conductor  and  polarizing  actions  are  produced 
not  only  at  the  points  of  application  but  also  at  every  surface  separating 
two  different  tissues  traversed  by  the  current.  Mr.  Chaubeau  in  refer- 
ence to  resuscitation  stated  that  there  was  a  great  diffeience  whether 
the  subjects  were  in  a  state  of  syncope  oi  whether  they  were  asphyxi- 
ated, in  the  former  case  resuscitation  may  take  several  hours  while 
those  in  the  second  "at  the  end  of  a  relatively  very  short  time,  which 
does  not  exceed  more  than  several  minutes,  resist  all  efforts  at  resusci- 
tation." 

Electrotherapeutics. — A  tianslation  of  the  paper  of  Mr.  Meylan  on 
"Utilizing  Electric  Lighting  Circuits  in  Electrotherapeutics,"  which 
was  abstracted  in  the  Digest,  Dec.  1,  is  published  in  the  Lond.  "Elec. 
Rev.,"  March  22,  with  the  illustrations. 

Electrotherapeutics.— The  French  monthly  "Revue  Internationale 
d'Electrotheiapie"  contains  numerous  interesting  articles  on  this  sub- 
ject which,  as  they  pertain  more  directly  to  medical  science,  will  not  be 
referred  to  in  these  columns  unless  they  are  thought  to  be  of  geneial 
interest. 

Extracting  Metallic  Particles  from  the  Eye.— In  a  note  in  the  "Rev.  Int. 
Electrotherapie"  for  January  Mr.  Sulzer  states  that  an  electromagnet 
can  be  applied  in  two  ways  for  extracting  paiticles  of  iron  from  the 
eye,  either  by  placing  a  strong  magnet  in  front  of  the  eye  or  if  this 
does  not  suffice  then  by  means  of  a  pointed  magnet  introduced  into  it; 
with  the  magnets  formerly  used  in  the  second  method,  one  pole 
was  used,  directly,  the  other  pole  being  held  by  the  operator,  bi:t  the 
attractive  force  is  then  very  feeble;  a  much  greater  force  may  be 
obtained  by  making  the  magnet  in  the  form  of  a  horseshoe  the  two 
pointed  poles  coming  veiy  close  together  and  separated  by  a  non- 
magnetic metal. 

Electro-Culture. — "Cosmos,"  March  23.  abstracts  briefly  from  "Genie 
Civil"  the  results  of  some  experiments  of  Mr.  Luehnenschloss  with  the 
apparatus  called  geomagnetifere  (not  described);  in  a  potato  field  those 
plants  which  were  treated  weighed  il;i  per  cent,  more  and  the  richness 
in  starch  was  23.7  to  20  7  greater ;  during  another  year  the  treated  plants 
yielded  10  per  cent,  more  potatoes  in  quantity  and  of  a  supeiior  quality. 

Electrical  Industries. — According  to  Mr.  Shoolbred  the  amount  of  capi- 
tal engaged  in  this  industry,  not  including  telegraphy,  is  as  follows: 
England  $100,000,000,  France  $150,000,000,  Germany  S200, 000, 000.  Austria, 
Italy.  Spain  and  Switzerland  $180,000,000;  Russia,  Sweden,  Norway  and 
Denmaik  $50,000,000;  ITnited  States  J-450,000,000.  Canada  and  other 
American  countries  ?5U,000.000,  making  a  total  of  about  $580,000,000  in 
Europe  and  $500,000,000  in  America. 

Educational. — The  article  by  Mr.  Wilke  mentioned  in  the  Digest  last 
week  is  concluded  in  the  "Zeit.  f.  Elect,  u.  Electrochem.,"  March  15. 

Ma.xitn. — "Cassiei's  Mag."  for  ApVil  contains  a  long,  well  illustrated 
article  by    Mr.  Smith    on  "Some    Features    of   the    Incentive  Career  of 


Hiram  S.  Maxim;"  although  dealing  majnly  with  his  other  Inventions 
some  reference  to  those  in  the  electrical  field  is  given. 

Sc lent i tic  EounJations  of  Electrical  Engineering.— fi.  paper  by  Mr. 
Bailey  read  before  the  Northern  Soc.  of  Elec.  Eng.  is  reprinted  in  full 
in  "El'ty,"  April  3. 

Manual  Training.— h  second  article  by  Dr.  Henderson  on  manual 
training  is  published  in  the  "Pop.  Sc.   Mo."  for  ApriL 

Digest. — The  number  of  journals  which  were  examined  and  abstracted 
for  this  depaituent  during  the  first  three  months  of  the  present  year  is 
as  follows:  foreign  262,  American  188.  total  450,  or  nearly  35  journals 
per  issue. 

New  Books. 


The  Telephone  Hand-Book.  By  Herbert  Laws  Webb.  Chicago:  Elec- 
trician Publishing  Company.  146  pages,  128  illustrations.  Puce,  $1. 
In  the  preface  to  this  useful  little  book  the  author  stites  that  its  object 
is  to  meet  a  demand  for  a  practical  book  on  telephone  working  and 
management,  and  that  with  the  exception  of  a  few  descriptions  the 
mattei  is  based  entirely  on  American    practice. 

The  first  several  chapters  give  in  simple  language  the  theory  of  the 
telephonic  transmission  of  speech  and  of  the  telephone  microphone  and 
accessoiies,  following  which  are  a  dozen  or  mote  chapters  descriptive  of 
numerous  forms  of  telephone  receivers  and  transmitters.  A  numbei  of 
chapters  come  next  relating  to  batteries  and  their  management,  magneto 
bells,  switches,  line  constiuction,  circuits,  installations,  inspection  and 
maintenance,  etc.  Other  topics  treated  are  the  condenser  in  telephony, 
electromagnetic  retardation,  long  distance  and  duplex  telephony,  simul- 
taneous telegraphy  and  telephony,  exchange  working,  party  lines,  the 
bridging  bell,  etc. 

We  have  no  hesitancy  in  saying  that  the  work  is  by  far  the  best  prac- 
tical treatise  on  the  modern  practice  of  telephony  yet  wiitten,  and  we 
can  recommend  it  with  confidence  to  those  engaged  in  practical  tele- 
phone work,  as  well  as  to  students  and  others  desiring  to  obtain  an 
intelligent  knowledge  of  the  subject.  We  regret  to  add  that  the  mechani- 
cal execution  of  the  book  is  far  from  being  in  keeping  with  the  value  of 
its  contents. 


The  National  Electric  Light  Association  has  published  in  book  form 
the  proceedings  of  the  Washington  Convention,  held  in  February,  1894 
The  binding  and  typographical  work  aie  of  the  veiy  acceptable  style 
which  characterized  the  previous  volumes  of  pioceedings,  and  the 
book  is  given,  by  Mr.  C.  P.  Scott's  paper  on  the  transmission  of  power 
by  polpyhase  currents,  a  permanent  value  which  the  average  convention 
record  could  not  be  expected  to  attain.  The  illustrated  lecture  of  Messrs. 
Martin  and  Stieringer  also  gives  special  interest  to  this  volume  of  pro- 
ceedings. 


Public  Reception  of  tlie  Edison  EIectrlC[llluininatin2  Company 
of  Brooklyn. 

On  April  3  the  officers  and  directois  of  the  Edison  Electric  Illumin- 
ating Company  of  Brooklyn  gave  their  annual  reception,  which  was  ren- 
dered of  more  than  usual  interest  by  the  oppoitunity  given  to  inspect 
the  new  machinery  in  its  First  District  station  in  Pearl  street. 

In  order  to  add  to  the  interest  of  the  occasion  a  large  number  of  very 
interesting  exhibits  illustrating  the  progress  of  electrical  science  were 
shown.  The  guests  uponenteiing  the  building  were  ushered  into  the  new 
Otis  electric  elevator,  which  carried  them  to  the  third  flooi,  where  they 
entered  a  large  tiled  main  hall  in  which  was  located  an  exhibition  plat- 
form. Here  were  seen  in  operation  electric  motors,  incandescent  lamps 
of  different  candle  power  in  various  colors,  and  every  kind  of  electric 
cooking  utensil.  One  of  the  exhibits  here  which  attracted  particular 
attention  was  the  Quimby  hydraulic  elevator  pump  by  means  of  which 
it  is  possible  to  operate  the  piesent  hydraulic  apparatus  B^  electricity 
tar  more  economically  than  by  steam  pumps, and  it  is  therefore  fast  find- 
ing f.'.vor  among  users  of  elevators. 

The  lecture  loom  Was  given  over  to  a  large  number  of  novel  exhibits, 
including  a  new  direct-connected  eKvator  outfit,  built  by  the  A.  B.  See 
Manufacturing  Company,  in  full  operation.  With  this  elevator  system 
energy  is  only  consumed  when  it  is  in  actual  operation.  There  are 
already  some  hundred  of  these  elevators  in  use  in  the  city  of  Brooklyn. 

Dr.  Hutchinson,  of  the  Long  Island  College  Hospital,  kindly  famished  • 
his  seivices  for  the  evening  to  illustrate  the  use  of  medical  apparatus. 
Among  the  apparatus  shown  were  a  private  collection  of  Dr.  Hutchinson 
and  devices  by  the  Monarch  company,  Messrs.  J.  C.  Vetter  &  Co.,  and 
the  Meyrowitz  Company.  Mrs.  Lempke,  the  well-known  lecturer,  illus- 
trated the  use  of  different  electric  cooking  utensils, of  which  a  very  large 
number  were  on  exhibition.  This  excited  great  interest  among  the  lady 
visitors,  who  saw  meat  roasted  and  cakes  baked  within  a  few  feet  with- 
out the  usual  accompaniment  of  distressing  heat. 

Among  the  exhibits  which  appealed  strongly  to  the  ladies  was  that  of 
a  piauo  operated  by  an  elect! ic  attachment  made  by  the  Automaton  Piano 
Company.  This  attachment  can  be  fitted  to  any  ordinaiy  piano  and  ren- 
ders it  possible  to  produce  the  most  difficult  music    without  human  aid. 

In  the  meter  room  the  Edison  electrolytic  meter  was  explained  to 
the  visitors. 
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The  guests  were  taken  along  the  RaHeiy  in  front  of  the  large  distiibut- 
ing  switchboard,  and  the  various  meters  and  switches  for  controlling  the 
underground  oiicuits  and  regulating  the  E.  M.  F.  were  explained. 
Much  interest  was  manifested  in  the  new  plant,  which  is  described  in 
another  column,  particular  curiosity  being  manifested  as  to  the 
"boosters." 

The  space  in  the  engine  department  left  for  future  machinery  was 
occupied  by  a  number  of  exhibits,  including  one  by  the  De  La  Vergne 
Refrigeiating  Company.  With  the  process  of  this  company  employing 
electric  motors  it  is  possible  to  furnish  cooling  power  and  ice  at  much  less 
cost  than  by  the  older  methods.  On  the  same  floor  was  an  exhibit  of 
the  Edison  street  arc  light  system,  which  has  recently  been  put  in  such 
extensive  use  in  the  slreeU  of  Brooklyn.    The  exhibit  included  tbe  auto- 


as  16,000  and  as  high  as  24,000  per  second.      It  withstands  oxidation  and 
exposure  to  weather  and  is  highly  polished  and  tempered. 

These  telephones  are  not  an  experiment,  but  are  now  in  use  on 
grounded  circuits  from  58  to  130  miles  in  length.  In  one  instance  13 
instruments  have  been  operated  in  series  on  grounded  ciicuit  116  miles 
long,  and  successful  results  arc  claimed  to  have  been  obtained  on  a 
metallic  circuit  .100  miles  long. 

Some  Improved  Electric  Search  Lights. 

Although  electric  search  lights  have  long  been  included  by  the  navy 
in  the  category  of  indispensable  equipment,  their  use  in  commercial 
marine  service  has  been  restricted  by  reason  of  the  great  cost  and  the 
necessity  of  skilled  attendance.    These  objections  are  said  to  be  entirely 


Fig.  1. — Improved  Search  Light,  4u,000  Caxdce  Power. 


Fig.  2. — Improved  Search  Light,  12,000  Candle  Powbr. 


matic  clock  switch  used  for  turning  on  and  off  the  lights,  as  well  as  a  model 
of  the  underground  system  of  service  mains  to  which  the  pole  was  con- 
nected. Near  this  exhibit  was  one  of  tbe  water  pail  forges,  which  excited 
much  surprise  among  the  visitors,  who  saw 
the  smith  heating  his  iron  by  simply  dipping 
it  in  water. 

Another  exhibit  of  interest  to  the  ladies  was 
a  sewing  machine  run  by  an  electric  motor 
and  opeiated  by  Mr.  Ellis  who  did  a  large 
amount  of  fancy  embroideiy  upon  thin  ma- 
terial. The  General  Incandescent  Arc  Light 
Company  uf  New  York  had  an  exhibit  of 
low  tension  arc  lamps,  including  a  variety  of 
ornamental  designs  for  inside  lighting. 

The  officers  of  tbe  Illuminating  Company 
are  Mr.  Ethan  Allen  Doty,  president;  Mr. 
Royal  C.  Peabody,  secretary  and  treasurer, 
and  Mi.  W.  S.  Barstow,  general  superin- 
tendent. 

Aluminum  Diaphragm  Telephone. 

The  new  telephone  herewith  illustiated  is 
being  introduced  by  the  Pittsburgh  (Pa.)  Tele- 
phone Company.  The  feature  of  the  instru- 
ment is  the  compound  aluminum  diaphragm, 
which  is  claimed  to  give  the  most  perfect 
results  so  far  obtained.  With  this  diaphiagm 
it  is  said  to  be  possible  to  carry  on  conversa- 
tion eight  to  ten  feet  away  from  the 
transmitter  and  at  four  to  six  inches  it 
is  said  to  be  equal  to  the  best  long 
distance  transmitters.  A  new  non-infringing  receiver  hook  is  another 
feature  of  the  instrument.  The  outfit  is  made  in  the  most  familiar  form 
in  ordei  not  to  confuse  any  one  using  it  for  the  first  lime.  The  alumi- 
num diaphragm  is  very  resilient  and  will  respond  to  vibrations  as   low 


New  Telephoke. 


removed  in  the  Rushmore  and  the  Huntington  search  lights,  manufact- 
ured by  the  Rushmore  Dynamo  Wo^ks,  Jersey  City,  which  are  now 
extensively  used  in  all  classes  of  land  and  marine  service.  A  few  of 
the  most  recent  types  of  the  Rushmore  lights  are  shown  in  the  accom- 
panying illustrations. 

Fig.  1  shows  the  lens  mirror  projector  designed  for  large  steamships 
and  places  where  a  very  powerful  light  is  required ;  this  type  is  built  in 
sizes  from  15,000  to  40,000  cp.  Fig.  2  shows  the  standard  plain  light  for 
smaller  vessels,  where  a  cheaper  and  less  powerful  light  is  lequiied,  and 
Fig.  3  is  tbe  standard  pilot-house  light,  specially  designed  to  be  placed 
on  top  of  the  pilot-house,  where  it  can  be  operated  by  the  man  at  the 
wheel. 

The  Rushmore  works  also  makes  the  well-known  Huntington  lights, 
which  are  built  to  operate  on  any  direct-current  circuit — constant  cur- 
rent o:  constant  potential.  The  feeding  mechanism  is  of  liberal  propor- 
tions, and  the  feed  is  not  affected  by  the  position  of  the  light  when  used 
for  Sashing  signals  on  the  sky  at  night.  The  construction  is  such  that 
an  ordinary  mechanic  can  make  repairs  when  required. 

These  lamps  are  now  extensively  used  in  conducting  engineering  work 
at  night,  and  a  large  number  have  recently  been  sold  to  electric  railways 
for  use  in  attracting  crowds  to  places  of  amusement  along  their  lines. 


Telephone  Troubles. 

The  question  of  the  alleged  disturbance  of  the  telephone  service, 
says  the  London  Electrician^  has  been  discussed  with  the  representa- 
tives of  the  National  Telephone  Company,  and  as  a  result,  the  following 
report  has  been  submitted  by  Mr.  Dane  Sinclair,  its  engineer:  "With 
reference  to  tbe  disturbance  on  our  wires,  caused  by  the  circuits  of  the 
arc  lighting  at  Portsmouth,  I  have  now  the  result  of  the  test  made  on 
Saturday,  and  it  proves  conclusively  that,  if  the  corporation  so  arrange 
their  circuits  as  to  balance  the  amount  of  work  done  by  each  conductor, 
the  trouble  caused  to  our  subscribers' will  disappear;  and  as  this  means 
that  it  would  only  be  necessary  to  put  an  equal  number  of  lamps, 
arranged  alternately,  on  each  of  the  two  conductors  forming  the  cable, 
the  work,  in  my  opinion,  ought  to  be  done  at  comparatively  little  cost." 


April  13,  189S. 
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A  Compact  Air  or  Q&s  Compressor. 

We  illustrate  below  an  ail  or  gas  coniprtssor  built  by  tbi-  Philadelphia 
Hngiiiecring  Works,  Ltd.,  Mifflin  street,  Philadelphia,  which  is  paitic- 
ularly  compact  and  simple  in  design.  It  will  be  noticed  that  the  air 
pump  is  set  tandem  with  a  Corliss  engine,  giving  the  combination  the 
appearance  of  an  ordinary  tandem  compound  engine.  There  is  a 
specially  heavy  box  frame  under 
hi>lh  cylinders,  giving  continuous 
contact  with  the  foundation  with  a 
view  to  obviating  all  vibration. 


Electric  Pumping  Station. 

The  accompanying  engraving  illustrates  a  complete  electrical  pumping 
plant  for  domeslicand  fire  seivice,  which  has  been  installed  at  De  Kalb, 
111.,  by  The  Gould  Company,  of  Chicago.  The  installation  consikts  of 
a  10-inch  drilled  well  from  which  water  is  drawn  by  a  deep-well  pump 
driven  by  a  30-hp  electric  motor.  The  water  from  this  pump  is  dis- 
charged into  a  reseivoir  near  the  pumping  station,  from  which  it  is 
pumped  into  the  mains  by  two  lu"  x  12"  Goulds  pumps,  also  operated 
by  electric  motors.  The  mains  aie  so  airanged  that  all  water  nut  con- 
sumed during  the  time  of   pumping  is  canied  to  a  standpipc  from  which 


Fig.  3.  —Pilot  House  Search  Light. 


An  Elkctkic  Pumping  Plant. 


The  valves  are  all  operated  by  one  eccentric,  a  connecting  rod  being 
used  to  transmit  the  motion  of  steam  chest  wrist-plate  to  the  wrist- 
plate  controlling  the  pump  valves.  The  inlet  valves  of  the  pump  are 
operated  coiucidently  with  the  exhaust  valves  of  the  steam  cylinders. 
The  outlet  valves  are  closed  positively  by  the  valve  gear  at  the  moment 
the  pump  piston  reaches  the  end  of  its  stroke,  but  the  gear  has  no  control 
over  the  opening  of  these  valves,  and  they  remain  closed  until  the 
pressure  within  the  pump  attains  a  value  equal  to  that  of  the  piessure 
in  the  mains.  This  is  accomplished  by  giving  the  small  cylinders  on  the 
pump  valve  bonnet  a  greater  diameter  at  one  end  than  at  the  other  and 
connecting  the  smaller  end  with  the  discharge  main,  and  the  larger  end 
with  the  pump  cylinder.  When  the  pressure  in  the  pump  leaches 
that    in  the  main    the  preponderance  of    force  on  the   pump  side  of   the 


it  goes  to  the  mains  when  the  pumps  are  idle,  giving  a  constant  flow. 
The  pumps  are  of  the  triplex  pattern,  having  three  pistons  10  inches 
in  diameter  with  12-inch  stioke,  and  are  directly  connected  to  a  70-hp 
multipolar  slow-speed  motor  by  means  of  rawhide  pinions.  At  43  strokes 
per  minute  the  capacity  of  each  pump  is  500  gallons.  For  domestic 
service  the  pumps  work  against  a  pressure  of  60  pounds,  but  are  capable 
of  working  against  a  pressure  of  125  pounds  for  fire  service.  An  auto- 
matic device  is  used  for  closing  the  standpipe  connections  from  the 
mains  in  case  of  fire.  As  the  capacity  of  these  pumps  is  far  in  excess  of 
the  needs  of  domestic  duty,  tuey  are  used  on  alternate  days  so  that  both 
pumps  may  easily  be  kept  in  good  working  condition.  In  case  of  fire 
both  pumps  may  be  employed,  giving  a  combined  capacity  of  1,000 
gallons  working  against  a  pressure  of  125  pounds. 


Philadelphia  Air  or  Gas  Compressor. 


valve,  due  to  the  difference  in  area  between  the  two  ends  of  the  small 
valve  cylinders,  causes  the  valve  to  instantly  open  wide.  There  are  no 
catches,  hooks  or  spiings;  the  valve  is  left  closed  by  the  valve  gear,  and 
leopened  by  the  pressure  within  the  pump  cylinder. 

The  smaller  sizes  of  these  pumps  are  guaianteed  to  work  well  up  to 
100  revolutions  pet  minute. 

For  excessively  high  pressures  the  putsps  are  compounded,  one  pump 
receiving  the  fluid  and  compressing  it  into  a  cooling  receiver  from 
which  a  smaller  pump  takes  it  and  brings  it  up  to  the  ultimate  pressure. 


The  current  to  operate  the  motors  is  furnished  by  the  De  Kalb  Electiic 
Company,  being  transmitted  from  the  power  station  to  the  pumping 
station,  a  distance  of  3,000  feet.  Five  feeders  are  used,  and  three  feed 
wires,  non-interference  being  insured  by  the  use  of  duplicate  pole  lines. 
This  aiiangement  of  wiling  gives  complete  contiol  of  the  motors,  thus 
rendering  it  possible  to  start  or  stop  them  at  a  moment's  notice. 

In  the  contiact  between  the  city  of  De  Kalb  and  the  De  Kalb  Electric 
Company  the  latter  assumes  all  care  and  attention  of  the  machinery  in 
consideration  of  a  price  of  four  cents  per  1,000  gallons  of  water  pumped. 
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Tbis  contract  is  advantaRcous  to  the  city  in  many  ways.but  especially  in 
that  the  city  h.is  to  assume  no  responsibility  of  the  expense  oi  mainte- 
nance of   the  plant. 

New  RIker  Motors. 


Baseball  Electrically  Reproduced. 


The  fan  motor  which  we  illustrate  below  has  been  biought  out  this 
season  by  the  Riter  Electric  Motor  Company,  of  45  York  street,  Brook- 
lyn, and  possesses  several  improvements  over  last  year's  type.  The  parts 
of.the  machine, which  are  inlcichangeable,  are  thoroughly  protected  fiom 


The  accompanying  illustration  gives  an  excellent  idea  of  the  Corapton 
Electric  Baseball  Reporter,  invented  by  Melville  D.  Compton,  Postal 
Building,  New  York.  As  the  cut  shows,  a  baseball  field  is  painted  on 
a  curtain,  and  apertures  are  left  in  the  curtain  at  each  playing  position 
and  under  the  words  "Score,"  "Ball,"  "Strike,"  Out,"  and  "In. 
nings. "  The  two  teams  are  distinguished  by  colors;  thus  if  New  York 
is  white  ^nd  Pittsbuigh  brown,  when  New  York  is  at  the  bat  the  round 
apertures  under  the  fielders  will  be  filled  by  a  brown  disc,  and  the 
other  apertures  are  backed  with  white.  The  illustration  shows  New 
York  in  the  field  and  Pittsburgh  at  the  bat.  The  number  at  the  right  of 
the  home  plate  indicates  that  player  No.  4  is  batting,  while  the  numbers 
at  the   other  apertures    outside  the  diamond  show  that  the  inning  is  the 


1895  RiKER  f^AN  Motor. 


dust,  though  easily  accessible.  The  body  of  the  motor  is  made  of  cast 
steel  and  the  base  and  bearings  of  cast  iron.  A  variable  resistance, enclosed 
in  the  base,  enables  one  to  run  the  fan  at  different  speeds,  ranging  from 
900  to  1,800  revolutions  per  minute.  The  fan  is  12  inches  in  diameter  and 
1,800  revolutions  the  motor  is  said  to  require  H  ampere  at  120  volts. 


New  Bipolar  Kikkk  Motor. 


second,  the  man  at  bat  has  had  three  balls  and  two  stiikes  and  one  man  is 
out.  The  square  apei  tuies  near  the  bases  indicate  a  man  each  on  first  and 
second.  Should  the  batter  knock  a  foul  a  buzzer  on  the  left  indicates  the 
fact ;  if  a  base  hit  is  struck  the  bell  on  the  right  makes  it  known,  and 
the  battel  is  represented  by  a  figure  in  the   square    hole    near    the    base 
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A  new  type  of  bi-polai  machines  made  by  the  same  company  is  also 
illustrated  herewith.  This  form  is  used  for  machines  of  from  K  to  7^j 
kilowatts  capacity.  The  outer  magnet  frame  and  base  are  cast  in  a  single 
piece  of  steel ;  the  magnet  cores  are  cylindrical  within  the  coils,  but 
provided  with  pole  shoes,  and  are  bolted  to  the  frame. 

The  armature  ;s  of  the  toothed  drum  type,  and  all  details  are  thor- 
oughly worked  out.  The  best  material  a*-,d  workmanship  are  embodied 
throughout  in  the  construction  of  the  machines. 


when  he  reaches  it.      When  a  fly  is  struck  a  large  "blue-bottle"  appeals 
at    the  opening  between  the  pitcher  and  third  base. 

The  contrivance  is  manipulated  by  an  operator  who  is  in  communica- 
tion with  the  grounds  and  receives  by  telegraph  the  necessary  informa" 
tion  throughout  the  progress  of  the  game.  It  was  shown  in  actual 
practice  at  the  Standaid  Theatre  last  summei,  where  the  series  of  games 
played  on  the  Polo  Grounds  by  the  New  Y'orks  was  followed  by  an 
enthusiastic  and  appreciative  audience. 


^^inancial  3ntclligcnce,  Special  Corrcspoubcnce. 


The  Electrical  Stock  Market. 


New  York  Notes. 


New  Yokk,  April  6.  1895, 
THK  KECENT  FLUKRY  ill  electrical  flocks  lias  spent    itself,  aud  tlie  priuci- 
pal    slocks  have  coiitiiuied  lo  steadily  recede   from    the    exalted  points  attained 
week  before  last      General  Eleitrichas  fallen  off  m.  Wcstinghouse  i'A.  Eleclric 
Slorage  1.  and  American  Bell  10,  from  last  Saturday's  closing  prices, 

METROI'OI.IT.AN  TRACTION  continues  lo  afford  some  lillle  excitement,  and 
to  draw  forth  numerous  hypotheses  as  to  the  why  and  wherefore  of  its  behavior. 
The  stock  broke  lo  Sji4  at  the  first  of  the  week,  and  then  rallied  to  88^^.  Thf  re 
has  been  considerable  pressure  brought  to  bear  upon  the  management  with  a 
view  to  having  a  detailed  statement  of  the  company's  affairs  made  public,  but 
without  avail.  President  Widener  and  Secretary  Warren  maintain  that  the 
company  has  earned  every  dividend  that  has  been  paid,  and  that  its  aflairs 
were  never  in  better  shape  than  now.  It  is  said  that  the  antagonism  proceeds 
chiefly  from  the  firm  of  Chas.  D.  Barney  &  Co. 

THE  STANDARD  TELEPHONE  COMPA  NY,  capital  stock  $160,000,000.  the 
existence  of  which  has  just  leaked  out.  claims  to  be  in  position  to  give  Ameri- 
can Bell  serious  coiupetilion.  Thurlow  Weed  Barnes  is  president  of  the  new 
concern,  and  the  directory  is  a  very  strong  one.  Detailed  information  is  given 
in  other  pages  of  this  issue. 

ELECTRICAL     STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  120  125 

Edison  Electric  HI.,  New  York 100  91%  9a}4 

'•        Brooklyn 100  ..  108 

"               "         "        Boston 100 

Philadelphia 100  ..  115 

Edison  Ore  Milling 100  13  IS 

Electric  Storage  Co.,  Philadelphia 100  295^ 

General  Electric 100  33'yi  33% 

General  Eleclric,  pref 100  63  66 

Westinghouse  Consolidated,  com SO  34  34J4 

pref SO  51  52 

BONDS, 

Edison  Electric  III..  New  York 100  105)4        lOSK 

Edison  Electric  Light  of  Europe 100  75             85 

General    Electric  Co.    deb.  Ss 100  905» 

TELEGRAPH  AND  TELEPHONE. 

fAmerican   Bell    Telephone 100  182 

American  District   Telegraph 100  30  40 

American  Telegraphs  Cable 100  89  91 

Central  ^  South    American    Telegraph 100  117  120 

Commercial  Cables 100  137 

Erie  Telephone 100  51  Sl'A 

Gold  &  Stock     Telegraph 100  105 

New    England   Telephone 100  71  72 

NewYoik&  New  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable 100  63!^ 

Western   Onion    Telegrapl) 100  86^  gb% 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traclion 25  IS  15H 

Binghamton  RR,  com 100  100 

Brooklyn  Traction 100  9  11 

pref 100  ..  53 

Buffalo    SI.    Ry lOO  66H  69 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  Cily  Rv      100  305  315 

Columbus  St.  Ry 100  46  49 

Consolidated  Traction  of  N.  J ..  30  33 

Electric  Traction,  Philadelphia 50  78^  79 

Long  Island  Traction lOO  7J^  S'4 

Louisville  St.  Ry.  com 100  37  39 

''  "      "       pref too  87  88 

tMetropolitan  Traction,    Philadelphia 100  87)^j  87'4 

New  Orleans  Traction 100  IS  18 

pref 100  56  60 

North  Shore  Traclion 100 

pref 100  74  83 

People's  Traclion  f 30  pd 25  SSJ.^  SSJ-: 

^Philadelphia  Traction SO  79Vi  80 

Rochester  St.  Ry ..  38 

Union  Ry.  (Huckleberry) 100  112  115 

West  End,  Boston 100  63  63V^ 

"      pref 100  87H 

Worcester  Traction 100  , .  13 

••    pref 100  77  80 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  101 

♦Binghamton  Railroad  Co.  59 .  100  99           100 

♦Columbus  St.  Ry.  IstSs 100  9 

Rochester  St.  Rv.  1st.  Ss , 100  95             97 

•Dnion  Ry.  1st.  mlge  6s 100  105           108 

•Westchester  Electric  1st.  mtge.  Ss 100  98           101 

*  "With  accrued  interest. 
t  Ex-div. 
J  Ex-rights. 
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2S3  Broadway,  New  York,  April  a.  1895.  / 

MRS.  SCHUYLER  S.  WHEELER,  wife  of  Dr.  Wheeler  of  the  Crocker-Wheeler 
Electric  Compauy,  died  on  Monday  of  this  week  after  an  illness  of  several 
months.  Dr.  Wheeler  will  have  the  sincere  sympathy  of  the  entire  electrical 
fraternity  in  his  grievous  affliclion. 

MUNICIPAL  OWNER.->HIP  —The  New  York  Slate  Assembly  has  passed  a  bill 
requiring  the  submission  of  the  question  of  municipal  street  railway  ownership 
to  ballot  by  the  people.  At  the  same  session  a  resolution  was  passed  ordering  a 
sweeping  legislalive  investigation  of  the  condition  and  nianagemenl  of  street 
railways,  snifaceand  elevated,  now  operated  within  municipalities. 

ELECTRICITY  AND  THK  NEW  YORK  CENTRAL  RAILWAY.— President 
Depew  proposes  to  forestall  the  Ely  electric  railway  between  Buffalo  and 
Niagara  by  the  adoption  of  electricity  for  motive  power  on  the  lines  of  his  com- 
pany between  these  places.  Jt  is  proposed  to  run  the  trolley  cars  between  the 
schedules  of  steam  trains.  There  is  also  said  to  be  a  big  scheme  on  foot  among 
the  New  York  Cential  capitalists  lo  purchase  all  the  water  powers  on  the  Black 
River  between  Carthage  and  Dexler.  including  those  in  Watertown,  for  the 
purpose  of  utilizing  Ihem  in  the  generation  of  electricity.  The  electricity  is  to 
be  used  as  a  motive  power  on  the  Vanderbllt  railroads  in  Northern  New  York. 

THE  BROOKLYN  CITY  AUTHORITIES  have  forwarded  to  Albany  a  bill 
requiring  the  immediate  equipping  of  electric  cars  with  tenders.  It  provides 
that  "the  Mayor,  the  Commissioneis  of  Police  and  Excise,  aud  the  Commissioner 
of  City  Works  shall  proceed  to  investigate  in  such  manner  as  they  deem  best  as 
lo  the  style  or  plan  and  material  of  safety  fenders,  to  be  used  upon  the  cars  of 
the  surface  street  railway  companies  operating  cars  by  eleclricity  in  the  city  of 
Brooklyn.  Such  style  or  plan  or  material  shall  be  such  as,  in  the  judgment  of 
the  officers  will  afford  the  best  protection  against  injury  from  Ihe  operation  of 
such  cars,  and  shall  include  both  front  and  wheel  guards."  After  a  selection 
of  a  fender  has  been  made,  the  companies  are  to  be  informed,  and  within  three 
months  every  road  in  the  cily  must  equip  its  cars,  front  and  rear.  Any  company 
failing  in  this  will.be  liable  lo  a  penally  of  $100  for  each  and  every  car  not  so 
furnished  and  provided.  The  officers  ot  roads  not  promptly  complying  with  the 
law  shall  be  guilty  cf  a  misdemeanor. 


Pittsburgh  Notes. 


Pittsburgh.  April  6,  1895, 

THE  OHIO  VALLEY  ELECTRIC  LIGHT  &  POWER  COMPANY,  of  Avalon 
Pa.,  has  received  tbe  cootract  for  lighting  Ihe  Dorough  of  Bellevue. 

THE  SECOND  AVENUE  TRACTION  COMPANY  of  this  city  has  completed  its 
new  power  house  at  Glenwood  in  the  Twenty-third  Ward,  and  the  additional 
power  has  given  the  company  much  needed  facilities  foi  the  rapidly  growtog 
traffic  on  its  lines. 

AN  ORDINANCE  has  been  presented  in  Councils  of  this  cily  having  for  its 
object  the  placing  of  electric  light  aud  telephone  wires  under  giouud.  A  similar 
measure  wa?  adopted  some  years  ago  compelling  electric  light  aud  power  com- 
panies tr.  place  their  wires  uuder  ground  in  the  lower  portion  of  the  city,  but 
the  present  measure  is  of  a  more  extensive  scope  and  takes  in  the  principal 
thoroughfares  throughout  Pittsburgh. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY  has 
now  completed  the  removal  to  its  new  shops  at  East  Pittsbuigh.  aud  Ihe  old 
place  on  Garrison  Alley  looks  quite  deserted.  Tbe  lask  of  removing  such  large 
shops  was  a  gigantic  undertakiug  hut  it  was  accomplished  without  the  opera- 
tion of  manufacture  being  interrupted.  The  new  shops  are  certainly  the  finest 
aud  most  complete  plant  for  the  production  of  electrical  apparatus  in  the 
countrv,  if  not  in  the  world. 


Canadian  Notes. 


TORONTO.  CAN.— It  is  reported  that  the  street  railway  lines  are  to  be 
extended  in  various  directions  in  tbis  city.  John  Brown,  J.  C.  Morgan  and 
others   are  iuterested. 

WATERLOO.  QUEBEC— A  local  war  is  on  between  the  Bell  Telephone  Com- 
pany and  the  Citizens'  Company. 

ST.  JOHN.  N.  B.— St.  John  Gas  Light  Company  has  been  absorbed  by  the  SI. 
John  Electric  Street  Railway  Company. 

SARNIA.  ONT. -An  act  to  revive  the  charter  of  the  Sarnia  &  Lambton 
Southern  Railway  is  now, before  the  legislature. 

MONTREAL.— At  the  annual  meeting  of  the  Auer  Incandescent  Light  Com- 
pany the  report  presented  showed  a  net  profit  of  $41,000  on  tbe  year's  work. 

TORONTO.  ONT.— The  Toronto  Street  Railway  Company  bas  taken  over  Ibe 
Scarboro  Electric  Railway,  which,  it  is  understood,  will  be  operated  as  an  inde- 
pendent line. 
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OTTAWA.  ONT.-J.  C.  Mulliu.  late  foreman  oi  ihc  Electric  Car  Works  in  this 
cily.  has  rcsiKHcd  his  posiliou  nnd  lell  for  Valparaiso,  Chili,  where  he  ijoca 
into  (he  ctrclnc  supply  business. 

ST.  JOHN.  N.  B.— Scaled  pioposals  will  be  received  until  April  15.  by  Robert 
Wiseley,  director  of  the  Depariiuent  of  Public  Safetv,  for  the  lighting  of  the 
street!;  of  this  city  with  electricity. 

OTTAWA.  ONT.— Tho.".  Ahenrn  has  been  succeeded  as  resident  manager  of  the 
Bell  Telephone  Company,  in  this  city,  by  D.  C.  Dewar,  who  for  many  years 
has  acted  as  Mr.  Ahearn's  assistant. 

HAMILTON.  ONT.— The  Hamilton  Stoiage  Battery  Company,  with  a  capital 
of  $10,000,  has  applied  to  the  Ontario  legislature  for  u  charter  for  the  purpose  of 
manufacturing  storage  batteries  and  electrical  apparatus  geneially. 

ST.  LAURENT.  ^UK.— The  Council  has  granted  the  Montreal  Park  &  Island 
Railway  Company  a  30-year  franchise  fot  an  electric  railway  and  lighting  plant 
to  serve  the  whole  municipality,  covering  a  territory  ol  54  square  miles. 

TORONTO.  ONT.— A  bill  is  before  the  Ontario  legislature  lo  incorporate  a 
company  to  build  an  electric  railway  from  Toronto  to  Niagara  Falls  by  the 
Uundas  road.  The  power  will  be  denved  from  the  Niagara  Power  Aqueduct  at 
Hamilton. 

NIAGARA  FALLS.  ONT.— The  Niagara  Falls  &  Lundy's  Lane  Electric  Street 
Railway  Company,  with  a  capital  of  $fO,000,  is  applying  for  a  charter  to  con- 
struct a  street  railway  in  the  town  of  Niagara  Palls  and  the  township  of 
Stamford. 

MONTREAL.— At  the  annual  meeting  of  the  Bell  Teleptioue  Company  ol 
Canada  a  report  was  presented  showing  that  the  revenue  for  the  past  year  had 
been  :f  1.012.839.  and  eacpeuscs  $729,611.  The  following  diiectors  were  elected; 
C  F.  Sise.  G.  W.  Mo-^.^.  W.  H.  Forbes.  Hon.  J.  R.  Tbibaudeau.  J.  R.  Hudson 
Robert  Archer,  Robert  Mackay,  W.  R    Driver  and  Hugh  Patlon. 

NIAGARA  FALLS.— The  Niagara  Falls  Electric  Street  Railway  Company. 
with  a  capital  of  f250,000.  is  applying  for  a  charter  for  the  purpose  of  construct' 
ing  stieet  railways  and  supplying  electricity  for  light,  beat  and  power  purposes, 
in  the  town  of  Niagara  Falls,  and  the  village  of  Stamford,  with  power  to  acquire 
ibe  Niagara  Falls.  Wesley  Park  and  Clinton  Tramway  Company's  lines.  Alex 
ander  Manning,  Cbas.  Black  and  A.  Lash  are  to  be  the  first  directors. 

OTTAWA.  ONT.— The  comptroller  of  customs  has  decided  that  e'eclricity 
introduced  into  Canada  for  power  purposes  must  pay  a  duty  of  20  per  cent.  A 
commercial  value  will  be  placed  upon  each  horse  power,  based  upon  the  price 
paid,  and  on  this  the  duty  will  be  assessed.  * 

OTTAWA.  ONT.— The  question  of  the  right  of  the  Dominion  Government  to 
impose  a  duly  on  electricity  will  be  raised  in  Parliament  next  month.  The 
clause  under  which  the  20  per  cent,  duty  has  been  imposed  reads  thus:  "All 
goods  not  enumerated  in  this  act  as  subject  to  any  other  rate  of  duty,  nor 
declared  free  of  duty  by  this  act,  and  not  being  goods  the  importation  of  which 
is  by  this  act  or  any  other  act  prohibited,  shall  be  subject  to  a  duly  of  20  per 
cent."  The  point  involved  is  a  nice  one,  and  the  discussion  promises  to  be 
exceedingly-  interesting. 


English  Notes. 


(From  Our  Own  Correspondent.) 

London.  March  27.  1895. 

THE  TELEPHONB  COMMITTEE. -The  select  committee  of  the  House  of 
Commons  appointed  to  consider  the  condition  of  the  telephone  service  of  the 
United  Kingdom  held  its  first  sitting  yesterday,  and  will  commence  work 
seriously  on  Friday, 

MUNICIPAL  PURCHASE.— The  Liverpool  Town  Council  has  for  some  time 
past  bad  its  eye  on  the  Liverpool  Electric  Supply  Company,  which  has  for 
several  years  been  building  up  a  prosperous  business  in  that  city.  Negotia- 
tions are  now  in  active  progress  for  the  municipal  purchase  of  the  company's 
business.  I  bear  that  the  company  has  asked  for  half  a  million  sterling.  As  it 
has  not  spent  more  than  half  this  sum,  has  never  earned  a  larger  dividend  than 
5J4  pe*"  cent.,  and  is  liable  to  be  purchased  in  a  summary  manner  bv  the  Town 
Council  in  about  two  years'  time,  it  must  be  aduitted  that  the  sum  demanded  is 
a  handsome  one. 

THE  TELEPHONE  SERVICE  OF  THE  UNITED  KINGDOM. -On  Friday 
last  the  select  committee  of  the  House  of  Commons  sat  to  hear  evidence  on  the 
condition  of  the  telephone  service  of  the  United  Kingdom  The  first  witness  was 
Mr.  J.  C.  Lamb,  assistant  secretary  of  the  post  office  in  charge  of  the  tele- 
graphs department,  who  ^ave  an  interesting  history  of  the  introduction  of  tele- 
phony into  this  country,  and  of  the  wild  oscillations  of  policy  adopted  toward 
Graham  Bell's  invention  by  successive  postmaster  generals.  It  is  small  wonder 
that  we  have  arrived  at  the  presenst  impasse  in  \iew  of  the  obvious  inability  of 
the  post  office  officials  to  see  further  ahead  than  the  tips  of  their  noses,  and 
to  adopt  a  broad  and  definite  policy  even  for  this  limited  field  of  vision. 

LAMP  REVENUE.— As  an  instance  of  the  revenue  which  our  electric  supply 
companies  in  London  are  now  deriving  from  each  8-cp  lamps  installed,  the 
figures  recently  quoted  at  the  meetings  of  the  City  of  London  Electric  Lighting 
Company  and  Netting  Hill  Electric  Lighting  Company  are  of  interest,  illustrat- 
ing as  tbey  do  the  widely  different  conditions  under  which  the  various  London 
companies  work.  The  City  of  London  Electric  Lighting  Company  during  the 
year  1394  derived  a  levenue  of  about  12s.  6d.  per  lamp;  the  Netting  Hill  Electric 
Lighting  Company  is  struggling  to  make  both  ends  meet  on  a  revenue  of  about 
6s.  per  annum.  The  Metropolitan  Electric  Supply  Company,  the  biggest  of 
our  electric  supply  companies,  so  far  as  lamp  connections  are  concerned. 
derived,  if  I  remember  rigntly.  in  1893.  a  revenue  of  about  8s.  per  lamp 
installed.  Judging  by  the  dividends  paid  by  the  various  companies  a  revenue 
of  10s.  per  lamp  per  annum  is  an  irreducible  minimum  below  which  it  is  not 
likely  anything  in  the  shape  of  a  substantial  dividend  will  be  paid. 

TRANSFOR.MER  CHAMBERS.— Your  readers  may  possibly  remember  that 
just  before  Christmas  there  was  a  battle  royal  between  the  London  County 
Council  and  an  electric  lighting  company,  now  about  to  set  to  work,  called  the 
County  of  London  &  Brush  Provincial  Electric  Lighting  Company,  the  bone  of 
contention  being  the  right   of   that  company  to  excavate   pits  under    the    pave. 


mcnt.  and  lo  ulace  therein  the  apparatus  necessary  for  transfotming  their  2,000- 
volt  current  into  one  of  200  volts  for  distribution  to  their  proposed  three-wire 
alternate  current  network.  No  agreement  could  be  reached,  and  the  Board  of 
Trade  was  appealed  to.  The  government  department,  after  a  lengthy  heating, 
decided  in  favor  of  the  company.  The  last  word,  however,  seems  likely  to  be 
with  the  London  County  Council.  The  company  is  now  seeking  powers  for  dis- 
tricts in  London  other  than  those  which  it  already  covers,  and  a  iiue  i^tia  non  of 
Parliamentary  sanction  is  that  the  powers  asked  for  should  have  the  absent  of 
the  local  authorities  concerned— one  of  whom,  in  this  case,  is  the  London 
County  Council.  They  have,  indeed,  agreed  lo  the  demand  of  the  County  ot 
London  Company,  but  with  the  proviso  that  it  should  not  make  excavations 
under  the  footways  of  greater  dimensions  that  3  tt.  span  and  2  ft.  6  in.  depth, 
thus  practically  prohibiting  the  making  of  tran.'^toinier  sub-stations  under  the 
pavements. 

SUPERHEATHRS.-The  desire  to  economize  heat  in  electric  supply  and 
other  steam  using  works  is  fast  developing  into  such  a  mania  that  it  seems 
likely  that  every  little  unit  of  heat  which  manages  to  eluae  being  put  to  any 
useful  purpose  will  iorin  the  basis  of  a  more  or  less  gigantic  financial  manoeuvre 
for  its  prompt  recovery.  From  the  coal  bunker  to  the  exhaust  pipe  or  condenser 
there  is  nothing  but  one  chain  of  ingenious  <  conomizing  devices,  the  number 
of  which  is  daily  increasing.  The  latest  financial  scheme  is  on  rather  a  large 
scale  considering  the  scope  ot  its  action.  It  proposes  to  place  a  somewhat  well- 
known  superheater  more  firmly  on  the  market,  with  a  capital  of  no  less  than 
i;41b,000.  of  which  all  but  i;9^,000  will  be  paid  to  the  vendors.  Whether  a  few 
degrees  ot  heat  justify  so  large  an  amount  of  capital  it  is  difficult  to  say.  for 
although  the  superheater  concerned,  viz..  that  of  McPhail  &  Simpsons',  is  one 
which  has  been  used  in  a  gieat  many  woiks  for  some  time,  yet  it  is  difficult  to 
believe  that  there  can  be  justification  for  so  much  capital  even  in  the  case  of  an 
ideal  superheater.  On  the  other  hand.  I  do  not  ^n  any  way  wish  to  deprecate 
the  use  of  superheaters,  for  there  can  be  no  doubt  that  a  consideiable  economy 
can  often  be  introduced  in  electric  supply  stations  by  their  use.  There  is  more 
than  one  good  superbe.nter  on  the  market  beside  that  of  Messrs.  McPhail  & 
Simpsons',  and  it  is  probable  that  the  compeliticn  with  these  would  alone  be 
enough  to  make  it  rash  to  raise  so  much  capital  for  the  development  of  a  single 
type. 

STREET  BOX  EXPLOSIONS —Maj.  Cardew.  an  inspector  of  the  Board  of 
Trade,  has  just  issjed  his  report  on  the  explosion  which  look  place  on  Soulh- 
wark  Bridge  on  Feb  1.  in  several  street  boxes  connected  with  the  system  of 
the  City  of  London  Electric  Lighting  Company.  The  inspector  -'can  ccnfidently 
assert"  that  electricity  had  nothing  whatever  to  do  with  exploding  the  gas 
which  had  found  its  wa>  into  the  electric  light  conduits.  The  cause  of  the 
explosion  was  in  all  probability  a  lighted  match  dropped  down  a  gulley  in 
which  there  was  an  explosive  mixture  due  to  a  fractured  gas  pipe.  The 
inspector,  however,  thinks  that  the  Southwark  Bridge  explosion  gives  grave 
cause  for  anxiety,  owing  to  the  proof  it  afforded  of  the  great  distance  a  series 
of  explosions  may  travel,  and  also  on  account  of  the  proof  u  afforded  of  the 
inadequacy  of  mere  ventilation  unless  the  conduits  and  street  boxes  are  more 
or  less  impervious  to  gas.  The  report  concludes  with  some  severe  remarks  on 
the  slowness  with  which  the  Cily  of  London  Electric  Lighting  Company  has 
adopted  previous  recommendations  of  the  Board  of  Trade,  but  at  the  same  time 
recommending  practically  a  new  policy.  Previous  to  the  Southwark  Bridge 
explosion,  the  Board  of  Trade  laid- great  stress  upon  thorough  venlilatiou. 
Great  stress  is  no2c  laid  upon  filling  up  the  street  boxes  with  incombustible 
material,  and  on  the  thorough  plugging  of  the  ducts  at  each  street  box.  ventila- 
tion being  no  longer  considered  of  piimary  importance;  it  is  indeed  suggested 
that  it  may  be  dispensed  with  provided  the  latest  panacea  of  the  Board  of  Trade 
be  adopted.  It  is  somewhat  fortunate  under  the  circumstances  that  the  City  of 
London  Electric  Lighting  Company  has  been  slow  in  adopting  the  Board  of 
Trade's  earlier  recommendations-  Had  it  spent  several  thousands  of  pounds  in 
arranging  for  an  elaborate  system  of  ventilation  it  would  now  have  the  agree- 
able consolation  of  knowing  that  this  was  all  wrong  and  would  have  bad  to 
spend  more  money  on  an  entirely  new  cure 
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New  Incorporations. 


THE  STAUNTON  MUTUAL  TELEPHONE  COMPANy,  Staunlon.  Va..  capi- 
tal stock  f:;6.000.  has  been  incorporated  by  R.  S.  Turk.  W.  L.  Oliver  and  olher.s. 

THE  MAINE  LIGHTING  COMPANY  has  been  incorporated  at  Portland.  Me., 
with  a  capital  stock  of  JIO.OOO.  Arthur  C.  Libbey  is  president  and  L.  W.  Tlbbetts 
is  treasurer. 

THE  HINTON  TELEPHONE  COMPANY.  Hinton.  Va  .  has  been  incorporated 
by  J.  T.  McCreery.  Harvey  Ewart.  P.  K.  Litsinger  and  others  to  establish  a  tele- 
phone system. 

THE  MUTUAL  AUTOMATIC  TELEPHONE  COMPANY,  Brooklyn,  N.  Y., 
has  been  incorporated  by  David  A.  Boody.  Silas  B.  Dutcher  and  others.  The 
capital  slock  is  SS.OOO.OOU. 

THE  WOODLHY  LAND  COMPANY,  Washington,  D.  C.  has  been  incorpo- 
rated with  a  capital  stock  of  $87,000,000.  by  Jno.  J.  Hemphill.  Alex.  S.  Porter,  aud 
others,  to  establish  an  eleclric  light  plant. 

THE  STEUBEN  COUNTY  ELECTRIC  TELEPHONE  COMPANY.  Angola, 
Iiid..  capital  stock  $5,000.  has  been  incorporated  by  Lorenzo  Taylor.  Sol.  A. 
Wood,  J.  E.  Naught  and  N.  W.  Gilbert,  of  Angola. 

THE  RAWSON  LIGHT  &  POWER  COMPANY,  Leicester.  Mass..  capital 
stock  $25,000.  has  been  formed  to  supply  light,  heat  and  power.  Those  interested 
are  E   L.  Watson,  W.  C.  Watson  and  W.  F.  Wittemore. 

THE  INTERSTATE  TELEPHONE  CO.MPANY.  Durham.  N.  C.  capital  stock 
SIOO.OOO.  has  been  incorporated  lo  manufacture  telephones,  etc.  Edgar  L.  Miller, 
J.  S.  Carr  and  Dr.  Pahrney,  of  Frederick,  Md  ,  aie  inleiested. 

THE  MULTIPHASE  MOTOR  COMPANY,  New    York,  capital    stock  S200.000 
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has    been  incorpotaleil    by  Alfred  S.  Brown.  Grorge.  W.  Gardnnicr  and  Walson 
D.  Schraiu.  lo  make  and  sell  electric  niolors  and  olher  electrical  machinery. 

TUB  HARRISO.V  TKLKI'HO.NK  CONSTRDCTION  COMPANY.  Louisville. 
Ky..  capital  stock  $l()O.IK)(l.  has  been  incorporoled  by  G.  A.  Dole.  Minneapolis. 
-Minn.:  J.  C.  Sliolher    H.  H.  Barney.  H.  K.  Cole  and  D.  M.Goodwin.  Louisville 

THE  WKSTHRN  MARYLAND  THLKPIIONR  COMPANY,  Westmlnsler,  Md.. 
has  been  incorporated  with  P.  J.  Bennett,  president;  Chas.  H.  Pink,  vice  presi- 
dent: J.  M.  Rcifsnider,  secretary  and  treasurer,  and  H.B  Hazlett.  general  man- 
ager. 

THE  GREENVrLLE  ELECTRIC  LIGHT.  HEAT  A  POWER  COMPANY. 
Greenville.  Mo.,  has  been  incorporated  with  a  capital  stock  of  $i5.000.  E. 
Bruckman  and  Samuel  D.  Bruckman  are  among  tbe  Incorporators,  and  can  be 
addressed. 

THE  AUSTIN  ELECTRICAL  COMPANY.  Austin.  Tex.,  capital  stock  fS.OOO, 
has  been  incorporated  to  deal  in  electric  fixtures  and  to  do  all  kinds  of  electrical 
work.  Among  those  interested  are  B.  B.  Fisher,  Q.  C.  Horton  and  J.  E. 
McGillevary. 

THE  LOCK  HAVEN  TRACTION  COMPANY.  Lock  Haven.  Pa.,  capital  stcxrk 
$10,000.  has  been  formed  to  operate  passenger  railways  by  cable,  electrical  or 
olher  means.  Chas.  A.  Bragg.  H.  I.  Mitchell  and  George  Breed.  Philadelphia. 
Pa.,  are  interested. 

THE  URISTOL  GAS  &  ELECTRIC  COMPANY.  Bristol  Va..  capital  stock 
ilOO.OOii.  has  been  formed  lo  operate  a  gas  and  electric  light  plant.  The  organ- 
izers are  J,  H.  Wood  and  H.  C.  Wood,  of  Bristol:  K.  W.  Crenshaw  and  Wm. 
Hurt,  of  Lynchburg.  Va. 

THE  PARKBRSBURG  TRACTION  COMPANY.  Parkeisburg.  W.  Va..  Jiaxi- 
muro  capital  stock  $1,000,000,  has  been  incorporated  lo  build  and  opeiate  a 
street  railway  in  Parkersburg.  D.  B.  Judd.  Wm.  R.  Hurd  and  Wm.  C-  Spring, 
of  Bristol.  Conn.,  ate  interested. 

THE  SARANAC  LAKE  (N.  V.)  ELECTRIC  LIGHT  COMPANY,  has  been 
incorporated  with  a  capital  stock  of  $30,000.  Orlando  Blood.  Wallace  Mur- 
ray and  Orville  S.  Morse,  of  Saranac  Lake,  are  among  the  incorporators, 
and  can  be  addressed  for  details. 

THE  LOCK  HAVEN  TRACTION  COMPANY,  of  Lock  Haven,  Pa.,  has  been 
incorporated  with  a  capital  stock  of  $10,000.  Charles  A.  Bragg.  M.  J.  Mitchell 
and  George  Breeo.  of  Philadelphia,  are  among  the  incorporators,  and  can  be 
addressed  for  further  information. 

THE  RAWSON  LIGHT  &  POWER  COMPANY.  Leicester.  Mass..  capital 
stock  $25,000,  has  been  formed  to  furnish  light,  heat  and  power.  The  pro- 
moters are  Edwin  L.  Watson.  Walter  C.  Watson.  Wm.  F.  Whitlemore.  J.  S. 
Whittemore  and  Lory  S.  Watson. 

THE  COTY  &  ALBBRTSON  COMPANY.  Atlantic  City,  N.  J.,  capital  stock 
$10,000.  has  been  formed  to  do  a  plumbing,  gas-fitting,  hardware,  electrical  and 
other  business.  The  promoters  are  Richard  B.  Albertson.  Jos.  Young  and 
Clifton  C.  Shinn.  Atlantic  City.  N.  J. 

THE  MASCOT  ELECTRIC  LIGHT,  HEAT  &  POWER  CO.MPANY  has 
been  organized  at  Ouray.  Col.,  with  a  capital  stock  of  $100,000.  to  produce  elec- 
tricity for  light,  heat  and  power.  B.  B.  Clauson,  Chas.  A-  Armstrong,  and  T. 
W.  Emerson,  all  of  Ouray,  are  interested, 

THE  NEWTOWN.  LANGHORNE  &  BRISTOL  TROLLEY  STREET  RAIL- 
W.\y  COMPANY.  Newtown,  Pa.,  capital  slock  $60,000,  has  been  formed  to  build 
an  electric  street  railway.  Geo.  C.  Worstail.  Newtown:  Henry  Lovett.  and  Wm. 
B.  Parry,  Langborne.  Pa.,  are  all  interested. 

THE  SNYDER  ELECTRICAL  COMPANY.  Cleveland,  O..  capital  slock  $5,000. 
has  been  formed  to  manufaclure  and  deal  in  chemicals,  electrical  and  plating 
machinery,  supplies,  etc.  The  promoters  are  Edward  Snyder.  Chas.  E.  Watson 
M.  M.  Zellers.  Geo.  A.  Burke  and  A.  V.  Cannon. 

THE  PROVIDENCE  ELECTRIC  THERMOSTAT  COMPANY.  Kittery.  Me., 
capital  stock  $100,000.  has  been  incorporated  to  manufaclure  and  deal  in  heat 
and  damper  regulators.  Lorin  M  Cook.  Frank  M.  Burrough,  Providence,  R.  I,, 
and  Buron  S,  Cowles.  Merideu.  Conn.,  are  interested. 

THE  PORTLAND  &  YARMOUTH  ELECTRIC  RAILWAY  COMPANY.  Port- 
land. Me.,  has  been  incorporated,  with  a  capital  stock  of  S200.000.  for  the  purpose 
of  building  an  electric  railway  between  the  points  pamed.  Edward  S.  Perry, 
of  New  Haven,  is  president  of  the  company,  and  can  furnish  details- 

THE  ELECTROLYTIC  INSULATING  &  CONDUIT  COMPANY,  Spring- 
field, 111-,  capital  stock  $3,000,000.  has  been  formed  lo  manufacture,  use  and  sell 
electric  conduits,  cables  and  all  electrical  apparatus.  The  promoters  are  H. 
Clay  Wilson.  Benj.  Knudson  and  Jas-  E-  Henderson. 

THE  UNIVERSAL  TELEPHONE  COMPANY.  Indianapolis.  Ind..  capital 
stock  $25,000.  has  been  formed  to  manufacture  and  sell  telephones,  telephone 
devices,  electrical  supplies,  etc.  The  promoters  are  E.  B.  IVIartindale,  Chas. 
Martindale.  and  Robert  Martindale.  Indianapolis.  Ind. 

THE  TALLAHASSEE  SHOALS  ELECTRIC  COMPANY.  Athens,  Ga..  has 
been  incorporated,  with  a  capital  stock  of  $50,000.  for  the  purpose  of  develop- 
ing the  water  power  of  the  Tallahassee  Shoals  for  electrical  purposes.  The 
secretaiy    of  the  company  can  furnish  detailed  information. 

THE  MARKET  STREET.  RICHMOND  ,&  FRANKFORD  ELECTRIC  RAIL- 
WAY COMPANY,  of  Philadelphia,  has  been  incorporated  for  the  purpose  of 
building  an  electric  elevated  railway  between  the  points  named.  The  secretary 
of  the  company  can  be  addressed  for  detailed  information. 

THE  PLYMOUTH  COUNTY  RAILWAY  CO.MPANY.  East  Weymouth,  Mass., 
has  been  incorporated,  wilha  capital  stock  of  $250,000,  for  the  purpose  of  building 
an  electric  railway  between  this  place  and  Brant  Rock,  a  distance  of  25  miles. 
John  F.  Simmons  is  president  and  Charles  H.  Killam  treasurer. 

THE  KELSEY  ELECTRIC  RAILWAY  SPECIALTY  COMPANY.  New  Haven. 
Conn.,  capital  stock  $20,000.  has  been  tormed  to  manufacture  electrical  supplies 
and  specialties  and  cai  supplies,  hardware  and  machinery.  Frank  N.  Kelsey, 
Chas-  L.  Wright  and  Wm.  W-  Miner.  New  Haven.  Conn.,  are  interested. 

THE   STREET    RAILWAY  COMPANY  OF  SAVANNA,  Savanna,  III.,  capital 


stock  f'-'.^oui,  has  been  formed  to  construct,  maintain  and  operate  ■  street  rail- 
way by  animal,  electric  or  pneumatic  power.  W.  W.  Cargill,  J.  B.  Caoleibury, 
Edwin  B.  Ma^'ill.  A.  D-  Appleby  and  B    I'ulford  are  the  interested  partiei- 

THB  KANSAS  TELEPHONE  &  ELECTRICAL  COMPANY.  Parfoua, 
Kan-,  capital  slock  $40  (HHI.  has  been  formed  to  maintain  and  operate  a  system 
of  telephones  and  electrical  alarms  and  calls.  The  promoters  are  A.  B.  Kerlin, 
Freeport.  111.:  U.  S.  Stewart.  Shelbina.  Mo.,  and  C.  W.  Ryan.  Parsons,  Kan. 

THE  HERWYN  &^  DEVEN  PASSENGER  RAILWAY  COMPANY.  Phila- 
delphia. Pa.,  has  been  organized  lo  build  a  street  railway  in  Chester  county. 
Tbe  promoters  arc  Geo.  Boncy.  I,92B  North  Seventh  (treet :  John.  A.  Barry.  22f, 
South  ISSd  street:  Russell  Hawkins,  3.238  Chestnut  street.  Philadelphia.  Pa.  Cap- 
ital stock.  $lft.o«(). 

THE  MIDDLEBURG  &  OAK  HILL  TELEPHONE  COMPANY.  Middle- 
burg.  N-  Y..  capilal  stock  jr.0,OOO.  has  been  incorporated  to  contruct  a  line  from 
Middleburg  to  LivingstoDville,  Lawversville,  Preston  Hollow,  Oak  Hill  and 
Durham,  The  organizers  are  Elias  W.  Dutton,  Azano  B.  Brayman,  W.  J.  Chase. 
William  Earle  and  others. 

THE  DOVER  ELECTRIC  LIGHT  &  POWER  COMPANY.  Dover  Plains,  N. 
v..  capilal  stock  $10,000.  has  been  formed  to  carry  on  the  business  of  lighting 
cities,  towns,  villages  by  electricity,  and  to  supply  same  for  heat  and  power. 
The  promoters  are  Adolph  Reimer,  Catherine  Reimer.  of  Dover  Plains,  and  J_ 
C.  Muick.  of  Brooklyn,  N.  Y. 

THE  PROSPECT  STREET  RAILWAY  COMPANY.  Chester.  Pa..  capiUl  slock 
$.'>0,000.  has  been  formed  lo  build  a  street  railway  operated  by  electricity  or 
other  power  than  locomotive.  Geo.  Rodgmen.  31.')  West  Second  street:  Wm.  D. 
Pullon.  Jr..  611  West  Sixth  street  and  Edw.  L.  Nugent,  .>10  East  Eighth  Mreel. 
Chester,  Pa.,  are  interested. 

THE  ENBALM  CONDUIT  TROLLEY  COMPANY.  New  York,  maximum  capi- 
tal  stock  $5,000,000.  has  been  incorporated  to  manufaclure.  acquire  and  sell  all 
soils  of  machinery  and  inventions,  and  to  construct  and  equip  steam  and  elec- 
tric railways,  etc.  Glenn  S.  Smith,  of  Brooklyn:  Oscar  A.  Enhalm  and  Clarence 
E.  Sherin,  of  New  York,  N.  Y.,  are  interested. 

THE  TELEGRAPHIC  PAGE  PRINTING  COMPANY,  New  York,  maximum 
capital  stock.  $500,000.  has  been  incorporated  to  manufacture,  operate  and  sell 
electric  printing  telegraph  machines  and  all  other  electrical  and  mechanical 
devices,  etc.  The  incorporators  are  Edw.  T.  Hickey  and  Chas.  H.  H.  Collrell. 
of    New  York,  and  Chas.  F.  Sesinger.  of  Philadelphia,  Pa. 

THE  CHASE  ELECTRIC  CYCLORA.MA  COMPANY.  Chicago.  Ill-,  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  manufacture,  buy  and  =ell  and 
operate  electrical,  photographic  and  optical  machines,  instruments  and  appar- 
■  atus.  stereopticon  slides,  lime-light  and  all  other  lighting  apparatus.  Chas.  A. 
Chase.  D.  Wiley  McCaughey,  and  Geo,  E-  West  are  theprom  jters, 

THE  TOPEKA  WATER  &  ELECTRIC  POWER  COMPANY.  Topeka, 
Kan.,  capital  stock  $1,000,000.  has  been  incorporated  to  develop  and  improve 
water  power  from  Kansas  River  and  other  places:  construct  dams,  electric 
works,  water  works,  etc.  etc.  Tbe  incorporators  are  F.  A.  Session.  Ionia;  L. 
H.  Withey.  Anton  C.  Hoclenpyl  and  T.  F    .McGarry.  Grand  Rapid«,  Mich. 

THE  MORAGA  VALLEY  RAILWAY  COMPANY,  San  Francisco.  Cal-,  capilal 
stock  $500,000.  has  been  formed  to  build  and  operate  railways  in  Contra  Costa 
County  by  steam,  electricity  or  other  motive  power,  and  to  lease,  purchase  and 
sell  railways.  Angus  A.  Grant.  Albuquerque,  N.  M,  :  Archibald  J.  McDonald, 
San  Francisco,  ani  John  T.  Williams.  Oakland.  Cal..  are  the  incorporalors- 

THE  CHICAGO  WESTERN  COAL  &  MINING  COMPANY.  Chicago.  Ill- 
capital  stock  $500  000.  has  been  formed  to  manage,  operate  and  conduct  the 
business  of  mining  and  selling  coal  and  other  minerals,  to  construct  and  operate 
plants,  power  bouses,  and  all  necessary  appliances  for  producing  electricity  for 
light,  heat  and  power.  Edw.  W.  Russell,  Frank  H.  Russell  and  Lawrence 
Browne  are  interested. 

THE  SAN  JOAQUIN  ELECTRIC  COMPANY.  Fresno.  Cal-.  capilal  stock 
$800,000,  has  been  formed  lo  buy.  sell  and  deal  in  electrical  inventions,  patent.*, 
etc..  also  to  bu.v.  sell,  lease,  maintain  and  operate  electrical  plants  of  all  kinds, 
to  generate  and  sell  electricity  and  to  deal  in  real  and  personal  property.  John 
J.  Seymour.  John  S.  Eastwood.  Henry  Sherwood,  O.  W.  Woodwaid.  and  L.  L. 
Cory,  of  Fresno,  are  interested. 


Telegraph  and  Telephone. 


FREDERICK.  MD.— The  Interstate  Telephone  Company  is  about  to  construct 
its  system. 

GREENVILLE.  TENN.— The  East  Tennessee  Telephone  Company,  of  Knox- 
ville.  will  construct  a  telephone  system  here. 

CHATT.\NOOGA.  TENN  —The  Hast  Tennessee  Telephone  Company  will 
extend  its  lines  to  Jasper.  South  Pittsburgh  and  Bridgeport. 

FREDERICKSBURG.  VA.— The  Woodbridge  &  Occoquan  Telephone  Com- 
pany has  obtained  a  franchise  ana  will    establish  a  telephone  system. 

FLORENCE.  ALA.— Steps  are  being  taken  to  establish  a  telephone  system. 
Robt.  Andrew  s.  W.    M.  Price.  Jno.  W,  Hall  and  others  are  interested. 

WARREN,  TEX.— The  Warren  Land  &  Lumber  Company  contemplates  con- 
structing a  telephone  system  including  a  lo-mile  line  to  its  logging  camp. 

NASHVILLE.  TENN,— A  bill  has  passed  the  House  which  limits  telephone 
rentals  in  Tennessee  to  a  maximum  of  $3  per  month  on  each  instrument. 

ELIZ.\BETH.  N.  J,— The  City  Council  will  purchase  a  quantity  of  electrical 
apparatus  for  the  use  of  the  tire  department.     The  clerk  can  be  addressed. 

ROME  G.4.— .4  telephone  system  is  being  organized  by  J.  W.  Doddi.  of  Cedar- 
town,  and  G.  G.  Leake,  of  Marietta;  over  100  subscribers  have  been  secured. 

COLUMBUS,  G.\  -The  Bell  Telephone  Compaoy  will  construct  a  long  dis- 
tance telephone  line  from  Crifiin  to  Columbus  by  way  of  Warm  Springs.  Green-, 
ville.  Hamilton  and  Chipley. 

THE  WINNSBORO&  RIDGEWAY  TELEPHONE  COMPANY,  Winusboro.S.  C. 
has  been  granted   a   cbattei    to  construct   a  telephone,  line"  iwelvel  miles  in 
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leoRth.    W    D.  Douglass,  Jos.  0.  n»vls.  H.  C.  Helns  nii<l    M.  W.  Doty  are  inter- 
ested. 

PHII.ADRLl'HIA.  PA.— The  electrical  departtneiil  will  .shorlly  beifin  layinR 
conduits  on  Second  street  from  Market  to  Diamond;  on  Callowhill  street  from 
23dto2Slh  street;  on  25th  street  from  Callowhill  to  Brown ;  on  Brown  street 
from  Oith  to  >lh;  on  :»th  .street  from  Grand  avenue  to  Ridge  avenue,  and  on 
Ridge  avenue  from  Columbia  avenue  to  Diamond,  so  as  to  enable  the  different 
telcRraph  and  telephone  companies  to  place  their  wires  underEround  and  utilize 
the  city  conduits  iusteno  rf  erectine  poles  and  strinRing  overhead  wires. 


Miscellaneous  Notes. 


THE  TELBGRAPHKRS'  MUTUAL  BHNBFIT  ASSOCIATION  has  published 
a  financial  statement  which  shows  the  organization  to  be  in  a  most  sstisfactoiy 
condition,  the  reserve  fund  being  reported  at  $115,000.  The  association  is 
heartily  endorsed  by  the  oflicersof  both  the  Western  Union  and  Postal  Telegraph 
comi>anies. 

THR  ELECTRICAL  HNGINEERING  SOCIETY.  School  of  Electrical  Engi- 
neeiing  Lehigh  University.  South  Bethlehem.  Pa.,  at  its  last  meeting  listened  to 
two  well  prepared  papers  by  Messrs.  Klinck  and  Blehl.  The  subject  of  Mr. 
Klinck's  paper  was 'The  lablochkofl  Candle."  Mr.  Blehrs  paper  considered 
"Vector  Analvsis  as  Applied  to  AUernalin.s  Current  Problems."  Mr.  E.  C 
Brown  supplemented  Ihi?  paper  bv  explaining  a  few  problems  to  which  the 
principles  enunciated  in  Mr.  BlehTs  paper  apply. 

YALE  TO  THE  FRONT.— A  press  dispatch  fiom  New  Haven,  Conn.,  reports 
thai  I.  J.  Hogan.  employed  in  the  mechanical  department  of  Yale  Scientific 
School,  has  invented  an  apparatus  by  means  of  which  the  use  of  the  moior 
dvnaino.  invented  by  Edison,  is  obviated.  The  apparatus.taccording  to  the  dist 
patch,  reduces  the  voltage  of  a  current  without  lessening  the  amperes.  At  a  te.-^t 
made  onMarch  25  we  ate  informed  that  the  machine  reduced  an  electric  light 
current  of  100  volts  and  four  amperes  to  seven  volts,  without  affecting  the 
amperes. 

LANDING  OP  CABLES.— The  New  York  Stite  Supreme  Court  of  the  first 
deparlment  has  recently  decided  the  case  of  Hector  de  Castro  vs.  the  Compagnie 
Francaise  du  Telegtaphc  de  Paris  a  New  York  in  favor  of  the  latter,  which  was 
represented  bv  Edward  W.  West  as  counsel.  The  plaintiff  claimed  a  large  fee 
for  having  obtained  an  opinion  from  the  United  States  Secretary  of  State  dis- 
claiming anthotitv  in  the  matter  of  a  State  granting  permission  to  laud  a  cable, 
but  the  court  decided  that  such  a  disclaimer  was  not  a  performance  of  the 
contract  to  procure  a  declaration  of  the  Federal  Government,  assuring  to  the 
French  Company  "the  enjoyment,  without  restriction  and  unattackable,  of  the 
landing  rights  which  it  holds  from  the  separate  government  of  the  State  of 
■  Virginia.'^ 

AN  ELECTROTHERAPEUTIC  CLINIC— On  Saturday  of  last  week  the  New 
York  Electrotherapeutic  Clinic.  Laboratory  and  Dispensary  was  opened  at  327 
East  25th  street  and  will  be  conduced  under  the  direction  of  Dr.  Margaret 
Cleaves.  This  clinic  is  thoroughly  equipped  with  all  the  modern  eleclrical  appa- 
ratus used  in  medicine,  such  as  influence  machines,  alteinalors.  induction  coils. 
constant  current  apparatus  (with  primary  batteries  01*  cells,  and  with  adapter 
for  street  current),  storage  batteries  for  cautery,  illumination  and  f-ans-illumi- 
.nation.  constant  current  and  electric  light  baths,  as  well  as  with  appliances 
necessary  to  determine  with  exactitude  the  action  of  eleclrical  energy  upon  the 
human  economy  Its  object  is  to  assist  in  the  development  of  scientific  electro- 
therapeutics, and  instruction  will  be  given  in  this  branch  and  in  electropbysics 
and  physiology. 

THE  EXECUTIVE  COMMITTEE  OF  THE  NATIONAL  ASSOCIATION  OF 
MANUFACTURERS  held  il'^  first  meeting  at  the  Manufacturers'  Club.  Philadel- 
phia, last  month,  at  which  the  following  vice-presidents  were  elected;  For  Dela- 
ware. Mr.  H.  a  Motse.  president  of  Edge  Moor  Biidge  Works;  for  District  of 
Columbia.  Mr.  Tohn  T.  Campbell,  of  Washington;  for  Kansas.  Mr.  J.  L.  Aber- 
nathy.  of  Leavenworth;  for  Louisiana.  Hon.  James  H.  Shakespeare,  of  New 
Orleans;  for  Massachusetts.  Mr.  Elwyn  W.  Lovejoy.  of  Lowell;  for  Minnesota. 
Mr.  S.  B.  Foote.  of  St.  Paul;  for  Montana.  Mr.  J.  T.  Carroll,  of  Butte  City:  for 
Washington.  Mr.  Thos.  E.  Eyanson.  of  Seattle.  The  association  is  to  be  com- 
posed of  other  organizations  representing  the  various  industries,  but  its  purpose 
i"!  nol  in  anv  way  to  interfere  with  or  absorb  existing  societies  and  associations, 
but  to  consolidate  them  into  one  powerful  representative  body. 

REDUCTIONS  IN  TELEPHONE  CHARGES.— The  Wisconsin  Telephone  Com- 
pany, commencing  on  .April  1.  reduced  its  rates  25  per  cent.,  the  charges  for 
business  houses  now  varying  fiom  $ofi  to  $18  per  year,  and  for  residences  from 
$30  to  $15.  the  highest  rate  being  for  private  lines,  and  the  lower  rates  for  party 
lines.  The  Michigan  Bell  Telephone  Company,  on  the  same  date,  reduced  its 
rates  to  $36  and  $24.  The  company  supplying  the  territory  about  Steuben- 
ville.  O..  has  announced  a  reduction  from  $50  to  $36  and  $30.  -At  Washington 
Pa.,  the  lales  have  been  reduced  from  $60  to  $36  and  $30.  and  the  Central  Union 
Companv,  of  Illinois,  has  changed  from  $36  to  $30  for  dwellings,  and  from  $48 
to  $42  for  business  places.  The  New  York  &  New  Jersey  Telephone  Company. 
whose  territory  includes  Brooklvn.  Jersey  City.  Newark,  etc..  have  adopted  a 
new  schedule  which  lowers  rates  considerably,  if  party  lines  are  used. 

(Erabc  axxb  Snbustrtal  Hotcs. 

FRANK  H.  STEWART.  20  North  Seventh  street.  Philadelphia,  has  taken  Mr. 
P.  Logan  Bockius  into  partnership,  and  the  business  will  hereafter  be  con- 
ducted under  the  name  of  Frank  H.  Stewart  &  Co. 

THE  PACKARD  ELECTRIC  COMPANV.  LTD..  of  Montreal,  Can.,  has  been 
incorporated  and  succeeds  to  the  busine.^s  of  the  Dominion  Electric  Company. 
Ltd..  and  the  Packard  Lamp  Company.  Ltd..  assuming  all  the  obligations  of 
the'two  old  companies. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester.  Conn.,  has  just 
cliseJ  a    contract  with  the  B;rliii  Iron    Bridge  Company,  of  Eist  Berlin,  Conn., 


for  equipping  its  new  forge  shop  with  electric  power.  A  40-kw  generator  and 
f>0.hp  motor  will  be  used. 

CHAS.  E.  CHAPIN.  136  Liberty  street.  New  York,  is  selling  the  Perfection 
woven  wire  dynamo  brush  and  reports  a  large  number  of  orders  recently 
received.  It  is  claimed  that  the  Perfection  brush  will  not  cut  the  commutator, 
and  has  an  unusually  long  life. 

MR.  E.  PECKHAM.  president  of  the  Peckham  Motor  Truck  &  Wheel  Com- 
pany, of  New  York,  has  returned  from  a  two  months"  trip  to  California. whilher 
he  had  gone  for  a  little  rest  and  recuperation.  Mi.  Peckha:n  says  he  feels  first- 
class,  and  certainly  his  appearance  corroborates  this  statement. 

THE  MANHATTAN  GENERAL  CONSTRUCTION  COMPANY.  SO  Broadway. 
New  York,  reports  nusiness  good  and  steadily  improving  as  to  both  Ihe  Man- 
hattan arc  lamp  and  gaii/e  dynamo  brushes.  The  clifficulty  formerly  experi- 
enced with  the  inner  globe  of  the  Manhattan  lamp  is  aaid  to  have  been"entirely 
overcome. 

THE  HOGAN  BOILER  COMPANY.  Middletown,  N.  Y..  is  distributing  a  set 
of  sheets  illustrating  its  water-tube  boiler,  both  "manifold"  and  cylindrical 
lypes.  in  various  stages  of  construction.  Plans,  front  and  baCK  elevations  and 
cross-sectional  views  are  also  presented.  The  engravings  are  printed  on  heavy 
plate  paper. 

JAMES.  BOYD  &  BRO  .  14  North  Pouith  street.  Philadelphia,  ha  ve  issued 
a  very  bandy  and  substantial  catalogue  of  electric  railway  supplies,  which  is 
comprehensive  in  scope  and  logically  arranged  as  to  contents.  The  size  of  the 
book.  4;^xS  inches,  is  e  most  convenient  one  for  handling  as  well  as  for  filing 
away  in  a  cabinet  or  desk. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin.  Conn.,  has  issued 
a  handsome  calendar  for  the  fiscal  year  ending  March  31.  1896.  There  are 
eleven  distinct  engravings  lithographed  in  colors,  showing  various  styles  and 
lypes  of  work  turned  out  by  the  company,  including  suspension,  truss  and 
cantilever  bridges,  iron  doors,  roofs,  etc. 

THE  ROYAL  ELECTRIC  COMPANY,  of  Peoria.  III.,  has  completed  arrange 
ments  with  H.  B.  Coho  &  Co..  203  Broadway.  New  York,  to  handle  its  alternat- 
ing current  apparatus  in  the  East.  Messrs.  Coho  &  Co.  have  secured  the  services 
of  Mr.  George  C.  Hoffman,  formerly  of  the  Weslinghouse  Company,  who  will 
have  charge  cf  their  alternaling  current  department. 

THE  PARTRICK  &  CARTER  COMPANY'.  125  South  Second  street.  Philadel- 
phia, has  just  issued  a  new  catalogue  of  house  goods  and  general  supplies, 
which  is  complete  in  every  detail.  Among  other  new  things  ncled  are  a  very 
ornamental  pear-shaped  push,  a  high  and  low  water  alarm,  and  an  automatic 
electric  programme  clock.  The  book  is  gotten  up  in  the  same  excellent  style 
which  has  characterized  the  P.  &  C.  catalogues  for  several  years. 

THE  FRANKLIN  ELECTRIC  COMP.^NY.  of  Kansas  City.  Mo.,  has  recently 
completed  the  installation  of  Ihe  electric  light  plant  at  Hamilton.  Mo.,  and  a 
lighting  plant  for  the  State  Industrial  School  at  Lancp.=ter.  Ohio.  The  latter 
conliact  included  erection  of  building  and  steam  plant.  The  Franklin  Company 
has  also  secured  the  contract  for  an  electric  light  plant  at  Plattsburg.  Mo. 

H  B.  COHO  &  CO..  203  Broadway.  New  Yoik.  announce  that  pending  an 
adjustment  of  inside  aflairs  the  Mather  Electric  Compan.v  will  be  managed  by 
Mr.  Jarvis.  of  the  Berlin  Iron  Bridge  Company,  as  temporary  receiver,  and 
that  with  this  exceplion  there  will  be  no  change  in  Ihe  affairs  of  the  Mather 
Electric  Company,  that  any  bids  or  prices  quoted  will  stand,  and  that  H.  B. 
Coho  &  Co.  are  prepared  to  guarantee  deliveries  on  this  excellent  apparatus. 

F.  E.  BAILEY'  &  COMPANV.  Philadelphia,  who  for  a  number  of  years  have 
bandied  the  Ideal  engine  for  the  Harrisbnrg  Foundry  &  Machine  Works  in  this 
vicinity,  have  moved  from  701  to  913  Betz  Building,  and  are  now  representing 
the  Arminglon  &  Sims  Engine  Company,  of  Providence.  Their  territory 
extends  over  quite  a  number  of  states  and  judging  from  the  former  success  they 
have  had.  their  prospects  are  very  good  for  a  large  portion  of  first-class  engine 
and  boiler  business. 

THE  ELECTRIC  POWER  STORAGE  COMPANY,  of  16(.  Elm  street.  New 
York,  has  appointed  Wm.  Hood  as  its  Western  representative,  with  headquarters 
at  Chicago.  Immediately  upon  the  acquisition  of  Mr.  Hood  the  company 
Secured,  through  his  management,  a  contract  from  H.  H.  Porter,  president  ol 
the  Chicago  &  Eastern  Illinois  Railway  Company,  for  120  3.")0ampere-hour 
accumulators  for  a  lighting  plant  at  Mr.  Porter's  summer  residence  at  Lake 
Geneva.  Wis.  Mr.  Hood  is  a  man  of  unqualified  ability,  and  there  i-  no  reason 
why  his  appointment  should  not  be  mutually  satisfactory  in  every  respect. 

J.  HOLT  GATES.  Monadnock  Building.  Chicago,  reports  tne  following  sales  of 
electrical  apparatus  for  March:  One  50-kw  multipolar  machine  to  Swartscbild 
&  Schulzberger  Packing  Company.  Kansas  City.  Mo. ;  250  hp  in  motors  to  Ihe 
Bucyrus  Steam  Shovel  &  Dredge  Company.  South  Milwaukee.  Wis  ;  one 
110-kw..  one  85-kw  and  one  60  kw  multipolar  machines  for  Pennsylvania;  one 
65  kw  generator,  direct-connected  with  an  Ideal  engine,  to  J.  H.  Garaghty. 
Columbus.  O. :  one  250-light  machine  to  St.  Paul.  Minn.;  one  100-light  machine 
to  Two  Rivets.  Wis.;  two  15kw  machines  to  .Arlington.  Minn.,  and  two  20-hp 
motors  lo  the  B.  F.  Sturtecant  Company.  Chicago. 

THE  NEW  YORK  &  OHIO  COMP.ANY.  Wairen,  O..  leports  a  large  demand 
for  its  well-known  Packard  lamps,  and  in  order  to  accommodate  its  raoidlv 
growing  Eastern  business  has  recently  opened  a  New  York  office  at  No.  1  Broad- 
way, which  will  be  in  charge  of  the  president  of  the  company,  Mr.  J.  W.  Peale. 
The  company  has  recently  published  a  diagram  showing  graphicall.y  the 
increase  of  efficiency  and  candle  power  of  its  new  lamp,  which  is  claimed  to 
give,  after  some  hundred  hours'  burning,  a  greater  amount  of  light  with  a 
smaller  consumption  of  energy  per  candle  power  than  when  new.  This  is  a 
pretty  strong  claim,  but  the  company  declares  its  readiness  to  back  it  up. 

M.  T.  DAVIDSON.  77  Liberty  street.  New  York,  is  building  a  pair  of  air 
pumps  for  the  Johnson  Company.  Johnstown.  Pa.,  which  are  believed  to  be  the 
largest  ever  constructed  in  this  country.  The  pumps  are  ananged  to  be  oper- 
ated singly  or  as  compound  duplex  pumps.  The  high  pressure  steam  cylinder 
is  16  X  24  inches,  low  pressure  30  x  24.  and  the  air  cylinder  36  x  24  inches. 
There  are  two  sets  of  these  pumps,  each  provided  with  a  jet  condenser  6  ft.  in 
diameter  by  12  ft.  9  in.  high.  The.v  are  to  be  used  in  the  Johnson  Company's 
railU  It  Liriin    O      Vne  Davi.lsjn    wjrks  hive    just  conpleteJ  a   piir  of   com- 
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pound  doiiblcr  plunKcr  pumps  for  (he  same  company,  and  reporla  huslucssus 
beiiift  very  Rood. 

THE  HKINK  SAKHTY  BOILHR  COMPANY.  St.  Louts.  Mo.,  feels  encouraged 
in  the  character  of  business  that  is  comintf  in,  though  the  volume  is  not  yet 
.satisfactory.  The  last  week  in  March  the  company  closed  contracts  for  both 
the  street  railway  boiler  plants  of  New  Orleans.  aggregatinR  ovcrl.loohp. 
wliich  competitors  have  been  working  on  for  many  months.  Among  othei 
sales  are  the  following:  R.  H.White  &  Co..  Hoston's  big  dry  goodn  house, 
three  boilers,  010  hp;  The  Equitable  Building.  Denver.  Col  .  three  boilers.  TMi 
hp.  to  replace  another  type:  New  PlaulcTs  Hotel,  St.  Louis,  oue  boiler,  IMU  hp. 
and  De  Laraai's  Gold  Mining  Company,  De  Lamar.  Nevada,  one  boiler  of  \'2i)  hp. 
The  widespread  nature  of  this  business  is  certainly  a  favorable  indication. 

THH  MATHER  ELECTRIC  COMPANY,  Manchester.  Conn.,  owing  to  the 
inability  to  collect  accounts  due.  on  April  «  was  placed  in  the  hands  of  a 
lecciver.  Chas.  M.  Jarvis  of  the  Berlin  Iron  tJridge  Company  wasappoJnted  by 
the  Superior  Court  of  Haitford,  Couneclicut,  as  receiver  in  charge  of  all  prop- 
erty, and  as  soon  a:*  possible  will  Issue  a    statement  of  the  assets  and  liabilities. 


By  order  of  the  couit  the  company  i»  allowed  to  proceed  with  the  manufacture 
of  electrical  apparatus  In  order  to  close  out  the  large  amount  of  machinery  and 
materiel  dow  on  band,  nearly  all  of  which  )s  already  sold.  It  is  hoped  that  the 
receivership  la  but  temporaiy.  but  an  inventory  U  now  being  taken  and  as  soon 
as  completed  all  creditors  will  be  fully  informed  as  to  the  exact  condition  of 
afTairs.  All  material  In  the  shape  of  supplies  received  by  the  company  after 
lu.lO  a.  m.  on  Saturday.  April  ti,  1V.>5.  will  be  paid  for  by  the  receiver.  Mate- 
rial and  supplies  received  before  that  lime  will  be  credited  on  the  accouDia  of 
I  he  Mather  Electric  Company 


Justness  Hotice. 


BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  require*  ■ttcDtion, 
Gas  lighting  much  improved  by  its  use.     Electric  Supply  Company,  of  105  South 

Warren  street.  Syracuse.  N.  Y. 


^Ilustrateb  Hccorb  of  (Electrical  Patents. 


UNITED   STATES    PATENTS   ISSUED   APRIL   2.    1895. 
[lo  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New  York.] 

r>;w.6()S.  ELECTRICAL  TRANSFORMER;  M.  Dickerson.  Foit  Wayne,  Tnd. 
App.  filed  Nov.  -26.  1894.  The  combination  of  primary  and  secondary  coils 
with  a  continuous  surrounding  envelope  of  laminated  iron,  each  lamina  hav- 
ing a  cross  plate  entering  within  the  coils,  so  arranged  that  by  the  abutting 
edges  of  the  plates  being  out  of  coincidence  with  those  of  each  reversed  adja- 
cent or  alternate  lamina  they  will  break  joints. 

536.655.  TERMINAL  ATTACHMENT  FOR  FLEXIBLE  CONDUCTORS;  W.  L. 
Richaids.  Maiden,  Mass.  App.  filed  Sept.  10.  1894.  The  combination  with 
a  flexible  cord  having  conducting  and  nonconducting  terminal  stands  of 
a  rigid  terminal  attachment  therefor,  combining  in  itself  a  fastening  device 
for  the  sa*d  conducting  stand  and  a  suspension  support  for  the  said  non-con- 
ducting stand,  relieving  the  electrical  conductor  from  all  strain. 
536.684.  SELF-LOCKING  CLEAT  FOR  ELECTRIC  WIRING ;  F.  O.  Creager, 
Marseilles.  HI.  App.  filed  Jan.  14.  1895.  The  combination  of  a  cleat  having 
a  transverse  wire,  a  recess  contiguous  to  said  wire  recess,  and  a  dog  in  said 
contiguous  recess  arranged  loosely  therein  and  adapted  to  engage  and  hold 
taut  the  electric  wire. 

536,68».i  ELECTRIC  BATTERY;  H.  W.  Libbey.  Boston.  Maes.  App.  filed  Feb. 
23  1S94.  The  combination  consisting  of  two  outer  discs  or  plates  having 
inwardly  projecting  rims  of  insulating  material,  a  central  ring  of  insulating 
mateiial,  two  perforated  discs  foiming  the  negative  elements  and  a  central 
divided  positive  element,  absorbent  material  on  each  side  of  said  elements, 
and  meant)  for  supplying  the  exciting  fluid  to  the  said  absorbent  material. 

536,705.  TELEPHONING  APPARATUS;  W.  B,  Robertson,  Philadelphia.  Pa. 
App.  filed  Sept.  7.  3S94.  The  combination  in  a  telephone  of  a  receiver,  and 
an  alarm  or  indicator. with  means  lor  operating  the  alarm  or  indicator,  and 
a  controlling  device  thrown  into  operation  by  the  weight  of  the  receiverfor 
putting  the  alarm  into  action,  consisting  of  a  switch  device  connected  with 
the  flexible  conductor  cord  of  the  receiver  whereby  the  weight  of  the 
receiver  acting  through  the  cord  operates  the  switch  device. 

536.730.  ELECTRICAL  CONTROLLING  SYSTEM  FOR  ELEVATORS;  C.  O, 
Maillous.  New  York,  N.  Y.  App.  filed  Dec.  20.  1894.  The  combination  with 
ihe  elevator  and  its  starting  mechanism  of  two  controlling  circuits,  one 
causing  the  car  to  go  up.  and  the  other  down,  an  automatic  switch  at  each 
landing  actuated  by  the  car  foi'  closing  the  one  or  the  other  branch  accord- 
ing as  the  car  is  above  or  below  Ihe  said  switch  and  ac'apted  to  stand  in  an 
iuteruiediate  position  to  break  the  circuit  when  the  car  is  at  a  landing,  and 
manual  circuit  closing  device  or  devices  at  each  landing  whereby  either 
branch  mav  be  closed  at  will. 

536.748.  DYNAMO  DRIVEN  FROM  AXLES  OF  RAILWAY  CARS;  W.  Biddle. 
Brooklyn,  N.  Y.  App.  filed  May  31.  1894.  The  combination  with  the  car 
axle  and  a  dynamo  of  a  dynamo  frame  extending  up  over  the  axle  and  hav- 
ing a  journal  box.  an  oil  box  below  the  axle  and  bolts  for  connecting  the 
parts,  a  bearer  upon  which  the  distant  end  of  the  dynamo^^ frame  rests,  and 
upon  which  it  is  free  to  move  in  any  direction. 

.^36.763.  TELEPHONE:  J.  Serdinko.  San  Antonio.  Tes.  App.  filed  Dec.  4.  1894. 
The  combination  with  the  magnets  of  a  magnetic  call,  the  bobbin,  the  dia- 
phragm fixed  in  front  of  the  latter,  the  iron  disc  and  core  in  proximity  to 
the  said  magnets,  the  said  core  extending  through  the  bobbin,  into  close 
proximity  to  the  diaphragm,  the  said  magnets  of  a  magneto  call  having  an 
iron  extension  piece  on  one  side  only  and  the  magneto  call  armature. 

o36.7fr4.  ELECTRIC  BLOCK  SIGNAL;  F.  P.  Snow,  Lynn.  Mass.  App.  filed 
April  27.  1894.  The  combination  of  electric  railwav  track  between  two  sta- 
tions, a  trolley  wire  accompanying  such  track,  an  electric  signal  at  each 
station,  an  electric  switch  and  switch  magnet  at  each  station,  a  normally 
open  local  circuit  from  the  tn.ck  through  such  signal  and  magnet  to  the 
trolley  wire  at  each  station,  and  a  normally  open  circuit  controlling  said  local 
circuit,  which  is  capable  of  being  closed  at  either  station  from  the  trollev  wire 
at  that  stalion  through  the  signal  and  magnet  at  the  other  station  to  the 
track  at  such  other  station,  and  also  with  car-operating  circuit-controlling 
mechanism  at  each  station. 

.^36,766.  TYPEWRITING  MACHINE  ATTACHMENT:  C.  Spiro.  New  York. 
N.  V.  App.  filed  Oct.  15.  1S94.  The  combination  of  a  key  lever,  a  universal 
bail,  a  rotatable  shaft,  interposed  gearing,  a  ratchet  wheel  fast  on  the  shaft 
and  carrying  a  pin,  means  movable  independent  of  the  shaft  for  rotating 
said  ratchet  wheel  in  one  direction,  and  a  vertically  movable  arm  having  a 
cam-portion  at  its  lowei  end  and  a  hook  at  its_upper  end. 


M6,7S7.  TELEPHONE  EXCHANGE  SYSTEM  AND  APPARATUS ;  H  V.  Haves 
and  T.  Speucer,  Cambridge.  Mass.  App.  filed  Sept  10.  1894.  The  combi- 
nation of  a  telephone  circuit  extending  between  two  stations  through  an 
intermediate  station  and  divided  by  interposed  induction  coils  in'o  a  series 
of  independent  conductively  continuous  sections,  each  containing  a  circuit 
controller,  a  signal  current  generator  controlled  thereby,  and  an  automatic 
signal  Indicating  device. 

536.792.  SOCKET  FOR  INCANDESCENT  LAMPS:  F.  H.  Soden.  Chicago.  HI. 
App.  filed  Feb.  12.  1890.  A  socket  consisting  of  a  shell  of  porcelain  or  like 
material  provided  with  grooves  f»bout  its  inner  periphery,  a  partition  of 
insulating  material  fitted  removably  in  said  grooves  aad  dividing  the  socket 
transversely,  lamp  contacts  mounted  in  the  partitions  to  which  the  con- 
ductors are  connected  at  one  side,  cement  filled  in  about  the  conductors,  thus 
sealing  one  end  of  the  socket,  and  means  (or  sealing  the  lamp  in  the  other 
end  ot  the  socket. 

536.794.  ELECTRIC  CONTROLLER;  G.  Valley.  Cleveland.  O.  App.  filed  Dec. 
3.  1894.  The  combination  of  a  roller  composed  of  a  number  of  annular  sec- 
tions provided  with  the  proper  contact  pieces  and  adapted  to  interlock  later- 
ally with  each  other,  a  central  shaft  carrying  top  and  bottom  clamping 
plates,  which  interlock  with  the  end  sections  of  the  drum. 

536.795.  SWITCH  FOR  STREET  CAR  CONTROLLERS;  G.  Valley,  Cleveland. 
O.  App.  filed  Dec.  3.  1894.  The  combination  in  a  multiple  switch  of  a  disc 
of  insulating  material  and  means  for  rotating  the  same,  curved  conducting 
pieces  embedded  therein  at  different  levels  and  having  both  ends  protmding 
to  form  contact  points,  the  diametrically  opposite  conducting  pieces  being 
upon  the  same  level  and  having  their  points  alternating  with  those  of  the 
pieces  upon  a  different  level,  and  the  spring  contacts  arranged  around  the 
disc  at  intervals  equal  to  those  of  the  contact  points  aad  in  series  corre- 
sponding to  the  different  levels  of  the  projecting  contact  points  and  in  posi- 
tion to  be  engaged  by  said  points  as  the  disc  is  rotated. 

536.803  CONTACT  FINGER  FOR  ELECTRIC  CONTROLLERS;  S.  Harris, 
Cleveland,  O.  App.  filed  Dec.  5.  1894.  A  reversible  contact  finger  for  electric 
controlleis  having  the  contact  shoe  rigidly  afiBxed  to  an  endless  spring  of 
flat  metal  to  the  opposite  side  of  which  is  rigidly  affixed  a  reversible  contact 
piece. 

536.809.  ELECTRICAL  SWITCHBOARD;  F.  W.  Jones,  New  York,  N.  Y.  App. 
filed  Jan.  22.  1895.  The  combination  in  a  switchboard  of  parallel  strips,  a 
series  of  discs  or  buttons  arranged  in  parallel  rows  between  said  strips,  arc 
shaped  notches  in  the  adjacent  surfaces  of  the  strips  and  buttons  to  receive 
a  metal  pin  or  plug,  a  foundation  or  frame  of  fireproof  insulating  material, 
mica  discs  between  said  buttons  and  the  foundation  frame,  and  air  spaces 
between  said  strips  and  Ihe  founda'ion  frame,  whereby  insulation  is 
increased  and  arcing  pieveuted. 

536,81L  ELECTRIC  MERCURIAL  SWITCH  OR  CONTACT  MAKER;  H.  Lemp. 
Lynn.  Mass.  App.  filed  July  2(5.  1888.  The  combination  of  a  branching,  her- 
metically sealed,  exhausted  receptacle  containing  separate  bodies  of  mer- 
cury, electrodes  of  platinum  or  other  non-amalgamating  metal  extending 
into  said  receptacle,  a  core  of  a  mag"et  in  one  branch  of  said  receptacle 
and  having  a  forked  end  for  engagement  respectively  with  said  bodies  of 
mercury  and  said  core,  and  acting  theieupon  locause  making  or  breaking  of 
circuit  between  said  electrodes. 

.536.816  COMBINED  DYNAMOELECTRIC  GENERATOR  AND  CURRENT 
DIRECTOR:  J.  F.  McElroy.  Albany.  N.  Y.  App.  filed  Jan.  2.  1892.  The 
combination  of  a  circular  rauge  of  alternate  generating  magnets  and  alter- 
nate positive  and  negative  magnets,  an  outer  casing  magnetically  connect- 
ing the  magnets,  a  revolving  armature  shaft,  a  series  of  unwound  arma- 
tures, one  for  each  adjacent  pair  of  magnets,  peripherally  secured  upon  a 
supporting  armature  core,  alternating  current  leads  from  the  generating 
magnets,  a  second  circular  range  of  electromagnets  wii^iin  the  same  csstog 
and  comprising  resistance  coils  included  in  branches  of  one  or  both  leads 
from  the  generating  coils. 

536.828.  SUPPLY  SYSTEM  FOR  ELECTRIC  RAILWAYS:  A.  C.  Crehore.  Ithaca, 
N.  Y.  App  filed  Inly  22.  1893.  The  combination  of  a  sectional  working 
conductor  normally  insulated,  an  auxiliary  sectional  conductor  arranged 
parallel  to  the  former,  and  also  normally  out  of  connection  with  the  power 
line,  a  contact  carried  by  the  car  and  arranged  to  he  always  in  connection 
with  one  or  more  of  the  sections  of  the  auxiliary  conductor,  and  snitches 
foi  connecting  the  sections  of  working  conductor  with  the  supply  line,  and 
switch  operating  magnets  each  energized  to  close  the  switch  by  a  branch  of 
the  power  current  passed  over  a  section  of  the  auxiliary  conductor,  as  the 
car  enters  each  section. 
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taa.BSB.  SVSTKM  OP  ELECTRICAL  PROPULSION  FOR  RAILWAY  CARS:  L. 
Uioii.  Nsllck,  Mass.  App.  filed  June  H.  lx»i  The  combiiialion  of  a  conduit 
having  a  cover  on  lop  capable  of  electrical  concluctivily,  a  main  conductor  of 
elcctiiclly  aud  an  auxiliary  conductor  superimposed  Ihcreou  and  composed 
of    uiciubers  or  portions  conuected  togelhei  by  links  of  conductinj;  material. 


^    r 
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No.  536,608— Electrical  Transformer. 


!,867.  MEANS  FOR  THE  INSOLATION  OP  CONDUCTORS  OF  ELECTRIC. 
ITY:  L.  Dion.  Natick,  Mass.  An  insulation  for  electric  conductors  consist- 
ing of  a  sheath  or  cover  of  rubber  and  glass  balls  interposed  between  the 
same  and  the  conductor. 

i.STL  ELECTRIC  DOUBLE  SEMAPHORE  BLOCK  SIGNAL:  N.  O.  Gold, 
smith.  Cincinnati.  O.  App.  filed  March  24.  1894.  The  combination  in  an 
electric  signal  apparatus  of  an  electric  motor,  a  crank  shaft  operated  by  the 
motor,  two  signal  circuits  having  terminals  controlled  by  the  crank  shaft, 
and  magnets  and  armatures  in  track  circuits  for  making  and  breakingsignal 
circuits  at  appropriate  limes  automatically  by  the  movements  of  a  train. 

).S72.  ELECTRIC  BLOCK  SIGNAL:  N.  O.  Goldsmith.  Cincinnati.  O.  App. 
filed  March  24.  1804.  The  combination  in  an  electric  signal  apparatus  of  a 
series  of  track  circuits  made  through  the  train,  and  duplex  signal  circuits 
in  parallel  connection  with  the  same  motor  and  provided  with  signal  mov- 
ing mechanism  for  operating  the  same  signal,  each  signal  circuit  hav- 
ing independent  terminals  on  the  ai matures  of  the  magnets  of  two  or 
rooie  track  circuits. 

i.014.  TELEPHONE:  F.  H.  Brown.  Chicago  III.  App.  filed  Oct.  17.  1894.  In 
a  receiving  telephone  the  combination  with  a  suitable  casing  and  a  dia- 
phragm, of  a  centrally  located  permanent  magnet  projected  into  the  casing 
with  its  pole  adjacent  to  the  diaphragm,  and  a  semi-circular  permanent 
magnet  arranged  w'thin  the  casing  with  its  body  and  poles  remote  from 
the  other  magnet,  so  that  the  interior  magnet  is  charged  with  the  fame 
polarity  as  the  contacting  pole  of  the  other  magnet. 

i.91o.  SUPPLY  SYSTEM  FOR  ELECTRIC  RAILWAYS:  J.  J.  Byron,  New 
York.  N.  Y.  App.  filed  June  16.  1894.  An  electric  railway  comprising  a 
trolley  rail  made  up  in  sections  insulated  from  each  other  and  a  contact 
between  the  sections,  a  main  lint  wire,  a  switch  consisting  of  a  lilting 
armature  and  a  conlact  arm.  with  magnets  arranged  at  opposite  ends  of 
the  switch  armatuie.conneclions  between  contact  of  the  trolley  rail  and  two 
magnets  of  the  ne.\t  switch  behind,  and  the  lelurn  and  connections 
between  the  main  line,  switch  aim  and  next  trolley  rail  section  ahead. 

i,918.  CLOSED  CONDUIT  SYSTEM  FOR  ELECTRIC  RAILWAYS;  E.  r>. 
Chaplin  and  L.  Dion.  Natick.  Mass.  App.  filed  June  14.  1894.  The  combina- 
tion of  a  conduit,  or  subway,  entirely  closed  al  all  points,  a  main  conductor 
or  feeder  arranged  therein,  and  an  auxiliary  conductor  consisting  of  a 
series  of  strips  having  conductivity  and  susceptible  to  magnetic  attiaction, 
their  ends  being  overlapped  and  connected  by  a  slot  in  one  and  a  tongue 
and  cross-head  on  the  other. 


No.  530,811— Electric  Mercurial  Switch. 

.HoO.  TKLEPHONE  SYSTEM:  F.  R.  Colvin.  New  York.  N.  Y.  App.  filed 
Dec  20.  ISM.  A  telephone  system  comprishig  a  plurality  of  subscriber's  cii- 
cuits  leadtag  to  b  common  station,  a  call  receiving  instrument  in  each  sub- 
scriber's circuit,  a  direct  current  lausmitter  and  telephone  receiver  adapted 
to  be  cut  in  at  each  subscriber's  station,  connectors  at  the  common  station 
for  coupling  two  subscribers'  circuits  in  series  relation  to  each  other,  and  a 
source.of  continuous  current  betwesn  the  connectors  for  charging  the  trans- 
mitters. 


r.86.928.  SAPRTY  DEVICE  FOR  ELECTRIC  RAILWAYS  HAVING  SECTIONAL 
CONDUCTORS;  L.  Dion.  Natick.  Mass.  App.  filed  June  14  IgUl.  The  com- 
bination with  a  car  taking  currenl  from  a  series  of  contact  plates,  electric 
nllv  operated  signals  arranged  at  both  ends  of  the  car.  a  cenlrally  supported 
bar,  and  devices  mounted  upon  the  ends,  and  electrically  connected  lo  the 
sifjnals. 

53fi,036  ELECTRIC  CLOCK  WINDING  MECHANISM;  M.  V.  B,  Ethridge  and 
J.  H.  Eastman.  Boslon.  Mass.  App  filed  April  28.  1894.  A  circuit  controller 
composed  of  an  exhaust  tube  of  insulating  material,  wilh  circuit  wires  pro 
jecting  into  the  tube  and  normall>  separated  from  each  other,  and  a  gravity 
circuit  closing  and  breaking  device,  such  as  a  body  of  mercury  located  in 
the  tube,  adapted  to  electrically  connect  the  wires. 

.^".6.052.  CONDUIT  ELECTRIC  RAILWAY;  T.  C.  Hughes  and  A  W.  Adams.  St 
Louis.  Mo.  App.  filed  Feb.  12.  ]Si(4.  An  electric  railway  system  with  the 
combination  of  a  bare  working  or  trolley  conductor  made  in  sections  and 
normally  held  out  of  crrcuit  with  the  supply  conductors  by  the  weight  of  the 
working  conductor,  also  a  switch  for  making  electrical  connection  between 
the  working  and  supply  conductors,  operated  by  means  of  gravity  or  of  a 
spring  independent  of  the  lifting  power  of  the  trolley,  which  becomes 
operative  bv  the  raising  of  the  working  conductor. 

53G.963.  DYNAMO-ELECTRIC  MACHINE;  J.  P.  McElroy.  Albany,  N.  Y,  App. 
filed  July  24.  1894.  The  combination  of  two  field  magnets  arranged  with 
unlike  poles  opposite  each  other  in  an  armature  revolving  in  the  magnetic 
field  between  two  magnets  and  an  armature  shaft  passing  through  the  fields 
and  journaled  in  bearings  outside  of  the  magnets. 

r,36.967.  TROLLEY  SUPPORT  FOR  ELECTRIC  RAILWAY  CARS;  E.  B.  W. 
Reichel,  Charlottenburg.  Germany.  App.  filed  Oct.  25.  1894.  A  support  for 
a  contact  device  for  an  electric  car  comprising  an  arm  swinging  on  a  ver, 
tically  swinging  frame,  a  spring  resisting  the  pivotnl  movement  of  the  arm 
from    the  vertical,  and    a  spring  resisting    the  downward    movement  of    the 
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No. 536,978— Electro-Pneumatic  Stop  Action  for  Pipe  Organs. 

536  973  BRUSH  HOLDER  FOR  DYNAMO-ELECTRIC  MACHINES  AND 
MOTORS:  G.  Valley.  Cleveland.  O.  App.  filed  Dec.  15,  1894  The  combina- 
tion of  a  brush  holder  having  a  spring-actuatec  brush-feeder  and  a  recessed 
wing  piece,  an  insulating  yoke  having  slotted  end  fitting  the  recess  of  the 
wing  piece,  and  a  bolt  rigidly  but  adjustably  securing  the  holder  upon  the 
yoke. 

53(;.974.  ELECTRIC  ORGAN  COUPLING  MECHANISM:  E.  S.  Votey,  Detroit, 
Mich.  App.  filed  April  7.  1894.  A  coupler  provided  with  contact  barts,  one 
wilh  the  main  electrical  conductor,  and  the  olher  with  an  independent  elec. 
trical  conductor,  an  independent  key  actuated  spring  bar  for  each  of  the 
contact  bars  to  simultaneously  open  and  close  electrical  connection  Ibrougb 
each  of  said  contact  bars,  and  a  switch  to  open  and  close  electrical  connec- 
tion. 

536.975.  ELECTRICALLY  CONTROLLED  MAGNET  AND  VALVE  FOR  PIPE 
ORGANS;  B.  S.  Votey  and  W.  D.  Wood.  Detroit.  Mich  App.  filed  April  7, 
J894.  An  electrical  magnet  having  a  metal  base  provided  with  communicat- 
ing inlet  and  exhaust  orifices,  a  core  and  its  windings,  a  perforated  plate 
uniting  the  terminals  of  the  core  with  the  inlet  orifices,  an  armature  oper- 
ated by  the  core  and  its  windings  to  control  the  communication,  and  a 
thimble  uniting  the  core  and  its  windings  with  the  base. 

536.977.  ELECTROMAGNET  FOR  PIPE  ORGANS;  E  S.  Votey.  W.  B.  Fleming 
and  W.  D.  Wood.  Detroit.  Mich.  App.  filed  April  7.  1S94.  An  electrical 
magnet  provided  with  a  metal  cup  or  base  having  channels  communicating 
with  one  another  and  opening  through  the  cup  upon  the  same  side  an 
armature  located  within  the  cup  to  control  the  communication  of  the  chan- 
nels, a  magnet  core  and  its  windings  to  attract  the  armature,  and  a  cup 
having  a  threaded  engagement  upon  the  base  to  support  the  core  and  its 
windings. 

536.978.  ELECTROPNEUMATIC  STOP  ACTION  FOR  PIPE  ORGANS:  E.  S. 
Votey.  W.  B.  Fleming  and  W.  D.  Wood,  Detroit.  Mich.  App.  filed  April  16, 
1S94.  The  combination  in  an  organ  of  an  electrical  magnet  constructed  with 
a  Mtetal  cup   provided  with  communicable   channels,  an  armature  to  control 
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THE   STANDARD  TELEPHONE  COMPANY. 

There  have  been  no  developments  during  the  past  week  with 
respect  to  the  Standard  Telephone  Company,  the  officers  stating 
that  they  are  engaged  in  completing  their  organization  and  will 
have  no  technical  details  to  communicate  until  that  work  is  finished. 
It  is  understood  that  negotiations  are  pending  with  several  persons 
controlling  switchboard  patents,  but,  beyond  the  patents  described 
in  our  last  issue,  no  further  official  announcement  has  been  made 
in  regard  to  those  now  held,  and  for  which  such  sweeping  claims 
have  been  made.  As  this  is  the  first  instance  in  which  such  secrecy 
has  been  observed  with  respect  to  electrical  patents,  further  infor- 
mation will  be  awaited  with  interest,  but  it  is  scarcely  to  be  expected 
that  anything  of  a  very  startling  nature  at  this  stage  of  the  art  of 
telephony  can  be  disclosed.  The  great  reductions  in  rates  now  being 
made  by  Bell  companies  throughout  the  country  will  doubtless,  it 
may  be  added,  forestall  some  of  the  plans  of  the  new  company. 
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GENERAL    ELECTRIC     AND    WESTINGHOUSE. 

As  we  go  to  press  no  official  statement  has  been  made  in  regard 
to  the  terms  of  the  agreement  supposed  to  be  in  process  of  negotia- 
tion between  the  General  Electric  and  Westinghonse  companies. 
The  only  information  vouchsafed  to  the  public  is  that  the  necessary 
details  are  being  perfected,  which  necessarily,  on  account  of  the 
number  and  importance  of  the  patents  concerned,  require  time. 
The  financial  papers,  on  the  other  hand,  have  printed  rumors  to  the 
effect  that  negotiations  have  been  brought  to  a  halt,  one  of  them 
stating  that  the  opposition  of  Mr.  Geo.  Westinghonse  has  been  the 
cause.  While  Wall  street  appears  to  be  dubious  as  to  a  successful 
issue,  and  inclined  to  consider  the  affair  merely  as  a  speculative 
move  on  the  part  of  some  of  those  interested,  it  is  probable  that  this 
view  is  itself  based  upon  speculative  motives.  In  the  meantime  it 
is  only  fair  to  accept  the  assurances  that  the  matter  is  being  prose- 
cuted in  good  faith. 


GAS  BATTERIES. 

CONTENTS  ^^  ^"°'  elsewhere  the  second  article  of   Mr.  C.    J.  Reed    on    gas 

batteries,  which  is  particularly  interesting  from    showing  the   influ- 

Edilorial 473  ence    of    the    nature    of  the  surface  of  the  electrodes  on  the  electric 

Death  of  George  M-  PhflP^^.    /  t      -■ ,  , !--  «<="°-  "f  ^"^h  a  cell,  and  the  high  efficiency  that  may  be    expected 

Electricity  Before  the  New  \oik  Legislature 475  °                     •'                   -'           "-.^jjcuich 

An  Office  Building  Lightinft  Plant  . 477  from  a  gas  battery  of  the  kind  described.     The  experiments  forming 

Patents  for   Electrical   Inventions 478  the    subject    of    the   present   article   demonstrate  that  the  difference 

ElectrodynamicMachinery-XXXII.,  by  Edwin  J.  Houston  and  A.  E.  between  plain  platinum  electrodes  and  those  with  a  surface  of  plati- 

Kennelly 480  ,  ,     ,    .                             .  ,        ,     .               ,     .       ^    . 

Gas  Batteries— II,  by  C.  J.  Reed                                                                    482  °"™  black  is  enormous  with  relation  to  their  efficiency  in  a  gas  cell. 

Polyphase  Systems,  by  W.  M.  Stine 483  it  being  stated  that    thousands  of  tons   of    platinum    foil    would    be 

A   New    Method  of   Deducing  the    Expression    for   Electiomagnetic  required    to    produce    the   same  effect  as  a  single  ounce  of  platinum 

Foice,  by    Gary  T.    Hutchinson 483  ,  ,     ,        „,,     .     .         ,      ....                 ■    ^        .     -u                    •      ., 

Digest  of  Current  Technical  Electrical  Literature,  compiled    by  Carl  ^^^"^^     ^^^^    '=    "*    «""    "°''«    >°'"est,   however,    is    the    energy 

Hering 484  efficiency  of  a  cell  such  as  that  described,  the  wiiter  stating   that   it 

New   Books 487  may  exceed  33  per  cent. ,  and  that  oae  could  probably  be  constructed 

An  IiDproved  Skeleton   Bell 488  ...             a-    •              r  on        nn                 i.      nTt.-i     .1. 

.   u    .      T       1  .  J  nr         .  w                                                                        .CO  with  an  efficiency  of  80  or  90  per  cent.    While  the  experiments  with 

.Asbestos  Insulated  Magnet  Wire 488  j                          f                                             f      "'^-■J•.=  "j.u 

A  Weather  Proot  Socket  for  Illuminaled    Sign    Work   '.......    489  oxygen    and    hydrogen   have  little  direct  practical  value,   they   are, 

A  New  Telegraph  Sounder 489  nevertheless,  of  importance  in  showing  that  a  gas  battery  maj- possess  a 

Electrolytic  Heating 489  high  efficiency,  and  therefore  have  a  bearing  on  the  general  problem 

A  4,000-Horse    Power    Healer 490         ,.   .      .  ,  ,  ,  ^ 

The  Phoenix  Telephone 490  which    includes    the    utilization    of   gases  from  ordinary   fuel.     The 

New  Lundell  Fan  Motor 490  comparatively    small    capacity    of    a    gas    cell    is  apparent  from  the 

Incandescent  Lamp   Cleaner 491  figures  given,  from  which  the  deduction  may  be  made  that  it  would 

A  Prominent  New   England   Supply   House ■  .    .    491  ^   ,                                      ,           ,.                           ..           ,             ,,         , 

Generator  for  Electrolytic  Service 491  ^^^^    °^'"    ^    -'^^^    "^    continuous    operation    of    a   cell  such  as  that 

described  to  deliver  the  amount  of    energ3-  an  ordinary  dry  cell  will 

DEPARTMENTS:  j        1        u  t             u        .• 

develop  before  exhaustion. 

Financial  Intelligence 492  

Special  Correspondence 492 

General  News  of  the  Week 493  PATENTS    FOR  ELECTRICAL    INVENTIONS. 

Personal   Notes 494  jjj  another  column  we  print  an    interesting   article    pointine    out 

Trade  and  Industrial  Notes 495  .                                   .,..,,. 

Business  Notices                                                                                           495  ^^^    numerous    evils    incident    to    our    present    patent  system,  and 

Illnstrated  Record  of  Electrical  Patents  .   .   , 495  suggesting'some  remedies.     The  conclusion  to  which' oce  is   foirtd 
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by  a  consideration  of  the  disadvantages  under  which  the  poor 
inventor  labors  is  that  patent  law,  as  now  administered,  prac- 
tically deprives  him  of  the  fruit  of  his  labors  instead  of,  as  intended 
by  its  frainers,  securing  him  in  its  enjoyment.  It  is  not  alone  the 
poor  inventor  who  suffers,  for  the  course  of  recent  patent  litigation 
shows  that,  even  with  the  most  powerful  financial  support,  the 
delays  of  law  frequently  act  as  a  bar  to  the  establishment  of  rights 
until  a  favorable  decision  becomes  of  mere  historical  value.  Where 
the  injustice  is  so  manifest  it  would  appear  that  a  remedy  should  exist 
near  at  hand,  but  this  does  not  seem  to  be  the  case.  The  monopoly 
conferred  by  a  patent  is  so  complete  that  it  would  be  unjust  to  the 
public  and  to  the  claims  of  prior  inventors  to  permit  it  to  be  estab- 
lished upon  the  almost  necessarily  incomplete  examination  of  a 
patent  office  examiner  or  a  perfunctory  adjudication  of  a  court. 
The  monopoly  is  granted  as  a  reward  for  a  meritorious  service 
to  the  public,  but  possession  cannot  be  secured  in  the  face  of  denials 
of  the  performance  of  the  service  until  their  falsity  is  proved.  As 
we  believe  that  none  would  care  to  place  the  absolute  grant  of  such 
a  complete  monopoly  into  the  hands  of  patent  office  examiners, 
litigation  is  a  necessary  evil,  and  efforts  should  be  directed  to  miti- 
gating its  consequences.  It  is  true,  as  pointed  out  by  Mr.  Talbot, 
that  the  patent  office  might  be  more  severe  in  its  interpretation  of 
the  word  "invention,"  but  this  would  not  affect  the  most  important 
cases,  in  which  there  is  a  real  doubt  as  to  the  claims  of  different 
inventors  or  of  the  right  of  the  enjoyment  of  a  monopoly.  The 
plan  proposed  by  Mr.  Talbot  would  not  only  shorten  the  period  of 
litigation  and  reduce  legal  expenses  but  also  produce  more  satis- 
factory results  should  the  official  assessors  proposed  be  men  of 
technical  as  well  as  of  legal  qualifications.  A  further  step  in  the 
right  direction  would  be  the  institution  of  patent  courts  presided 
over  by  judges  scientifically  competent  to  appreciate  the  technical 
points  upon  which  they  are  called  to  deliver  an  opinion,  for  it  is 
only  rarely  that  patent  cases  can  be  rationally  decided  upon  purely 
legal  considerations,  without  reference  to  the  technicalities  involved 
and  expert  knowledge  of  the  state  of  the  art. 


ELECTRIC  LEGISLATION. 

Numerous  bills  affecting  electrical  interests,  as  will  be  seen  from 
our  account  in  another  column,  have  been  introduced  before  the 
Albany  Legislature.  While  many  of  the  measures  are  not  antago- 
nistic to  the  electrical  industries,  yet,  the  reverse  is  the  case  with 
some,  particularly  that  whose  object  is  to  regulate  the  cost  of  light- 
ing, and  another  providing  for  meter  inspectors  whose  salaries  are 
to  be  paid  by  electric  light  companies.  The  former  is  undoubtedly 
a  "strike,"  while  the  latter,  which  may  pass,  is  probably  more  in 
the  interest  of  political  patronage  than  intended  to  safeguard  elec- 
tric light  purchasers.  Another  bill  with  nothing  to  commend  it  is 
the  one  requiring  electrical  workers  to  be  licensed,  which  is  an 
unwarrantable  interference  with  the  rights  of  both  employees  and 
employers.  The  interest  of  employers  to  secure  good  workmen,  and 
of  those  having  work  done  to  see  that  it  is  properly  executed  are 
sufficient  in  other  trades,  and  the  element  of  danger  in  electric 
lighting  work  is  so  efficiently  pro\nded  for  by  insurance  inspection 
that  the  licensing  of  workmen  can  accomplish  no  other  end  than 
the  usual  one  of  securing  advantage  to  the  incompetent  at  the 
expense  of  employers  and  of  really  competent  workmen.  The 
proposed  measure  requiring  the  adoption  of  fenders  on  street  cars  is 
one  that  should  be  passed  into  law,  and  it  is  little  less  than  dis- 
graceful that  there  should  be  a  necessity  for  legislative  action  on 
such  a  subject.  Street  railway  companies  are  none  too  popular  with 
the  public  in  larger  cities,  and  their  refusal  to  adopt  this  reasonable 
precaution  except  under  compulsion  indicates  a  lack  of  both  busi- 
ness sagacity  and  regard  for  humanitj".  A  bill  now  before  the 
legislature  that  should  enlist  the  support  of  electric  light  managers 
is  that  permitting  central  stations  to  make  and  sell  artificial  ice  and 
carry  on  a  cold  stoiage  business,  though  if  the  latter  provision  were 
dropped,  it  is  probable  that  the  handicap  under  which  the  measure 
now  seems  to  labor  would  be  removed.  The  desirability  of  an 
adjunct  to  a  central  station  that  would  permit  the  employment  of 
its  flJachipery  during  the  hours  of  light  load  is  evident,  and  an  ice- 


making  plant  seems  to  offer  in  a  high  degree  the  necessary  qualities. 
We  see  no  reason  why  a  bill  to  attain  such  a  desirable  end  should 
be  burdened  with  the  proviso  referred  to,  as  the  same  object  may 
be  attained  without  thus  jeopardizing  the  main  end  in  view.  The 
bill  to  create  an  Electric  Light  Commission  is  one  that  might 
accomplish  a  good  end,  if  for  no  other  reasoh  than  the  benefit  to  be 
derived  by  station  managers  from  the  comparative  data  in  the 
annual  reports,  provided  a  rational  classification  such  as  that  of  the 
English  Board  of  Trade  were  specified.  If,  however,  the  require- 
ments as  to  the  form  of  station  reports  were  modeled  after  those  in 
use  in  Massachusetts,  little  or  no  professional  service  would  be 
rendered,  the  only  effect  being  to  point  out  general  wealjness  without 
giving  a  clue  as  to  the  underlying  causes.  With  a  proper  classifica- 
tion, however,  managers  would  be  given  valuable  assistance  in 
determining,  by  comparison  with  other  stations,  in  what  directions 
improvements  are  possible,  and  be  provided  also  with  means  to  satisfy 
the  public  in  case  of  dispute  as  to  prices,  instead  of,  as  at  present, 
having  no  data  to  meet  demands  based  upon  the  cheapest  rate  paid 
elsewhere  for  lighting,  regardless  of  the  conditions  favoring  the 
low  price. 

Stock  Jobbing. 

A  most  Mephistophelian  iniquity,  says  the  London  Eleclrical 
Review,  seems  to  have  gotten  hold  upon  engineers  and  quasi -engi- 
neers of  late  years.  No  matter  how  paltry  the  idea,  every  self-styled 
inventor  of  some  new  arrangement  of  furnace,  ^moke  device,  or 
other  appliance  seems  to  feel  justified  in  appealing  to  the  public  to 
relieve  him  of  the  child  o(  his  brain,  and  the  price  to  the  public 
has  steadily  gone  up.  A  few  short  years  ago  a  quarter  of  a  million 
sterling  was  looked  upon  as  a  big  sum  to  ask.  The  inventor  would 
get  an  eighth  or  .so  and  the  syndicate  five-eighths,  while  the  share- 
holders got  a  quarter  as  working  capital.  The  piovision  of  working 
capital  is  a  grand  idea.  It  keeps  the  thing  going,  pays  cab  fares, 
and  finds  a  steady  stream  of  fees  for  directors  for  some  time,  and 
enables  the  concern  to  go  down  hill  so  gradually  that  by  the  time 
the  collapse  has  come  about  most  original  shareholders  have  cleared 
out  and  only  a  few — parsons  and  old  maids — of  the  original  holders 
bear  the  brunt  of  the  whole  drop  from  £\  to  zero.  Emboldened  by 
the  successes  in  the  past  and  encouraged  bj'  dreams  of  wealth  to 
come,  a  modest  quarter  million  is  scouted  to-day  and  half  a  million 
or  more  is  asked.  A  man  who  sells  an  addled  egg  for  a  shilling 
cheats  the  purchaser  out  of  a  shilling,  it  is  true,  whereas  if  the  egg 
were  sound  he  would  be  selling  value,  but  even  a  sound  egg  is  only 
worth  a  penny  or  so  as  an  egg,  though  it  may  be  treated  in  a  way 
to  become  a  chicken.  There  is  a  marked  difference  between  patents 
for  mere  variations  in  mechanical  apparatus,  and  patents  for  new 
processes  such  as  the  Bessemer  steel  process,  which  introduce 
entirely  fresh  methods  and  create  new  industries.  Yet  these  creators 
of  a  variation  in  detail  want  to  make  in  one  or  two  years  more 
morey  than  the  Bessemer  patent  made  in  many  years.  The  whole 
business  of  compan3'  flotation  is  exceedingly  deplorable,  and  is 
apparently  leading  up  simply  to  the  booming  of  a  device  for  a 
period  of  a  year,  the  expenditure  of  money  for  testing  purposes  and 
a  general  flare-up  so  as  to  get  the  thing  on  to  the  public  while  the 
boom  lasts.     After  that  the  deluge. 


-  The.  Early  History  of  the  Polyphase  riotor. 

In  the  columns  of  the  London  Electrical  Review,  Rankin  Ken- 
nedy says  that  Prof.  Thompson,  having  unearthed  an  early  type  of 
induction  motor,  made  by  one  Bailey,  has  drawn  forth  some  discus- 
sion on  the  subject.  Mr.  G.  Giorgi,  of  Rome,  claims  an  early  date 
for  Paccinotti  as  the  inventor  of  the  polyphase  motor.  In  that, 
however,  he  is  wrong,  for  as  Prof.  Thompson  points  out,  Paccinotti 
did  not  work  with  induced  currents,  which  is  the  essential  feature 
of  the  induction  motor.  Paccinotti  worked  with  shifting  poles — a 
principle  of  working  first  introduced  in  1849  by  Wheatstone,  as 
quoted  by  Prof.  Thompson.  It  is  necessary  to  draw  a  broad  line  of 
distinction  between  rotary  polar  motors  and  induction  motors,  and 
also  between  the  two  classes  of  induction  motors,  polyphase  and 
single  phase.  Bailey's  ia  certainly  the  first  polyphase  induction 
motor  yet  discovered;  in  every  respect  it  works  exactly  as  the  very 
latest  two-phase  induction  motor.  As  a  two-phase  induction  motor 
Walter  Bailey's  would  be  self  starling,  but  it  would  also  work  as  a 
single  phase  motor  if  the  disc  were  first  set  in  motion  and  an  alternat- 
ing current  sent  into  one  pair  of  magnets, 
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Death  of  Qeorge  n.  Phelps. 


The  news  tlint  Mr.  George  M.  Phelps  had  died  of  pneumonia  on 
April  11,  after  a  short  illness,  was  a  great  shock  to  an  unusually 
extended  circle  of  friends  and  acquaintances.  Few  nicu  in  the  elec- 
trical field  were  more  widely  known  than  was  Mr.  Phelps,  aud  few 
were  held  in  higher  personal  esteem  by  those  who  had  experienced 
the  charm  of  his  warmly  sympathetic  nature  and  the  influence  of 
his  generous  social  qualities. 

The  suddenness  of  the  sad  event  was  startling  to  those  who 
had  known  Mr.  Phelps  intimately.  He  died  in  harness,  for  he  was 
at  his  desk  in  the  oflice  and  apparently  in  good  health  until  the  day 
before  he  became  ill.  Music  was  one  of  his  greatest  pleasures,  and 
he  attended  a  concert  on  the  last  evening  he  was  outside  the  house 
he  was  borne  forth  on  the  way  to  his  last  resting  place. 

The  brief  time  that  elapsed  before  the  end  came  may  be  realized 
from  the  fact  that  the  day  the  illness  began  was  the  one  on  which 
in  the  ordinary  course  most  of  the  pages  for  last  week's  issue  of 
The  Electrical  World  were  prepared  for  press.  At  8  o'clock  in 
the    evening   of   the   day    that    edition    was    dated    the  friends  and 
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George  m.  Phblps. 


neighbors  of  Mr.  Phelps  gathered  to  pay  their  last  tribute  of  respect 
to  his  memory,  and  on  the  following  morning — bright  Easter  Sun- 
day— the  casket  containing  his  remains  was  taken  to  the  home  of 
his  childhood  and  laid  away  forever  in  the  family  hurying  plot. 

At  the  funeral  the  minister  expressed  the  opinion  that  the  wish  of 
Mr.  Phelps  would  probably  have  been  that  when  his  time  came  he 
should  die  comparatively  suddenly  and  in  the  prime  of  life  and 
vigor  and  usefulness,  rather  than  in  bis  old  age,  after  a  lingering 
illness.  This  is  undoubtedly  true.  As  a  matter  of  fact  the  domestic 
and  social  side  of  the  genial  gentleman's  nature  was  so  highly 
developed  that  he  must  have  felt  pathetically  forlorn  since  the  death 
of  his  wife,  which  occurred  but  a  short  time  ago,  and  of  his  mother, 
which  took  place  recently.  His  own  death  seems  to  have  been  the 
culmination  of  a  series  of  bereavements  in  his  family  within  the 
past  year  which  would  have  saddened  a  man  of  much  less  delicate 
sensibilities.  Mr.  Phelps  leaves  one  child,  a  daughter,  who  is 
married.  After  the  death  of  his  wife  he  gave  up  housekeeping,  and 
boarded  in  a  hotel  in  Brooklyn,  but  lately  lived  with  his  sister. 

When  once  enlisted  in  anj-  cause,  and  particularly  in  those  of  a 
social  character,  George  Phelps,  as  he  was  familiarly  called,  spared 
no  effort  in  its  advocac)',  and  hesitated  at  no  personal  sacrifice 
to  insure  its  success.  It  was  through  his  efforts  that  the  New  York 
Electric  Club  was  maintained  in  existence  long  after  it  would 
otherwise   have  been    discontinued,  and  the    American    Institute  of 


Electrical  Engineers  also  benefited  from  the  unremitting  interest 
he  took  in  its  welfare. 

With  a  strong  human  interest  in  everything  coming  within  the 
scope  of  his  daily  life,  Mr.  Phelps  was  one  of  the  natures  that 
make  the  world  brighter.  Many  will  miss  his  hearty  greeting  and 
the  inspiration  of  his  amiable  presence. 

George  May  Phelps  was  born  lifty-two  years  ago  at  Troy,  N.  Y., 
and  was  educated  at  iLe  public  schools  and  high  school  of  that  city. 
His  father  was  the  well-known  electrical  inventor,  G.  M.  Phelps, 
who  invented  the  Phelps  ticker,  Phelps  telephone,  etc. ,  the  patents 
of  which  were  acquired  by  the  Western  Union  Telegraph  Company, 
aud  many  of  whose  in\eulioiis  are  still  used  by  that  company. 

From  1861  until  his  death,  with  the  exception  of  an  inttrval  of 
five  years,  Mr.  Phelps  was  continuously  engaged  in  electrical  pur- 
suits. His  first  position  was  in  the  shop  of  the  American  Telegraph 
Company,  of  which  his  father  was  superintendent  from  the  organi- 
zation of  the  company  until  its  absorption  by  the  Western  Union 
in  1866.  From  18o3  until  1866  he  served  in  the  auditing  department 
of  the  American  Telegraph  Company.  From  1871  until  1879  he  was 
his  father's  assistant  in  the  conduct  of  the  Western  Union  Com- 
pany's factory  in  New  York.  When  in  Apiil  of  the  latter  year  that 
company  gave  up  its  own  manufacturing  and  disposed  of  that 
branch  of  its  business  to  the  Western  Electric  Company,  be  was 
appointed  superintendent  of  the  factory  by  the  latter  company, 
which  position  he  held  until  December,  1885. 

Early  in  1886  Mr.  Phelps  joined  Mr.  Franklin  L.  Pope  in  con- 
ducting the  Electrician  and  Electrical  Engineer,  then  published 
montbl)-,  and  acquired  a  proprietarj'  interest  in  that  journal  soon 
after.  When  The  Electrical  Engineer  was  made  a  weekly  and  its 
busiuess  incorporated  he  became  president  of  the  company,  and 
latterly  added  the  duties  of  business  manager. 

He  was  a  charter  member  of  the  American  Institute  of  Electrical 
Engineers,  and  was  elected  one  of  its  managers  ou  May  19,  1885,  in 
which  capacity  he  served  on  the  council  until  his  election  as  treas- 
urer on  Ma}'  17,  1887;  to  this  office  he  was  re  elected  each  year, 
and  at  the  time  of  his  decease  he  was  the  council  nominee  for  the 
same  office  for  the  term  beginning  May  14,   1895. 

Mr.  Phelps  was  for  many  years  before  his  death  a  member  of  the 
Hamilton  Club  of  Brooklyn  and  of  the  Reform  Club  of  New  York. 


Electricity  Before  the  New  Yorit  State  Legislature. 

Legislation  affecting  electrical  matters  is  somewhat  slow  this  ses- 
sion, Possibly  the  hard  times  may  have  something  to  do  with  it, 
but  certainly  there  is  a  notable  lack  of  that  vigorous  demand  for 
franchises  and  rights  of  way  that  characterized  the  session  of  1894. 
The  trend  seems  rather  to  be  toward  securing  and  perfecting  the 
privileges  already  granted,  and  it  is  somewnat  to  be  doubted  if  in 
the  end  much  new  legislation  goes  through. 

But  one  demand  for  the  establishment  of  a  power  plant  has  been 
mide,  and  that  is  a  renewal  of  the  old  "Genesee  River  Dam" 
scheme.  It  was  supposed  last  year  that  the  people  of  Rochester 
would  decide  to  build  the  dam  at  Mt.  Morris  themselves  and  get 
the  prolit  out  of  whatever  power  might  be  developed,  but  they  seem 
to  think  that  political  iufluencs  will  in  time  prevail  to  have  that 
part  of  the  work  done  by  the  State,  This  bill  has  passed  the  Senate 
and  is  soon  to  be  brought  up  for  passage  by  the  Assembly.  There 
is  a  rumor  that  the  construction  of  the  proposed  dam  by  the  State 
at  a  cost  of  hundreds  of  thousands  of  dollars  was  a  part  of  a  political 
deal  made  with  certain  Rochester  politicians  prior  to  the  election 
last  fall.  Such  being  the  case,  it  is  just  possible  that  the  scheme 
may  go  through. 

There  have  been  no  applications  whatever  for  legislation  to  create 
electrical  cities,  such  as  Waddington,  in  St.  Lawrence  County,  for 
instance,  was  to  be.  But  there  has  been  any  amount  of  legislation 
proposed  to  regulate  electrical  matters  in  cities  that  actually  exist. 
Very  few  divisions  of  electrical  business  have  escaped  the  proposed 
intrusion  of  the  alert  lawmakers.  Railways,  lighting,  power,  tele- 
phone aud  telegraph  plants,  all  have  more  or  less  legislation  aimed 
at  them.  Out  of  the  numerous  trolley  accidents,  augmented  by  the 
strike  in  Brooklyn,  have  come  demands  for  laws  requiring  better 
informed  operatives  on  the  cars,  the  equipment  of  all  cars  with 
proper  fenders,  and  specific  regulations  as  to  speed.  One  bill  pro- 
vides that  every  molornian  shall  be  first  instructed  at  the  power 
house  as  to  the  nature  of  the  force  he  is  to  handle,  then  placed  on 
a  car  with  an  instructor,  and  until  fully  capable  shall  run  only  on 
.lines  that  are  least  traveled.  He  is  also  to  be  a  strictly  temperate 
man.     Another  provides  for  the  licensing  in  Brookljii  by  the  Police 


476 


THE    ELECXRICAIv     \SrORLD. 


Vol.   XXV.  No.  16. 


Commissioners  of  luotonueu  and  other  similar  employees,  aud  pro- 
hibits policemen  from  conversing  with  them  while  on  dnty,  except 
for  purposis  of  caution.  .\  measure  having  a  similar  puipose  pro- 
vides that  the  licensing  shall  be  done  in  New  York  and  Brooklyn 
by  the  steam  boiler  inspectors,  who  are  to  cmplo)'  an  electrical 
expert  to  do  the  examining.  Inspectors  are  also  to  be  employed 
by  the  cities  to  Sec  that  the  trolley  cars  conform  to  this  and  other 
laws  to  govern  them.  It  is  proposed  to  secure  the  immediate  adop- 
tion of  fenders  by  having  the  Railroad  Commissioners  give  an  open 
competitive  trial  at  once  of  the  various  inventions  in  the  market. 
They  are  to  select  that  w'bich  will  "give  the  greatest  security  to 
life  aud  the  least  possible  injury  to  persons  coming  in  contact  with 
electric  and  cable  cars  while  in  motion."  Street  railways  must 
then  adopt  the  same  "aud  shall  not  be  permitted  to  operate  without 
such _  fender. "  The  proposed  speed  regulations  provide  for  six 
miles  an  hour  iu  busj'  sections,  and  not  over  eight  miles  per  hour 
anj'where.  It  is  to  be  noted  iu  passing  that  these  bills  were  all 
introduced  early  in  the  session,  but  are  yet  kept  in  the  committees. 
They  are  not  likely  to  be  enacted  into  laws.  A  similar  fate  awaits 
the  bill  making  a  uniform  $2  a  day  rate  of  wages  for  electric  car 
employees,  and  that  requiring  all  car  platforms  to  be  enclosed. 

By  far  the  most  significant  bill  bearing  on  the  electiic  railways, 
however,  is  that  which  is  being  pushed  by  Senator  Stapleton,  of 
Syracuse,  and  which  if  it  becomes  a  law  will  enable  those  corpora- 
tions all  over  the  State  to  go  into  the  business  of  furnishing  power 
and_light.  This  has  been  vigorously  fought  up  to  date  and  may  be 
defeated.  As  it  now  stands,  the  measure  applies  only  to  places  of 
less  than  5,000  population,  but  it  is  asserted  that  this  is  only  an  open- 
ing wedge.  The  various  power  and  lighting  companies  are  up  in 
arms  against  the  bill  even  iu  its  present  form.  It  is  also  opposed  by 
the  interests  that  want  the  legislation  asked  for  by  another  measure 
providing  for  an  amendment  to  the  law  that  allows  a  village  to  con- 
demn Si  lighting  plant  in  order  to  acquire  it.  The  amendment 
strikes  out  the  words  giving  the  power  of  condemnation,  and  simply 
allows  the  president  and  trustees  of  a  village  to  act.  Another  bill  now 
a  law  exempts  Richmond  and  Queens  counties  and  the  village  of 
White  Plains  in  Westchester  county  from  the  statute  authorizing  vil- 
lage trustees  to  contract  for  electric  lighting.  Several  such  measures 
as  those  just  referred  to  are  now  awaiting  action  and  their  fate  is 
uncertain.  A  bill  fixing  the  price  per  hour  to  be  charged  for  an 
incandescent  light  at  one-half  cent  and  for  each  arc  light  at  not 
over  four  cents  is  buried  in  committee. 

Several  measures  have  appeared  which  provide  for  the  inspection 
of  electric  meters,  for  the  general  government  of  electric  light  com 
panics  as  railways  are  now  governed  by  commissioners,  and  for 
establishing  the  qualifications  of  all  persons  installing  or  handling 
electrical  apparatus  of  any  form.  Possibly  the  inspector  of  meters 
will  be  established,  but  the  bill  is  not  yet  perfected.  The  object  is 
to  create  an  office  and  make  the  electric  light  companies  pay  for  it. 
There  is  a  bill  creating  a  State  gas  and  electric  light  commission, 
but  it  is  practically  dead.  About  the  same  may  be  said  of  the 
measure  providing  for  an  examining  board  in  each  judicial  district, 
to  consist  of  four  persons,  who  aie  to  pass  on  the  qualifications  of 
aU  electrical  workers  and  issue  licenses  to  them.  A  bill  which  has 
the  same  fate  before  it,  apparently,  empowers  electiic  light,  heat 
and  power  companies  to  make  and  sell  artificial  ice  or  carry  on  a 
cold  storage  business. 

The  old  familiar  attempts  to  reduce  telephone  and  telegraph  rates 
are  not  missing  this  session.  The  telephone  rate  bill  appeared  in 
the  same  form  as  last  year,  but  has  been  much  amended  by  its 
introducers,  particularly  in  the  way  of  raising  the  flat  rates  fixed, 
and  is  now  in  an  uncertain  condition.  One  telegraph  bill  proposed 
to  reduce  the  rate  to  IS  cents  for  10  words,  with  a  half  cent 
for  each  extra  word  thereafter,  and  to  make  the  same  rate  for  night 
messages  of  20  words.  It  will  not  be  heard  from,  nor  will  its 
associate,  which  made  the  rates  from  7  a.  m.  to  7  p.  m.  20 
words  for  10  ctnts  and  1  cent  per  additional  word,  while  night 
messages  were  to  be  10  cents  for  10  words  and  a  half  cent  for  each 
additional  word. 

A  number  of  bills  affecting  electrical  interests  in  various  ways 
also  appear  on  the  files.  One  provides  that  all  the  elevated  railway 
cars  must  be  lighted  either  with  electricity  or  gas  afler  June  1,  and 
another  restricts  the  lighting  solely  to  electricity,  while  both  pro- 
vide dire  penalties  for  failure  to  comply  with  their  requirements. 
One  prohibits  the  employment  of  a  railway  telegrapher  under  18 
years  of  age  and  of  at  least  one  year's  previous  experience.  One 
gives  to  electric  light  companies  the  same  rights  of  condemnation 
to   secure   right  of   way    as   telegraph    companies   have.     Another, 


which  has  become  a  law,  gives  the  Canandaigua  Electric  Light  & 
Railway  Company  the  right  to  take  condemnation  proceedings. 
Another  fixes  a  heavy  fine  for  revealing  any  telegraph  or  telephone 
message,  or  for  attempting  to  secure  knowledge  of  the  same.  The 
latest  to  appear  creates  the  Mayor  and  the  Subway  Commissioners 
of  Brooklyn  a  board  of  electrical  control  whose  duly  it  is  to  put  all 
wires  under  ground  in  that  city  and  pass  on  all  extensions  of  pres- 
ent lines.  Very  few  of  these  bills  have  escaped  the  committees  and 
very  few  are  likely  to  do  so. 


Antiquity  of  the  Incandescent  Lamp. 


One  of  the  most  interesting  sights  of  New  York  is  a  performance 
at  one  of  the  Jewish  theatres  on  the  Bowery,  there  being  several 
near  Canal  street  patronized  exclusively  by  Russian  Hebrews,  in 
which  the  plays  are  produced  in  the  Jewish-German -Russian  jargon 
with  a  mediieval  crudity.  Kach  theatre  has  its  own  playright  who, 
however,  owing  to  the  fondness  of  the  audience  for  realistic  scenes, 
has  to  divide  the  honors  of  the  reproduction  with  the  important 
personage  who  creates  the  realistic  accessories. 

How  important  the  functions  of  the  latter  are  will  be  evident  from 
the  following  description  and  illustration,  taken  from  last  Sunday's 
Herald,  of  a  scene  from  a  play  entitled  "Jonah,"  now  being 
produced^at  the  OldBowery  Theatre.  "After  Jonah  has  been  thrown 


Jonah  in  the  Whale. 

overboard,  for  a  moment,  "  says  the  reporter, "it  appears  that  nothing 
can  save  him.  But  just  as  be  is  sinking  for  the  last  time  a  great  fish 
comes  along,  shaped  something  like  a  flounder,  and  deporting  itself 
like  a  ball  of  rubber;  it  opens  a  very  wide  mouth  and  Jonah 
climbs  in.  Instantly  the  ship,  which  has  been  hammering  the  stage 
boards  in  its  wild  tossing,  becomes  still.  The  ballet  sailors  on  the 
deck  set  up  a  jubilant  chorus,  and  a  gauze  dressed  angel  drops  down 
from  the  flies,  while  the  fish — who  has  disappeared  behind  the 
scenes — turns  about  and  re-enters  with  a  new  side  presented  to  the 
audience.  This  new  side  is  as  open  as  the  day.  Through  an  oval 
window  in  the  whale's  larboard  quarter  Jonah  is  disclosed  sitting  in 
great  splendor  of  red  and  green,  with  soft  lights,  and  not  a  sugges- 
tion of  discomfort."  The  anachronism  of  the  incandescent  lamp 
probably  did  not  appeal  to  tne  enthusiastic  audience. 


Electricity  Extraordinary. 


The  newspaper  press  is  circulating  a  wonderful  tale  concerning  a 
Chicago  hotel  which,  it  is  gravely  stated,  is  "heavily  charged  with 
electricity."  The  story  runs  that  when  one  guest  started  to  shave 
himself  a  huge  spark  leaped  from  the  razor  and  startled  him  to  such 
an  extent  that  involuntary  suicide  nearly  resulted.  We  are  further 
informed  that  another  guest  stepped  into  a  bathtub  and 
immediately  howled  lustily  for  assistance,  being  assailed  with  a 
sensation  ot  having  thousands  of  needles  unceremoniously  jabbed 
into  his  person.  The  employes  of  the  hotel  broke  open  the  door 
and  rescued  the  victim  who,  however,  is  said  to  have  experienced 
no  bad  effects  from  his  marvelous  bath.  The  tale  concludes  with 
the  statement  that  the  hotel  is  losing  patronage,  and  will  probably 
be  pulled  down ! 

Telegraph  Tariffs  in  Turkey. 


A  uniform  tariff  for  telegrams  in  the  Turkish  Empire  has  been 
drawn  up  by  a  specially  appointed  commission  in  Constantinople. 
The  project  has  been  submitted  to  the  Turkish  Posts  and  Telegraphs 
Department. 
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An  Office  Building;  Llshtlns  Plant. 


I'UW  years  ago  the  elec- 
tric light  equipment  of 
ofl'ice  and  other  large 
Iniildiiigs  was  more  fre- 
ijiieutly  than  otherwise 
cairied  out  iu  a  hap- 
hazard niauiier,  particu- 
larly with  respect  to  the 
distribution;  and  even 
ill  recent  buildings  there 
may  be  found  evidences 
of  poor  design  and  crude 
workmanship.  In  one 
of  the  most  pretentious 
of  the  ofiSce  buildings 
lately  erected  in  New 
York,  for  instance,  the 
risers  are  encased  in 
i.>i:imon  wooden  mould- 
ing; in  the  runways,  the 
iiicjulding  being  disposed 
in  a  number  of  layers, 
and  each  layer  nailed 
to  the  one  immediatel}' 
beneath  it.  A  good 
example  of  tliu  oppo.-.iu  ^  l...^.-  v.i  work  is  to  be  found  iu  the 
electrical  equipment  recently  installed  in  the  fine  new  twelve- 
story  building  of  the  Fidelity  and  Casualtj-  Company,  located 
at  the  corner  of  Cedar  and  Church  streets.  New  York.  Here  we 
find  evidence  on  every  hand  of  careful  design,  while  the  generating 
plant  and  distribution  system  are  of  the  most  modern  character, 
including  direct  connected  nischinery  and  iron  armored  conduit. 

The  generating  plant  consists  of  two  General  Electric  multipolar 
machines,  each  of  25  kw  capacity,  direct  connected  to  Ames 
engines,  as  shown  in  Fig.  1.  The  engines  are  10x10  inches,  of  the 
simple  non-condensing  automatic  type,  and  rated  at  SO  horse  power 
at  an  initial  pressure  of  80  pounds  and  a  back  pressure  of  five 
pounds  when  running  at  300  revolutions  per  minute  and  cutting  off 


placed  at  70  degrees  F.  above  the  surrounding  atmosphere  during  a 
ten-hour  continuous  run  under  full  load,  and  the  dynamos  are 
capable  of  carrying  a  20  per  cent,  overload. 

The  switchboard  is  of  polished  white  Italian  marble  mounted  in 
a  substantial  iron  frame,  and  rests  upon  a  brick  pier  extending 
along  its  full  length.  This  pier  is  faced  with  white  marble  tiling  to 
correspond  with  the  switchboard.  By  reference  to  the  floor  plan  of 
the    dynamo    room,  shown  in    Fig.  2,  it  will    be   noticed    that    the 
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Fig.  1. — Direct  Connected  Generating  Set 

at  one-fourth  stroke.  While  the  normal  working  steam  pressure 
is  placed  at  80  pounds,  the  engines  are  designed  to  work  safely 
at  a  cylinder  pressure  of  125  pounds  should  it  become  desirable. 
The  shaft  and  crank  are  forged  in  a  single  piece,  and  the  shaft 
is  extended  at  one  end,  the  dynamo  armature  being  mounted 
directly  upon  the  extension,  thus  obviating  an  intermediate 
coupling. 

Each  dynamo  stands  upon  a  common  base  with  its  engine,  insur- 
ing the  preservation  of  alignment  between  the  frame  of  the  dynamo 
and  that  of  the  engine.  The  dynamos  are  wound  for  110-125  volts 
and    compounded  for   three    per    cent,  drop;  the    heating    limit   is 


Fig.  2. — Floor  Plan  of  Dynamo  Room. 

board  is  set  in  one  corner  of  the  room  between  one  of ^  the  pillars 
and  the  wall,  and  that  the  conformation  of  thf  .rail  in  the  rear  is  most 
convenient,  giving  as  it  does  a  good  sized  passageway  or  working 
space  back  of  the  switchboard.  The  switchboard  connections  are 
shown  diagrammatically  by  Fig.  4.  The  rheostats  are  mounted 
on  the  back  of  the  board,  in  accordance  with  the  latest  practice, 
with  handles  and  dials  on  the  front.  A  differential  voltmeter  is 
providedfTfoi  convenience  in  throwing  the  dyna- 
mos in  p.irallel,  the  connections  being  such  that 
when  the  machines  are  at  equal  voltage  the  volt- 
metei  windings  neutralize  each  other  and  the  needle 
stands  in  the  centre  of  the  scale. 

An  automatic  magnetic  circuit  breaker  protects 
each  generator  from  injury  through  excessive  over- 
load; the  feeder  switches  are  all  quick  break,  the 
fuses  are  laid  in  hard  ruljber  channels  to  avoid 
disfiguring  the  surface  of  the  marble,  and  all  the 
appointments  are  of  the  latest  and  most  approved 
patterns. 

The  main  switch   is  double  throw,  one  side  con- 
necting the    building    circuits  with  the  street  mains 
and  the  other  with  the   local  generating  plant.     The 
building  is  wired  on    the  three-wire  plan  and  when 
supplied  from    the  street  mains  the  connections    are 
so  made.     The  neutral  wire  throughout  is,  however, 
equal  in  cross  section  to  the  sum  of  the  positive  and 
negative   wires,    and    when  the    lights    are  operated 
from  the  house    plant  the  neutral    feeders    are    con- 
nected to   one    pole  of    the  dynamos  and    the  two 
outside  wires  to  the  other  pole,  forming  a  split  two- 
wire  system.     The  bus  bars   have  a  minimum    cross 
section  of    1.000  circular  mils    per  ampere  and    the 
connections    are  given    a    contact    surface   of    1,500 
circular    mils    per  ampere  of  current. 
From  the  switchboard  a  three-wire  feeder,  each  wire  of  which  is  of 
300,000  circular  mils  cross  section,  goes  to  a  meter  at  the  street  ser- 
vice entrance,  and  five  feeders  run  to  the  various  distribution  points 
in  the   house  wiring.     The  cellar  feeder  is  quite    small,  handling  as 
it  does    only  the  few  lights    in  the  cellar.     Feeder  A,  consisting  of 
two  No.  2  outside  wires  and  a  No.  00  neutral,  supplies  the  lights  on 
the  first,  second    and  third  floors;  feeder  B,  comprising    two  No.  3 
wires  and    one  No.  0,  supplies    those  on  the  fourth,  fifth    and  sixth 
floors;  feeder  C  serves  the    seventh,  eighth    and    ninth  floors,  and 
feeder  J?  carries  current    to  the  tenth,  eleventh  and  twelfth  stories. 
The  last  two  feeders  are  of  the  same  cross  section  as  feeder  A. 
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At  each  floor  an  iron  cut-out  junction  box  is  placed,  containing  a 
slate  panel  board  similar  to  that  shown  in  Kig.  4,  from  which  two 
sub-feeders  run   to  distributing  wall  pockets.     The  wiring    is  run  in 


Patents  for  Electrical  Inventions. 
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Fig.  3.— Slate  Panel  Board. 

iron    armored  conduit    throughout  the   building,  one  wire  in  a  tube 
excepting  the  branch  mains,  which  are  "duplexed." 

In  addition  to  the  electric  light  wiring  the  building  is  equipped 
with  a  complete  system  of  telephone,  telegraph  and  "ticker"  cir- 
cuits, comprising  vertical  "risers"  from  the  cellar  to  the  top  floor, 
each  pair  of  "risers"  being  proNaded  on  each  floor  with  a  branch 
connection  for  taking  off  distributing  circuits. 


It  is  becoming  a  serious  question  at  the  present  day  whether  the 
issuance  of  a  United  States  patent  confers  any  real  right  worth 
having,  or  whether  it  merely  amounts  to  a  mere  license  to  indulge 
in  the  luxury  of  a  long  and  expensive  litigation  with  a  very  uncer- 
tain termination. 

This  is  especially  the  case  in  connection  with  electrical  inven- 
tions, and  the  objectionable  results  of  the  present  system  have  been 
in  the  last  few  years  very  abundantly  illustrated  in  relation  to  the 
electrical  industry,  though  the  present  condition  of  affairs  is  emi- 
nently iinsatisfactorj'  throughout  the  whole  of  our  patent  system.   tM 

No  one  can  foresee  with  any  degree  of  certainty  what  will  be  the 
particular  idiosyncracy  of  the  judge  who  may  have  the  deciding  of 
a  particular  case,  or  how  long  it  will  take  to  obtain  a  decision,  or 
whether  or  not  the  document  he  holds  is  so  restricted  in  its  scope 
by  the  state  of  the  art  that  the  rights  conferred  by  it  are  of  no  prac- 
tical or  commercial  value. 

The  impecunious  man  having  a  valid  patent  on  an  invention  of 
possibly  transcendent  merit  and  enormous  value  is  now  practicallj' 
at  the  mercy  of  a  rirh  and  unscrupulous  corporation  or  individual, 
and  it. is  notorious  that  if  any  person  or  body  financially  strong 
takes  a  fancy  to  appropriate  the  fruits  of  a  patented  invention,  the 
patent  laws  of  the  United  States  exercise  a  very  slight  restraining 
influence    in    the  matter.     If    the    invention    is   worth    taking  it  is 


-f    ^^^   ' 


Fig.  4.— -Switchboard  Connections. 


It  is  notable  as  indicating  the  character  of  the  workmanshin 
that  the  first  test  after  the  completion  of  the  wiring  showed  the 
entire  system  to  be  absolutely  free  from  an\-  trouble  or  defect. 
The  plant  was  installed  bj'  the  Tucker  Electrical  Construction 
Company  under  the  supervision  of  Mr.  H.  A.  Sinclair,  to  whom  we 
are  indebted  for  information  concerning  details. 

Reorganization  of  the  "  Electrical  Engineer." 

It  was  announced  on  Monday  that  a  reorganization  of  the  EleclH- 
cal  Engineer  corporation  had  been  effected  with  the  following 
ofiicers:  President,  T.  C.  Martin;  vice-president  and  treasurer, 
Joseph  Wetzler;  secretary  and  business  manager,  A.  C.  Shaw. 


probably  also  worth  the  additional  expense  of    counsel    and  experts 
to  delay  and  oppose. 

"  The  courts  are  open."  Are  they?  Yes,  when  the  suitor  has 
paid  a  considerable  sum  for  court  fees,  several  hundreds  of  dollars 
to  counsel,  the  like  to  expert  and  other  witnesses,  notaries,  stenog- 
raphers, and  for  miscellaneous  expenses,  and,  perhaps,  a  hundred 
or  two  dollars  for  printing,  and  when  he  comes  in  with  his  counsel, 
two  or  three  printed  volumes  of  testimony  and  his  completed  case 
after  a  lapse  of  from  one  to  three  years,  then  he  draws  near  to  the 
Circuit  Court  of  the  United  States,  and  is  heard,  that  is,  if  the  case  does 
not  "go  over  until  next  term."  When  the  case  is  heard,  it  may 
be  before  a  learned  and  experienced  Judge,  it  may  be  before  another 
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who  is  at  sea  in  mechanical  or  electrical  subjects,  and  one  whom 
the  explanations  of  experts  only  bewilder.  The  court  after  hearing 
several  hours  of  arguuient  reser\'es  its  decision,  and  in  a  week  or 
two  or  month  or  two  or  more  files  an  opinion  which,  in  all  proba- 
bility, only  satisfies  one  side.  Then,  of  course,  the  appropriate 
proceeding  is  to  appeal  to  the  higher  court.  In  the  days  when 
appeals  went  to  the  .Supreme  Court  of  the  United  States,  usually 
years  in  arrears  with  its  work,  the  aggressor  was'  safe  for  an  indefi- 
niie  period.  Some  amelioration  was  introduced  by  the  establish- 
ment of  the  new  Court  of  .\ppeals,  but  the  delay  in  cases  involving 
patents,  and  especially,  perhaps,  electrical  patents,  is  still  sufEciently 
serious  to  call  for  relief,  if  relief  be  possible. 

The  Patent  Office,  admirable  as  it  is  in  many  ways,  is  not  in  a 
position  to  issue  some  20,000  patents  a  year  and  afford  any  satisfac- 
tory assurance  or  guarantee  as  to  the  degree  of  protection  afforded 
by  the  grant.  It  has  been  hampered  and  rendered  less  efficient  by 
the  indifference  of  Congre.ss  for  years,  and  it  is  that  body  which  is 
principally  to  blame  for  defects  in  the  issuance  of  patents.  With 
proper  facilities  the  Patent  Office  could  appioach  much  nearer  to 
actuality  in  purporting  to  grant  an  inventor  the  exclusive  right  to 
manufacture,  sell,  and  use  an  invention  for  a  term  of  years — a  grant 
which  must  at  present  be  taken  with  a  very  important  implied 
proviso. 

Other  circumstances  are  also  responsible  for  the  doubtful  value  of 
patents;  among  these  are  the  fictitious  worth  in  the  eyes  of  the 
general  public  of  the  mere  word,  "Patented,"  regaidless  of  thg 
true  value  of  the  invention,  and  the  consequent  triviality  of  many 
iuventions  patented;  then,  again,  many  manufacturing  corporations 
appear  to  regard  the  man  whom  they  "hire"  as  an  "inventor"  or 
"electrician"  in  the  light  of  a  hen  who  is  expected  to  lay  so  many 
"inventions"  in  the  course  of  a  year.  As  a  result,  many  of  these 
so-called  inventions  are  the  merest  mechanical  improvements  of  the 
most  paltry  nature.  The  ordinary  stockholder,  however,  for 
whose  benefit  they  are  provided,  is  just  as  happy  and  parts  with 
his  money  with  the  same  eagerness  as  if  they  represented  something 
of  value. 

The  unprincipled  horde  of  cheap  patent  "attorneys" — "no  cure, 
no  pay" — who  will  piocure  a  patent  on  almost  anything,  are 
responsible  for  a  very  large  number  of  utterly  worthless  patents. 
Usually  they  do  not  know,  and  do  not  care,  whether  the  patent 
describes  the  true  invention  or  not,  and  the  client  is  almost  as  cul- 
pable— he  wants  a  "cheap"  patent,  and  he  gets  it;  not  until  he 
wishes  to  protect  himself  by  it  against  an  infringer  does  he  discover 
to  what  extent  he  has  an  "exclusive  right."  Only  the  general 
spread  of  education  and  common  sense  can  be  relied  on  to  remedy 
this  evil.  To  return,  however,  to  what  is,  perhaps,  on  the  whole, 
a  more  important  trouble,  the  delay,  expense  and  uncertainty  of 
patent  litigation,  let  us  notice,  briefly,  some  of  the  more  noticeable 
instances  Taking,  for  example,  the  case  of  the  Edison  incandes- 
cent lamp  patent,  it  was  not  until  after  years  of  enormously  expen- 
sive litigation  that  a  final  decision,  if  final  it  can  be  called,  was 
reached,  and  now  the  electrical  world  is  anxiously  awaiting  the 
decision  of  the  United  States  Supreme  Court  upon  a  question,  raised 
in  an  entirely  distinct  case,  which  will  settle  authoritatively  whether 
or  not  that  patent  has  really  expired.* 

The  Thomson  regulator  patent  of  1881,  in  deference  to  which 
thousands  of  dollars  had  been  paid  in  tribute,  has  been  recently 
held  invalid,  although  previously  sustained,  and  now  we  must  wait 
for  a  decision  of  the  appellate  Court  before  knowing  "for  good" 
whether  it  is  to  be  respected  or  not. 

The  Edison  feeder  and  main  patent  has  met  with  a  like  fate,  and 
on  similar  grounds;  it  remains  to  be  seen  what  will  happen  eventu- 
ally to  the  three-wire  patent,  attributed  in  this  country  to  Edison 
and  in  England  to  Hopkinson,  when  it  shall  be  presented  for  deci- 
sion, as  no  doubt  it  will  be  some  time  in  the  future. 

The  Brush  double  carbon  patent  and  the  Bell  telephone  patent 
cost  years  of  time  and  very  large  sums  of  money  to  uphold. 

Litigation  of  this  character  can  only  be  maintained  by  the  very 
wealthiest  corporations,  and  it  is  hardly  too  much  to  say  that  the 
uncertainty,  delay  and  excessive  cost  amount  to  a  practical  denial 
of  justice  in  very  many  cases.  Most  undoubtedly  the  legitimate 
course  and  development  of  the  business  are  seriously  hampered  and 
impeded. 

To  what  is  this  condition  of  affairs  due?  In  the  first  place,  largely 
to  the  fact  that  it  is  practically  necessary   in   patent  suits  to  proceed 

*  since  the  above  was  written  the  U.  S.  Supreme  Court  has  decided  that  an 
invention  patented  abroad  before  the  issur  of  the  U.  S.  patent  for  it  is  entitled 
to  protection  only  until  the  expiration  of  the  foreign  patent- 


in  equity  rather  than  at  law,  principally  for  the  purpose  of  obtain- 
ing an  injunction  against  the  manufacture  of  the  alleged  infringing 
apparatus,  as  well  as  the  recovery  of  piofits  and  damages,  and  this 
involves  the  application  in  such  cases  of  the  old  English  chancery 
procedure,  which,  however  well  adapted  to  arrive  eventually  at  the 
true  merits  of  a  question,  is  neither  expeditious  nor  economical,  even 
as  modified  by  the  appropriate  rules  of  court. 

Under  these  rules  there  is  a  very  comfortable  and  convenient  way 
of  taking  the  testimony  in  such  cases,  viz:  before  a  notary  public 
at  any  convenient  place,  usually  the  office  of  one  of  the  counsel, 
and  these  proceedings  largely  assume  the  aspect  of  a  comfortable 
family  party,  with  intermissions  of  conversation  and  good  stories, 
watching  a  game  of  chess  between  counsel  and  the  "expert  wit- 
ness. "  The  method  permits  of  frequent  adjournments  for  the  con- 
venience of  any  one  concerned,  and  is  a  very  agreeable  ofie  to  all 
but  the  unfortunate  individual  who  has  to  "pay  the  piper."  Rich 
corporations  who  can  afford  to  indulge  in  sufh  luxuries  are,  perhaps, 
not  to  be  pitied,  but  to  the  man  of  moderate  means  it  is  a  serious 
matter,  so  serious  that  he  oftentimes  prefers  to  put  up  with  his  loss 
rather  than  to  embark  upon  the  sea  of  litigation. 

Moreover,  the  onus  of  deciding,  practically  without  assistance, 
the  facts,  as  well  as  the  law,  in  matters  involving  possibly  delicate 
scientific  or  mechanical  questions,  is  too  serious  a  one  to  be  placed 
on  the  shoulders  of  an  individual  judge  devoid  of  special  technical 
training,  and  also  charged  with  the  duty  of  dealing  with  the  other 
mass  of  litigation  coming  before  a  Federal  tribunal.  Such  a  judge 
is  practically  without  assistance  of  a  technical  character,  as  the 
opinions  of  expert  witnesses  employed  by  the  respective  parties 
must  from  the  nature  of  things  be  more  or  less  biased,  even  though 
unconsciously  and  with  no  intention  to  mislead.  If  the  court  were 
able  to  hear  only  one  side,  a  conclusion  could  be  much  more 
readily  reached,  but  that  plan  also  is  open  to  objection.  Such  a 
judge  occupies  the  position  of  Captain  Macheath,  and  is  unable  to 
eliminate  for  himself  the  factor  of  bias  from  the  substratum  of 
scientific  truth. 

Another  cause  of  the  delay  in  patent  cases  is  the  fact  that  except 
in  the  case  of  an  application  for  an  injunction  on  a  patent  already 
sustained,  and  where  infringement  is  clear,  there  is  no  prompt 
intermediate  proceeding  readily  available  for  the  decision  of  some 
comparatively  simple  question  of  fact  which  might  dispose  of  the 
whole  case.  It  is  true  that  there  is  a  provision  in  the  Act  of  1875, 
for  referring  questions  of  fact  to  a  jury,  but  the  fact  that  this  pro- 
ceeding is  so  seldom  employed  indicates  that  it  fails  in  some  way  to 
satisfactorily  meet  the  requirements  of  the  case.  As  the  law  now 
stands  the  decision  of  all  questions,  except  as  above  stated,  practi- 
cally has  to  await  the  final  hearing  of  the  case,  at  which  time 
possibly  the  larger  portion  of  the  testimony  is  useless,  the  patent, 
perhaps,  being  held  invalid  on,  for  instance,  the  ground  of  "prior 
publication,  "  the  merits  of  the  invention,  and  other  defences  not 
being  considered  at  all.  If  there  were  some  expeditious  interlocu- 
tory proceeding  by  which  such  questions  could  be  disposed  of  there 
seems  little  doubt  but  that  a  mass  of  protracted  litigation  could  be 
avoided.  It  may  be  well  to  remember  the  principal  grounds  of 
defence  to  a  suit  for  infringement  of  a  patent: 

1.  Non-infringement. 

2.  Prior  patent  or  publication. 

3.  Public  use  for  more  than  two  j'ears  prior  to  the  application 
for  a  patent. 

4.  Absence  of  the  quality  of  "invention." 

5.  Abandonment  of  the  invention  to  the  public. 

6.  Laches. 

7.  Patentee  not  the  original  and  first  inventor. 

8.  Fraud. 

Now,  it  seems  evident  that  certain  of  these  defences,  several  of 
which  are  usually  set  up  in  the  answer,  may  be  entirely  unnecessary 
in  the  final  decision  of  the  case,  which  may  hinge,  for  example,  on 
the  point  whether  a  prior  description  did  or  did  not  anticipate 
the  invention  in  question.  It  is  quite  conceivable  that  that  question 
may  be  capable  of  easy  and  prompt  decision;  under  the  present 
system,  however,  it  awaits  final  heapng  upon  the  whole  testimony 
introduced  in  the  suit,  upon  not  only  that  point,  but  also  upon  all 
the  other  defences  which  may  be  raised.  Is  it  not  possible  to  dis- 
cover some  plan  by  which  such  "preliminary"  defences  can  be 
satisfactorily  disposed  of  at  an  early  stage  of  the  case?  In  many 
cases  the  exact  extent  and  scope  of  the  patent  sued  on  would  be 
agreed  on  by  both  sides,  and  the  decision  of  such  a  question  as,  for 
example,  that  suggested  above,  might  be  readily  dealt  with  by  a 
judge  "in  chambers,"  assisted,  if  need  be,  upon  technical  questions 


480 


THE    ELEXTTRICAL    "WORLD. 


Vol.  XXV.    No.  16. 


by  independent  expert  "oflScial  assessors"  appointed  pro  hac  vice 
by  the  court.  The  system  of  "official  assessors"  is  employed  across 
the  water  with,  it  is  understood,  satisfactory  rtsults,  and  would 
relieve  the  court  of  a  vast  amount  of  labor  and  assist  materially  in 
the  disposal  of  questions  of  a  scientific  or  technical  nature.  Their 
duties  need  not  end  with  the  preliminary  matters  in  case  the  suit  is 
found  to  be  such  as  must  proceed  to  final  hearing,  but  they  could 
inforni  and  advise  the  court  at  any  stage  of  the  proceedinjjs.  Their 
communications  to  the  court  could  be  as  confidential  as  the  delibera- 
tions of  the  members  of  a  court  consisting  of  a  plurality  of  judges, 
and,  in  view  of  the  suspicion  of  corruption  which,  unfortunately, 
attaches  to  almost  every  public  official,  it  were  better  that  this 
should  be  so. 

Such  official  assessors  would  not  be  invested  with  any  judicial 
character^  but  would  merely  act  in  an  advisory  capacity,  and  obviate 
the  necessity  for  the  education  and  instruction  of  the  court  in  an 
unfamiliar  art,  a  process  which,  under  the  present  system,  is  imper- 
fectly effected  in  a  slow  and  expensive  manner. 

By  some  plan  of  the  nature  suggested  the  technical  portion  of  the 
testimony  could  be  "boiled  down,"  and  the  essential  portions  only 
considered  by  the  court,  the  assessors  submitting  their  conclusions 
and  advice,  to  receive  such  weight  in  formulating  the  decision  as 
the  court  thinks  they  merit.  Such  an  arrangement  would  involve 
no  serious  disruption  of  the  present  piocedure,  and  would,  it  is 
believed,  relieve  litigants  of  much  of  the  present  uncertainty,  delay 
and  expense. 

With  regard  to  the  issuance  of  patents,  it  can  hardly  be  contended 
that  more  than  a  very  small  proportion  of  the  enormous  number 
turned  out  from  the  Patent  Office  represent  really  meritorious 
"inventions"  of  practical  value  to  the  community,  a  vast  number 
covering  trivial  mechanical  improvements  or  mere  changes  of  an 
almost  obvious  nature.  If  primary  examiners  assumed  an  attitude 
of  greater  stringency  in  rejecting  applications  for  want  of  the 
peculiar  element  of  "invention,"  and  for  want  of  utility,  the 
number  of  worthless  patents  might  be  largely  curtailed  without 
injustice  to  the  meritorious  inventor,  as  the  right  of  appeal  to  the 
board  of  examiners,  and   so  on,  would   still  be  available. 

It  is  not  advisable  to  "tinker"  too  much  with  our  patent  system, 
as  the  "granger"  element  is  always  waiting  an  opportunity  to 
attack  all  patents,  good,  bad  or  indifferent,  and  capital  has  gener- 
ally an  ax  to  grind  whenever  the  question  of  patents  arises.  The 
above  suggestions,  however,  if  carried  out,  would  not,  it  would 
seem,  injure  any  one,  and  at  the  same  time  would  aSord  a  certain 
measure  of  relief. 

Electricity  in  Factories  and  Worksliops. 

Some  important  installations  recently  carried  out  in  England  and 
on  the  Continent  afford  excellent  illustrations,  says  the  London 
Electrical  Review,  of  the  varied  uses  to  which  electricity  can  be 
successfully  and  economically  put  in  mills,  workshops,  factories, 
and  similar  establishments,  more  especially  where  large  quantities 
of  machinery  require  to  be  driven.  At  the  extensive  ribbon  and 
silk  manufactories  of  Messrs.  James  Forrest  &  Co.,  at  St.  Etienne, 
is  one  of  the  more  interesting  of  recent  electric  driving  installations 
carried  out  in  France.  The  factories,  which  employ  500  people, 
contain  100  looms  for  weaving  special  articles,  quadruple  and  sex- 
tuple plushes  and  ribbons,  all  of  which  are  driven  by  electric 
motors.  The  spinning  room  machinery  is  likewise  all  driven 
electrically,  as  are  also  the  winding  machines  for  raw  silk.  It 
required  a  certain  amount  of  confidence  on  the  part  of  the  owners 
of  these  factories  to  embark  upon  so  extensive  a  scheme,  and  it 
was  only  after  considerable  hesitation,  and  weighing  carefully  and 
comparatively  the  various  points  for  and  against,  that  electricity 
wai  selected  as  the  motive  power  for  driving  the  many  machines. 
The  question  of  efficiency,  loss  incurred  in  transmission,  and 
picturesque  appearance,  al!  told  in  favor  of  electricity  when  com- 
pared with  the  out- of  date  system  of  overhead  shaftings,  pulleys, 
etc.,  which  absorb  so  much  power,  and  also  in  so  many  factories 
present  an  appearance  of  inextricable  confusion. 


Electric  Traction  in    France. 


The  municipal  authorities  of  Lyons  have  voted  in  favor  of  the 
application  of  the  Lyons  Omnibus  and  Tramways  Company  for 
permission  to  convert  the  Lyons  St.  Fonsvenissieux  tramway  into 
an  electric  line.  Plans  have  been  prepared,  and  are  at  present 
receiving  the  consideration  of  the  local  authorities,  for  the  construc- 
tion of  four  lines  of  electric  tramway  in  the  town  of  Renues, 


Electrodynamic  nacfiinery.  —XXXII. 

BY  EDWIN  J.  UOUSTON  AND  A.  E.  KENNELLY. 

176.  In  the  operation  of  a  dynamo-electric  generator  considerable 
difficulty  is  frequently  experienced  from  the  sparking  which  occurs 
at  the  commutator,  that  is  to  say,  instead  of  the  current  being 
quietly  carried  off  from  the  armature  to  the  external  circuit,  a 
destructive  arc  which  produces  burning  occurs  between  the  ends 
of  Ihe  brushes  and  the  commutator.  The  tendency  of  this  spark- 
ing, unless  promptly  checked,  is  to  grow  more  and  more  marked 
from  the  mechanical  irregularities  produced  by  the  pitting  and 
uneven  erosion  of  the  commutator  segments.  It  becomes, 
therefore,  a  matter  of  considerable  practical  importance  to 
discuss  the  causes  of  sparking  at  the  commutator,  and  the  means 
which  have  been  proposed  and  are  in  use  to  overcome  the  difficulty. 


Fig.  145.— Gramme-Ring  Ar- 
mature IN  BiPOLAK  Field 
ON  Open  Circuit. 


Fig.  146. — Gramme-Ring  Ar- 
mature WITH  Brushes  Dis- 
placed FROM  Neutral  Line. 


177.  When  a  Gramme  ring  armature,  such  as  that  shown  in  Fig.  145, 
is  rotated  on  open  circuit  in  a  uniform  bipolar  field,  the  brushes,  if 
placed  on  the  commutator,  must  be  kept  at  points  diametrically 
opposite  corresponding  to  the  line  n  n.  If  applied  to  the  com- 
mutator at  any  other  point,  sparking  would  probably  occur, 
although  the  armature  is  on  open  circuit.  The  reason  for  this  is 
seen  from  an  examination  of  the  figure,  which  represents  a  pair  of  coils 
C,  C,  about  to  undergo  commutation;  /.  e.,  about  to  be  transferred 
by  the  rotation  of  the  armature  from  one  side  of  the  armature  to 
the  other,  and  being  short  circuited  by  the  brushes  as  they  bridge 
over  the  adjacent  segments  of  the  commutator,  to  -which  their  ends 
are  connected.  Since  the  coils  C,  C,  at  the  position  shown, 
embrace  the  maximum  amount  of  flux  passing  through  the  arma- 
ture, there  will  be  no  E.  M.  F.  induced  in  them,  and,  conse- 
quently, there  will  be  no  current  set  up  during  the  time  of  short 
circuit  under  the  brushes.  In  other  words,  the  prime  condition  for 
non-sparking    at  the  commutator    is  that  the    coils    shall   be   short 


Fig.  147. — Diagrammatic  Rep-  Fig.  149. — Diagrammatic  Rep- 
resentation OF  Fluxin  Mag-  resentation  of  Field  Flux 
NETic  Circuit  of  Short-  Passing  Through  Arma- 
CiRCuiTED  Coil.  ture. 

circuited  only  at  the  time   and  in  the  position  where  no    E.  M.  Fs. 
are  being  generated  in  them. 

178.  If  the  brushes  be  advanced  into  a  position  such  as  that 
represented  in  Fig.  146,  so  that  the  diameter  of  commutation  is 
shifted  from  B  £'  to  a  new  position,  powerful  sparking  will,  prob- 
ably, be  set  up,  for  the  reason  that  in  this  position  the  rate  of 
change  in  the  f^ux  linked  with  these  coils  is  considerable,  and, 
consequently,  there  is  a  considerable  E.  M.  F.  induced  in  them,  so 
that  when  they  are  short  circuited  by  the  brushes  heavy  currents 
tend  to  be  produced  in  the  circuit  of  these  coils  according  to  Ohm's 
law.  If,  for  example,  a  bipolar  Gramme  ring  armature  gives  rise  to 
a  total  useful  flux  of  one  megaweber,  and  there  are  1,000  turns 
on  the  armature  and  50  segments  in  the  commutator,  then,  if  the 
speed  of  rotation  be  10  revolutions  per  second,  the  E.  M.  F.  set  up 
between  the  brushes  will  be 

10  X  1,000  X  1,000.000 

=  100  volts, 

100,000,000 

and, 'since  there  are  25  commutator   bars  on  each  side  of   the  diam- 
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eter  of  commutation,  there  will  he  an  avera^je  of  four  volts  per  coil 
of  20  turns.  If  the  resistance  of  each  coil  be  0.01  ohm,  the  cilrrent 
which  tends  to  be  set  up  in  a  short  circuited  coil  having  the  average 
E.  M.  F.  is 

4 

—  =  400  amperes. 

0.01 

179.  It  now  remains  to  be  e.xplained  how  the  existence  of  a 
powerful  current  in  the  short  circuited  coil  will  produce  violent 
sparking  at  the  commutator.  It  is  well  known  that  the  presence  of 
a  spark  indicates  a  higher  E.  M.  F.  than  the  four  volts  which  we 
have  assumed  in  this  case  to  be  generated  in  a  short  circuited  coil. 
The  increase  in  the  voltage  at  the  moment  of  sparking  is  due  to  the 
inJiu/ancf  of  the  coil. 

At  the  moment  of  short  circuiting  the  coil  by  the  bridging  of    the 


Fig.  148.— DiAGKAMMATic  Rep-      Fig.  ISC— Effect  of   Super- 
resent.^tion    of     m.^gnetic  posing    ahmature  fl,ux  on 

Circuit  of  Armature.  Field  Flux. 

brushes  across  the  two  adjacent  commutator  segments  a  power- 
ful magnetic  flux  is  set  up  in  the  coil,  owing  to  its  M.  M.  F 
This  flux  is  so  directed  through  the  coil  as  to  set  up  in  it  an 
E.  M.  F.  which  opposes  the  development  of  the  current.  On  the 
cessation  of  the  current,  owing  to  the  breaking  of  the  coil's  circuit 
at  the  commutator,  the  coil  is  rapidly  emptied  of  flux,  and  a  power- 
ful E.  M.  F.  is  set  up  in  the  same  direction  as  the  current,  sufli- 
ciently  powerful  to  produce  sparking  between  the  brush  and  the 
edge  of  the  segment  it  is  leaving.  The  E.  M.  F.  so  generated 
during  the  filling  or  emptying  of  the  loop  by  its  own  flux  is  called 
//le  E.  M.  F.  of  self-indudion. 

180.  Fig.  147  diagrammatically  represents  the  flux  produced  in 
the  short  circuited  coils  C,  C,  by  the  M.  M.  F.  of  the  current  pro- 
duced during  the  short  circuit.  This  flux  passes  principally  through 
the  air  gap  and  neighboring  pole  face,  a  small  portion  passing 
through  the  air  in  the  interior  of  the  armature  between  the  core  and 
the  shaft.  The  greater  the  flux  produced  by  the  coil  the  greater 
will  be  the  E.  M.  F.  developed  in  the  coil,  when  the  flux  is  sud- 
denly withdrawn.  The  capability  of  a  conducting  loop  or  turn  for 
producing  E.  M.  F.  by  self-induction  is  called  its  inductance,  and 
may  be  measured  by  the  linkage  of  flux  with  the  turn  per  ampere  of 
the  current  it  carries,  that  is,  by  the  amount  of  flux  passing 
through  it. 

181.  We  have  thus  far  considered  the  coils  C,  C ,  as  being  com- 
posed of  a  single  turn.  If,  however,  each  of  these  coils  is  composed 
of  two  turns,  and  the  same  current  strength  passses  through 
each  of  these  turns,  then  the  M.  M.  F.  of  the  coil  will  he  doubled, 
and  if  the  iron  in  the  armature  core  and  pole  face  is  far  from  being 
saturated,  the  amount  of  flux  passing  through  the  two  turns  will  be 
twice  as  great  as  that  which  previously  passed  through  one.  When 
this  flux  is  introduced  or  removed,  it  will  generate  E.  M.  F.  in 
both  turns,  and,  consequently,  will  induce  twice  as  much  E.  M.  F. 
in  the  two  turns  together  as  in  a  single  turn.  The  inductance  of  the 
coil,  or  its  capacity  for  developing  E.  M.  F.  by  self-induction,  is 
thus  four  times  as  great  with  two  turns  as  with  one,  because  there 
is  double  the  amount  of  flux,  and  double  the  number  of  turns 
receiving  that  flux. 

182.  It  is  evident,  therefore,  that  the  inductance  of  a  coil  increases 
rapidly  with  the  number  of  its  turns,  although  not  quite  propor- 
tionally to  the  square  of  the  number,  since,  with  a  large  number  of 
turns,  although  the  M.  M.  F.  is  increased  in  proportion  to  the  num- 
ber, yet  the  amount  of  flux  passing  through  each  of  the  turns, 
owing  to  leakage,  is  not  the  same.  The  E.  M.  F.  of  self-induction 
generated  in  each  coil  depends: 

(1).  First  upon  the  E.  M.  F.  induced  in  it  by  the  revolution  of 
the  armature. 

(2).  Upon  the  resistance  of  the  coil  or  its  capability  for  allowing 
a  large  current  to  flow  through  it. 

(3).  Upon  its  inductance  or  capability  for  permitting  that  current 
to  induce  a  powerful  E.  M.  F.  when  the  circuit  is  made  or  broken, 


The  E.  M.  F.  induced  on  making  the  circuit  at  the  commutator 
is  advantageous,  since  it  checks  the  development  of  the  current; 
that  on  breaking  the  circuit  is  harmful,  since  it  enables  a  spark  to 
follow  the  brush. 

If,  therefore,  no  sparking  is  to  occur  in  a  dynamo-electric 
machine  at  no  load,  the  brushes  must  rest  on  segments  connected 
with  coils  in  which  no  E.  M.   F.  is  being  generated. 

183.  If  the  external  circuit  of  the  armature  be  closed  through  a 
resistance,  so  that  current  flows  through  the  armature  coils  and 
brushes  into  the  external  circuit,  the  former  conditions  become  c»n- 
.siderably  modified. 

Fig.  148  represents  the  condition  of  affairs  in  which  a  current  is 
flowing  through  the  armature  coils  and  the  brushes  are  resting  on 
the  commutator  with  the  diameter  of  commutation  at  the  neutral 
points,  or  in  a  plane  at  right  angles  to  the  polar  axis. 

In  this  figure  the  direction  of  the  armature  rotation  is  the  same  as 
shown  in  previous  figures,  namely,  counter-clockwise.  Here  the 
flux  produced  by  the  M.  M.  F.  of  the  armature  coils  takes  place  in 
the  circuits  diagrammatically  indicated  by  the  curved  arrows.  The 
magnetization,  therefore,  produced  by  the  current  circulating  in  the 
armature  turns  is  a  cross  magnetization,  or  a  magnetization  which 
is  at  right  angles  to  the  magnetization  set  up  by  the  field  flux.  The 
field  flux  through  the  poles  and  armature  is  diagrammatically  indi- 
cated in  Fig.  149,  where  the  north  pole  is  assumed  to  be  situated  at 
the  left  hand  side  of  the  figure,  and  the  average  direction  of  the 
field  flux  is  at  right  angles  to  the  average  direction  of  the  armature 
flux.  An  inspection  of  Figs.  148  and  149  will  show  that  at  the 
leading  edges  of  the  pole  piece,  L,  /.',  that  is,  at  the  edges  of  the 
pole  piece,  which  the  armature  is  approaching,  the  diiection  of  the 
flux  produced  by  the  armature  is  opposite  to  that  of  the  flux  pro- 
duced by  the  field,  and  that,  consequently,  the  effect  of  superposing 
these  fluxes  is  to  weaken  the  flux  at  the  leading  edge  as  is  shown 
in  Fig.  150.  On  the  contrary,  at  the  following  edges  F'  and  F,  of 
the  pole  piece,  the  direction  of  the  armature  flux  coincides  with  the 
direction  of  the  field  flux,  and  the  superposition  of  these  two  fluxes 
will  have  the  effect  of  intensifying  the  flux  at  the  following  edges. 
Consequently,  the  neutral  line  in  the  armature,  or  a  line  sym- 
metrically disposed  as  regards  the  entering  and  leaving  flux,  will  no 
longer  occupy  the  position  A^,  N,  at  right  angles  to  the  polar  axis,  but 
will  occupy  a  position  N,N ' ;  therefore, in  order  to  set  the  brushes  so 
that  they  may  rest  upon  commutator  segments  connected  with  coils 
having  no  E.  M.  F.  generated  in  them,  it  is  necessary  to  bring  the 
diameter  of  commutation  into  coincidence  with  the  neutral  line,  or 
to  give  the  brushes  a  lead;  i.  c. ,  a  motion  forward  in  the  direction 
in  which  the  armature  is  rotating. 

184  This,  however,  will  not  in  itself,  as  a  rule,  prevent  sparking, 
for  the  reason  that  induced  E.  M.  Fs.  are  produced  in  the  coil 
under  commutation  at  load,  even  although  the  coil  being  com- 
muted has  no  E.  M.  F.  set  up  by  rotation.  This  E.  M.  F.  is  due 
to  the  inductance  of  the  coil  and  to  the  load  current  that  it  carries. 
.\n  inspection  of  Fig.  151  will  show  that  as  the  coil  C  approaches  the 


Fig.  151  — Rhver.sal  of  Current   in  Armature  Coils  During 

Commutation. 

brush  B  the  current  in  the  coil,  as  shown  by  the  arrows,  is  directed 
upward  on  the  side  facing  the  observer,  while  on  leaving  the  brush 
after  having  undergone  commutation,  the  current  in  the  coil  will 
be  flowing  in  the  opposite  direction  or  downward.  The  sudden 
reversal  of  the  current  in  the  coil  under  commutation  produces  a 
sudden  reversal  of  the  magnetic  flux  linked  with  the  local  mag- 
netic circuit  of  that  coil,  and  this  sudden  change  in  the  magnetic 
flux  through  the  coil  induces  in  it  a  powerful  E.  M.  F.,  causing  a 
spark  to  follow  the  brush. 

In  order  that  no  spark  shall  be  produced  from  this  cause,  it  is 
necessary  that  before  the  brush  leaves  the  segments  the  current 
in  the  coil  shall  have  become  reversed,  and  will,  therefore,  be  flow- 
ing in  the  same  direction  as  that  which  will  pass  through  it  during 
its  passage  before  the  pole  face  N.  In  order  to  effect  this,  it  is 
necessary  to  bring  the  coil  that  is  being  commutated  into  a  field  of 
sufficient  intensity  to  induce  in  it,  while   short  circuited,  a    current 
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strength  equal  and  opposite  to  that  which  passes  when  it  first 
becomes  short  circuited  by  the  brush.  It  is  not,  therefore,  usually 
possible  to  keep  the  brushes  on  the  neutral  Hue  as  shown  in  Fig. 
150  at  n'  «',  but  their  lead  must  be  increase<l,  until  the  coil  under 
commutation  is  in  a  sufficiently  powerlul  field  beneath  the  pole  face 
to  produce  or  nearly  produce  this  reversal  of  current.  The  amount 
of  lead  necesisary  to  give  to  the  brushes  in  order  to  effect  this  will 
depend  upon  the  inductance  of  the  coils  and  also  on  the  strength  of 
the  current  in  the  armature. 

185.  The  conditions  which  favor  marked  sparking  at  the  com- 
mutator of  a  generator  arc,  therefore,  as  follows;  namely, 

(1).  A  powerful  current  in  the  armature;  /.  e.,  the  sparking 
increases  with  the  load. 

(2).  .\  Urge  number  of  turns  in  each  coil  connected  to  the  com- 
mutator; /    ('.,  sparking  increases  with  the  inductance. 

(3).  A  great  distortion  of  the  neutral  line  through  the  armature, 
or  a  powerful  armature  reaction. 

(4).  A  high  speed  of  rotation  of  the  armature,  since  the  current 
in  the  coil  has  less  time  in  which  to  be  reversed  during  the  period 
of  short  circuiting. 

The  conditions  which  favor  iiuiet  commutation,  or  the  absence  of 
sparking,  are  as  follows;  namely, 

(1).  .\  small  number  of  turns  in  each  commuted  coil  or  a  large 
number  of  commutator  bar.-i. 

(2).   Decrease  of  current  strength  through  the  armature. 

(3).  A  lead  of  the  brushes. 

(4).  A  powerful  field  or  a  high  magnetic  intensity  in  the  entrefer 
due  to  the  M.  M.  F.  of  the  field  magnets. 


Qas  Batteries.— II. 


BY    C.    J.    REED. 

While  the  experiment  described  in  The  Electrical  WObLD  of 
April  6  does  not  prove  conclusively  that  there  is  no  combination  of 
oxygen  and  hydrogen  in  the  presence  of  ordinary  platinum  elec- 
trodes, it  shows  that  if  such  a  reaction  takes  place  it  requires  a 
more'exact  experiment  to  prove  it.  Such  an  experiment  "is  now  in 
progress. 

Experiment  II. — Electrolytic  oxygen  and  hydrogen  with  electrodes 
of  platinum  foil.  The  object  of  this  experiment  was  to  de- 
termine the  effect  of  electrolytic  oxy- 
gen and  hydrogen  in  a  cell  similar  to 
that  shown  in  Fig.  1,  but  used  as  an 
accumulator  instead  of  a  primary  bat- 
tery. The  wires,  Cand  C,  were,  there- 
fore, dispensed  with  and  an  electric 
current  of  one  ampere  was  passed 
through  the  platinum  foils  until  the 
hydrogen  depressed  the  surface  of  the 
solution  to  a  point  10  mm  above  the 
bottom  of  the  foil  ;  the  volume  of 
oxygen  formed  being  about  half  that 
amount.  In  other  respects,  the  form 
and  dimensions  of  the  apparatus, 
strength  of  the  solution  and  all  condi- 
tions of  the  experiment  were  as  nearly 
as  possible  like  those  of  E'speriment  I. 
The  circuit  was  closed  through  a 
Weston  voltmeter  (resistance  356  ohms)  and  the  following  observa- 
tions were  recorded: 

Time.  Volts. 

0  7S 

10    sec 04 


Fig.  1. 


6  hours 0005  (?) 

At  the  end  of  40  minutes  the  circuit  was  opened  and  quickly 
closed.  There  was  a  throw  of  the  needle  of  .10  volt,  falling  rapidlj- 
to  .001.  At  the  end  of  six  hours,  on  opening  the  circuit  about  five 
seconds  and  closing  again,  there  was  a  throw  of  the  needle  of  half 
a   scale    division,  returning    instantly  to    zero    or   less    than  .0005; 


showing  that  the  cell  had  arrived  at  the  same  condition  as  in 
Kxperiment  1.  That  is,  the  electrolytic  product,  whatever  it  may 
have  been,  was  consumed  and  the  cell  was  acting  no  longer  as  an 
accunmlator.  The  experiment  was,  therefore,  discontinued  at  this 
point. 

The  experiment  shows  that  the  action  in  this  case  is  undoubtedly 
that  of  a  galvanic  cell  during  at  least  half  an  hour.  The  energy 
evolved  was  due  either  to  the  combination  of  ozone  or  hydrogen 
peroxide  with  hydrogen,  or  else  to  some  rever.siblc  change  in  the 
platinum  foil  produced  hy  electrolysis,  and  not  to  the  combination 
of  ordinary  oxygen  and  hydrogen. 

The  total  output  of  the  cell  U]i  to  the  time  when  it  had  returned 
to  the  permanent  condition,  similar  to  that  of  the  cell  in  Experi- 
ment I.,  could  hardly  have  exceeded  .052  ampere  second  and  could 
not  have  consumed  more  than  5.4X10'  gramme  (.0065  cc)  of 
hydrogeii. 

Experiment  III. — Hydrogen  from  zinc,  atmospheric  air  and  elec- 
trodes of  platinum  foil.  The  apparatus  and  conditions  were  the 
same  as  those  of  Experiment  II. ,  except  that  no  electrolytic  gases 
were  used.  The  hydrogen  was  obtained  by  treating  pure  zinc  with 
dilute  sulphuric  acid  and  purifying  the  gas  by  thoroughly  washing 
it,  first  with  argentic  nitrate  to  remove  traces  of  hydric  sulphide 
and  lower  oxides  of  sulphur,  then  with  sodic  hydrate  to  remove 
traces  of  nitric  acid. 

Twelve  cubic  centimetres  of  this  hydrogen  was  admitted  by  dis- 
placement into  the  hydrogen  tube  and  an  equal  amount  of  air  into 
the  other  tube.  The  solution,  as  in  the  other  experiments,  was 
dilute  sulphuric  acid  of  specific  gravity  1.125. 

On  closing  the  circuit  through  the  voltmeter  (resistance  356 
ohms),  there  was  a  throw  of  the  needle  indicating  nearly  .02  volt, 
but  returning  instantly  to  zero.  On  opening  the  circuit  five  sec- 
onds and  clo.sing  again  the  .same  deflection  was  obtained.  This  was 
repeated  a  great  many  times,  and  there  appeared  to  be  no  differ- 
ence between  the  action  of  the  chemically  prepared  hydrogen  on 
atmospheric  air  and  that  of  heated  electrolytic  hydrogen  upon 
heated  electrolytic  oxygen. 

The  cell  was  short  circuited  and  allowed  to  stand  for  eight  days. 
.\t  the  end  of  this  time  the  hydrogen  appeared  to  have  diminished 
about  .075  cc.  This  corresponds  to  a  steady  current  during  the 
eight  days  of  8.75x10"  ampere  and  an  electromotive  force  on  short 
circuit  (about  6  ohms)  of  5X10"*  volt. 

Admitting  that  in  this  experiment  there  w-as  a  loss  of  .075  cc  of 
h\drogen  in  eight  days  and  that  this  loss  may  have  been  due  to 
voltaic  combustion,  there  is  still  no  certainty  that  it  was  due  to 
combustion  of  oxygen  and  hydrogen;  since  in  this  case  there  were 
present  both  nitrogen  and  oxygen.  There  is  no  reason  to  believe 
that  nitrogen  and  hydrogen  would  be  less  likely  to  undergo  cold 
combustion  than  oxygen  and  hydrogen,  especially  since  it  has  been 
shown  by  W.  E.  Donkin  (see  Proc.  Roy.  Soc  XXI.,  281)  that 
nitrogen  and  hydrogen  combine  directly  under  the  influence  of  the 
silent  electric  discharge. 

Experiment  IV. — Electrolytic  oxygen  and  hydrogen  with  elec- 
trodes of  platinum  foil  and  platinum  black.  The  apparatus  was 
identical  in  size  and  construction  with  that  shown  in  Fig.  1  in  all 
respects,  except  that  the  foil  was  covered  with  platinum  black. 
This  was  done  by  electroplating  the  foil  with  zinc  and  immersing 
them  in  a  solution  of  platinic  chloride  containing  an  excess  of 
hydrochloric  acid.  About  10  milligrammes  of  platinum  black  were 
deposited  upon  each  foil.  This  was  done  after  the  electrodes  were 
sealed  into  the  tubes  and  the  platinum  black  was  formed  also  on 
the  leading-in  wires.  The  tubes  were  filled  with  dilute  sulphuric 
acid  of  specific  gravity  1.125  and  inverted  in  a  beaker  of  the  same 
solution.  They  were  then  filled  with  electrolytic  gases  by  means  of 
extra  wires,  Cand  C,  exactly  as  in  Experiment  I.  The  apparatus 
was  then  heated  as  in  Experiment  I.  to  destroy  ozone  and  hydrogen 
peroxide. 

.\fter  cooling  the  cell  was  short  circuited  and  allow'ed  to  stand. 

At  the  end  of  five  hours  the  hydrogen  had  diminished  to  such  an 
extent  that  the  solution  had  risen  to  the  top  of  the  platinum  foil. 
The  oxygen  had  also  diminished  by  about  halt  that  volume.  There 
remained  in  the  hydrogen  tube  about  one  cc  of  hydrogen  above  the 
platinum  foil  and  in  contact  with  the  leading-in  wire.  At  the  end 
of  four  days  all  the  hydrogen  had  disappeared  except  a  small  bub- 
ble estimated  to  contain  about  40  cubic  millimetres.  At  the  end  of 
seven  days  the  bubble  appeared  to  be  no  smaller  and  it  «as  con- 
sidered to  be  nitrogen.  Without  removing  this  bubble  the  tubes 
w^ere  re-filled  as  before  and  left  on  short  circuit.  In  five  hours  the 
hydrogen    had  again    receded  to    the  top  of    the  platinum  foil    and 
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iu  four  (lays  had  all  disappeared    except  a  bubble    now  eslimaUil  to  that  it  requires   at  least  thousands  of    tons  of    platinum  foil    to  pro- 
contain  about  80-100  cubic  millimetres.  duce  the    same  effect  as    a    single  ounce  of    platinum  black,  it  does 
The  tubes  were    again  re-filled  and    short  circuited.     The    hydro-  not  seem  probable  that  the  difference  is  entirely  one  of    degree.      It 
gen    again  receded  to  the  top  of    the  foil  in    above  five  hours.     Bui  indicates    that  there    must  be    a    qualitative  difference    between  the 
after  seven  days  there  was  still    left  a  bubble  containing    more  than  actions  of  the  two  kinds  of  platinum. 
0.1  cc.      The  tubes  were  filled    once  more,  and  again    the  hydrogen 

receded    to  the    top  of    the  foil  in    about  five  hours,  and  after  three  Polyphase  Sy5teina. 

weeks    there    remained    a    large    residual    bubble  of    the  gas.     The  To  the  Editor  of  J'/ir  Electrical  World: 

apparatus  was    nbw  emptied    and   re-filled  with    new  solution,  then  Sik: — The  letters  and    editorials  bearing    on  this   subject  in    Thh 
lilleil  with  the  gases  as  before;  the  gases  extending  this  time  within  KlecTrical  WORI.D  for    March  23    and    30    have    been    extremely 
two  millimetres  of   the  bottom  of   the  platinum  foils.     The    level  of  interesting.     They  have  shown  a  wide  divergence  of  opinion  on  the 
the  solution  in  the  tubes  was   one  inch  higher  than  the  level  of    the  definition  for  a  polyphase  system.     The  books  treating  of    this  sub- 
solution    in  the    beaker.   The    circuit  was    then  closed    through  the  ject  deal  principally  with  the  relations  of  the  polyphase  components 
voltnultr  of  356  ohms  resistance  and  the  cell  allowed  to  stand.     The  and  afford  but  slight  aid  by  way  of  definition.     So  far  the  literature 
following  observations  were  recorded:  of  the  .subject  has  dealt  with  mathematical  relations  rather  than  the 
Time.                                                                              Voli.s.  physical    conceptions    underlying   these  ])henomena.     This    may  in 
^0  iec..... .......................................... ......  .^  pgj.j  account  for    the  scant  attention    given  to  mere    definition.       It 

\  '»;" St  does  not    seem  strictly  scientific    to    employ  the    condition  of    con- 

3  "      !!!!!!.!.!!.'!!!!!!!!!!!!.."!!.!!....!."!..!..!!.!!  .SO  stancy  of    energy  in  such    systems  for    their  definition.     The    term 

\    .,      '.'.'..'.'.    so  polyphase    applies  to    a  group  of    phenomena,  capable  of    complex 

*>    W      so  combinations  and  modifications.     The  definition  then  should  rest  on 

45    '•      !!!.!!..!!..!!.!!!!....!!..!!!!!!!!!...!!!.!...!!  !498  some  property  which    remains  constant    through  all    possible  varia- 

]^    !.      Jq?  tions.     Now  the 'property  of    constancy  of    energy  belongs    only  to 

145    "      486  the  case  in  which  the  phase   difference  is  symmetrical.     Since    this 

At  this  point  the  tubes  were  slightly  shaken  and  the  electro-  is  the  condition  which  has  thus  far  been  chiefly  em])loyed,  it  is  but 
motive  force  rose  to  .SO  volt.  The  tubes  were  then  lifted  up  two  natural  that  constancy  of  energy  should  be  regarded  as  a  fit  defini- 
inches,  bringing  the  level  of  the  solution  inside  of  the  hydrogen  tion,  but  should  an  unsymmetrical  phase  difference  be  employed, 
tube  three  inches  above  the  level  of  the  solution  outside  of  the  the  definition  would  have  to  be  modified.  .\  more  rational  defini- 
tube.  This  caused  the  electromotive  force  to  fall  rapidly  to  .  48  tion  for  a  pol\  ])hase  system  is  one  based  solely  on  physical  proper- 
volt.  On  pushing  the  tubes  down  again  to  the  original  height  the  ties.  Such  a  system  is  one  in  which  two  or  more  currents  or 
electromotive  force  instantly  rose  to  .52  volt.  E.  M.   Fs  ,  differing  in  phase  by  a  certain  fundamental  portion  of  a 

After  fifteen  minutes  the  tubes  were  again  raised  and  the  electro-  period,  are    co-ordinated    into    one  system,  each  varying    as  a  sine 

motive  force  fell  to  .484  volt.   On  lowering  the  tubes  again  the  elec-  function  of  the  time.     The  objection  urged  against  such  a  definition 

trouiotive  force  rose  to  .53  volt.      In  raising  the    tubes  up  they  were  is  that    phase  difference  is  often    present    in  single    phase  working, 

brought  into  a  vertical  position.      In  pushing   them  it  was  necessary  hut  these   should    be  legarded   somewhat  as  the    harmonics    present 

to  incline  them  at  an  angle  of  about  30  degrees  from  the  horizontal.  in  a  tuning  fork.     Such  auxiliary  phase  differences   should  occasion 

In  the    latter  position    there  was  probabl)-  a    larger    surface  of    foil  no  real  difficulty  when  dealing  with  fundamental  phase  differences, 

exposed    to  the  gas.     This    may  account  for  part  of   the  increase  in  If    the   definition  for  polyphase    currents  given    by  Mr.  Steinmetz 

electromotive    force,  but    it    must    have  been    due   largely    to    the  be    accepted,  the  error   in  naming    the  so-called  "monocyclic"  sys- 

difference  in  pressure,  a  result  naturally  to  be  expected.  tem  is  apparent.     From  a  polyphase  standpoint  a  motor  operated  on 

The  solution  was  then  diluted  with  five  per  cent  of  water  and  the  this  system  runs  under  some  conditions  as  a  single  phase  synchron- 

lubes  again  raised.     The  electromotive  force  fell    rapidly  to  .46  volt  ous   motor,  under    others  as  <va    ordinary  polyphase    motor.     In  the 

and  in  fifteen    minutes  to  .455.     The  circuit  was    now  (180  minutes  case  in  which  the  reversing   transformer  is  employed,  the  energy  to 

after  the    beginning  of    the  experiment)  opened  and  left    open  half  the    motor  is  constant    because  the    phases    are    symmetrically  dis- 

au    hour.     It    was    then    closed    and    the    following    observ-ations  placed.     The  transformer   acts  as  a  spring,  converting  the  pulsating 

recorded :  shocks   on  the    mains  into  a  constant    energy  supply  to   the  motor. 

^'™^-                                                                             ^°L'/'  So  far    as  the   power  feature  of    such    a   system    is    concerned  it    is 

0  sec 85  ^                                                   •' 

10  "    .50  undoubtedly  polyphase    rather    than  monocyclic.     The  employment 

50   •'   !!!.!!.!.!!!!!....!!!!!!!..!!!!!!!]!!!..!!!!.!.!.!  .445  of   this  reversing  transformer  seems   strange  in  view  of  a  statement 

lhour3|min 44  made    by  Mr.  Steinmetz   in  The  Ei.ECTric.\l  World  for    July  16, 

4  "    25    •'     43  1892.     He  there  states:  "Since  energy  cannot  be    stored   economic- 

7     "    00    "     .....'.!!!!!!..!!!!!!!.!!!!!'.!;!!!!.'.!."!!]  ai  a"y  by  means  of   electromagnetism,  on    account   of    the    high    iron 

^j     "'.    ^   ".     tft^ '''  losses  in  the  hysteresis,  the  attempts  to  split  up  a  simple  alternating 

11  ■■     25   "     34  current  by  means  of   transformers  into  currents   having  a  difference 

14    '••     ......!'.'...,.!!....................!......  .166  of    phase  have  proved  to  be  unsuccessful  from  an  economical  stand- 

J^     .'     ^S  point."     This  statement    is  not  quoted    in  criticism  of    the  position 

„,                 r    r    1               J  i.    ii       1.    J               .^  ii          J     r    ,,  .  HOW  taken  by  Mr.  Steinmetz,  but  rather  as   a    comment  on  the  evi- 

The  area  ot    toil  exposed  to  the    hj-drogen  at  tlie  end  oi    11  hours  .             ■'                 ,    .              .               ,     .         , 

...■,.,         ,      .     ./^                       .    ,,           J     r    ,o  t  dent  improvement  made  in  transformers  during  the  past  three  years, 

was    estimated    to    be    about    40    sq.  mm,  at    the  end  of    13  hours  "^                                                                                „,    ,,    „ 

,  „„     ■     ,       ..           V     1  ,n        ,-.        J    i    i,          1    r    ,n  1  Chicago,  III.                                                            w.  M.  Stine. 

and  20  minutes    it  was  about  10    or  12,  and  at    the  end  of    19  hours  _ _  _       _   

it  was  about  four  square  millimetres.  ^    1^^^    Method    of    Deducing    the    Expression    for    Electro- 

The  results  plainly  indicate  that  the  galvanic  action  depends  upon  maenetic  Force 

the  surface  of    platinum  black  exposed    to  the  gas;  also  that  a  con-  

stant  current    and  electromotive  force  could    be    maintained   indefi-  To  the  Editor  Qf  The  Electrical  World : 

nitely  by  the  exposure  of  a  constant  area  of    platinum  black  to    the  Sir: — May    I  add    a    word    to    Prof.  Thompson's  courteous  note 

action  of  the  gases  at  a  constant  pressure.  in    j'our   issue  of    March    30,  commenting    on    a    deduction  of    the 

The  results  indicate  further  that  20  milligrams  of    platinum  black  expression    for   electromagnetic    force,  which    Mr.  Carichoff   and  I 

.50  recently  published? 

will  maintain  a  current  of  ^^n—  0014  ampere  and  .0014  X. 50  =.0070  „     r  ' -ki.  i     j   j      t-         t,„  i     „   *  ^ «,    , ,„  „»t:».^    ^\,^^ 

360                      '                            ^            .     .  Prof.  Thompson  s  deduction    had    not  come    to  our  notice    wnen 

watt,  and  that  the  efficiency  of  such  a  cell  may  exceed  33  per  cent.  ours  was  written.     An    examination  of    his  deduction  on    page  335, 

A  cell    containing  one  pound  of    platinum  black  would    have  a  dis-  article  343,  shows  that  he  begs  the  entire  question    by  assuming  the 

charge  rate  of    18.6  watts.     By  working    such  a  cell  at  a  lower   rate  definition  of   unit  current.     Nor  does    he  deduce  the   expression  for 

a  much    higher    electromotive  force    and  efficiency  could    be  main-  the  force  within  a  circle  and  within    a   solenoid.     This  last  was  our 

tained.     A  cell  could    probably  be  constructed    that  would  have    an  chief  object. 

efiiciency  of  80  or  90  per  cent.     It  would,  however,  be  expensive  in  I  wish  also   to  correct    two  errors   in  the  printing.     In   the   para- 
first  cost.  graph  beginning  "Faraday's  Law,"  etc.,  the  phrase  of  "4:r  times" 

The  difference 'between  the  action  of  platinum  black  and  ordinary-  should  be  omitted;  and  "A'  =  /:j,"  should  be  A'  =  2. 

platinum   foil    is  worthy  of    particular    notice.     When  we    consider  ^Jew.Yojjk,  N.  Y,                                       Cary  T,   Hutchinson. 


/Votf.—The  object  of  this  department  is  to  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the'article.  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  The  Electrical  World.  927  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  mast  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journals  as  are  not  legularly  abstracted,  will  send  the  compiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS.  MOTORS  AND  TRANSFORMERS. 

A/lemators. — The  discussion  of  Mr.  v.  Dobrowolsty's  paper  which 
was  abstracted  in  the  Digest  March  9  is  published  in  the  "Elek.  Zeit.," 
March  21.  Mr.  Goerges  recognizes  that  a  single  exciting  coil  for  altei- 
natitig  fields  has  great  advantages,  but  points  out  that  the  lines  of  force 
have  different  lengths  and  that  it  will  not  be  possible  in  such  machines 
to  increase  the  axial  length  of  the  poles  beyond  a  certain  amount;  if 
alternators  are  built  according  to  the  older  design  with  radial  poles  it 
is  quite  easy  to  construct  the  machines  longei  in  an  axial  direction  and 
the  armature  winding  will  then  be  utilized  to  much  greater  advantage  as 
the  relation  between  the  useful  and  the  dead  portions  of  the  wire  will 
be  moie  favorable:  it  is  therefore  very  easy  to  build  types  for  the  same 
speed  but  for  different  outputs,  without  having  too  many  different 
models.  Mr.  v.  Dobrowolsky  replied  that  the  advantages  claimed  for 
the  old  type  aie  easily  balanced  by  the  disadvantages  of  an  increased 
magnetic  leakage;  if  the  poles  are  very  long  the  sutface  of  leakage 
becomes  gieat  and  as  leakage  causes  a  loss  in  voltage,  especially  when 
the  load  consists  of  motots,  he  believes  that  that  form  of  cross  section 
of  the  poles  should  be  chosen  which  involves  the  smallest  leakage  sur- 
face, that  is,  it  should  be  square.  He  does  not  agree  regarding  the  utili- 
zation of  the  armature  wire  a«  he  considers  it  to  be  greatei  with  a  squaie 
or'not  very  long  rectangular  cross  section  of  the  core;  the  wire  is  util- 
ized better,  the  less  is  required  in  order  to  generate  the  desired  voltage 
and  for  a  square  cross  section  the'amount  is  therefore  the  least ;  the 
total  length  of  wire  and  not'the  active  or  inactive  length  should  be  con- 
sidered ;  he  does  not'agree  with  the  statement  that  it  is  difficult  to  design 
such  machines  for  large  outputs  without  involving  a  high  circumferen- 
tial speed ;  with  the'large'400-hp  machine  at  Strassburg  the  speed  is  only 
20  to  21  metres  per  second.  Dr.  Zickeimann  believes  that  in  such 
machines  the  magnets  become  very  large  for  large  ouptuts,  so  much  so 
that  the  question  of  transportation  becomes  important;  he  believes  what 
is  gained  in  the  magnetic  winding  is  lost  again  in  the  armature  winding. 

Theory  and  Properties  oj  Synchronous  Motors.— Vrot.  Blondel's  seiial 
is  concluded  in  "L'Ind.  Elec,"  March  25.  In  this  seiies  of  articles  he 
pointed  out  the  utility  of  bipolar  characteristics  in  questions  lelating  to 
alternators  and  showed  how  greatly  they  simplify  the  treatment  of  the 
subject;  calculations  are  rendered  almost  unnecessary ;  it  appears  that 
such  bipolai  characteristics  are  to  alternators  as  the  rectangular  ones  are 
to  continuous  curient  dynamos;  he  studied  the  compensation  of  the 
effects  of  phase  shifting  on  the  lines  and  generators  by  a  method  which 
he  believes  to  be  new  and  which  leads  to  interesting  conclusions. 

Compensating  Coils  Jor  Armatures. — Mr.  Sayers  replies  in  the  Lond. 
"Elec,"  March  29,  to  the  letter  of  Mr.  Menges  mentioned  in  the  Digest 
last  week  and  states  that  he  was  aware  of  the  existence  of  the  patent  speci- 
fication lefetred  to  and  claims  that  it  is  essentially  different  from  his. 

LIGHTS  AND  LIGHTING. 
Arc  Lamps.— ti.  well  illustrated  description  of  a  number  of   arc  lamps 
of  recent  design  is  published  in  "L'Eclaiiage  Elec,"  March  9. 

Arc  Light  for  Municipal  Street  Purposes.— In  an  aiticle  with  this 
beading  by  Mr.  Wood  in  the  "Elec.  Eng.,"  April  10,  he  discusses  the 
best  locations  and  method  of  placing  an  arc  lamp,  and  concludes  that 
the  two  having  the  fewest  faults  and  most  advantages  are,  to  fix  it  at 
the  top  of  a  pole  on  the  sidewalk  and  to  suspend  it  from  a  long  arm  from 
the  top  of  the  pole  on  the  sidewalk  over  the  middle  of  the  street,  the 
second  method  being  considered  the  better  of  the  two.  Regarding  the 
measurement  of  arc'lights  he  ridicules  phonometric  measurements  inti- 
mating that  no  one  knows  how  much  light  one  candle  power  is ;  he 
approves  of  measuring  the  lights  by  the  current  and  voltage.  Regarding 
the  shadows  from  the  lamps  he  suggests  that  in  order  to  avoid  as  much 
as  possible  the  shadow  of  the  supporting   rod    in  a  double   arc  lamp  it 


should  be  as  far  away  from  the  carbons  as  possible  and  may  be  placed 
in  the  middle  between  the  two  carbons. 

Municipal  Lighting  in  Chicago.— "'E\ec.  Ind."for  April  abstracts 
some  of  the  data  from  the  paper  of  Mr.  Myeis  in  the  Maich  number  of 
"Political  Science  Quarterly,"  enumerating  items  which  should  be  added 
to  the  co.st  per  lamp  as  contained  in  Mr.  Bairett's  report,  to  make  it 
comparable  with  the  cost  of  the  light  furnished  by  private  companies. 

Classification  and  Selection  of  Lighting  Systems.— Kn  article  under 
this  heading  by  Piof.  Crocket  is  published  in  the  "Elec.  Eng.,"  April 
10.  He  admits  that  such  a  classification  must  be  more  or  less  aibitiary; 
he  discusses  the  four  classsifications:  central  stations  and  isolated 
plants;  incandescent  and  arc  lighting;  alternating  and  direct  currents; 
high  and  low  potential ;  he  discusses  also  the  relative  advantages  of 
incandescent  and  arc  lighting  and  those  of  the  direct  and  alternating 
currents. 

Lighting  of  the  Brooklyn  Bridge  Cars.— An  illusttated  description  of 
the  system,  already  referred  to  in  these  columns,  is  published  in  "Elec. 
Eng.,"  April  10. 

Electric  Lamps  in  Coal  Mines.— The  article  abstiacted  in  the  Digest 
last  week  is  reprinted  in  the  "Eng.  &  Min.  Jour.,"  April  6. 

POWER  AND  HEAT. 

Transmission  of  Power  System —PLne-w  system  adapted  to  a  special 
case  is  desciibed  by  Mr.  Hoegerstaedt  in  the  "Elek.  Zeit.,"  March  28. 
It  was  designed  to  meet  the  requirements  of  a  special  case  in  which  the 
ordinary  systems  could  not  have  been  used;  one  of  the  lequirements 
was  that  a  small  6-hp  motor  was  to  be  run  with  absolutely  constant 
speed  although  there  was  a  laige  motor  of  20-hp  which  was  thrown  on 
and  off  repeatedly  as  also  14-hp  represented  in  lights;  furthermore  the 
efficiency  should  be  very  high  and  the  cost  of  the  installation  very  low. 
A  diagiam  of  the  system  is  given  ;  there  is  a  small  constant  current 
generator  of  about  158  volts  and  about  10-kw  and  a  large  one  of  525  volts 
and  32-kw  the  cuirent  in  both  cases  being  61.3  amperes;  these  are  con- 
nected in  series,  a  third  or  neutral  wire  like  in  the  three-wire  system 
being'connected  to  that  junction;  the  lights  are  connected  in  multiple 
between  the  low  volt  mains  and  in  groups  of  five  in  series  between  the 
high  volt  mains,  the  latter  must  therefore  be  cut  out  in  groups  of  five; 
the  small  constant  speed  motor  is  connected  between  the  low  volt  mains  . 
and  the  large  motor  betwen  the  high  volt  mains,  the  small  motor  is 
therefoie  entirely  independent  of  the  large  one  or  of  the  majority  of  the 
lamps;  each  notor  is  provided  with  a  resistance  which  can  either  be 
used  for  starting  or,  when  the  motor  is  cut  out,  ft  is  capable  of  carrying 
the  whole  current  which  the  motor  would  have  taken ;  the  cost  of  this 
installation  is  given. 

Hydraulic  -Power  frotn  High  Palls.  — "L'^nd.  Elec,"  March  25,  con- 
tains an  illusttated  article  by  Mr.  Thivel  in  which  he  discusses  the 
advantages  of  high  falls  for  the  production  of  electric  energy  and  refers 
to  some  European  installations. 

Electric  Welding.— The  "Elec.  Eng.,"  April  10.  reprints  a  brief  repoit 
of  a  committee  of  the  NationaljRailway  Blacksmiths'  Association  regard- 
ing electric  welding.  The  Thompson  system  is  well  spoken  of  particu- 
laily  for  small  work;  there  are  about  25  wagon  and  carriage  manufact- 
uiers  who  aie  using  this  system  and  are  well  pleased  with  the  lesults; 
the  report  admits  that  a  portion  of  the  work  can  be  done  better  by  the 
older  process;  many  things  can  be  done  which  it  is  not  possible  to  do  by 
the  older  piocess,  as  for  instance  tube  welding  for  ice  machines,  in 
which  it  has  been  used  quite  extensively  without  experiencing  any 
trouble  thfough  bad  welds;  the  arc  piocess  is  merely  referred  to  but  not 
commented  upon. 

Tesla  Two-PhaseJ  System.— An  illustrated  description  of  some  length 
by  Ml.  Periy.  of  the  application  of  this  system  in  the  Westinghouse 
works,  is  published  in  "El'ty, "  April  10. 

TRACTION. 
Braking  of  Cars.—\n  an  article  by  Mr.  Baumgardt  in  the  "Elek. 
Zeit,"  March  28,  he  discusses  mathematically  the  subject  of  braking 
cars  electrically  by  using  the  motor  as  a  generator  and  endeavors  to  find 
whether  such  system  could  be  modified  so  as  to  make  it  practical  to  stop 
a  car  within  its  own  length.  He  finds  from  his  mathematical  deductions 
that  the  distance  within  which  the  car  will  be  stopped  increases  faster 
than  the  third  power  of  the  velocity;  the  effect  of  the  electric  brake 
decreases  rapidly  with  the  velocity,  more  rapidly  than  the  square  of  the 
velocity,  and  therefore  to  obtain  a  powerful  action  very  strong  current 
must  be  used  ;  the  electric  system  becomes  practical  however  if  the  cur- 
rent geneiated  is  kept  as  long  as  possible  at  the  same  value ;  this  he  dis- 
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cusses  niatbematically  and  finds  that  with  the  same  load  on  the  motor 
which  in  the  first  case  produced  sudden  braking  in  a  distance  of  two 
car  lengths,  in  the  second  case  produced  a  quiet  liraking  action  in  a 
single  car  lenutb  ;  he  suggests  two  methods  by  which  the  rapid  decrease 
in  the  brake  action  can  be  prevented,  the  6rst  is  to  insert  a  decreasing 
resistance  in  the  circuit,  for  instance  by  having  the  motion  of  the  lever 
legulating  the  resistance  dampened  by  placing  it  in  oil;  a  second  way 
is  to  provide  contact  rings  on  the  motors  by  means  of  which  an  alternat- 
ing current  can  be  obtained,  which  is  then  led  through  a  self  induction 
coil  which  is  specially  well  adapted  for  this  purpose,  as  the  apparent 
resistance  of  it  diminishes  with  a  decreasing  velocity ;  this  however 
lequires  shunt  winding  of  the  magnets,  which  is  a  great  disadvantage. 

Electric  Rathiitys. — A  paper  recently  read  before  a  society  by  Mi. 
Kapp  is  reprinted  in  the  "Elek.  Zeit.,"  March  28;  it  is  chiefly  of  local 
interest  acd  contains  data  for  several  European  lines.  In  a  comparison 
between  Boston  and  London  be  gives  the  following  figures:  in  Boston 
there  are  430  km  of  track  and  in  London,  although  a  ten  times  largei  city, 
there  are  400  km  on  all  of  which  horses  are  used;  the  number  of  car- 
km  per  year  is  30  millions  for  Boston  and  35  millions  for  London;  the 
cost  of  operation  foi  the  year  1893  is  as  follows  In  marks  (about  24  cents) ; 
London  17.8,  Boston  18.4  millions;  the  total  income,  London  21.5,  Boston 
26.9  millions;  co'sts  in  comparison  of  income  82.7  and  68,  capital  invested 
71  and  89  millions,  dividends  3.33  per  cent,  and  9  per  cent.  At  present 
there  are  in  Germany  340  klm  track,  555  motor  cais  and  420  trailers, 
representing  a  total  of  9.500  horse  power. 

Roller  Bearings. — Lond.  "Engineering,"  March  29,  contains  an  illus- 
trated description  of  the  Meneely  tubular  bearing  (American)  as  made  by 
the  Siemens  Company,  including  a  table  of  the  results  of  comparative 
tests  made  on  a  street  railway  with  this  and  with  the  ordinary  bearing 
which  show  a  considerable  saving  of  energy  in  favor  of  the  tubular  beai- 
ing;  the  power  required  to  diive  a  loaded  car  was  reduced  by  24  per 
cent,  while  the  speed  was  increased  20  per  cent,  and  the  starting  effort 
was  diminished  to  less  than  half. 

Calculation  of  Overhead  Conductors  for  Electric  Traction. — An 
abstract  of  some  length  of  the  article  by  Mr.  Dierman  from  "L'Eclairage 
Elec. "  is  published  in  "Jour.  Inst.  Elec.  Eng. '^  for  March. 

Electric  Traction  on  Steam  jRoads. — The  "St.  Ry.  Gaz.,"  April  6, 
gives  briefly  some  data  regarding  the  Burlington  branch  of  the  Pennsyl- 
vania Railroad.  The  tiack  will  be  relaid  with  70-pound  T  rails;  the 
generator  will  have  an  output  of  250  kw ;  combination  cars  will  be  used, 
two  will  be  equipped  with  a  pair  of  75  hp  motors  each,  and  a  third  will 
have  four  motors  of  50  hp  each;  the  motor  cars  will  draw  two  or  three 
coaches ;  the  line  is  67  miles  long  and  will  probably  be  in  operation  by 
June  1. 

Railway  Accidents.— The  "St.  Ry.  Gaz.,"  April  6,  abstracts  a  part  of 
the  report  of  the  Massachusetts  Railroad  Commissioners  regarding  street 
railway  accidents ;  the  total  number  of  accidents  during  the  year  was 
1,341  of  which  only  29  were  fatal,  a  decrease  of  16  fatal  accidents  as 
compared  with  the  previous  year;  on  the  railroads  of  the  State  there 
were  232  fatal  accidents,  the  iiumbei  of  miles  traveled  being  about  three 
times  as  great;  the  total  number  of  accidents  was  1,114;  it  is  suggested 
editorially  that  the  comparison  is  not  fair  as  the  steam  roads  report  only 
accidents  of  a  serious  nature,  while  trivial  accidents  are  reported  in  the 
case  of  street  railways. 

Belt  vs.  Direct  Coupling  in  Small  Railway  Stations. — The  "St.  Ry. 
Jour."  for  April  contains  replies  fiom  a  number  of  engine  builders  and 
engineers  to  a  request  to  give  their  views  on  the  lelative  advantages  of 
direct  and  belt  connection  in  stations  for  10  to  100  cars;  no  general  sum- 
mary is  given. 

Legal  .Aspect  of  Electrolysis.— An  article  by  Mr.  Townsend  abstiacted 
in  the  Digest  last  week  is  reprinted  in  full  in  the  "St.  Ry.  Gaz.," 
April  6. 

Flexible  Conduit  System. — The  Grant  system,  in  which  the  contact  is 
made  by  the  car  with  a  conductor  in  a  closed  compressible  flat  tube,  is 
described  and  illustrated  in  the  "Elec.  Eng. ,"  April  10. 

Conduit  System  in  U'oshington. — A  brief  description  of  the  system  to 
be  used  by  the  Metropolitan  Company  in  Washington,  which  is  said  to 
be  substantially  like  the  one  in  Budapest,  is  given  in  "Elec.  Rev.," 
April  10. 

IVelded  /oints.— According  to  the  "St.  Ry.  Gaz.."  April  6.  cast  welded 
and  electrically  welded  rail  joints  have  stood  the  severe  test  of  the  past 
wintei  very  satisfactorily,  the  fiactures  were  few  and  the  contractions 
were  not  appreciable. 

Newari.— The  new  power  station  of  the  Consolidated  Tiaction  Com- 
pany is  desciibed  in  the  "St.  Ry.  Gaz.,"  April  6. 

INSTALLATIONS,   SYSTEMS  AND  APPLIANCES. 

Electric  Light  Jor  Railroads.— A  long  Institution  paper  by  Mr.  Lang- 
don  on  "The  Employment  of  the  Electric  Light  foi  Railway  Purposes" 
is  puDlished  in  full  with  illustrations  and  a  brief  description  in  the 
Lond.  "Elec.  Eng.,"  March  29.  He  discusses  the  use  of  arc  and  incan- 
descent lights  in  railroad  stations,  ofBces,  yards,  etc.,  the  greater  part 
of  it  leferring  to  the  plants  of  the  Midland  railway  which  are  desciibed 
in  detail  with  various  data,  including  costs;  the  plants  include  more  or 
less  expensive  installations  in  a  number  of  different  towns  and  cities. 
Regarding  incandescent  lighting  in  general  he  lays  stress  on  the  sanitary 
features,  which  he  claims  outweigh  the  somewhat  increased  cost,  in 
small  installations  at  least,  over  that  of  gas.  Regarding  the  arc  lighting 
he  believes  that  it  is  destined  to  be  of  great  advantage  in  railway  work- 
ings as  it  is  an  invaluable  adjunct  in  the  loading  and  unloading  of  stock 


and  the  marshalling  of  tiaiiis,  its  greatest  utility  being  in  yard  shunting. 
Ill  the  description  of  the  installation  he  gives  some  data  regarding  a  gaa 
plant  for  generating  the  current  with  Uowson  gas.  In  conclusion  be 
states  that  the  expel ience  so  far  gained  establishes  beyond  a  doubt  the 
great  advantages  in  favor  of  the  electiic  light  in  lailroad  work  wheievei 
a  laige  amount  of  light  is  requited.  A  copy  of  the  rules  and  regulations 
relating  to  restrictions,  duties  and  management,  adopted  by  this  railroad 
is  appended;  also  the  precautionary  instructions  which  have  been  issued 
for  the  avoiding  and  treatment  of  accidental  shocks.  In  the  discussion 
Ml.  Fletcher  gave  some  data  regarding  the  installation  of  the  Waterloo 
station,  Liveipool.  Dr.  Preller  stated  that  from  his  own  experience  be 
finds  that  it  city  gas  can  be  obtained  for  56  cts.  per  thousand  it  is  prefer- 
able to  Dowson  gas  if  only  for  the  reason  that  the  fiist  cost  of  installing 
a  gas  plant  is  saved ;  regarding  the  placing  of  arc  lamps  experience  on 
the  continent  had  shown  that  the  universal  rule  was  to  place  lamps  50  to 
60  feet  high  and  80  to  90  feet  apait;  the  rules  regarding  the  treatment  of 
a  person  who  had  received  a  shock  are  similar  to  those  recommended 
by  D'Arsonval  and  in  this  connection  he  cited  one  or  two  cases  where 
these  rules  had  been  unsuccessful. 

J  hree-J'hase  Installation. — A  40-kw  installation  is  briefly  described  in 
the  "Elek.  Zeit.,"  March  21;  it  includes  200  incandescent  lamps  which 
it  is  claimed  can  be  connected  or  cut  out  of  circuit  without  affecting  the 
voltage  or  the  brightness  of  the  other  lamps. 

Rules  and  Regulations. — The  "Elek.  Zeit.,"  March  21,  contains  a  dis- 
cussion by  Messrs.  Kapp  and  Siemens  of  the  set  of  lules  for  Geiman 
installations,  which  are  at  present  under  consideration. 

Amortization.— The  "Elek.  Zeit.,"  March  28.  contains  a  long  commu- 
nication by  Mr.  Sonnenschmidt  forming  a  continuation  of  the  discussion 
on  this  subject. 

Hanover. — The  data  for  the  operating  of  the  station  at  Hanover  are 
given  at  some  length  in  the  "Elek.  Zeit,"  March  7. 

Electric  Plants. — "Elec.  Ind."  for  April  contains  an  article  by  Mr. 
Armstrong  on  "Some  Hints  on  the  Building  of  Electiic  Plants,"  another 
by  Mr.  Woods  on  "Some  Faults  in  the  Opeiation  of  Electric  Plants." 

Power  and  Lighting  Plant. — An   illustrated  description    of    the   plant 
at  the  Illinois  St.ite  Penitentiary  is  given  in  "Elec.  Ind."  for  April. 
WIRES,  WIRING  AND  CONDUITS. 

Protection  Jor  Overhead_Circuits.—ln  the  "Elek.  Zeit.,"  Maich  21, 
Mr.  Moritz  describes  and  illustrates  a  comparatively  simple  method  which 
has  been  used  with  great_success  in  Budapest;  it  lefers  to  the  protection 
of  bare  overhead  wires  carrying  high  tension  currents  and  provides  for 
lendering  them  harmless  if  they  should  break  or  sag  too  much,  which  it 
accomplishes  by  short  circuiting  the  line  under  these  circumstances. 
The  system  consists  essentially  of  attaching  two  wires  to  the  conductor 
which  is  supported  on  the  left  bsnd  side  of  a  pole  and  leading  them  to 
a  common  insulating  support  placed  on  the  light  hand  side  of  the  pole, 
above  the  other  conductor;  the  same  is  done  with  the  other  conductoi, 
thus  forming  a  system  of  wires  which  cioss  each  other  but  are  not  in 
contact;  when  one  of  the  conductors  breaks  or  sags  too  much  these 
wires  will  come  in  contact  with  each  other,  thus  short  circuiting  the 
circuit  thereby  blowing  the  fuses  and  rendering  the  line  haimless.  If 
instead  of  a  single  circuit  there  are  a  number  on  the  same  pole  it  would 
be  a  great  objection  to  the  system  to  have  all  the  wires  cut  out  in  case 
of  accident  to  one  circuit  and  to  provide  against  this  he  uses  the  follow- 
ing device  which  has  been  found  to  be  effective;  instead  of  inserting 
fuses  of  like  capacity  at  the  two  ends  or  junction  of  a  circuit,  he  inserts 
two  of  different  capacities,  the  smallest  of  which  will  blow  first  and  is 
so  constructea  that  it  forms  an  arc  which  continues  long  enough  to  blow 
the  second  fuse  of  that  particular  circuit,  the  terminals  of  this  second 
fuse  being  so  far  apart  that  an  arc  cannot  be  formed;  the  fitst  fuse  is 
best  formed  of  a  lead  wire  passing  through  the  holes  in  two-cored 
carbons  whose  distance  apait  is  properly  adjusted.  The  cost  of  this 
new  system  is  said  to  be  very  small  and  by  using  it  one  can  reduce  the 
factor  of  safety  against  breaking  of  the  wires,  the  saving  in  poles  alone 
is  then  said  to  be  greatei  than  the  cost  of  the  protecting  device. 

Southwark  Bridge  Explosion. — Major  Cardew's  report  is  published 
with  illustrations  in  the  Lond.  "  Elec.  Eng.,"  Mar.  29,  and  in  abstract 
with  a  diffeient  illustration  in  the  Lond.  "Elec,"  March  29.  He 
advances  the  theoiy  that  it  was  caused  by  a  spaik  stiuck  by  a  horse's 
foot  or  a  wheel,  close  to  the  covering;  it  affords  proof  of  the  insuf- 
ficiency of  any  ordinary  system  of  ventilation  unless  it  be  accompanied 
by  measuies  tending  to  render  the  boxes  and  conduits  gas  tight;  very 
thorough  ventilation  of  the  culvert  did  not  pievent  it  fiom  being  the 
locus  of  a  serious  explosion  when  once  gas  found  free  access  to  it. 

Air  Insulated  Cable.— The  Clouth  system  is  desciibed  briefly  in  tbe 
"Elek.  Zeit.,"  March  21;  a  very  low  capacity  is  obtained  without 
increasing  the  diameter  or  the  weight;  with  a  copper  resistance  of  6 
ohms  pel  km  at  15  degrees  C.  the  mean  capacity  was  only  0.052  micio- 
farad  per  km  and  the  insulation  resistance^lO.OOO  megohms;  the  insu- 
lation consists  of  cotton  enclosing  the  wire  in  the  form  of  a  gauze  having 
large  air  spaces;  tbe  figures  for  a  number  of  wires  are  given  and  are 
repiinted  in  the  Lond.  "Elec.  Eng.,"  March  29. 

Large  telephone  Cable. — According  to  "Der  Techniker"  foi  April  the 

laigest  telephone  cable  is  probably  that  from   38th  street.  New    York,  to 

Long  Island;  the  outside  diameter  is  2.5  inches,  length  15  miles,  weight 

21.5  tons;  it  is   said  to  contain  20  wires,  but  this  is    doubtlessa    mistake. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Magnetism  oj  Hollow  and  Solid  Cylinders. — "L'Eclairage  Elec," 
March  9,  translates  an  aiticle  by  Mr.  Ascoli  from  "  II  Nuovo   Cimento  " 
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for  January  on  "The  Distiibution  of  Induced  Magnetism,"  only  the  first 
part  of  which  is  (riven  and  refers  to  hollow  and  solid  cylinders.  He 
gives  references  to  a  number  of  recent  articles  of  Grotrian.  Schulz  and 
DuBois  (all  of  which  have  been  noticed  in  the  Digest)  which  he  discusses 
together  with  experiments  of  hie  own.  According  to  Grotrian,  Faraday 
and  others,  the  magnetic  momcnl  of  a  hollow  cylinder  is  not  much  less 
than  that  of  the  same  cylinder  having  ibe  hollow  pait  filled  with  iron, 
from  which  it  seems  that  the  magnetization  is  superficial,  but  the  present 
author  does  not  accept  ibis;  the  superficial  distribution  is  only  apparent 
but  not  real  and  is  explained  by  the  reaction  of  the  fice  magnetism 
induced  in  the  interior  field,  a  reaction  which  increases  with  the  metallic 
section  and  which  can  reduce  the  resultant  magnetizing  foice  so  as  to 
compensate  for  the  increase  of  this  foice  due  to  the  increase  of  the 
metallic  mass ;  be  discusses  mathematically  the  possibility  of  the  appear- 
ance of  an  ununiform  distribution  in  spite  of  the  existence  of  a  real 
uniform  distribution  with  the  aid  of  ellipsoids  of  revolution  and  gives 
a  table  of  values  for  the  magnetic  moments.  The  small  difference  which 
is  observed  experimentally  between  the  moments  of  different  cylinders 
of  sufEcienlly  great  section  can  therefoie  very  well  be  due,  like  in 
ellipsoids,  to  a  reaction  of  the  induced  magnetism  on  the  interior  field, 
a  statement  which  he  will  demonstrate  in  the  second  part  of  bis  article; 
in  the  present  portion  he  shows  that  the  variation  of  the  magnetizing 
force  in  solid  cylinders  of  difleient  relations  of  diameter  and  length  is 
quite  analogous  to  that  in  ellipsoids;  he  gives  a  table  of  the  magnetiz- 
ing forces  at  the  centre  of  cylinders  of  vaiious  lengths.  In  passing  to 
hollow  cylinders  he  states  that  expeiiments  have  shown  that  hollow 
cylinders  act  like  solid  ones  of  the  same  metallic  cioss  section  ;  the 
small  observed  differences  could  be  due  to  the  reaction  of  induced  mag- 
netism on  the  magnetizing  fields.  He  describes  experiments  made  with 
cylinders  composed  of  the  same  number  of  iron  wires  which  may  be 
made  into  hollow  cylinders  by  placing  them  around  cylinders  of  wood, 
the  cross  section  alwaj-s  remaining  the  same;  with  this  he  made  ballastic 
galvanometer  measurements.  Let  r  be  the  ratio  of  the  length  to  the 
diameter.  T  the  galvanometer  deflection  for  the  hollow  and  C  that  for 
the  solid  cylinder,  then  the  ratio  of  7' and  C  tends  to  be  unity  when  r 
increases  and  as  lapidly  as  the  magnetizing  force  increases.  Other 
measurements  were  made  with  cylinders  of  the  same  diametei  and  length 
but  made  up  of  a  different  number  of  iron  wires,  some  hollow  and  some 
solid,  and  he  finds  that  the  ratio  of  T  to  C  tends  toward  unity  for  the 
same  curient  and  more  rapidly  as  the  thickness  of  the  cylinder  increases. 
Other  tests  were  made  with  cylinders  whose  lengths  were  25  times  the 
diameter,  the  results  showing  that  a  hollow  and  a  solid  cylinder  of  the 
same  (metallic)  section  act  the  same  for  sufficiently  large  magnetizing 
currents.  Regarding  dynamos  he  states  that  the  efiects  obtained  m  these 
experiments  by  increasing  the  length  can  be  produced  by  any  other 
means  which  will  diminish  the  reaction,  one  of  which  is  to  make  nearly 
a  closed  magnetic  circuit,  like  in  dvnamos,  it  is  therefore  easy  to  predict 
the  results  obtained  by  Schultz  conceining  the  approximate  propoition- 
ality  between  the  flux  and  the  section  of  the  metal  and  it  is  not  neces^aiy 
in  ordet  to  explain  results  to  assume  any  special  method  of  magnetiza- 
tion. 

Model  of  Molecular  Magnelism.—Jhf:  honi.  "Elec,"  March  29,  pub- 
lished  an  illustiated  description  of  a  new  model  exhibited  by  Piof. 
Ewing  at  a  recent  meeting,  to  illustrate  the  molecular  action  which 
occurs  in  iron  when  caused  to  revolve  in  weak  or  stiong  ni  gneiic 
fields;  the  action  is  of  special  interest  since  Mr.  Bailey  showed  thai  in  a 
sufficiently  stiong  field  the  hysteresis  of  revolving  iron  disappears.  In 
the  model  a  number  of  pivoted  magnetic  needles  are  placed  on  a  gla=s 
plate  between  two  coils,  the  glass  plate  itself  being  pivoted  so  that  it 
may  be  revolved,  the  action  therefore  resembles  that  which  occurs  in  a 
dynamo  aimature.  If  the  plate  carrying  the  needles  is  made  to  levolvt 
slowly  in  a  field  of  moderate  strength  the  lines  in  which  the  magnets 
tend  to  arrange  themselves  become  strained  and  break  up,  new  lines 
being  formed  which  in  their  turn  break  up  as  the  plate  goes  on  revolv- 
ing; this  breaking  and  rearrangement  of  the  gioupiiig  involves  dissipa- 
tion of  energy,  shown  by  the  violent  swinging  of  the  needles,  a  piocess 
which  is  associated  with  hysteresis  and  corresponds  to  the  case  of  an 
ordinary  dynamo  aimature;  but  when  the  field  is  quite  strong  so  that 
the  needles  are  parallel  there  is  no  longei  any  violent  breaking  of  mole- 
cular ties  as  the  plate  levolves  and  consequently  there  is  no  dissipation 
of  energy.  When  the  field  is  weak,  in  which  case  there  is  hysteresis, 
the  model  shows  that  the  expenditure  of  woik  is  not  continuous  but  is 
in  a  series  of  spasms,  it  sometimes  even  happens  that  the  new  lines 
assumed  by  the  magnets  immediately  after  bieaking  away  fiom  the 
earlier  grouping  are  so  inclined  that  the  turning  moment  becomes  nega- 
tive. With  a  strong  field  the  model  shows  a  remarkably  complete  disap- 
pearance of  hysteresis,  the  glass  plate  carrying  the  needles  could  be 
spun  around  quite  rapidly  without  causing  the  magnets  to  oscillate. 

Electromotive  Force  oj  Magnetization. — A  translation  in  abstract  of 
Mr.  Huimuzescu's  paper  is  published  in  the  "Jour.  Inst.  Elec.  Eng." 
for  March. 

Temperature  of  Transformation  of  [ron  and  Steel.  — The  "Jour.  Inst. 
Elec.  Eng."  for  Maich  abstracts  a  papei  by  Mr.  Cbarpy  fiom  the 
"Comptes  Rendus,"  Vol.  119,  No.  18.  He  applied  Osmond's  method 
for  studying  the  dissipation  of  heat  at  diffeient  temperatures  for  seveial 
samples  of  steel ;  the  apparatus  consists  of  a  recording  pyrometer  and  a 
furnace  heated  by  an  electric  current  passing  thiough  platinoid  wire;  a 
table  of  the  critical  temperatures  is  given  as  also  some  brief  references  to 
the  magnetic  properties. 

Experiments  vnth    Alternating    Currents. — Referring   to    the   recent 


article  by  Mr.  GriflStbs,  abstracted  in  the  Digest  March  23,  Mr.  Sadowsky 
in  a  communication  to  the  "Phil.  Mag."  for  April  communicates  an 
abstiact  of  a  paper  published  by  himself,  in  which  he  gives  the  results 
of  some  experiments  similar  to  those  of  Mr.  Griffiths,  with  the  Lenard 
bismuth  spiral.  The  following  results  agree  very  well  with  those  of  Mr. 
Griffiths:  in  a  strong  field  absolute  silence  in  the  telephone  is  never 
obtained  but  only  a  minimum  of  sound;  the  superficial  distribution  of 
alternating  currents  is  without  influence  on  the  resistance;  the  resistance 
of  bismuth  depends  upon  the  phase  of  the  current.  The  following  do 
not  agree  entirely  with  those  of  Griffiths:  bismuth  spirals  have  some- 
thing like  the  self-induction  but  not  equivalent  to  it;  he  finds  the  differ- 
ence of  resistance  with  a  frequency  of  500  without  field  to  be  as  stated 
by  Lenard  and  Zahn.  He  also  found  that  Lenard's  statement  that  the 
difference  of  resistance  is  due  to  the  currents  of  great  frequency  is 
erroneous;  this  he  discusses  mathematically. 

Theory  of  Alternating  Currents. — An  anonymous  article  is  begun  in 
the  Lond.  "Elec.  Eng,"  March  :^9,  intended  for  electiical  engineers 
who  have  not  had  an  opportunity  to  attend  a  course  of  instruction  at  a 
technical  college;  it  proposes  , to  give  the  principles  underlying  the 
subject,  to  explain  the  physical  facts,  etc.,  using  as  little  mathematics 
as  possible;  the  present  portion  is  'on  induced  currents  and  self-induc- 
tion. 

Passage  of  an  Oscillator  Wave  Train  Through  a  Plate  of  Conducting 
Dielectric— the  Physical  Society  paper  by  Mi.  Yule  mentioned  in  the 
Digest  Feb.  9  is  published  in  full  in  the  "Phil.  Mag."  for  April;  it  is 
mathematical  in  character  and  quite  long. 

Double  Refraction  of  Electric  Rays. — Mr.  Mack's  paper  mentioned  in 
Digest  last  week  is  abstracted  moie  fully  in  the  "Elek.  Zeit.,"  March 
21,  and  still  more  so  in  "L'Eclairage  Elec,"  March  9. 

Propagation  oJ  I'ariable  Currents  in  Conductors.  —  "L'Eclairage 
Elec,"  March  9,  contains  a  mathematical  article  cf  Mr.  Lamotte  on  this 
subject. 

Energy  Movements  in  the  Medium  Separating  Electrified  or  Gravi- 
tating Particles.— The  "Phil.  Mag."  for  April  published  in  full  the 
Physical  Society  paper  by  Mr.  Allen ;  (a  reference  to  an  abstract  of  this 
paper  was  given  in  the  Digest  April  6  where  it  was  incorrectly  credited 
to  Prof.   Miucbin). 

Glou)  Discharge. — The  results  of  a  research  by  Mr.  A.  Herz  described 
in  "Wied.  Ann.,"  Vol.  2,  1895,  are  given  in  the  "Phil.  Mag."  for  April. 

Electric  Causes  of  Earthquakes. — "L'Elec,"  March  30.  contains  an 
article  by  Mr.  Dary  in  which  he  shows  that  the  idea  that  earthquakes 
are  of  electric  origin  is  not  a  new  one;  he  gives  the  results  of  a  number 
of  observations  and  among  them  cites  some  cases  showing  the  effect  of 
the  geological  composition  ;  these  he  believes  can  be  explained  only  by 
the  action  of  electric  discbarges  the  effect  of  which  is  more  violent  at 
points  which  offei  greater  resistance  to  the  passage  of  the  current. 

Electric  Currents  of  High  Pressure  and  Periodicity.— Vir.  Swinton's 
paper  abstracted  in  the  Digest  last  week  is  reprinted  in  full  with  the 
illustrations  in  "El'ty.,"  April  10. 

Cotidtutors  and  Insulating  Compounds.— \n  alphabetical  list  of 
materials  compiled  from   patents  is  published  in   "Elec.  Ree. ,"  April  10. 

Liquefaction  of  Gases. — A  long  article  by  Mi  Olszewski  with  illus- 
trations of  the  apparatus   is  published  in  "Eng.  &  Min.  Jour.,"  April  b. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Plant  for  the  Extraction  of  Gold  by  the  Cyanide  Process.— Pi  paper  by 
Messrs.  Butters  and  Smart  with  this  title  was  recently  read  at  the  "Ini-t. 
of  Civ.  Eng.  ;''  it  does  not  appear  to  have  been  published  in  any  elec- 
trical journals.  Regarding  the  electrical  piocess  of  .Siemens  &  Hal.-kt- 
they  state  that  110  hours  are  required  ou  account  of  the  weak  solu'ioii 
with  which  it  could  be  woiked.  while  the  zinc  piocess  occupied  fioni 
60  to  34  hours.  A  detailed  account  is  given  of  the  Worcester  cyanide 
works  where  this  electric  process  is  used. 

Electricity  in  the  Chemical  Industry  — A  recent  lecture  bv  Prof. 
Hairusseimann  is  reprinted  in  the  "Elec  Zeit.,"  March  7;  he  gives  a 
general  summary  of  the  subject  without  apparently  including  anjlhiiig 
new. 

Remarkable  Electrolytic  Phenomenon.— h  paper  with  this  title  by  Mr. 
Reed  is  published  in  the  "Jour.  Frank.  Inst."  tor  April.  Metals  used 
as  negative  electrodes  are  never  dissolved  or  are  seldom  affected  chemi- 
cally by  the  action  of  the  current:  in  the  present  paper  he  shows  what 
appears  to  be  an  exception  to  this  aule.  With  certain  solutions,  as  borax 
for  instance,  with  a  negative  electrode  of  lead,  a  high  E.  M.  F.  (about 
100  volts)  and  a  high  current  density,  a  precipitate  appearing  like  a 
cloud  of  black  smoke  is  formed  around  the  electrode;  the  negative 
electrode  is  eaten  away  rapidly  showing  that  the  precipitate  was  formed 
at  the  expense  of  the  lead;  the  precipitate  was  found  to  be  an  impal- 
pable powder  resembling  lead;  the  electrode  is  reduced  to  a  point  with 
a  smooth  polished  surface.  A  list  of  a  number  of  electrolytes  is  given 
with  which  this  can  be  produced  and  another  with  which  it  is  not 
produced;  with  ammonium  oxalate  and  a  positive  electrode  of  platinum, 
what  appeared  to  be  a  lead  peroxide  was  deposited  on  the  platinum 
although  no  lead  was  originally  in  the  solution.  A  number  of  other 
metals  were  tried  but  among  them  only  aisenic  acted  in  a  similar 
manner;  in  that  case  a  film  of  brown  solid  arsenic  hydride  was  formed 
which  floated  on  the  liquid.  The  formation  of  the  lead  precipitate  was 
found    to    be   most  rapid  with  a  solution  of  borax  ;  sodium  tbiosulphate 
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gave  a  deposit  of  sulphur  al  the  positive  pole;  stiontium  nitiatc  ia&tead 
of  giving  the  lead  powder  gave  a  blue  flaiue  around  the  point  of  the 
cathode.  These  results  scciu  to  indicate  the  possibility  ol  obtaining,  by 
the  use  of  high  electioniotive  force  and  high  current  density  in  elec- 
trolysis, products  of  an  entirely  difTeient  nature  from  those  of  ordinary 
electrolysis. 

Electrolysis  of  Copper  Siilp/ia/e.—The  results  of  the  investigation  of 
Mr.  Chassy  mentioned  in  the  Digest  Apiil  6,  leferting  to  the  electiolysis 
of  a  hot   solution,  aie  given  in  the  "Eng.  &  Min.  Jour.,"  April  6. 

Electroclumiial  J'rogress  During  jS(^^  — Mr.  Swinburn's  short  article 
abstracted  in  the  Digest  Feb.  2,  is  reprinted  in  the  "Elec.  Age," 
April  6. 

UNITS,   MEASUREMENTS  AND  INSTRUMENTS. 

A'esearc/ies  uilh  the  Induction  in  Cables. — Dr.  Bicisig's  long  article  is 
continued  in  the  "Blek.  Zeit.,"  Match  21  and  28;  it  contains  a  large 
amount  of  data  and  a  number  of  curves  and  illustrations  of  the  apparatus 
used.  Some  of  his  conclusions  are  as  follows:  the  coetEcient  of  mutual 
induction  of  two  conductors  diminishes  very  rapidly  with  an  increased 
number  of  impulses  when  the  conductors  are  surrounded  by  a  metallic 
casing  like  the  lead  covered  cables  with  which  the  experiments  are 
made.  One  of  the  curves  shows  that  the  quantity  of  electiicity  induced 
per  second  at  6rst  increases  with  the  number  of  impulses,  that  at  22 
impulses  per  second  it  reaches  a  maximum  after  which  it  diminishes; 
the  curves  for  two  other  double  circuits  coincide  up  to  15  impulses  with 
the  tangent  at_the  beginning  and  nearly  so  up  to  26  impulses,  at  which 
the  protecting  action  of  the  metallic  shield  begins  to  show  itself  but  only 
in  a  small  degree.  The  results  of  the  measurements  with  alternating 
currents  are  quite  complicated  and  extended  experiments  in  that  diiec- 
tion  were  therefoie  not  carried  out.  He  considers  that  these  lesearches 
prove  that  a  metallic  shield  for  a  conductor  does  not  necessarily  mean 
that  it  is  protected  from  induction  from  the  outside,  it  depends  very 
greatly  on  the  number  of  changes  in  the  current,  if  this  number  is  small 
a  shield  of  appreciable  cross  section  has  no  decided  protecting  action  ; 
referring  in  particular  to  the  tin  foil  covering,  the  results  show  that 
with  a  moderate  number  of  currentjchanges^the  conductor  acts  practically 
as  if  it  w  as  not  shielded,  but  the  shielding  action  becomes  very  great 
when  the  current  variation  is  very  rapid,  as  for  instance  in  teleph-^ne 
tiansmission.  The  continuation  in  the  issue  of  March  28  describes 
experiments  with  long  undergiound  circuits  and  includes  a  number  of 
curves. 

Artificial  Telephone  Line. — The  "Elek.  Zeit.,"  March  7,  reprints  a 
papei  by  Dr.  Breisig  in  which  he  describes  with  the  aid  of  several  illus- 
JLrations  an  artificial  line  for  testing  purposes,  which  has  recently  been 
constructed  for  the  German  government  telephone  departmtnt;  the  line 
contains  resistance,  capacities  introduced  at  successive  points,  and  self- 
induction;  it  was  concluded  to  be  unnecessary  to  have  artificial  leakage 
as  that  was  of  little  impoitance  in  telephone  testing;  the  self-induction 
however  is  very  important  as  the  apparent  resistance  depends  chiefly 
on  it.  The  construction  is  desciibed  and  illustrated,  the  gieatest 
difficulty  being  encountered  in  giving  it  self-induction;  a  number  of 
coils  are  wound  on  a  U-shaped  core  ol  iron  having  an  armature  whose 
distance  from  the  coie  can  be  varied. 

Determination  of  the  Olim. — A  papei  by  Mr.  Himstedt  from  the 
" VVied.  Ann.,"  vol.  54.  p.  303.  is  abstracted.biiefiy  in  the  "Rlek.  Zeit.," 
March  21.  He  describes  a  method  which  is  said  to  be  veiy  convenient 
and  can  be  recommended  because  it  requires  the  measurement  of  only 
two  angles,  a  determination  of  the  numbei  of  current  interruptions  per 
seiond  and  the  co-tfficient  of  mutual  induction  of  the  two  coils.  The 
mean  value  found  was  1.06282. 

Eleitrochirnical  .\clinomeler.—Ar\  abstract  of  some  length  of  the 
recent  paper  (in  French)  by  Mr.  Marechal  is  published  in  "Jour.  Inst. 
Elec.  Eng."  foi  March. 

A  .Simple  Form  o/  Ilarmonit:  Analyzer.— The  Physical  Society  paper 
by  Ml.  Yule  mentioned  in  the  Digest  last  week  is  published  in  full  in 
the  "Phil.  Mag."  for  April. 

The  Clark  Cell  when  I'roducing  a  Current. — In  Ihe  "Phil.  Mag."  foi 
April  Mr.  Skinner  replies  to  the  recent  criticism  of  Prof.  Thielfall 
mentioned  in  the  Digest  March  23. 

Useful  Approximate  Units. — The  following  are  given  in  the  Lond. 
"Elec. ,"  March  29.  The  ohm  is  veiy  close. to  the  resistance  of  a  puie 
copper  wiie  10  mils  in  diameter  and  10  in.  long  at  about  60  degiees  F. 
A  volt  is  approximately  ,"„  of  the  E.  M.  F.  of  a  standaid  i;iark  cell ;  687 
standard  cells  give  very  nearly  1,000  volts. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

I'elephone  Rates.— ftie.X^A&Kxiz  editorial  in  the  "Elek.  Zeit.,"  March 
21,  discusses  the  proposed  reduction  of  the  telephone  rates  in  Germany. 
It  appears  from  the  data  that  the  cost  per  communication  in  Berlin  is 
slightly  less  than  one  cent,  which  is  lower  than  anywheie  else;  the  con- 
clusions aie  that  the  rates  should  be  reduced  according  to  the  size  of  the 
system  and   the  extent  of  its  use. 

Origin  and  Development  of  the  Ti-lephone  Sroitc/iboard. -The  paper 
by  Mr.  Kingsbury  mentioned  in  the  Digest  Feb  16,  23,  March  2.  is 
published  in  full  with  the  illustiations  and  discussion  in  the  "Jour. 
Inst.  Elec.  Eng."  for  March. 

Interior  Block  System  of  Telephone  Hairing.— A  brief  description 
with  some  illustrations  is  given  in  the  "Elec.  Rev.,"  April  10. 


//i>/or/t:<j/.—"El'ty,"  April  10.  reprints  an  aiticle  by  Mr.  Syme  on 
Sir  Francis  Ronalds  from  Lond.  "Lightning,"  Sept.  1  and  8,  1892. 

MISCELLANEOUS. 

Electric  Compass.— "WElec,"  March  30.~contain8'  an  illustrated 
desciiption  of  the  Beisiei  system  in  which  a  vessel  is  steeied  automati- 
cally by  the  compass  by  means  of  an  electric  device;  the  system  has 
already  been  described  in  the  Digest. 

Educational. — The  discussion  which  has  been  going  on  for  some  time 
in  the  Lond.  "Elec."  is  continued  in  tne  form  of  a  long  editorial  in  the 
issue  of  Maicb  2'>;  the  purport  of  it  is  that  a  decided  distinction  should 
be  made  between  scientific  education  and  technical  instruction. 

Croinpton's  Address.— "ibe  address  of  Mr.  Crompton,  which  was 
abstracted  in  the  Digest  Feb.  16,  is  published  in  full  in  the  "Jour. 
Inst.  Elec.  Eng."  for  March. 

Abstracts.— '[he  "Jour  Inst.  Elec.  Eng."  foi  March  contains  abstracts 
of  a  number  of  recent  electrical  papers  all  of  which  have  been  noticed 
in  these  columns. 

/■'iske's  Range  Finder.— \  well  illustrated  description  with  diagrams 
of  connections  of  the  latest  improved  form  is  published  in  the  "Elec. 
Eng.  ."April  10;  the  instrument  has  been  in  use  for  more  than  five  years 
in  various  foims  and  has  finally  been  adopted  by  the  U.  S.  Navy  in  the 
present  form.  Among  the  improvements  are  that  the  bridge  wire  is  not  • 
in  the  form  of  an  arc  but  is  wound  on  a  cylinder  of  insulating  material 
and  may  theieby  be  completely  protected  from  the  effects  of  water ; 
there  is  also  an  automatic  adjustment  of  the  contacts  and  a  temperature 
corrector. 


New  Books. 


The  Science  and  Mode  of  Solar  Energy  Throughout  the  Uni- 
verse. By  I.  W.  Heysinger,  M.  A.,  M.  D.  Philadelphia:  J.  B. 
Lippincott  Company.     363  pages,  61  illustrations. 

The  aim  of  this  work  is  to  present  to  the  world  a  new  hypothesis 
which  shall  account  for  the  accumulation  and  continuance  of'  supply  of 
the  vast  amount  of  eneigy  stored  in  and  unceasingly  ponied  forth  from 
the     sun  and  other  so-called  fixed  stars  of  the  univeise. 

After  briefly  analyzing  the  seven  diflferent  hypotheses  now  in  vogue, 
pointing  out  their  fallacies,  and  reviewing  the  principal  astronomical 
and  physical  phenomena  bearing  on  the  subject,  the  author  proceeds  to 
formulate  his  theory  essentially  as  follows: 

Highly  attenuated  vapors,  principally  aqueous,  and  capable  of  con- 
ducting electricity  with  very  slight  lesistance,  are  assumed  to  be  diffused 
thioughout  interstellai  space.  In  the  molecular  tensions  of  these  vapors 
are  locked  up  vast  stores  of  potential  energy.  The  planetary  bodies, 
having  opposite  electrical  polarity  from  that  of  the  relatively  fixed  sun, 
by  their  orbital  and  axial  motions  in  connection  with  the  induction  of 
their  highly  electrified  atmospheres,  act,  in  some  way  not  very  clearly 
explained  but  likenedjlo  the  action  of  an  influence  machine,  to  unlock 
or  release  the  potential  energy^contained  in  the  regions  through  which 
they  pass,  causing  it  to  appear  as  electiical  eneigy  in  the  form  of  cur- 
rents of  enormous  quantity  and  electromotive  foice  flowing  in  a  constant 
stream  to  the  sun,  there  to  disappear  as  electricity  and  reappear  as  solar 
light  and  heat.  These  electric  currents  decompose  some  of  the  aqueous 
vapor  concentrated  by  gravity  about  the  solar  bodies,  depositing  hydio- 
gen  at  the  sun  and  oxygen  at  the  planets;  while,  at  the  same  time,  by 
foicing  their  way  through  the  hydrogen  envelope  of  the  sun,  they  pro- 
duce its  intensely  heated  and  highly  incandescent  condition.  The  sun's 
radiant  energy,  in  its  transmission  through  vast  distances,  is  gradually 
retarded  and  finally  disappears  in  the  restoiatiou  or  inciease  of  the 
molecular  tensions  of  the  vapors  of  space,  where  it  remains  as  potential 
energy  ready  to  be  again  called  into  activity,  perhaps  ages  hence, 
through  the  action  of  some  distant  world. 

The  phenomena  of  comets,  of  temporary,  variable  and  multiple  stars, 
and  of  the  nebulx  are  discussed,  the  author's  hypothesis  being  applied 
to  their  tieatment  and  also  to  that  of  the  genesis  of  solar  systems. 

By    the  same    process  of   reasoning  based  upon    pure  assumptions,  we 

presume  the    author  woulil  not  have  the   slightest  diflSculty  in  plausibly 

demonstrating  that  the  moon  is  really  made  of  gieen  cheese. 

Electric  Light  Installations.     A  Practical  Handbook.    By  Sii  David 

Salomon.     Vol.     III.— Application.      Seventh    edition,     revised      and 

enlarged.     New    Yoik  :  D.  Van  Nostrand.     235  pages,  33  illustiations. 

Pi  ice,  $1.50 

This  is  the  last  volume  of  a  series  of  three  handbooks  on  isolated  elec- 
tric light  installations.  The  first  volume  deals  exclusively  with  storage 
batteries  and  their  management ;  the  second  volume  is  mainly  descrip- 
tive of  apparatus  and  the  present  one  takes  up  the  subject  of  installation 
of  circuits  and  opeiation.  In  the  first  chapter  the  precautions  necessary 
to  be  observed  in  installation  are  given,  including  the  regulations  of 
the  English  Institution  of  Electrical  Engineers  fot  the  "prevention  of 
fire  lisks. "  Chapter  II.  deals  with  conductors,  including  insulation  joint- 
ing, calculation,  installation,  etc.  We  note  a  confusion  in  regard  to  the 
cause  of  the  increase  of  drop  with  alteinating  current;  the  authoi  quotes 
Prof.  Hughes  as  having  first  called  attention  to  this  efi'ect,  whereas  his 
classical  papei  referred  to  the  ohmic  increase  of  resistance  due  to  alter- 
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untiiiB  currLnts.  and  not  to  iuiluctiv.-  drop-tlie  former  being  negligible 
with  piactical  frequencies  and  ue-iial  diaiiiolers  of  conductors.  The  data 
in  tUe  table  given  in  this  chapter  of  the  relative  amount  of  heat  pro- 
duced by  various  sources  of  illumination  do  not  agree  with  those  on  the 
same  subject  from  the  authoritative  expeiiments  of  Heim  (contained  in 
Palaz  "Industrial  Photometry")  but  the  differences  are  not  of  practical 
importance. 

Chapter  IV.  is  on  "Methods  of  Working,"  and  contains  much  prac- 
tical information  on  a  wide  range  of  topics,  including  the  operation  of 
storage  battery  plant  motors.  The  arrangement  of  station  devices  is  also 
tieated,  and  some  points  of  theory  considered  in  a  simple  manner. 
Alternating  currents  and  "estimates"  aie  touched  on  in  the  two  suc- 
ceeding chapters,  and  the  book  concludes  with  a  brief  account  of  the 
Broomhill  installation  and  of  the  wiring  at  the  Grosvenor  stieet  (Lon- 
don) station,  with  results.  The  Bioomhill  plant  contains  many  features 
of  interest,  and  its  extent  may  be  judged  from  the  fact  that  there  are  60 
or  moie  motors  in  use  for  various  purposes. 

As  in  the  case  of  the  preceding  volumes,  the  chief  value  of  the  present 
one  lies  in  the  many  piactical  hints  and  discussions  scatleied  throughout 
the    pages,  and  as    these  are  the  result  of   the  author's  extended  eiperi- 
ence  with  his  own  plant,  they  have  a  diiect  bearing  on  every-day  work. 
While    the   view  of   the  art   of   electric  lighting   given    in    these    three 
■  volumes  is  rather  a  lestricted  one,  the  work  yet  foims  the  most  satisfac- 
tory one  from  a  practical  standpoint  that  has  yet  appeared. 
The  Work  of  Hertz  and  Some  of  His  Successors.      Being  the  sub- 
stance of   a  lecture  deliveied  at  the  Royal  Institution,  June  1,  1894,  by 
Prof.  Oliver  J.  Lodge,  F.  R.  S.    With  additions  and  appendices.     Lon- 
don;  "The  Electrician"  Printing  and    Publishing   Company,  Limited. 
58  pages.  32  illustrations  and  portiait.     Price,  $1. 

After  Hertz,  Piof.  Lodge  has  been  most  closely  identified  in  the  minds 
of  the  electrical  public  with  the  experimental  development  of  the  elec- 
tric wave  theory,  and,  therefore,  coming  from  the  pen  of  his  English  fol- 
lower and  coworker,  this  exposition  of  the  great  work  of  the  lamented 
young  German  scientist  is  peculiarly  appiopriate.  The  volume  is  based 
upon  a  lecture  delivered  by  Dr.  Lodge  before  the  Royal  Institution,  but 
which,  as  printed,  is  considerably  extended  by  foot  notes  and  seveial 
appendices.  We  will  add  that  the  lecture  first  appeared  in  print  in  the 
columns  of  the  London  Electrician. 

The  greater  pait  of  the  text  consists  of  an  account  of  the  experiments 
made  during  the  lecture  to  illustrate  the  character  of  Hertzian  phenom- 
ena, and  the  illustrations  in  the  printed  volume  with  the  accompanying 
explanations  give  the  readei  an  excellent  idea  of  the  experiments  per- 
formed. Intended  for  a  non-scientific  audience,  the  language  and  devel- 
opment of  ideas  are  extremely  simple  to  follow,  and  we  strongly  advise 
those  who  wish  to  keep  pace  with  electrical  science  to  read  this  book, 
for  it  is  not  too  much  to  say  that  in  a  very  few  years  the  ideas  here 
developed  will  completely  supersede  the  conceptions  upon  which  the 
present  science  of  electricity  is  based. 

The  opening  pages  are  devoted  to  a  feeling  tribute  to  the  memory  of 
Hertz,  and  to  a  resume  of  the  knowledge  on  the  subject  of  electiic 
waves  before  the  era  of  Heitz.  A  number  of  simple  experiments  are 
then  described  illustrating  electiic  wave  phenomena,  after  which  Dr. 
Lodge  introduces  the  apparatus  and  expeiiments  originated  by  himself— 
among  others  his  "coherer,"  which  is  claimed  to  be  by  far  the  most 
sensitive  detector  of  Hertzian  waves  yet  devised.  The  several  appendices 
contain  an  account  of  the  work  of  others  in  the  Hertzian  field  who 
were  not  mentioned  in  the  lecture,  and  of  more  extended  notices  of 
some  points  referred  to  in  the  body  of  the  text. 

Stand.\rd  Methods  in  Physics  and  Electricity  Criticised,  and   a 
Test    for    Electric    Meters     Proposed.      By    H.     A.    Naber.     London : 
George  Tucker.     114  pages,  2  illustrations.     Pi  ice  $2. 
The  book  is  chiefly  written  for  men  of   science  and  laboratory  experi- 
menters,   and    is   an    erudite    and    judicious    criticism    of   methods    of 
measuiing    in  physics   and  in    electricity,  and*  a  careful    review    of  the 
instiuments  used. 

In  electrical  measures  the  author  is  a  strenuous  upholder  of  the  gas 
voltameter,  of  which  he  has  devised  a  special  form  fully  described  in 
these  pages,  and  this  latter  should  be  of  great  value  for  testing  electric 
meters,  and  for  other  purposes  where  it  is  necessary  to  take  accuiate 
note  of  the  quantity  of  electricity  passed  Ihiough  the  meter. 
Practical  Telegraphy.  By  F.  E.  Wessels.  Philadelphia:  Bloom- 
ingdale  &  Company.     24  pages.     Price,  50  cents. 

This  little  pamphlet  has  for  its  object  the  instruction  of  those  wishing 
to  become  practical  telegraph  operators. 

Beginning  with  a  brief  outline  of  the  work  of  Prof.  Morse,  the  book 
next  considers  the  fundamental  principles  of  the  telegraph  and  the  con- 
struction and  maintenance  of  batteries.  Veiy  full  instructions  are  given 
foi  the  guidance  of  the  learner,  with  forms  of  commercial  and  railioad 
despatches  and  tables  of  abbreviations. 

An.nu.'iire  do  Bure.\u   des   Longitudes    for  the  ye.'vr  1895.     Paris: 
GauthierVillars  et  fils.     Price  1  franc,  50. 

This  little  volume  contains  an  immense  amount  of  infoimation  useful 
to  travelers  and  to  scientists  generally.  The  book  is  intermediate  in 
character,  between  the  Nautical  Almanac  of  Great  Britain  and  the  World 


Almanac  of  New  York.  The  tables  throughout  the  book  have  evidently 
been  carefully,  and  in  many  cases  specially,  prepared  by  etuinenl 
wi Iters.  The  chapters  devoted  to  "Lunar  Atmospheric  Waves,"  the 
"Geodetic  Congress  at  Innspruck,"  "The  Ob?ervatoiy  of  Mt.  Blanc," 
"Photographic  Photometry,"  the  leport  upon  the  proposal  to  unite  the 
civil  and  astronomical  day,  and  the  magnet  charts  of  France,  are  of 
special  inlercst,  and  convey  the  most  recent  information  on  these  sub- 
jects, which  it  would  be  difficult  to  obtain  elsewhere. 


An  Improved  Skeleton  Bell. 

It  would  appear  that  the  improvement  of  electric  bells  had  reached  its 
limit,  but  the  new  bell  made  by  H.  E.  &  C.  Baxter,  of  Brooklyn,  and 
which  we  illustrate  herewith,  effectually  confutes  such  an  assumption. 

The  parts  are  highly  finished  nickel,  on  a  well  japanned  frame.  The 
adjusting,  contact,  pivot  and  binding  posts  have  a  patent  fastening  which 


Improved  Electric  Bell. 


centralizes  and  securely  holds  them.  The  bell  has  both  battery  and  stroke 
adjustment,  provided  with  set  nuts.  By  placing  the  double  adjustment 
at  the  back  of  the  armature,  the  adjustable  contact  screw  is  abolished, 
which  is  a  decided  improvement,  as  the  make  and  break  of  the  contact 
points  are  the  same  with  either  a  long  or  short  stroke,  allowing  the 
magnet  to  be  fully  energized  throughout  the  whole  forward  movement 
of  the  armature.  The  principal  styles  of  these  bells  are  the  "Standard, " 
"No.  7,707,"  and  "Style  D. " 


Asbestos  Insulated  Magnet  Wire. 

Patents  have  recently  been  issued  to  Mr.  L.  W.  Downes,  of  Providence, 
R.  I.,  for  a  new  method  of  insulating  wire  with  asbestos,  the  object  of 
the  invention  being  the  production  of  a  wire,  suitable  for  winding  all 
types  of  electrical  ^machinery,  the  insulation  of  which  will  not  be  so 
readily  destroyed  by  heat  as  that  at  present  in  use.  Previous  attempts 
have  been  made  to  insulate  wire  with  asbestos,  but  the  difficulty  has 
been  to  reduce  the  coating  to  anything  like  reasonable  dimensions.  By 
the  new  process,  however,  this  is  largely  overcome  and  a  coating  is  pro- 
duced which  compares  very  favorably  with  double  wound  cotton,  the 
thickness  of  the  insulation  on  wires  from  No.  18  to  No.  12,  B.  &  S.  gauge, 
being  .016  inch,  anJ  that  on  Nos.  2  to  11  being  .018  inch. 

A  sample  card  or  exhibit  was  recently  sent  out  illustrating  the  heat 
resisting  properties  of  the  new  wire.  Upon  it  is  shown  a  sample  of  the 
finished  wire  having  a  smooth,  even  coating  of  very  dense  and  compact 
fibre,  so  tough  that  it  is  difficult  to  make  any  impression  upon  it. 
Sample  No.  2  is  a  piece  that  has  been  connected  to  a  sample  of  ordinary 
double  wound  cotton,  and  subjected,  with  it.  to  the  heating  effect  of  a 
heavy  current.  The  cotton  coating  is  almost  completely  burned  off, 
leaving  but  a  small,  charred  fragment  at  the  extreme  end.  while  upon 
the  asbestos  absolutely  no  impression  seems  to  have  been  made. 
Another  sample  is  shown  which  is  said  to  have  been  subjected  to  a  tem- 
perature sufficiently  high  to  raise  the  wire  to  a  red  heat;  the  coverine  is 
left  apparently  as  smooth  and  flexible  as  before.  Sample  No.  4  repre- 
sents yet  another  and  more  severe  test,  as  in  this  the  copper  is  claimed 
to  have  actually  been  melted  for  a  short  distance  inside  the  insulation, 
leaving  this,  however,  faiily  intact  except  al  the  point   of   fusion.     The 
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insulating  properties  of  the  wiie  are  said  to  be  extremely  hiRli,  and 
tests  made  upon  samples  after  they  have  been  raised  to  a  led  beat  are 
reported  as  having  shown  an  insulation  icsistauce  of  over  95  uieKobms 
per  foot.  The  claim  is  made  that  by  using  this  wiie  for  winding  coils 
it  will  be  possible  to  do  away  almost  entirely  with  such  material  as  oil 
papei,  linen,  etc.,  thus  saving  space,  and  at  the  same  time  producing  a 
coil  that  is  piactically  indestructible. 


Electrolytic  Heating. 


A  Weatherproof  Socket  for  illuminated  Sign  Work. 


We  illustrate  herewith  a  weatherproof  lamp  socket  which  has  been  put 
on  the  market  by  the  Bryant  Electric  Company,  of  Bridgeport,  Coun., 
to  meet  the  increasing  demand  for  a  socket  to  be  used  for  illuminated 
signs  a  id  kindred  work. 

Much  annoyance  has  been  experienced  heretofore  from  the  failure  of 
lamp  receptacles  to  withstand  the  action  of   the  weather,  and  the  manu- 


New  Weatherpkoof  Socket. 

faclurers  of  the  socket  here  shown  have  taken    particular  pains  to  make 
it  reliable  in  this  respect. 

It  will  be  noticed  that  tbeteiminals  are  brought  out  at  the  side  instead 
of  at  the  back,  so  as  to  avoid  any  trouble  from  tbemoistuie  which  pene- 
trates between  the  back  of  the  socket  and  the  face  of  the  board  upon 
which  it  is  fastened. 


A  New  Telegraph  Sounder. 

The  accompanying  engraving  illustrates  a  new  telegraph  sounder, 
which  has  just  been  brought  out  by  J.  H.  Bunnell  &  Co.,  of  76  Cortlandt 
street,  New  York.  The  features  of  the  sounder  are  an  improved  wind- 
ing, an  elevated  baseplate  and  an  aluminiuiu  lever.  As  will  be  ^noticed 
upon  a  close  inspection  of  the  illustration,  the  metal  base  of  the  sounder 
is  raised  above  the  wood  base,  and  rests  upon  three  short  metal  posts ; 
the  result  of  this  construction  is  a  much  greater  volume  of  sound,  for  a 
given  blow  of  the  lever,  than  was  obtained    with    the    old   hollow   brass 


A  numbei  of  patents  lelating  to  various  devices  to  be  used  in  conoec- 
tioD  with  the  healing  of  materials  in  an  electrolytic  bath  weie  issued 
on  April  9  to  Mr.  George  D.  Burton,  of  Boston,  Mass. 

Patent  No.  537.004  is  on  an  invention  relating  to  the  art  of  beating 
metals  for  forging  or  other  metal  working  purposes  by  immersing  the 
portion  to  be  heated  in  a  bath  and  then  passing  an  electric  current 
through  it  of  such  a  character  as  to  form  an  incandescent  gas  envelope 
or  electiic  arc  at  and  below  the  surface  of   tb^  solution    and    around  the 


New  Tei.egk.\ph  Sounder. 

baseplate,  which  was  the  feature  of  the  Giant  sounder  and  was  for  many 
yeais  considered  the  best  construction  known. 

The  combination  of  this  baseplate  with  the  aluminium  lever  and 
imptoved  winding  enables  the  sounder  to  give  standard  seivice  with 
only  one  cell  of  gravity  battery.  The  saving  thus  obtained  in  batteiy 
maintenance  will  naturally  be  quite  a  considerable  item  where  a  large 
number  of  sounders  are  in  use. 

Another  improvement  embodied  in  the  new  sounder  consists  of  mak- 
ing the  tiunnion  screws  non-adjustable. 


Fig.  1.— Electric  Heating  Bath. 

metal  to  be  heated,  whereby  the  heating  of  the  metal  is  quickly  effected, 
^^he  claim  for  this  invention  is  on  the  art  of  heating  metal,  which 
consists  in  submerging  or  paitially  submerging  a  metal  in  a  bath  con- 
sisting of  an  aqueous  solution  of  carbonate  of  soda  and  borax,  passing 
a  current  through  it  and  then  subjecting  the  heated  and  softened  metal 
to  a  metal  woiking  operation. 

In  another  patent,  No.  537,006.  the  invention  relates  to  a  clamping 
device  whereby  the  metal  is  held  while  being  heated,  and  includes  the 
combination  of  a  bath,  an  automatic  clamp  mounted  on  the  edges  of 
the  containing  tank  and  means  for  connecting  the  bath  and  clamp  with 
opposite  electiic  poles.  The  movable  jaw  of  the  clamp  is  provided 
with  means  for  regulating  its  action,  and  to  permit  the  bar  to  be 
adjusted  in  any  desired  incline. 

The  claims  for  patent  No.  537,007    are  on   supporting   the    metal  upon 
the  surface  of  a  non-conductive  bed  above  the  surface  of  an  electrolytic 
bath  and  then  by  lowering  the  bed  or    raising   the    height  of   the  liquid 
bringing  the  bath  and  the  metal  into  electrical  connection. 
Fig.  I  illustrates  the 
apparatus     to    which 
the    specifications  re- 
fer, another  form  be- 
ing   illustrated  in  the 
patent    lecord   on  an- 
other page.    The  tank 
is  preferably  made  of 
porcelain  or  fire  clay, 
or    earthenware  lined 
with    porcelain,     and 
to    protect    it  against 
breakage    it    is     sur- 
rounded with  a  wood- 
en jacket.     The  elec- 
trolyte   consists  of   a 
solution    of    sal  soda 
of    a  specific   gravity 
of  1.305  at  84  degrees 
F.    or    of    a  solution    of  equal  parts  of  sal  soda  and  cream  of  tartar  at  a 
specific  gravity   of   1.255  at    77   degrees    F.  or  of  a   solution    composed 
of  water,  carbonate  of  soda  and  borax,  in  the  propoition  of  three  quarts 
of  water  to  12  pounds  carbonate  of   soda  and  one  pound  of  borax.     The 
anode  plate  has  a   contact  surface  with  the  liquid  much  gteater  than  the 
area    of    contact   of  the  article  to  be  heated.     This  plate  is  composed  of 
lead,  copper,  carbon  or  other  suitable  conducting  material,  and  is  prefer- 
ably of  an  angular  form,  one  part  resting  on  the  bottom  of  the  tank  and 
the  other  being  parallel  with  the  end. 


Fig.  2. — Boiler  Rivet  Heater. 
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A  work  bed  for  the  metal  to  be  heated  is  disposed  in  the  tank,  the 
surface  being  normally  above  the  surface  of  the  bath  ;  it  is  composed  of 
non-inductive  material,  such  as  fire  clay,  slone  or  slate,  preferably  the 
latter,  and  its  upper  surface  is  coriugated  oi  serrated,  or  otherwise 
roughened.  This  non-conductive  surface  has  a  rest  for  ibc  metal  which 
is  to  be  heated,  and  its  corrugated  or  roughened  surface  permits  the 
liquid  to  intervene  between  the  metal  and  the  bed,  whereby  an  arc  or 
arcs  are  formed  on  the  under  side  of  the  metal.  The  current  used  has  a 
voltage  of  from  120  to  500  volts  and  is  from  six  amperes  upward,  accord- 
ing to  the  size  or  quantity  of  the  metal  to  be  heated. 

Another  patent.  No.  537,008,  relates  to  an  apparatus  in  which  the 
working  circuits  are  so  arranged  in  connection  with  the  main  circuit 
and  a  lesistance,  that  the  lattei  will  be  automatically  cut  out  while  the 
work  is  being  healed,  and  thiown  in  when  the  work  is  withdrawn,  such 
lesistance  seiving  as  a  cushion  to  absorb  the  sudden  shock  incident  to 
the  removal  of  the  work. 

In  patent  No,  537,402  the  claims  are  for  a  portable  tank  foi  heating 
metals,  provided  with  a  porous  partition  and  a  bracket  at  one  side  serving 
as  a  lest  for  the  work  holder ;  the  lattei  is  connected  with  an  electric 
conductor  and  provided  with  an  insulated  handle  and  with  holes  for 
holding  the  metal  to  be  heated,  the  holes  being  surrounded  by  raised 
rims.  FigN  2  is  a  vertical  transverse  section  of  a  tank  for  holding  the 
electric  bath,  and  shows  a  holder  supporting  a  riVet  to  be  heated. 


A  4,000  Horse  Power  Heater. 


The  accompanying  illustration  shows  a  mammoth  feed-water  heater 
recently  installed  in  the  Brooklyn  Edison  station  by  the  Goubert  Manu- 
facturing Company,  14  and  16  Church  street.  New  York.  This  heater  is 
one  of  the  largest  ever  built,  having  a  capacity  of  4,000  hp.  As  shown 
by  the  illustiation,  it  is  of  the  Goubeit  vertical  type,  built  entirely 
of  iron  and  brass  with  cuived  upper  and  lower  tube  plates  aud 
patent]  Oexible    expansion    joint.      This  is  the  only    joint    in    the  healer 


A  Mammoth  He.\teh. 

that  is  not  rigid,  all  the  differential  expansion  between  the  shell  and  the 
brass  tubes  being  taken  care  of  at  this  point. 

This  heater,  like  all  the  Goubert  standard  heaters,  is  built  for  a  work- 
ing pressure  of  160  pounds  per  square  inch,  and  is  of  the  regular  wa'er 
tube  type,  the  claims  for  which  are  that  the  pressure  being  inside,  the 
tubes  cannot  collapse;  they  cannot  leak  at  the  ends  because  the  gieater 
the  piessure  the  tighter  are  the  tubes;  the  area  for  the  passage  of  steam 
between  the  tubes  is  from  eight  to  sixteen  times  as  large  as  that  of  the 
exhaust  pipe,  and  consequently  ba;k  pressure  is  eliminated. 


By  removing  one  head  all  the  tubes  are  easily  access 
tion  and  cleaning.  There  are  ample  provisions  for  th 
and  sediment.  The  outei  shell  of  the  Ticater 
is  bolted  to  the  lower  water  chamber,  but  is 
free  to  expand  independently  of  the  tubes, 
its  only  connection  with  the  upper  tube  plate 
being  made  by  means  of  a  fle.xible  copper  gas- 
ket which  serves  to  close  up  the  space  between 
the  upper  tube  plate  and  shell,  no  parts  under 
boiler  pressure  being  weakened  to  piovide  for 
differential  expansion.  The  expansion  joint 
is  entirely  outside  and  only  in  contact  with 
exhaust  steam,  can  be  replaced  like  an  ordi- 
nary gasket,  and  is  said  to  sufTer  very  little 
deteiioration  from  the  fact  that  it  never  has 
to  spring  more  than  ,;■>,  of  an  inch  either  way. 
Suitable  surface  and  mud  blow-outs  aud  a 
hand-hole  are  provided  for  cleaning. 
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The   Phoenix    Telephone. 


We  illustrate  herewith  the  standard  tele- 
phone outfit  manufactured  by  the  Phtenix 
Interior  Telephone  Company,  131  Liberty 
stieet.  New  York.  These  instruments  are  fur- 
nished in  any  wood  desired,  and  are  guaranteed 
efficient  over  long  or  short  lines.  The  trans- 
mit,ter  is  claimed  to  be  one  of  the  best  of  the 
Blake  type  on  the  market. 

The  Phoenix  Company  also  manufactures  desk  sets,  watchcase 
receivers,  and  other  special  torms  and  outfits,  among  them  being  an 
Thdependent  switch  system  for  interior  service. 

New  Lundell  Fan  Motor. 


Phcknix  Telephone. 


We  illustrate  below  the  new  alternating  cuirent  Lundell  fan  motor 
manufactured  by  the  Interior  Conduit  and  Insulation  Company,  527  West 
34th  Street,  New  York,  which  embodies  several  improvements  over  last 
year's  type.  These  machines  are  designed  in  two  types,  high  frequency 
for  fiom    14,000  to  16,000  alternations    per  minute  and  low  frequency  for 


Improvp:d  Lundell  Fan  Motor. 

7,200  alternations    per  minute,  and    are  made  to  run    on  either  52    or  104 
volt  circuits. 

The  motors  are  handsomely  finished  in  black  Japan  with  gilt  orna- 
mentation, and  all  the  outside  fittings,  fans,  guards,  etc.,  are  eithei 
polished  brass  or  nickel  plated.  The  bearings  are  self-oiling  and  self- 
aligning.  .\  switch  is  piovided  which  enables  the  fan  motor  to  be  run 
at  any  of  three  speeds.  Tests  of  the  high  frequency  motor  are  said  lo 
show  a  consumption  of  1  3-10  amperes  at  52  volts,  running  a  12-inch  fan 
at  normal  speed. 
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Incandescent  Lamp  Cleaner. 

The  illustration  below  shows  a  very  simple  and  ingenious  ap- 
pliance for  cleaning  incandescent  lamps,  which  has  just  been  put  on 
the  market  by  A.  A.  McCreary,  1J6  Liberty  street.  New  York.  The  cut 
is  almost  self  cxplanatoiy  and  shows  the  device  to  consist  of  four  curved 
wire  6ngers  attached  to  the  eud  of  a  stick;  on  each  of  these  fingers  is 
placed  a  flannel    mitten.     In  operation    it  is  only  necessary  to    slip    the 


sole  New  England  agent,  while  switches,  sockets  and  cut-outs  of  cveiy 
conceivable  vaiiety  manufactured  in  the  Anchor  Electric  Company's 
factory  on  Congress  street  are  in  daily  use  for  lighting  the  private 
offices  in  the  reai,  show  boards,  etc.  A  wall  of  Acme  wire,  for  which 
this  company  is  also  agent,  occupies  a  cential  position  in  the  reai,  while 
Crescent  ceiling  fans  are  displayed  in  various  places.  To  the  left  and 
rear  is  an^imniense  stock  of    .\nchoi  potcelain   goods,' tubes, 'cleats,  etc. 


^^ 


Inc.\ndescent  Lamp  Cle.^ner. 


A  New  Ii.NGi.ANu  Slpplv  House. 


cleaner  over  the  bulb  of  the  lamp  and  give  it  two  or  three  turns  in  order 
to  effectually  clean  off  all  the  dust.  For  removing  lamps  fiom  their 
sockets  small  rubber  grippers  are  provided  which  aie  slipped  over  the 
outsidj  of  the  mittens  and  by  suction  take  a  firm  hold  on  the  incandes- 
cent   bulb,  which    may  then  be    unscrewed  in    the  usual    manner. 


A  Prominent  New  England   Supply    House. 


The  interior  of  the  salesroom  and  executive  otEces  of  the  Anchor  Elec- 
tric Company,  Boston,  Mass..  is  represented  in  the  accompanying  illus- 
tration, which  shows  also  the  faces  of  some  of  its  clerical  staff.  The 
establishment  of  this  young  but  enteipiising   company    is  located  in  the 


The  Dow  adjusting  balls,  woven  wire  biushes,  wasteless  zincs,  etc.,  are 
all  kept  in  large  quantities  for  the  trade  in  New  England  fas  well'as 
retail  buyers.     In  the  basement  is  an  extensive  line  of  supplies. 


Qenerator  for  Electrolytic  Service. 

The  accompanying  engraving  represents  a  200-kw  eight-pole  generator 
recently  designed  by  the  Geneial  Electric  Company  expressly  to  meet 
the  peculiar  requirements  of  electrolytic  work. 

The  armature  is  of  the  smooth  core  type;  the  coils  are  machine  wound 
of  flexible  cable,  and  are  so  arranged  as  to  admit  of  ready  replacement 
in  case  of    injury.     The    a-mnture  is    so    thoroughly  ventilated  and    the 


200  K\v  Electrolytic  Gener  ' 


very  centre  of  the^'Hub"  on  one  of  the  busiest  streets^and  is  a  model  of 
completeness  and  convenience.  Entering  from  the  street  are  thfee 
spacious  show  windows  where  are  the  latest  novelties  in  flush  switches, 
sockets,  cut-outs,  etc.,  all  manufactured  by  the  Anchor  Electric  Com- 
pany, together  with  the  various  novelties  for  which  it  is  the  exclusive 
agent  in  New  England.  A  large  show  board  covered  with  Anchor  porce- 
lain specialties,  cleats,  tubes,  etc.,  makes  a  brilliant  display,  especially 
when  lighted  by  successive  pink  and  gieen  lights  in  the  evening.  The 
main  store  is  lighted    by    Helios    arc    lamps,  for  which    the  company  is 


current  density  in  the  winding  so  low  that    the  machine  runs    unusually 
cool,  even  under  full  load  during  a  long  period. 

The  commutator  shell  is  divided  into  sections,  allowing  the  removal 
of  segments  without  removing  the  commutator  or  disturbing  other  seg- 
ments. The  frame  and  base  of  the  machine  are  massive  and  the  bearings- 
self-oiling  and  self-aligning.  The  generator  here  illustrated  gives  1,330 
amperes  and  150  volts  at  300  revolutions  per  minute.  A  larger  machine 
is  now  under  constiuction  which  will  have  an  output  of  3,600  amperes 
and  75  volts  at  280  revolutions  per  minute. 


financial  intelligence. 

The  Electrical  Stock  Market. 

Nevv^Vojik.  April  13.  1895. 

KLKCTRICAL.STOCKS  were  dull  and  uninteresting  throughout  the  week 
The  rumored  deal  between  the  General  Electric  and  Westinghouse  Companies 
remains  apparently  where  it  was  when  the  report  was  6rst  circulated.  It  is 
current  talk  in  Boston  that  the.General  Electric  people  are  giving  the  impres- 
sion that  the  deal  is  olT  and  that  Mr.  Westinghouse  is  responsible  for  the  fail- 
ure to  carry  it  through,  but  it  appears  to  be  impossible  to  obtain  any  authentic 
information  on  the  subject. 

AMERICAN  HELL  fluctuated  rather  queerly  during  the  week,  opening  at 
1T9'  on  Monday,  climbing  to  183  on  Wednesday  and  then  gradually  declining  to 
the  closing  figuie.  Of  course  all  sorts  of  rumors  are  rife  concerning  the  new 
telephone  organization  and  it  is  probable  that  some  of  these  account  for  the 
fluctuation  referred  to.  A  prominent  Boston  banker  said  in  a  scoffing  mood: 
'■I  am  reliably  assured  that  Mr .  named  as  Boston  director  for  the  Stand- 
ard Telephone  Company,  stands  ready  to  put  J4.000.000  into  the  enterprise  if  some- 
body will  furnish  the  $4,000,000."  A  Bell  Telephone  direclol  .says:  'I  don't  see 
what  thev  want  with  S160.000.000.  We.would.sell  Ihem  the.  Bell  Company  for 
$60  000  000  and  they  could  buy  up  the  rest  .of  the  telephone  stocks  for  $60,000,000 
more,  and  have  the  whole  thing.aud  $40,000,000  of  their  $160,000,000  in  their 
pockets." 

BLSCTRICAL    STOCKS. 

Par.  Bid.     Asked 

Chicago  Edison  Company.  . 100  120  125 

Edison   Electric  111.,  New  York IM  9,^..  9Sii 

..               "        "        Brooklyn 100  ..  108 

t'               *■         "        Boston 100 

Philadelphia 100  . .  US 

Edison  Ore  Milling   .   .   .   .   .   .     , 100  13             IS 

Electric  Storage  Co..  Philadelphia..  .  .      100  ..  30^ 

General  Electric .  .       100  33^  34 

General  Electric,  pref      . 100  ..  63}4 

Westinghouse  Consolidated,  com. SO  33}4  34^4 

•  •                      "              pref 50  S1J4  52 

BONDS. 

Edison  Electric  111..  New  York 100  lOSM        105!^ 

Edison  Electric  Light  of  Europe 100  7a  8S 

General    Electric  Co.    deb.  5s 100  . .  90>i 

TELEGRAPH  AND  TELEPHONE. 

American    Bell   Telephone 100  180  181 

American  District  Telegraph 100  30  40 

American  Telegraph  &  Cable 100  89  91 

Central  &  South    American    Telegraph 100  U7  120 

Commercial  Cables 100  137 

Erie  Telephone > 100  53  S3J^ 

Gold&  Stock    Telegraph 100  105 

New  England  Telephone 100  67  69 

New  York  &  New  Jersey  Telephone 100  103  105 

Postal  Telegraph.Cable 100  63^4 

Western  Union   Telegraph 100  8754         875^ 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  ISii  15}^ 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100  9  11 

"                  "         pref 100  ..  53 

Buffalo    St.    Ry 100  66  69 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Rv 100  305  315 

Columbus  St.  Ry 100  46  49 

Consolidated  Traction  of  N.  J 30  33 

Electric  Traction,  Philadelphia 50  775i  77^ 

Long  Island  Traction 100  -'4  SJi 

Louisville  St.  Ry.  com 100  37  39 

"      "       pref 100  87  88 

Metropolitan  Traction,    Philadelphia 100  g  91  915^ 

New  Orleans  Traction 100  p5  18 

pref 100  ;  56  60 

North"  Shore  Traction 100  *.. 

pref 100  i74  83 

People's  Traction  $30  pd.. 25  57^  S7K 

tPhiladelphia  Traction SO  SZ)i  82}i 

Rochester  St  Ry 38 

Onion  Ry.  (Huckleberry) 100  112  115 

West  End.  Boston 100  63  63W 

•'      pref 100  87}^ 

Worcester  Traction 100  . .  13 

••              "    pref 100  77  80 

BONDS. 

Buffalo  St.  Ry.  1st  con.  5s 100  101 

•Binghamton  Railroad  Co.  5s 100            99  100 

•Columbus  St.  Ry.  IstSs lOO  9 

Rochester  St.  Rv.  1st.  Ss , 100             95  97 

•Union  Rv.  l8t.  mtge  6s 100  105  108 

•Westchester  Electric  1st.  mtge.  Ss 100            98  101 

•  'With  accrued  interest. 
t  Ex-rights. 


Special  (Lorresponbence. 

New  England  Noies. 


Branch  Office  of  The  Electrical  World,  I 

Room  91,  Hathawav  Building-,  620  Atlantic  Ave.,  V 

Boston,  April  13,  1895.  } 

THE  PETTINGELL-ANDREWS  COMPANY.  Bostou.  bas  accepted  ttie  New 
England  agency  for  the  well-known  •'Brodie''  tree  insuJators.  manufactured  by 
the  Brodie  Electric  Company,  of  Manchester,  N.  H. 

MR.  F.  E.  GILBERT,  of  the  Columbia  Electric  Company,  Worcester.  Mass.. 
was  a  recent  visitor  to  this  office.  Mr.  Gilbert  is  a  young  man,  but  full  of 
energy  and  ability,  qualities  which  are  bound  tj  win  for  him  continued  success. 

THE  BRODIE  ELECTRIC  COMPANY,  of  Manchester,  N.  H..  reports  a  good 
demand  for  its  new  automatfc  motor  switch,  and  the  ■"Brodie'*  tree  insulators 
are  also  meeting  with  large  sales.  This  company  will  very  soon  place  some 
other  specialties  on  the  market. 

MR.  GEORGE  THOMPSON,  JR.,  president  of  the  Thompson-Brown  Electric 
Company,  of  Bostou.  accompanied  by  his  wife,  sailed  from  New  York  last 
Wednesday  on  the  steamer  Teutonic  for  Europe.  He  will  be  absent  atK)Ut  6ve 
weeks  and  will  combine  business  with  pleasure. 

THE  COLUMBIA  ELECTRIC  COMPANY,  of_Worcester.  Mass..  is  doing  a  nice 
business  in  the  line  of  general  electrical  supplies.  It  has  always  ou^  hand  a 
complete  and  varied  assortment  and  its  prices  compare  favorably  with  larger 
competitors.  Central  station  officials  and  contractors  are  rapidly  recognizing 
this  company  as  the  supply  bouse  for  Central  New  England. 

THE  ADAMS  ELECTRICAL  CONSTRUCTION  COMPANY.  27  Snow  street, 
Providence,  R.  1..  has  recently  opened  up  tor  business  with  good  prospects. 
N.  F.  Adams  is  general  manager  and  Wm.  Halstead  treasurer.  Mr.  Adams  is 
well  up  in  the  electrical  business,  having  been  connected  with  tbe  old  Edison 
General  Company  both  in  New  York  and  Boston,  as  well  as  other  corpora- 
tions. He  is  well  and  favorably  known  in  Providence,  where  he  bas  been 
actively  engaged  for  some  time. 

MR.  C.  W.  KNIGHT,  traveling  representative  of  the  American  Electrical 
Works,  of  Providence,  R.  I.,  favored  this  office  with  a  call  this  week,;_and 
reports  business  as  being  very  good  indeed,  which  isn*t  at  all  astonishing  when 
one  considers  the  excellent  reputation  of  tbe  company  he  repiesents.  and  the 
various  wire  manufactures  it  produces,  together  with  tbe  fact  that  Mr.  Knight 
ia  a  salesmen  of  the  first  order,  popular  and  energetic,  and  bas  had  an  experi- 
ence of  about  16  years  in  wire  manufacture. 

BIBBER.  WHITE  &  CO.,  620  Atlantic  avenue,  Boston,  have  secured  tbe  New 
England  agency  ot  the  Columbia  Incandescent  Lamp  Company  and  the  Wagner 
Electric  Manufacturing  Company,  of  St.  Louis,  Mo.,  which,  with  the  general 
selling  agency  of  the  wiie  and  cable  products  of  the  Crefield  Electrical  Works 
of  Pawtucket.  R.  1..  and  the  representation  in  New  England  of  the  specialties 
of  the  Cutler  Electrical  Manufacturing  Company,  of  Philadelphia,  has  necessi- 
tated the  enlargement  of  their  business  offices. 

MR.  GARDINER  C.  SIMS,  of  the  Armington  &  Sims  Engine  Company,  Provi- 
dence. R.  I.,  is  one  of  the  few  men  with  whom  a  conversation  relative  to  the  past 
and  present  of  the  electrical  business  may  be  regarded  as  a  treat.  He  has  always 
been  in  close  touch  with  tbe  business  from  the  early  days  of  electric  lighting, 
because  of  tbe  immediate  recognition  given  tbe  Armington  &  Sims  engine, 
owing  to  its  general  value  and  efficiency,  and  which  recognition  is  continued 
to-day  to  a  large  extent,  notwithstanding  tbe  most  formidable  competition.  The 
briefest  of  interviews  with  Mr.  Sims  will  readily  reveal  tbe  fact  that  be  has 
improved  all  the  opportunities  afforded  -him,  and  is  a  veritable  encyclopedia 
on  the  business,  at  least  from  the  commercial  standpoint.  It  was  our  pleasure 
a  few  days  ago  to  happen  in  upon  him  while  be  was  consultirg  one  of  tbe  old 
record  books  of  his  company,  and  which  disclosed  facts  to  him  even  that  he  had 
almost  forgotten,  as  to  the  conspicuous  part  bis  engine  has  performed  in  tbe 
electrical  industry.  From  August.  ISSl.  to  August,  1S82.  97  of  these  engines  were 
sold  to  the  Edison  companies,  and  in  1886  the  record  showed  that  3  800  had  been 
sold  to  various  lighting  companies— tbe  output  in  manufacture  increasing  from 
IS^hp  per  day  lO  125  hp,  ?nd  even  more, 

THE  STANDARD  THERMOMETER  COMPANY.of  Peabody,  Mass..  well  and 
favorably  known  to  the  electrical  trade,  and  enjoying  an  excellent  reputation 
in  the  manufacture  of  arc  lamps  for  incandescent  circuits,  is  now  placing 
before  the  trade  a  new  arc  lamp  to  be  known  as  tbe  "Upton"  lamp  and  which 
is  applicable  for  all  circuits— direct  current  constant  potential,  constant  current 
and  alternating.  This  company  has  been  actively  engaged  in  the  manufacture 
of  arc  lamps  for  incandescent  circuits  since  1888  and  has  produced  successively 
tbe  "Simplex"  and  "Knight"  lamps,  and  more  recently  tbe  "Ward"  lamp, 
manufacturing  its  entire  product  in  association  with  the  Electric  Construction 
and  Supply  Company,  of  New  York.  The  "Upton"  lamp  is  simple  in  construc- 
tion, water-proof  without  the  use  of  hoods,  aud  conforms  to  all  tbe  require- 
ments of  the  fire  underwriters.  It  is  made  to  consume  four,  five,  six.  seven, 
eight  or  ten  amperes  at  the  proper  voltage.  It  is  claimed  that  tbe '*Uptou'* 
lamp  possesses  valuable  improvements  and  merits  over  any  of  the  lamps  here- 
tofore manufactured  by  ibis    company.     Tbe  factory   of   tbe    company    is    one 
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amoug  Ibe  most  complete  to  be  found  auywhere,  well  equipped  in  every  way 
aud  possesaiu);  all  llie  necessary  facilities  in  the  line  of  manuiacture.  Tlie 
New  York  ofSce  is  at  Su  Coitlaudt  street,  and  is  in  charge  of  Mr.  Charles  A. 
Bramhall. 


Western  Notes. 


Hkanch  Office  of  the  Electrical  World,) 

93(i  Munadnock  Btiildiuir,  Chicaifu.  } 

April  13,  1895.  ) 

J.  HOLT  GATKS  is  busy  hustling  for  the  Elvell-Parkcr  KlecUic  Conipnny.  of 
Cleveland.     Mr.  Gates  is  one  of  the  men    who  is  always  busy. 

THK  BHLDING  ELECTRIC  ALARM  MAIL  BOX  COMPANY  is  now  comfort- 
ably  located  iu  the  Unity  building.  A  remarkably  wide  interest  iu  this  new 
device  is  reported. 

CHAS.  D.  TENNKY.  president  of  the  Jenney  Electric  Motor  Company. 
Indianapolis,  was  a  recent  visitor  to  Chicago.  He  reports  that  the  new  works 
are  neariug  completion,  and  will  give  facilities  for  turning  out  wurk  rapidly. 

THE  METROPOLITAN  ELECTRIC  COMPANY  has  added  toils  long  lift  of 
specialties  a  portable  hose  bridge,  a  new  and  very  clever  device  for  injuring 
the  running  of  cars  during  a  fire.  Mr.  W.  H.  McKinlock  of  this  6rm  is  absent 
on  an  Eastern  trip. 

THE  SUNBEAM  LAMP  COMPANY  has  only  one  thing  to  regret  in  connection 
with  the  recent  decision— it  hasn't  lamps  enough  to  fill  the  orders  piling  up: 
but  tfae  company  is  increasing  its  capacity,  and  within  a  few  days  can  handle 
everything  that  comes  in. 

THE  WALLACE  ELECTRIC  COMPANY.  Chicago,  will  within  a  few  weeks 
occupy  its  new  and  commodious  quarters  at  305  Dearboru  street.  The  new 
store  extends  from  Dearborn  street  through  to  Plymouth  place,  and  the  offices 
and  storeroom  will  be  fitted  up  in  a  handsome  manner.  The  Wallace  Company 
has  lately  added  to  its  present  line  of  specialties  the  overhead  devices  and 
specialties  manufactured  by  the  W.  T-  C.  Macallei)  Company,  of  Boston.  The 
Boston  incandescent  lamp  has  alio  been  added,  and  the  apparatus  manufact- 
ured by  the  Electric  Selector  &  Signal  Company  is  also  a  new  acquisitiou.  The 
Habirshaw  wires,  lona  specialties  Whittingham  electric  car  heater,  Wallace 
railway  specialties,  Wirt  brush,  etc..  are  making  many  friends,  and  stand  high 
in  their  respective  lines.  Wood's  flexible  pole  bracket  is  fast  becoming  the 
standard  article  of  its  kind.  In  fact,  the  entire  line  of  overhead  appliances 
roauufaclured  and  sold  by  this  company  is  growing  in  popularity. 

THE  WESTERN  TELEPHONE  CONSTRUCTION  COMPANY  bas  much  Of 
interest  to  report.  Among  new  exchanges  are  mentioned  Newark,  O.,  300 
instruments.  In  this  town  the  existing  telephone  company  cut  its  rates  to  $10 
and  $15  a  year,  but  the  excellence  of  the  Western  system  had  the  effect  of  mak- 
ing the  exchange  a  complete  success.  At  Winona.  Minn.,  the  company  has 
completed  an  exchange  ot  300  telephones,  which  is  considered  one  of  the  finest 
exchanges  in  the  West.  It  is  finishing  up  work  on  exchanges  at  Mattoon,  III., 
200  instruments:  Marysville.  p..  100;  Johnstown.  Pa..  200:  Santa  Rosa.  Cal., 
complete  exchange.  A  recent  contract  was  signed  for  an  exchange  of  200  instru- 
ments at  Mt.  veiuon,  O.  The  exchange  at  Two  Rivers.  Wis.,  is  rapidly  grow- 
ing, and  is  a  thorough  success.  The  Union  Stock  Yards.  Chicago,  controlled  by 
Armour  &  Co.,  bas  abandoned  its  present  exchange  and  ordered  a  complete 
Western  equipment.  The  shops  of  the  company  are  working  to  their  full 
capacity. 

©ertcral  Heirs. 


Electric  Light  and  Power. 


BARDSTOWN.  KV.— O.  Arnold  will  let  a  contract  May  I  for  an  electric  light 
system. 

CHARLOTTE.  N.  C— An  electric  lighting  plant  is  to  be  installed  by  the 
Charlotte  Observer. 

VERSAILLES.  KY.— Address  the  mayor  concerning  the  establishment  of  a 
electric  light  plant. 

SHEBOYGAN,  WIS.— H.  /.  Weigand  is  inviting  bids  up  to  April  29  for  lighting 
the  city  by  electricity. 

SCOTTSDALE.  PA.— The  Scottsdale  Pipe  Company  is  in  the  market  for  electric 
cranes  for  its  new  fo-jndry. 

MARTINSBDRG,  W.  VA.— The  Martinsburg  electric  light  plant  has  been  pur- 
chased  by  W.  E.  Tebo  for  «18,500. 

FLUSHING.  MICH.— George  E.  Heriman  may  be  addressed  concerning  the 
erection  of  an  electric  light  plant. 

CCfRTLAND,  N.  Y.— The  Cortland  &  Homer  Traction  Company  is  about  to  put 
in  new  dynamos  for  electric  lights. 

TEMPLE.  TEX.— The  Temple  Electric  Light  Company  is  contemplating  the 
addition  of  new  electrical  equipment. 

MONROE.  LA.— Address  Chas.  G.  Madison  concerning  an  electric  light  outfit, 
to  be  purchased  for  the  Monroe  Athletic  Club. 

SHELBY VILLE.  TENN.— The  Shelby ville  Water  Company  has  purchased  the 
lectric  light  plant,  and  will  add  new  machinery. 

LIVINGSTON,  ALA.— Address  W.  K.  Smith,  secretary  Commercial  Cl-Jb.  con- 
cerning the  city's  new  electric  light  plant,  about  to  be  put  in. 

W.-iLTH.\M.  MASS.— The  installation  of  a  new  electric  light  system  is  con- 
templated.    Address  the  clerk  of  the  Council  for  further  details. 

CHELSE.^,  MICH. — It  was  decided  at  a  recent  election  to  establish  an  arc 
lighting  system  at  this  place.     Address  the  clerk  of  the  Council. 

LONGWOOD,  FLA.— Three  electric  power  plants  are  required  by  B.  W. 
Hencke,  civil  engineer.     Two  are  to  be  of  100  hp  each,  and  one  of  300  hp. 

RUTLAND.  VT.— The  Marble  City  Electric  Company  has  decided  to  enlaige 
its  plant  on  Post  street,    A  JOO-hp  engine  and  150-hp  boiler  will  be  put  in. 


UKTUOIT.  MICH.  — A  power  bouse  !•  to  be  erected  by  the  Detroit  Railway 
Company,  and  will  be  equipped  with  the  moiit  niodero  electrical  machinery. 

BALTIMORE.  MO. -Tfae  City  Council  bas  appropriated  ilOO.OOO  for  the 
purpose  of  burying  the  city's  electric  wires.     Addrtrs  the  clerk  of    the  Council. 

SYRACUSE.  N.  Y. -It  is  reported  that  the  electric  lighting  system  is  to  be 
extended  in  this  city.  The  cletk  of  the  Council  can  be  addressed  for  informatioo. 

PHNNSBOKO,  W.  VA.  — An  electric  lighting  plant  Is  to  be  established  here  In 
the  near  future.    Charles  W.  Sprinkle  can  be  addressed  foi  further  information. 

LOCKPORT.  N.  v.— It  is  reported  that  a  municipal  electric  plant  is  to  be 
established  in  Ibis  city.  The  clerk  of  Ibe  Council  can  furnish  additional  infor- 
mation. 

ELDORADO  SPRINGS.  N-  J.— A  31-year  franchise  has  been  granted  W.  G. 
Lewis  and  ethers  by  the  Board  of  Aldermen  to  construct  an  clectric^lighl  plant 
at  this  place. 

GRKBN  ISLAND,  N.  Y.— A  bill  has  been  passed  authorizing  the  erection  of 
a  municipal  electric  lighting  plant  at  this  place.  The  village  clerk  can  give 
further  details 

NORTH  TONAWANDA,  N.  Y.— A  bill  bas  been  passed  authorizing  the  estab- 
lishment of  an  electric  lighting  system.  Address  the  clerk  of  Ibe  Council  for 
detailed  information. 

CHESTER  PA.— Bids  will  be  received  for  the  lighting  of  the  streets  and 
public  buildings  of  the  city  for  a  term  of  one  year.  The  clerk  of  the  Council 
can  furnish  information- 

INGKRSOLL.  ONT.— The  Ingersoll  Electric  Power  &  Light  Company,  with 
a  capital  of  $45,000.  has  applied  for  a  charter  for  the  purpose  of  supplying  elec- 
tric power,  heat  and  light. 

PHILADELPHIA.  PA.— The  Diamond  Electric  Company  will  put  in  all  neces- 
sary equipment  to  enable  it  to  furnish  power  for  stationary  motors.  The  work 
is  to  be  completed  by  May  1. 

KINSTON,  N.  C— It  is  reported  that  an  election  is  to  be  held  to  decide  the 
question  of  establishing  an  electric  lighting  system  at  this  place.  The  town 
clerk  can  be  addressed  for  details. 

M.^RION.  VA.— C.  A  Sprinkle  can  give  information  concerning  the  establish- 
ment of  an  electric  light  plant  to  be  operated  by  water  power.  The  i>ODulatioD 
is  about  2,000.     A  50-hp  water  wheel  will  be  used. 

CHa'ttaNOOGA.  TENN. -Address  Thos.  E.  Brown.  Jr..  38  Park  Row.  con- 
cerning an  elecliic  power  plant,  to  be  erected  on  Lookout  Mountain  for  the  St. 
Elmo  &  Lookout  Mountain  Railway  Company. 

NEW  YORK —A  uine  story  office  building  will  be  erected  for  the  J.  C.  Ayer 
eslate.  to  be  wired  and  equipped  throughout  tcr  electric  lighting.  Architect  R. 
Naynicke.  of  111  Fiflli  avenue,  has  charge  ol  the  work. 

TAMPA.  FLA  —The  Consumers' Electric  Light  &  Street  Railway  Company  will 
remove  its  plant  to  the  works  on  Hillsboro  river,  six  miles  from  the  city. 
Additional  turbine  wheels  and  electrical  machinery  will  be  added. 

ST.  LOUIS,  MO.— A  three-story  store  and  otBce  building,  to  be  erected  for  G- 
Schuchmann  at  a  cost  of  $25,000.  altar  plans  prepared  by  Architects  C.  W  Kel- 
logg &  Son,  will  be  wired  and  fistured  throughout  for  electric  lighting. 

NEW  YORK.— The  twelve-story  business  building  to  be  built  for  H.  O.  Have- 
meyer.  107  Wall  street,  after  plans  prepared  by  George  B.  Post,  is  to  be  wired 
and  fixturcd  throughout  for  electric  lighting.     Estimated  cost.  fl. 000.000. 

FAYETTESVILLE.  N.  C— An  election  is  to  be  held  May  5  to  vote  on  the 
question  of  issuing  $10,000  worth  of  bonds  for  the  erection  of  a  municipal  elec- 
tric lighting  plant.     .'Vddress  the  clerk  of  the  Council  for  delailed  information. 

NEW  YORK.— Plans  have  been  prepared  by  Architects  Lamb  &  Rich.  265 
Broadway,  for  a  fifteen-story  office  building  at  Nassau  and  Liberty  streets,  to 
cost  $1,000,000.     Among  the  improvements  introduced  will  be    electric  lighting. 

NEW  YORK.— Plans  and  specifications  have  been  prepared  for  a  IS-story  office 
building  to  be  erected  for  John  T.  Williams.  S4  Franklin  street,  at  a  cost  of 
$600,000.  The  structure  will  be  wired  and  fixtured  througbcut  for  electric 
lighting. 

ST.  PAUL,  MINN.— Plans  have  been  prepared  by  Architect  C.  R.  Dickerman 
foi  a  five-story  brick  and  steel  business  building  to  be  erected  for  Smith  &  Far- 
well  at  Sixth  and  Monmouth  strecis.  The  structure  will  be  wired  and  fixtured 
throughout  for  electric  lighting. 

BOSTON.  MASS. — Plans  are  being  prepared  for  a  mammoth  apartment  hotel 
to  be  erected  on  the  Charles  River,  between  Ashley  and  Chilmark  streets,  at  a 
cost  of  $8,000,000.  The  structure  will  be  provided  with  an  electric  plant. 
Messrs.  Balch  &  Rackemann  are  the  architects,  and  can  be  addressed. 


The  Electric  Railway. 

LANCASTER.  P.\.— The  Litilz  New  Holland  &  Terie  Hill  Road  has  been 
granted  entrance  into  the  city. 

LOCKPORT.  N.  Y.— The  Lockport  City  Electric  Railway  Company  basapplied 
for  an  extension  of  its  franchise. 

CENTRALIA,  PA.— The  construction  of  an  electric  railway  between  this 
place  and  Ashland  is  contemplated. 

ROME.  N.  Y.  — The  Rome  City  Railway  Company  is  contemplating  the  equip- 
ment of  its  line  with  electric  power. 

BUFFALO,  N.  Y.— Surveys  are  being  made  for  the  route  ot  the  Buffalo  & 
Niagara  Falls  Electric  Railway  Compau.v. 

PHILADELPHI.\.  PA.— The  Camden.  Gloucester  &  Woodbury  trolley  line 
will  not  be  built  to  Glassbofo  this  spring. 

ONEIDA.  N.  Y.— An  electric  railway  is  projected  between  this  place,  Canas- 
tota.  Clockville.  Merrilsville  and  Oniontown. 

COLERAINB,  MASS.— William  Donelson  is  interested  in  the  construction  of 
an  electric  road  from  Coleraine  to  Shelburne  Falls.  < 

ORANGE.  N.  J. — The  Central  New  Jersey  Traction  Company  has  applied  for 
a  franchise  to  lay  tracks  on  certain  streets  of  the  city. 
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BUFFALO.  N.  Y.— The  NinRora  Fnlls  S:  Lewiston  Rnilwny  Conipnuv  hns 
ippHcd  for  prnnission  to  lay  tracks  on  certain  streets. 

UPLAND,  r.\.— The  Media.  Middletown.  Aston  &  Chester  Electric  Rnilwny 
(.'■■mpany  hns  applied  for  right  of  way  through  this  village. 

PORT  BYRON.  N.  Y.— The  construction  of  an  electric  railway  from  Auouru 
to  this  place  is  projected.     The  town  clerk  can  lie  addressed. 

.ADBURN.  N.  Y.— The  Auburn  Cily  Rnilwny  Company  hns  been  granted  per- 
mission to  operate  n  street  railway  on  certain  slreels  of  the  city. 

NIAGARA  HALLS.  N.  Y.—Capl.  Brinker  will  commence  woik  soon  on  the 
construction  of  the  Niagara  Palls  &  Lewistoa  Electric  Railway. 

ANNISTON.  ALA.— Au  electric  .•.treel  railway  at  this  placers  projecltd  by 
Howard  W.  Seilon.     Work  will  be  commenced  in  the  near  future. 

DUNKIRK.  N.  Y. -The  extension  of  the  Dunkirk  &  Fredonia  Street  Railway 
line  is  conlemplaled.     The  secretary  of  the  company  can  be  addressed. 

TAMPA.  FLA  —The  board  of  directors  of  the  Consumers"  Electric  Light  & 
^street  Railway  Comp.my  have  decided  to  eitend  the  line  to  Ybor  City. 

CANASTOTA.  N.  Y.— S.  G.  Gano,  of  ^Geneva,  will  probably  begin  the  con- 
struction soon  of  an  elecltic  railway  from   Canastota  to  Sylvan  Beach. 

LAKEVILLE.  L  I..  N.  Y.— The  conslruction  of  a  railway  between  this  place 
and  Old  Weslbury  is  contemplated.     .Address  the  village  clerk  for  delails. 

EDGEWATER.  S.  I.,  N.  Y— The  Midland  Company  has  applied  for  a  fran- 
chise to  construct  a  Hue  through  St.  Paul's  avenue  to  the  ferry  at  St    George. 

BROOKLYN.  N.  Y— Work    has   been    commenced  on  the   construction  of   the 
Long  Island  Electric  Railway  .system.    A.  R.  Hart  is  president  of  tbe  company. 
ILION,  N.  Y.— The  Mohawk,  Herkimer  &  Ilion    Street  Railway  Company  has 
been  granted    permission  to  change  its  motive  power  from  horses  to  electricity. 
PENN  Y.AN.  NY.— An  electric  railway  is  projected  from  this  place  to  Dundee, 
a  distance  of  12  miles.  Tbe  town  clerk  can  be|addre.ssed  for  further  information. 
CHARLESTON,  S.  C— It  is  reported  that  the  City  Railway  is  to  be  purchased 
bv  a  company  who  will    equip   same  with    electricity.    John    M.  Riggs  is  presi- 
dent. 

NORTH  PROVIDENCE,  R.  I.— The  Union  Railway  Company  has  applie  I  for 
permission  to  lay  tracks  on  Mineral  Spring  avenue,  from  the  Pawtucket  liiu  to 
Charles  street. 

LANCASTER.  PA.— An  ordinance  has  been  passed  granting  the  Lancaster 
City  Street  Railway  Company  permission  to  extend  its  line  through  certain 
streets  of  the  city. 

LOCKPORT,  N.  Y.— The  Common  Council  has  grarted  permi.'sion  to  M. 
Johnson  to  complete  tbe  street  railway.  It  is  reported  that  the  line  will  be 
extended  to  Olcott. 

D.ANVILLE.  VA.— The  Danville  Electric  Railway  is  to  be  extended  into  the 
suburbs  of  this  city.  Arrangements  are  being  made  for  the  same,  and  S.  F. 
Berkeley  is  interested. 

CH.\TT.^NOOG.'i,  TENN.— The  Electric  Street  Railway  Company  will  build  a 
branch  line  to  the  baseball  park.  S.  W.  Divine  is  manager,  and  will  furnish 
detailed  information. 

PHILADELPHIA.  PA.— The  Philadelphia  &  Ardmore  Passenger  Railway 
Company  has  been  granted  permission  to  extend  its  line.  The  general  manager 
can  furnish  particulars. 

WILKESBARRE  PA.— .\n  ordinance  has  been  passed  authorizing  tbe  exten- 
sion of  the  Nanticoke  Street  Railway.  Address  the  superintendent  of  the  com- 
pany f  jr  detailed  information. 

LAKE  CHARLES.  L.^.- A  recently  organized  company  has  been  granted  a 
franchise  to  construct  an  electric  trolley  road  through  this  city.  The  clerk  of 
tbe  Council  can  furnish  particulars. 

HOB.ART.  IND.— The  Hobart  Electric  Railway  Company  has  been  organized 
for  the  purpose  of  building  a  line  from  this  place  to  Chicago.  A.  Morrison  is 
president   and  A.  J.  Smith,  secretary. 

NEWTON,  MASS —The  Newton  Street  Railway  Company  has  petitioned  for  a 
new  location  for  the  purpose  of  constructing  a  street  railway  line  to  be  operated 
by  electricity  from  Waltham  to  Newton. 

EAST  GREENBUSH.  N.  Y.— The  highway  commissioners  of  this  place  have 
granted  F.  R.  Barnes  a  franchise  to  construct  and  operate  an  electric  railway 
from  Albany  to  Castleton.  through  this  place. 

PARKERSBURG,  W.  VA.  —The  Park  City  line  is  to  be  rebuilt  ior  the  use  of 
trolley  cars  by  the  Parkersburg  Traction  Company.  W.  R.  Hurd,  320  Eighth 
street,  can  be  addressed  for  further  information. 

WORCESTER,  MASS.— It  is  reported  that  the  North  End  Street  Railway  Com. 
pany  is  to  extend  its  line  through  Prescott  and  North  streets.  C.  L.  West, 
superintendent,  can  be  addressed  for  information. 

SPENCER,  MASS.— The  construction  is  contemplated  of  an  electric  railway 
from  this  place  to  West  Warren,  a  distance  of  IS  miles.  L.  L.  Currier,  of  Wor- 
cester, and  T.  J.  Comins  are  among  those  interested. 

BALTIMORE.  MD— Tbe  City  Passenger  Railway  Company  has  been  granted 
permission  to  extend  its  trolley  line  in  the  northeastern  part  of  this  city.  Walter 
B.  Franklin  is  president  and  can  be  addressed  for  details. 

NEW  BRIGHTON,  S.  I  .  N.  Y.— The  Staten  Island  Railway  Company  has  been 
granted  franchises  to  build  trolley  lines  along  Richmond  Terrace,  Jersey  street 
and  Richmond  turnpike.     The  secretary  can  be  addressed. 

GLOUCESTER.  MASS.-The  contract  will  be  awarded  in  the  near  future  for 
the  construction  of  the  Gloucester,  Beverly  &  Essex  Street  Railway  from  this 
place  to  Beverly.    President  Ferguson  can  be  addressed  for  details. 

PITTSBURGH.  PA.— The  McKeesport.  Du  Quesne  &  Wilmerding  Electric  Rail- 
way Company  will    receive  bids  until  April  19  for  the  construction  of  connecting 
links  between  its  Versailles  and  Fifth  avenue  termini.    Address  the  secretary  of 
I     the  road. 

SPENCER,  MASS.— An  electric  railway  from  Spencer  to  West  Warren  will 
probably  be   established.    I.  L.  Currier,  Worcester,    president;  John    Mulcahy, 


Hiram    Gerald,  Abin    Hyde    ani    others    are    directors.     The    proposed  capital 
slock  is  S'.'OO.OOU. 

ALBION.  N.  Y.  — Surveys  are  being  made  fo'  the  construction  of  an  electric 
line  from  Albion  to  Eagle  Harbor  to  be  known  as  the  Beecher  Electric  Railway 
Company.  Address  the  secretary  of  the  Walerford  Electric  Railwav  &  Power 
Company  for  details. 

MILLERS  FALLS,  MASS.— An  electric  power  house  is  to  be  constructed 
across  Millers  river.  Two  water  wheels  will  furnish  power  to  two  electric 
roads,  one  to  run  from  Millers  Falls  to  Turners  Falls,  and  the  other  from 
Tuiners  Falls  to  Greenfield. 

MONTICELLO,  N.  Y.— The  Monticello  .\:  Navcsink  Traction  Compauy 
has  seemed  the  right  ot  way  for  its  line  between  Monticello  and  Grahamsville; 
also  tbe  privilege  of  using  the  water  of  the  Navesink  river  to  furnish  powei  to 
run  its  dynamos      Work  is  to  begin  soon. 

CHATTANOOGA.  TENN.— Col.  D.  M.  Steward  is  interested  in  the  construction 
of  an  electric  railway  to  connect  Chattanooga,  Rossville  and  Cfaickamauga 
National  Military  Park.  The  estimated  cost  is  tao.OOO.  and  tbe  prospects  are 
f.Tvorable  for  the  consummation  of  tbe  scheme. 

BEAVKR  FALLS.  PA. -The  Shenango  Valley  Electric  Street  Railway,  run 
between  Sharon  and  Sharpsville.  has  been  purchased  by  a  number  of  capitalists, 
who  have  foiraed  a  company  for  the  operation  and  improvement  of  the  road. 
A.  M.  Jolly  is  president  and  A.  K.  Leyda  secretary. 

PHILADELPHIA.  PA— The  Fairmount  Park  &  Haddington  Passenger  Bail- 
way  Company  has  been  granted  permission  to  lay  tracks  on  Lansdowne  avenue 
by  the  board  of  district  surveyors.  Permission  has  also  been  granted  the  I'niou 
Passenger  Railway  Company  to  lay  tracks  on  certain  streets  of  this  citv. 

KINGSTON.  N  Y.— The  Rondout  &  Eddyville  Railway  Company  has  been 
incorporated  for  the  purpose  of  operating  a  street  railway,  three  miles  in 
length,  from  this  cily  to  Eddyville.  Wm  T.  Hiscox.  Percival  C.  Smith,  and 
others,  of  New  Y'ork.  are  among  the  incorporators,  and  can  be  addressed  for 
particulars. 

NORRISTOWN,  PA.— The  court  has  granted  a  perpetual  injunction  against 
the  Montgomery  County  Passenger  Railway  Company,  restraining  it  from  run- 
ning cars  on  the  branch  line  from  Bridgeport  to  Sweedland  in  Upper  Merion 
township,  a  distance  of  one  and  one-half  miles.  The  court  held  that  the  electric 
railway  tracks  occupy  land  belonging  to  the  Pennsylvania  Railway  Company 
and  pass  under  its  bridge  in  Upper  Merion. 

GENEVA.  N.  v.— The  Geneva  Surface  Railway  Company,  the  Geneva  & 
Waterloo  Railway  Company,  the  Waterloo,  Seneca  Falls  &  Cayuga  Lake  Rail- 
way Company,  and  the  Seueca  Railway  Company  have  consolidated  under  the 
name  of  the  Geneva.  Waterloo.  Seneca  Falls  &  Cayuga  Lake  Traction  Company, 
with  a  capital  slock  of  $J£0,OOJ.  The  road  will  be  extended  from  Auburn  to 
Syracuse  via  Skanealeles.  Clifford  E.  Beebe  and  William  Nottingham  are 
among  the  diiectors. 


Personal  Notes. 


WILLIAM  H.  McKINLOCK.  president  of  the  Metropolitan  Electric  Company. 
Chicago,  was  called  east  last  week  on  business.  He  was  accoiupanied  by  Mrs. 
McKinlock.  son  and  daughter,  who  lelt  New  York  Wednesday.  April  10.  on 
the  slearaship  La  Touraine,  for  Paris.  France,  to  be  absent  a  year. 

PROP.  ALEXANDER  MACFARLANE  was  married  on  April  S  at  San  Antonio. 
Tex.,  lo  Miss  Helen  Martha  Sweringen.  Tbe  numerous  friends  and  admirers 
of  the  accomplished  piofessor  and  physicist  will,  we  feel  sure,  join  us  in  wish- 
ing tbe  happy  couple  their  full  quota  of  connubial  happiness  and  material 
prosperity. 

MR.  C.  N.  BLACK  has  succeeded  Mr.  E.  W,  Pbipps  as  superintendent  of  the 
Brush  Electric  Company.  Cleveland.  O..  the  latter  g;entleman  having  tendered 
his  resignation  on  April  8.  Mr.  Black,  who  has  been  assistant  superintendenl, 
and  also,  in  connectiou  with  Mr.  Brush  electrician  of  the  company,  was  gradu- 
ated from  Princeton  University  in  1888  with  the  degree  of  B.  A.  He  pursued 
a  two  yeais'  post-graduate  course  in  electrical  engineering  under  Prof, 
Brackett.  after  which,  in  1890.  he  secured  a  position  in  the  shops  of  the  Brush 
Electric  Company,  where  he  has  had  an  experience  in  every  department,  and, 
therefore,  is  personally  familiar  with  the  work  required  of  each  man  in  the 
shops,  and.'in  nearly  all  cases,  has  performed  similar  work  himself.  At  one 
time  he  was  at  the  head  of  the  drafting  room,  and  is  an  expert  draftsman. 
Again  he  was  in  charge  of  the  testing  room,  and  became  perfectly  familiar  with 
the  vaiious  machinery  manufactured  by  the  Brush  Company.  Not  Jong  since 
Mr.  Black  received  an  offer  from  one  of  the  largest  manufacturers  of  electrical 
apparatus  in  the  country,  but  preferred  to  remain  with  the  Brush  Company. 
His  association  and  work  with  Prof.  Brackett.  of  Princeton,  and  Mr.  Brush, 
of  Cleveland, 'together  with  his  practical  experience  in  the  work,  have  more  than 
ordinarily  fitted  him  for  the  position  of  superintendent  of  the  Brush  Electric 
Company.  Mr.  Black's  successor  as  assistant  superintendent  will  probably  be 
appointed  from  some  of  tbe  men  in  the  works. 


Miscellaneous  Notes. 


THE  MECHANICS'  INSTITUTE,  at  Peterborough,  Ont.,  is  taking  steps  to 
establish  a  reference  library  of  manufacturers'  catalogues,  for  the  use  of  its 
memfiers, 

THE  ELECTRICAL  ENGINEERING  SOCIETY  of  Lehigh  University,  at  its 
regular  monthly  meeting  last  week,  was  favored  with  a  paijer  on  the  monocyclic 
system,  by  Mr.  Gibson,  and  a  talk  by  Prof.  Powell  on  the  coupling  of  dynamos, 

TELEPHONE  RENTALS  in  nearly  every  place  in  western  New  York  except 
Buffalo  aud  Rochester  have  been  reduced  10  percent.  Michigan  has  made  a  gen- 
eral reduction  in  city  rentals  of  from  20  to  35  per  cent,  and  tbe  Central  Union 
Telephone  Company,  operating  in  Illinois,  Indiana,  Iowa  and  Ohio,  has 
reduced  rentals  about  25  per  cent. 

THE  UNIVERSITY  OP  WISCONSIN  has  arranged  for  the  annual  inspection 
tour  of  junior  electrical  and    mechanical  engineering  students,  wbicb  is  to  be 
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taken  as  usunl  iliiriiig  a  portion  of  the  sprlnK  <utrrniisslun.  The  parly  will 
leave  Madison  on  Wrdnestdny  of  examination  week  at  5:10  p.  m.  Inspection!*  in 
Chicago  will  hetrin  on  Thuisdav  moininir.  and  the  rollowlni:  wolkswill  be 
visited  by  the  electiical  enKlneers:  Thursday— Works  of  the  Illinois  Steel  Com- 
pany, at  South  Chicago:  works  ol  Pullman  Conipany.nl  PuUinnn.  Hrid»y— 
Works  oi  Siemens  &  Halske  Electric  Company,  at  the  Grant  Locomotive  Work!- ; 
works  of  Western  Klectric  Corapauy.  Saturday— Hlectric  power  plant  of  Metro- 
politan Klevaled  Railway,  works  of  Prnser  &  Chalmers,  electric  plant  of  Audi 
torium  Hotel  and  theatre.  Moiidaj — Electric  plants  of  Chicago  Etiison  Company, 
cable  railvjay  plant,  electric  railway  plant.  Tuesday— Works  of  Pnbsl  llrewlng 
Company.  Milwaukee;  Pabst  power  house,  power  house  of  Milwaukee  Street 
Railway  Company,  central  exchange  of  Wisconsin  Telephone  Company.  On 
Monday.  Tuesday  and  Wednesday  electrical  students  may,  if  they  desire,  leave 
the  main  party  and  join  the  mechanical  students  in  visits  to  the  great  industries 
of  Joliel.  Waukegan  and  Milwaukee. 


CErabc  ani>  3nbn5trtal  Hotcs, 


THE  KNAPP  ELECTRIC  &  NOVELTY  COMPANY,  47  Warren  ftreet.  New 
York,  is  receiving  increased  orders  over  last  year  for  its  battery  motors  .and 
out6t.     Several  improvements  have  been  made  which  add  to  their  popularity. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  is  opening  the  spring 
campaign  on  the  Me.'^ton  alternating  current  fan  motor  with  considerable  suc- 
cess.     A  nuoiber  of  irap'overoents  have  been  made  in  this  season's  luacbine. 

THE  KEYSTONE  ELECTRIC  COMPANY,  of  Erie,  Pa,  has  just  issued  a  neat 
catalogue  of  its  well-known  motors  and  dynamos.  The  special  reversible 
elevator  motor  made  by  the  company  is  described  at  length,  with  illustrations. 

SPRAGTJE  ELEVATORS  AT  MINNEAPOLIS.— The  contract  for  Sprague 
electric  elevators  for  the  new  Minneapolis  pnlbic  building  was  granted  on  April 
14.  after  a  lengthy  contest  with  a  combination  of  hydraulic  elevator  manu- 
facturers. 

GARRETT.  MILLER  &  CO..  of  Wilmington.  Del.,  have  purchased  the  elec- 
trical department  of  the  Delaware  Electric  &  Supply  Compa^ny.  and  will  largely 
increase  the  supply  and  constructiou  bjsiness.  A  full  line  of  supplies  for  elec- 
tric lighting,  power  and  traction  work  will  be  carried,  as  well  as  a  complete 
stock  of  house  goods. 

THE  GOUBERT  MANUFACTURING  COMPANY.  14-16  Church  street,  New 
York,  is  doing  quite  an  extensive  business  in  large  teed  water  healers,  one  of 
which  is  described  in  another  column.  Many  of  these  are  installed  in  electric 
light  and  railwav  plants  throughout  the  country,  and  are  the  subjects  of  a  large 
amount  of  favorable  comment. 

THE  GENETT  AIR  BRAKE  COMPANY,  3a  Wall  street.  New  York,  is  dis- 
tributing a  couple  of  pamphlets  describing  the  Genett  brake,  and  containing  a 
reprint  of  the  paper  read  by  Mr.  E.  T.  Wessels  at  the  Atlanta  Street  Railway 
Convention  last  October.  The  pamphlets  are  exceedingly  tasteful  as  to  both 
typographical  work  and  outside  fiuisb. 

E.  V.  BAILLARD,  106  Liberty  street.  New  York,  has  removed  his  quarters  to 
the  third  floor  of  the  same  building,  in  order  to  obtain  the  additional  space 
necessary  to  handle  his  increasing  business.  He  will  put  in  more  machinery 
so  as  to  have  ample  facilities  for  turning  out  work  promptly.  Mr.  Baillard's 
specialty  is  model  and  experimental  apparatus,  and  his  shop  is  fully  equipped 
for  this  class  of  work. 

THE  FERRACUTE  MACHINE  COMPANY,  Biidgeton.  N.  J.,  has  published 
a  very  comprehensive  illustrated  catalogue  of  its  presses,  of  wTiich  it  makes  an 
extensive  line.  There  are  cutting,  horning  and  wiring  presses  drawing  and 
embossing  presses,  presses  for  punching  and  shearing,  presses  for  stamping, 
and  other  presses  too  numerous  to  mention.  It  is  difficult  to  imagine  any  sort 
of  pi-ess  which  is  not  included  in  the  list  presented  by  the  catalogue  referred  to. 

THE  ELECTRIC  CONSTRUCTION  A  SUPPLY  COMPANY,  of  Wilmington. 
Del.,  has  been  awarded  the  contract  for  furnishing  the  electrical  material  for 
the  electric  light,  power  and  railway  station  being  built  at  Foit  Delaware.  The 
McCay- Howard  Engineering  Company,  of  Baltimore,  received  the  contract  for 
engines,  boilers  and  generators,  and  the  Westinghouse  Electrical  &  Manufact- 
uring Company  of  Pittsburgh,  Pa.,  will  build  the  electric  locomotive  for  the 
trolley  line. 

THE  BERLIN  IRON  BRIDGE  COMPANY.  East  Beilin.  Conn.,  is  building  an 
iron  retort  house  for  the  Collins  Company.  Collinsville.  Conn.,  and  has  the  con- 
tract for  the  new  Capitol  avenue  bridge  at  Hartford,  Conn.  The  bridge  will 
consist  of  two  span  plate  girder.s,  each  82  feet  long,  and  will  have  a  25  foot 
roadway  and  two  sidewalks.  It  has  also  completed  the  new  boiler  house  for  the 
Hartford  Gas  Light  Company,  at  Hartford.  Conn.  The  roof  is  anti-condensa- 
tion. The  New  Jersey  Magnetic  Concentrating  Company  is  putting  up  a  new 
dryer  plant  at  Lyon  Mountain,  N.  Y.,  which  will  be  entirely  of  iron,  designed 
and  built  by  the  Berlin  Iron  Bridge  Company. 


THE  HHRCULKS  FLOAT  WORKS  Is  the  name  of  a  new  corporation  Just 
organi/e.l  at  Springrield.  Mass.,  for  Ihc  manufacture  of  seamless  copper  floats 
for  n«e  with  steam  and  hvdraulic  npparnlus.  The  officers  are  H.S.Anderson, 
president  and  treasurer :  F.  Engelhard,  manager,  and  H.  S.  Anderson.  H.  H. 
Parkhurpl.  F.  Engelhard  and  F.  H.  Engelhard  directors.  The  office  and  factory 
lire  located  at  W  Taylor  street.  This  fioat  is  manufactured  under  a  newly 
patenltd  process,  is  made  without  seams,  and  said  to  he  superior  lo  hard  rolled 
metal.  It  is  claimed  to  he  perfectly  even  and  homogeneous  throughout,  and 
absolutely  impervious  to  water. 

THE  PlIfKNIX  INTERIOR  TELEPHONE  COMPANY,  131  Liberty  sireet, 
New  York,  is  the  name  of  n  new  enterprise  recently  established  by  .Messrs. 
Geo.  W.  Sutton  and  John  II.  Scofield.  The  new  concern  reports  the  outlook 
very  encouraging  as  is  evidenced  by  the  fact  that  orders  have  alreadv  been 
taken  from  the  Clark  Thread  Company,  of  Newark  N.  J.;  Passsvant  ft  Com- 
pany. New  York  :  The  Royal  Baking  Powder  Company.  New  York:  J.  C  lloglan, 
president  Royal  Baking  Powder  Company,  residence:  R.  Hoglan.  president 
Cream  Tartar  Company,  residence  and  factory.  New  York;  Colored  Orphan 
Asylum.  New  York;  House  of  the  Good  Shepherd,  Brooklyn;  P.  G.  Sailh. 
piano  lactory,  Brooklyn;  McLaughlin  Brothers.  Publishers,  Brooklyn,  and 
Flint.  Eddy  &  Co.,  New  York. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester.  Conn,.  ret>orts  a 
continuation  of  the  large  amount  of  new  business  secured.  The  following  sales 
were  made  last  week:  The  C.  Weyand  Brewing  Company,  Buffalo.  N.  Y.  one 
40  kw  direct  connected  generator;  Robert  Walker.  M.D.,  Warneri'ille.  Pa.,  one 
110  light  end  one  L'50-Iight  ring  type  dynamo:  G.  M.  Angier  &  Company.  Boston. 
Mass..  one  3-hp  Manchester  type  motor,  and  one 'J.'iO-light  ring  typedvnamo; 
William  Oswald.  New  Orleans.  La.,  three  ,';-lip.  one  10  hp,  one  l.">-hp  and  one 
.'10  hp  Manchester  type  motor.  Through  J.  Holt  Gales,  of  Chicago.  Western 
contractor,  one  60-kw  220  volt  direct  connected  multipolar  generator  for  the 
Westville  Coal  Company:  one  60-kw  and  oneM-kw  220-volt  multipolar  generators 
for  other  electric  coal  mining  works,  of  which  class  of  work  the  Mather  Company 
is  making  a  specialty:  oneSO-kwand  one45-kw  multipolar  generator  for  isolated 
lighting.  B.  F.  Sturtevant  ft  Co.,  Chicago,  two  SO-hp.  Manchester  type  motors, 
and  Bnrtis  &  Howard,  Minneapolis,  Minn.,  one  50-light  ring  type  dynamo,  third 
order. 

THE  W.\LKER  MANUFACTURING  COMPANY.  Cleveland.  O..  reports  the 
tollowing  contracts  closed  since  April  1,  180."i.  which  serve  to  show  the  popularity 
its  improved  generators  and  motors  are  gaining:  SI.  Charles  Street  Rail- 
way Company.  New  Orleans.  La.,  three  200-kw  direct-coupled  generators;  Corn- 
ing &  Painted  Post  Sireet  Railway  Company.  Corning.  N.  Y..  two  12.T-kw  direct- 
coupled  generators:  Channon  &  Wheeler,  Quincy,  111  .  one  T.S-kw  belted  power 
generator:  Manhattan  Beach  Hotel  &  Land  Company.  New  York, one  60-kw  belled 
generator:  Norfolk  &  Ocean  View  Railway  Company.  Norfolk.  Va..  two  2,';(l-kw 
belted  generators,  three  double  car  equipments.  .'iO-hp  steel  motors,  and  two 
double  car  equipments,  30-hp  steel  motors:  E.  A.  Darling.  Superintendent 
Columbia  College.  New  York,  one  .W-kw  belted  generator:  Buffalo,  Kenmore  ± 
Tonawandj  Electric  Railway  Company,  Buffalo,  N.  Y..  two  double  car  equip- 
ments. 2.=;  hp  steel  motors:  Stern  &  Silverman,  Philadelphia.  Pa.,  for  Rapid 
Railway  Company.  Detroit.  Mich.,  two  200-kw  belted  generators  and  eight 
double  car  equipments.  50  hp  steel  motors:  Dunkirk  &  Fredonia  Railway  Com- 
pany. Fredonia.  N.  Y..  one  double  car  equipment.  25-hp  steel  motors:  Scheneley 
Park  &  Highlands  Railway  Company,  Pittsburgh,  Pa.,  three  double  car  equip- 
ments 30-hp  steel  motors.  There  has  also  been  a  marked  increase  in  the 
orders  received  for  general  work  as  well  as  electrical. 

Justness  Hotfces 


BATTERY  CUT-OUT,  CHEAP— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  lOS  South 
Warren  street.  Syracuse,  N.  Y. 

AN  ELECTRIC  ELEVATOR  PATENT  SUIT.— As  much  has  been  said  of 
the  patent  suit  which  has  been  brought  against  our  company  by  the  Otis  Com- 
pany, we  thought  it  might  be  well  to  let  your  readers  know  the  facts  in  tne 
case.  The  patenl  on  which  the  suit  is  brought  is  No.  324.621.  issued  Aug.  18. 
1885.  The  claim  is  made  by  the  Otis  Company  that  this  patent  gi;es  them  the 
sole  right  to  run  elevators  by  shunt  wound  motors,  with  a  low  resistance 
armature.  It  is  not  a  question  in  this  suit  as  to  how  the  motor  is  connected  to 
the  elevator,  whether  by  worm  or  spur  gearing  or  by  belting,  nor  does  it  mat- 
ter how  the  gearing  or  belting  is  arranged  that  connect  the  motor  to  the  eleva- 
tor nor  what  kind  of  controller  is  employed  for  operating  the  motor.  Whar  is 
claimed  is  the  application  of  the  electric  motor  to  an  elevator.  If  a  man  now 
owning  an  elevator  which  is  driven  through  a  countershaft  by  a  gas  engine,  a 
hot  air  engine,  or  a  steam  engine  should  buy  any  well-known  make  of  motor  of 
the  kind  described  above  and  employ  any  one  to  remove  this  engine  and  put  the 
motor  in  its  place  to  drive  the  countershaft,  and  through  the  countershaft  the 
elevator,  he  would  infringe  this  patent  according  to  the  claims  of  the  Otis  Com- 
pany. Our  patent  attorney  in  the  case  is  Mr.  Livingston  GifTord.  and  the  elec- 
trical expert  is  Mr.  Franklin  L.  Pope. 

A.  B.  SEE  MANUFACTURING  CO..  116-120  Front  street.  Brooklyn,  N.  Y. 


^Ilustratcb  ^ecorb  of  €IcctrtcaI  ^aknts. 


UNITED  STATES  PATENTS   ISSUED  APRIL  9.  189S. 
[In  charge  of  Wm.  A.  Roseubaum,  177  Times  Building.  New  York.j 
j,996.     ELECTRODE;  H    T.  Barnett.  London,    England.     App.  filed    Dec.  27. 
1893.     In  an  electrode  the  combination  of    a    carbonized    pile    fabric  with  a 
conducting  support  provided  with  guards  extending  beyond  the  ends  of   the 
pile,    and  with  which  the  pile  fabric  is  connected    mechanically    and    elec- 
trically. 
',004.     App.  filedOec.  11.  1893;  .')37,0l}.'i,    App.  filed  April  26,  1894;  637,006.    App. 


filed  Aug.  34.  1893;  637,007.  App  filed  Jan.  23.  1895;  Electric  Heating  and 
Welding  Apparatus:  G.  D.  Burton,  Boston.  Mass.  These  patents  cover 
details  of  electric  welding  ana  heating  apparatus. 

587  008.  App.  filed  Sept.  B.  1892;  537,010.  App.  filed  Dec.  7.  1892;  537.011.  App. 
filed  Dec.  7.  1892;  537.012.  App.  filed  March  3.  1893;  ,537.014.  App.  filed  May 
4,  1893;  637, 40-.".  App.  filed  Oct.  11,  1894.  G.  D  Burton,  Boston.  Mass..  and 
E.  E.  Angell.  Somerville.'Mass.  Electric  Welding  and  Healing  Apparatus 
These  patents^cover  details  of  electric  welding  and  heating  apparatus. 
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B37,((33.  ELECTRIC  CLOCK;  P.  L.  Gregory,  Chicago,  111.  App.  filtd  Jao.  30. 
181>4.  The  combination  of  a  time  train  and  a  time  train  actuator,  also  a 
time  train  stoppioji  device  cairicci  by  the  actuator  and  adapted  for  engaginfi 
and  slopping  the  time  train  at  each  end  of  the  stroke  of  the  actuator  and  for 
positively  locking  the  limetiain  against  forward  or  backward  movement. 
37.0n8.  INCANDESCENT  LAMP;  C  A.  Merrill.  Birmingham.  Ala.  App.  filed 
Sept.  17.  IMM  The  combination  of  a  series  of  conducting  wires  to  connect 
the  carbons,  the  wires    connected    at    their    upper    ends    to    contact    post 


+  ^^5^ 


No.  537,007.— Apparatus  for  Ei.ectkicai.t.y  Heating  Metai 


tmbcdded  in  the  insulatiug  6Iling  the  contact  plate  having  a  head  attached 
to  the  base  oy  screw  threads,  a  switch  joiirnaled  to  the  contact  plate  between 
the  head  and  the  base,  the  switch  adapted  to  make  an  electric  connection  to 
one  or  more  of  the  contact  posts  as  desired. 

537.118.  ELECTRICAL  INDICATOR;  E  H  Johnson.  New  York.  N.  Y.  App. 
51ed  Oct.  1.  1891.  The  combination  of  an  indicating  device,  electro-magnetic 
mean^  for  moving  the  indicating  device,  and  a  retarding  device  comprising 
an  elongated  dash  pot.  an  elongated  hollow  plunger  open  at  its  inner  end, 
and  a  mechanical  connection  from  both  sides  of  plunger  to  the  device,  so  as 
to  move  the  plunger  in  both  ditectious. 

E37.124.  ELECTRICAL  STEERING  GEAR;  R.  Nourvy.  Kouveau  Phaleie. 
Greece.  App.  filed  March  12,  1894.  In  a  compass  for  the  automatic  s*eering 
of  vessels  the  combination  with  the  compass  card  controlled  by  terrestrial 
magnetism  and  having  the  toothed  periphery  and  the  alidade  adjustably 
mounted  on  said  compass  card.'  of  the  gear  wheel  movable  into  and  out  of 
gear  with  the  teeth  on  the  compass  card,  an  operating  handle  for  said  gear 
and  means  for  holding  the  alidade  against  movement  around  its  pivotal 
centre 

537.130.  ARC  RUPTURING  DEVICE;  E.  A.  Sperry,  Cleveland.  O.  App.  filed 
Oct.  16.  18&4.  An  unprotected  pole  formed  by  one  end  of  a  magnet  or  con- 
tact consMtuting  an  electrode,  also  a  co-operating  electrode  means  for  rela- 
tive movement  of  the  two  electrodes,  the  final  break  of  contact  while  dis- 
connecting being  in  a  certain  line  with  reference  to  the  pole,  and  an  inter- 
cepting shield  of  solid  insulator  mounted  upon  the  polar  electrode,  the 
face  of  which  is  in  a  plane  practically  at  righl  angles  to   the  said  line 

537,133.  ELECTRIC  RAILWAY  SIGNAL  APPARATUS;  G.  L.  Thomas. 
Brooklyn.  N.  Y.  App.  filed  April  23.  1894.  The  combination  with  a  rotary 
spindle,  means  for  actuating  the  spindle  and  electric  circuits  including  elec- 
tromagnets for  releasing  the  spindle  at  intervals,  also  reciprocating  counter- 
balanced arms  mounted  independently  and  having  operating  wheels  fixed  to 
reciprocate  with  the  arms,  also  a  master  wheel  adapted  (o  engage  the  arm- 
opeiating  wheels  successively  and  arm  retaining  devices  having  holding 
engagements  with  the  master  wheel  at  intervals. 


No.  537,124.— ELECTRICAL  STEERING  GEAR. 


.149.  DEMAGNETIZER;  E.  F.  Gooding  and  G.  W.  Scovil.  Elgin.  111.  App. 
filed  Dec.  29,  1894.  In  a  demagnelizer  apparatus  the  inclosing  case  provided 
with  a  cover  which  has  also  a  socket  to  make  and  break  the  circuit  when 
box  is  opened  or  closed,  and  a  magnet  having  the  core  connecting  a  plate 
with  the  table  and  a  coil  wire  with  ihe  ends  insulated  from  each  other. 
but  fitting  a  lamp  socket  with  Ihe  effect  to  connect  the  wires   to  the  circuit. 

■  Ifil.  POLICE  SIGNALING  APPARATl'S:  W.  H  Kiruan.  Bayonne.  N.  J. 
App.  filed  Dec.  28.  1892  In  a  police  signaling  apparatus  the  comhinatiou 
with  an  alarm  bell  at  the  receiving  station  of  a  relay  controlling  the  circuit 
of  .«uch  bell,  a  spring  dog  which  drops  back  oi  the  armature  and  holds  the 
bell  circuit  closed,  and  a  hand  pull  for  withdrawing  the  spring  dog. 


537.1M.  App.  filed  June  18.  1894;  5«7.1»5.  App.  filed  April  14,  1894;  537.197.  App. 
filed  Nov.  3.  1893;  537.196.  App.  filed  June  18.  1J»94:  537.198.  App.  filed  August 
9,  1894;  537.199.  App.  filed  Feb.  20.  1894;  537.200.  App.  filed  April  10.  1894; 
537.414.  App.  filed  Feb.  17  1893;  537.415.  App.  filed  July  tf  1898:  587.416.  App. 
filed  Oct.  12.  1894.  Supply  Systems  for  Electric  Railways;  J.  H.  Guest. 
Boston,  Mass.  These  patents  cover  details  ot  construction  relating  to 
conduit  railway  systems. 

r07.228.  CL'T-OFF  OR  SAFETY  ATTACHMENT  FOR  ELECTRICAL  CONDUC 
TORS;  J.  Parkinson.  M.  Springfield  and  C.  Mills.  Philadelphia,  Pa.  App. 
filed  Oct  10.  1894.  An  attachment  for  conductors  consisting  of  a  bridge  hav- 
ing a  section  pivoted  thereto,  an  insulated  piece  attached  to  the  section,  and 
a  block  pivoted  to  Ihe  piece,  with  8  conductor  leading  from  the  block  lo 
the  pivoted  section  and  another  conductoi  attached  to  Ihe  pivoted  section 
which  is  intermediate,  the  latter  conductor  being  adapted  to  serve  as  a  con- 
veyor of  the  current  in  case  of  accident. 

537.259.  NON-ARCING  SWITCH;  A.  Wurts.  Pittsburgh.  Pa.  App.  filed  April  14. 
1893.  A  sliding  contact,  a  stationery  contact,  a  reciprocating  switch,  and 
a  series  of  extinguisher  bars  arranged  parallel  to  the  path  of  the  sliding 
contact  and  composed  of  non-arcing  metal. 

537,208.  RAILWAY  SIGNAL:  H.  E.  Boothby.  Chicago  III.  App.  filed  Nov.  80. 
1S!I2.  A  signal  having  apertures  in  Iront  and  back  to  be  used  for  signaling 
day  and  night,  both  signals  being  adapted  to  move  independently  out  of  the 
aperture  and  electrically  connected  to  magnets  to  make  a  contact  and  so 
move  signal. 

537,271.  INCANDESCENT  LAMP  BASE;  W.  C.  Bryan,  Bridgeport.  Conn.  App. 
filed  Dec.  20,  1894.  An  incandescent  porcelain  base  having  a  central 
opening  and  a  surrounding  recess  on  one  side  with  a  sheet  metal  screw- 
threaded  terminal  adapted  to  be  flanged  on  to  the^  base,  and  with  a  sernnd 
flange  to  fit  the  recess. 

537.282.  TELEPHONY;  E.  F.  Frost.  .Washington.  D.  C.  A  telephone  system 
having  a  microphone,  the  combination  therewith  of  an  extra  current  or 
spark  coil,  the  two  being  in  parallel  across  the  Hue  circuit. 


No.  537,130.— Arc  Rupturing  DE\^cE. 


7.283.  TROLLEY:  Z.  T.  Furbish  and  G.  A  Staples,  Augusta.  Ga.  App.  filed 
Sept.  25.  1894.  In  combination  with  the  pole,  a  removable  cap  having  ears, 
a  socket  pivoted  to  the  ears,  a  trolley  wheel  supported  by  the  socket  and  a 
connection  between  the  lower  end  of  the  socket  and  the  pole  platform 

7.321.  INSULATING  COMPOUND;  A.  C.  Thompson,  St.  Louis.  Mo.  App. 
filed  July  30.  1894.  A  composition  of  different  chemicals  which  can  be  used 
like  paint  for  insulating  connections,  etc 

7.336.  PROCESS  OF  AMALGAMATING  AND  SEPARATING  METALS;  H. 
M.  Baker,  Brooklyn.  N.  Y.  App.  filed  June  22,  1894.  A  dry  process  of  amal- 
gamating and  separating  which  consists  in  mingling  with  the  material  an 
amalgam  of  quicksilver  and  iron,  and  then  passing  the  material  tbrougb  a 
magnetic  field. 

r.343.  ELECTRICAL  MEASURING  INSTRUMENT;  E.Hailman  and  W.  Braun, 
Bockenheim.  Germany.  App.  filed  Nov.  27.  1891.  A  measuring  device  consist- 
ing of  two  wires  held  between  fixed  supports  and  arranged  to  have  a  cur- 
rent traverse  them,  in  combination  with  a  flexible  connection,  a  transmit- 
ting connection,  and  an  axle  to  which  the  transmitting  connection  is 
secured,  and  an  indicator  secured  to  the  axle. 

r.354.  TRAVERSING  APPARATUS  FOR  COMMUTATORS;  J.  Pease.  Apper- 
ley  Bridge,  Eng.  The  combination  with  a  supporting  frame  of  a  worm 
shaft,  a  crank  slide  wheel,  a  gearing  connecting  the  worm  and  the  wheel 
so  as  to  regulate  the  extent  of  traverse  desired  to  be  imparted  to  the  com- 
mutator or  a  dynamo. 

1.358.  ELECTRIC  BATTERY  SYSTEM  :  A.  J.  Powell  and  W.  H.  Hall.  Brook-, 
lyn.  N.  Y.  App.  filed  Nov.  13.  189-1.  The  combination  of  an  electric  motor 
and  suitable  electrical  connections  to  a  main  battery  and  two  sets  of  switch 
bars  to  automatically  reverse  one  pair  of  the  switch  bars  to  open  the  circuit 
when  the  main  battery  i.-;  connected  to  the  motor,  and  means  for  reversing 
the  other  switch  bars  at  will  independenlly  of  the  first  pair. 

r.404.  APPARATUS  FOR  ELECTRICALLY  HEATING  METAL;  G.  D.  Burlon. 
Boston,  Mass.  App.  filed  Nov.  6.  1894.  The  combination  of  a  tank  containing 
an  electrolytic  bath  a  carriage  ro  bold  the  metal  and  means  for  regulating 
the  flow  of  liquid  from  the  receiving  vessel,  and  suitable  conductors  con- 
necting the  electrolytic  bath  and  the  metal  to  be  heated  with  opposite 
electric  poles. 

r,405.  APPARATUS  FOR  ELECTRICALLY  HEATING  METAL ;  G.  D.  Bur- 
ton.Boston. Mass.  App.  filed  March  16.  1895  The  combination  of  a  tank  con- 
taining an  electrolytic  bath,  a  carriage  to  hold  the  metal,  and  means  for 
regulating  the  flow  of  liquid  from  the  receiving  vessel,  and  suitable  conduc- 
tors connecting  the  electrolytic  bath  and  the  metal  to  be  heated  with  oppo- 
site electric  poles. 

r.412.  RHEOSTAT;  J.  C.  Pyfe.  Chicago.  111.  App.  filed  Jan.  24.  1895.  A  rheo- 
stat having  a  magnetic  contact  adapted  to  engage  another  contact  and  be 
held  thereby,  together  with  a  magnet  shunt  for  short  circuiting  the  mag- 
netic field  of  the  magnetic  contact  fpr  releasing  the  said  contact. 
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CURVES  FOR  WINDING  MAGNETS.. 

We  print  elsewhere  the  first  of  two  sets  of  curves  designed  to 
assist  in  seU-cliiig  the  proper  size  of  wire  for  winding  magnets. 
Owing  to  conflicting  conditions  as  to  the-  resistance,  number  of 
turns  and  beating  limit,  the  computations  otherwise  necessary  for 
this  purpose  may  be  qui'.e  c-xtensive  and  are  laborious  in  any  event. 
By  means,  however,  of  the  tables  constructed  by  Mr.  Wood,  each 
trial  merely  necessitates  a  glance  at  the  table,  and  besides  the 
labor  being  thereby  reduced  to  a  minimum,  the  result  is  apt  to 
approach  much  closer  to  the  best  condition.  The  plan  ot  using 
several  different  scales  in  constructing  each  chart  is  one  that  might 
be  more  often  employed  in  similar  work,  as  through  it  measure- 
ments from  every  point  of  the  curve  may  be  taken  with  almost 
equal  accuracy,  .\nother  feature  of  value  is  the  ease  with  which  a 
temperature  correction  is  applied,  it  being  only  necessary  to  change 
the  value  of  the  actual  ampere-turns  to  conform  to  the  working 
temperature  fixed  upon,  and  apply  the  new  value  to  the  curve. 

GENERAL    ELECTRIC    AND    WESTINGHOUSE. 

During  the  past  week  the  proposed  arrangement  between  the 
General  Electric  and  Westinghouse  companies  in  regard  to  patents 
seems  to  have  "struck  a  snag."  At  a  meeting  of  the  directors 
of  the  former  company  during  the  week,  no  action  was  taken  in 
the  matter,  and  now  it  is  said  that  the  joint  committee  charged  with 
the  details  of  the  arrangement  has  been  relieved  of  its  duties  for 
the  present.  As  to  the  nature  of  the  difficulty  encountered,  there  are 
various  rumors,  none  of  which  can  be  verified.  According  to  one, 
director  T.  Jefferson  Coolidge,  of  the  General  Electric  Company, 
objected  to  the  terms  of  the  arrangement  arrived  at,  which  was 
equivalent  to  a  veto.  Another  report  is  that  the  opposition  of  the 
executive  officers  of  the  two  companies  to  the  project  finally  had 
effect  with  the  banking  interests  that  favored  it.  A  Wall  street 
rumor  cynically  ascribes  the  interruption  to  the  unfavorable  con- 
dition of  the  stock  market,  and  predicts  that  the  same  measure  will 
soon  be  brought  forward  again  for  stock  jobbing  purposes.  Finally, 
it  is  said  that  the  cause  of  the  difficulty  was  a  disagreement  as  to 
the  valuation  of  certain  patents,  and  this  appears  to  be  the  most 
plausible  reason.  All  of  the  more  valuable  patents  owned  bj'  either 
company  are  now  questioned  by  one  or  the  other,  and  it  will  natur- 
ally be  no  simple  matter  to  arrive  at  an  amicable  agreement  under 
these  circumstances.  Even  should  the  validity  of  a  patent  be  con- 
ceded, its  valuation  would  be  subject  to  the  widest  differences  of 
opinion.  The  Tesla  rotary  field  patents  would  appear,  for  example, 
to  offer  serious  obstacles  to  an  agreement,  for  it  seems  probable  that 
the  Westinghouse  Company  would  insist  upon  the  recognition  of 
their  validity,  an  acceptance  of  which  condition  would  place  the 
General  Electric  Company  at  a  decided  disadvantage. 


ELECTRICAL  RESONANCE. 

The  paper  read  by  Messrs.  Houston  and  Kennelly  at  last  Wednes- 
day's meeting  of  the  Institute  on  "Resonance  in  .alternating  Current 
Lines"  is  a  valuable  contribution  to  the  Transactions ,  and  admir- 
ably supplements  Dr.  Pupin's  work  on  the  same  subject.  While 
the  mathematics  are  necessarily  of  such  a  character  as  to  appeal  to 
but  few,  happily  the  understanding  of  but  a  small  portion  of  the 
paper  is  affected  by  this.  The  graphical  method  given  for  solving  the 
equations,  together  with  the  clear  and  simple  explanations,  enable 
the  general  expression  to  be  applied  to  specific  cases  without  the 
necessity  of  being  fully  acquainted  with  its  deduction  or  with  the 
special  mathematics  involved.  The  conclusions  of  the  authors  are 
of  particular  interest  in  showing  the  relation  when  there  is  resonance 


4<)S 


THE    ELECTTRICAL    WORI^D. 


Vol.  XXV.     No.  17. 


between  the  line  losses  ami  tlie  amount  of  power  delivered.  As 
the  phenomenon  of  resonance  is  due  to  displacement  of  phases  it 
was  natural  to  suppose  that  when  present  the  power  factor  would 
be  decreased,  and  this  the  paper  very  conclusively  shows,  though 
it  is  pointed  out  that  a  preponderating  capacity  may  produce  a 
limited  increase  in  efficiency  by  reducing  the  generator  capacity. 
It  is  also  stated  that,  theoretically,  benefit  might  be  derived  from 
resonance  were  it  possible  to  tune  receptive  devices,  such  as  a 
transformer,  in  harmony  with  the  line,  but  the  inference  to  be 
drawn  from  the  context  is  that  practically  this  cannot  be  obtained. 
While,  therefore,  resonance  offers  no  advantages  for  power  work  and 
possesses  distinct  disadvantages  on  account  of  the  rise  of  voltage 
incident  to  it,  the  case  appears  to  be  different  with  respect  to  tele- 
graphic and  telephonic  transmission.  Here  the  question  of  line  loss 
cuts  no  appreciable  figure,  and  the  rise  of  voltage  would  probably 
reach  no  serious  proportions.  The  conclusions  of  the  paper  conse- 
quently do  not  seem  to  apply  to  these  cases,  while  on  the  other  hand 
the  claim  has  been  authoritatively  made  that  resonance  can  be  made 
to  play  an  important  part  in  this  connection.  We  hope  that  the 
question  may  soon  be  put  to  a  definite  test  on  a  long  distance 
telephone  line.  By  distributing  in  stations  along  its  length  the 
necessarj'  apparatus  to  bring  the  line  to  resonance,  a  satisfactory 
experiment  should  be  possible,  and  the  importance  of  the  issue  at 
stake  would  seem  to  be  suflScient  to  warrant  the  necessary  outlay. 


UNDERWRITERS'    RULES. 

The  Institute  paper  of  Prof.  Anthony  on  "Underwriters' 
Rules  "  differed  from  the  usual  character  of  papers  written  by 
engineers  on  that  subject,  in  that  it  criticised  a  rule  for  lack  of 
stringency,  and  it  is  not  creditable  to  the  New  York  Board  of  Fire 
Underwriters  that  the  necessity  for  such  a  course  should  have  arisen. 
It  is  also  significant  that  the  blunder  of  this  board  was  made  in  a 
departure  from  the  code  of  rules  formulated  by  the  Underwriters'  Na- 
tional Electric  Association.  We  have  before  referred  to  the  practice 
of  some  of  the  underwriters'  associations  in  making  whimsical  or 
unwarranted  changes  or  additioi;s  to  this  carefully  prepared  set  of 
rules,  and  the  present  case  is  probably  typical  of  the  value  of  most 
of  the  supposed  improvements  thus  introduced.  Of  all  underwriters 
bodies,  the  New  York  Board  has  in  the  past  shown  itself  to  be  the 
least  qualified  to  take  any  step  involving  technical  judgment,  and  it 
is  not  surprising,  therefore,  that  the  absurd  rule  criticised  by  Prof. 
Anthony  should  have  originated  with  it.  The  discussion  which 
followed  the  paper  was  quite  at  variance  with  the  spirit  of  Prof. 
Anthony's  criticism,  for  it  consisted  of  little  more  than  a  denuncia- 
tion of  underwriters'  associations,  rules  and  inspectors  in  general. 
About  the  only  specific  criticism  was  directed  at  the  rule  permitting 
only  one  wire  of  a  circuit  in  iron-armored  conduits,  which  no  longer 
exists;  while  one  of  the  speakers  denounced  the  undei writers 
for  not  keeping  up  to  the  time  with  their  rules,  another  inveighed 
against  them  for  the  several  recent  revisions  which  were  made  for 
this  very  purpose.  It  is  natural  that  an  antagonism  should  exist 
between  the  underwriters  and  those  who  have  to  do  with  installing 
wires  and  apparatus;  the  main  desire  of  the  latter  is  to  do  work  in 
as  economical  a  manner  as  possible,  while  the  former  are  inclined  to 
lay  down  requirements  with  a  view  to  an  excess  of  security  against 
fire  hazard,  the  expense  entailed  being  a  secondary  matter.  Instead, 
however,  of  general  denunciation,  which  will  merely  make  matters 
worse,  criticism  of  underwriters'  rules  should  be  specific,  as  in  the 
paper  referred  to,  which  would  result  in  making  a  tangible  issue 
toward  which  the  attention  of  the  electrical  interests  could  then 
be  directed  with  a  view  to  correcting  the  alleged  evil,  should  it  be 
proved  to  really  exisf.  We  are  glad  to  learn  that  there  is  a  move- 
ment on  foot  for  a  conference  between  the  Underwriters'  National 
Electric  Association  and  the  several  national  electrical  bodies, 
the  object  being  to  arrive  at  a  mutual  understanding  in  regard  to  a 
code  of  insurance  rules.  This  should  serve  a  good  purpose,  for  if  there 
is  not  unanimity  in  the  views  of  the  two  interests,  and  it  is  improbable 
there  will  be,  the  differences  will  be  narrowed  down  to  specific 
points  and  the  battle  can  afterwards  be  waged  on  these  alone  and 
not   against  the  entire  code.     This  offers  the  most  satisfactory  solu- 


tion  of  the  difficulty,  for  the  adoption  of  a  rival  set  of  rules  by 
the  electrical  interests  would  merely  accentuate  the  trouble.  It 
would  also  be  illogical  for  one  interest  to  thus  lay  down  a  code  of 
rules  for  the  guidance  of  an  antagonistic  interest,  particularly  when 
the  latter  has  immense  sums  of  money  at  stake  in  the  matter,  and, 
above  all,  is  in  such  a  position  that  it  can  with  impunity  completely 
ignore  the  existence  of  any  other  rules  than  its  own,  which  course 
would  undoubtedly  be  adopted. 


The  Street  Railway  Gazette. 


The  Street  /iiiit;i'ar  Cacette,  with  all  its  assets,  has  been  purchased 
by  Mr.  W.  J.  Johnston,  and  will  hereafter  be  issued  each  week  from 
253  Broadway,  New  York.  The  Gazette,  which  is  the  only  weekly 
street  railway  journal  in  the  world,  was  established  in  18S6,  and  for 
the  first  six  years  was  published  monthly.  Sine?  1892  it  has  been 
issued  every  week.  Mr.  Clarence  E.  Stump,  general  manager  of 
the  paper,  and  Mr.  J.  W.  Dickerson,  the  editor,  will  still  be  con- 
nected with  it  under  the  new  management.  As  a  result  of  the 
change  in  ownership  some  modifications  will  be  made  in  the  paper. 
The  size  of  the  page  will  be  slightly  reduced  and  the  number  of 
pages  considerably  increased.  Careful  attention  will  be  bestowed 
upon  the  reading  contents,  in  order  to  render  them  of  the  greatest 
every  day  value  to  the  audience  addressed.  The  articles  will  be  by 
practical  men,  for  practical  men,  and  while  technically  accurate 
will  be  written  in  plain  and  simple  language.  More  illustrations 
will  be  used  than  formerly,  and  the  effort  will  be  to  make  the  paper 
in  every  way  a  worthy  representative  of  the  activity  and  enterprise 
and  progressiveness  characteristic  of  the  street  railway  business.  The 
cooperation  and  assistance  of  both  street  railway  ofiicers  and 
employees  to  this  end  will  be  highly  appreciated.  Items  of  news, 
articles  for  publication,  and  suggestions  as  to  directions  in  which 
the  Gazette  can  be  improved  will  always  be  welcome;  so  will  names 
of  probable  subscribers  and  lists  of  new  subscriptions. 


Mr.  A.  P.  Trotter. 


i 


Mr.  A.  P.  Trotter  has  recently  resigned  the  editorship  of  the 
London  Eleetrician,  over  whose  pages  he  has  so  ably  presided  for 
several  years.  Electrical  journalism  suffers  a  real  loss  in  the  retire- 
ment of  Mr.  Trotter  who,  in  addition  to  his  thorough  scientific  and 
professional  requirements,  possesses  a  trenchant  literary  style  and 
independent  habit  of  thought  that  won  favor  with  readers  and  gave 
a  distinctive  and  enviable  character  to  the  editorial  pages  of  the 
Electrician.  Mr.  Trotter,  we  learn,  will  hereafter  devote  his  whole 
time  to  his  mechanical  and  electrical  consulting  practice,  including 
photometric  testing.  Being  now  able  to  give  more  attention  to 
work  in  his  laborator}',  we  may  perhaps  expect  from  Mr.  Trotter's 
pen  further  valuable  contributions  on  photometry  and  illumination, 
like  his  notable  paper  on  the  "Distribution  and  Measurement  of 
Illumination, "  read  several  years  ago  before  the  Institute  of  Civil 
Engineers,  and  his  more  recent  paper  on  "Dioptric  Glass    Shades." 


Subway  Explosions. 


Referring  to  the  recent  subway  explosions  in  London,  the  Elec- 
trician hazards  an  explanation.  We  have,  it  says,  a  cathode 
separated  by  a  film  of  electrolyte  from  a  larger  supply  in  damp 
wood,  connected  with  an  extensive  vat  in  the  form  of  the  earth. 
There  is  then  a  continuous  flow  of  dilute  solution  of  salt  to  the 
cathode  Soda  is  formed,  and  as  the  water  is  scarce,  sodium.  This 
process,  going  on  b\'  the  month  or  year,  can  accumulate  considerable 
quantities  of  soda  and  sodium,  and,  of  course,  carbonates  are  also 
formed,  .^s  to  how  the  sodium  can  light  the  gas,  the  catastrophe 
can  happen  in  many  ways.  If  you  have  100  volts  or  more  on  a 
circuit,  which,  owing  to  the  gradual  accumulation  of  caustic,  has  a 
fairly  low  resistance,  you  may  easily  have  a  high  enough  tempera- 
ture to  fire  a  piece  of  sodium  suddenly  exposed  to  the  air  by  a  flake 
of  protecting  hydrate  or  oxide  falling  off.  That  the  sodium  is  in 
lumps  shows  it  must  have  been  hot  at  least  once,  as  it  would  not 
otherwise  be  run  together  unless  it  aggregates  in  some  mysterious 
way  like  flints  in  chalk.  Again,  a  piece  falling  off  into  a  wet 
culvert  might  easih-  fire.  In  many  cases  potassium  was  also  present. 
Potassium  fires  more  easily  than  sodium.  The  metals  also  alloy  and 
form  a  liquid  which  will  light  even  without  being  thrown  into  the 
water.  This  alloy  being  liquid,  a  coating  cannot  adhere  to  and  pro- 
tect it.  When  a  drop  is  spilled  on  the  table,  if  it  does  not  catch  fire 
at  the  time,  it  will  if  a  duster  is  used  to  wipe  it  away. 
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The  American  Institute  of  Electrical  Engineers. 

The  rejjular  uioiitbly  uiccling  ot  iLc  .Vuicricaii  liislitule  on  .Ajiril  17 
was  opened  by  President  Houston  with  a  feeling  Iribale  to  the 
niruiory  of  the  late  treasurer  of  the  Insiitute,  Mr.  Geo.  M.  Phelps. 
.Mr.  .\.  E.  Kennelly  then  read  a  paper  on  "  Resonance  in  .■Mter- 
nating  Current  Lines,"  prepared  by  himself  and  Mr.  E.  J.  Houston. 
The  objects  of  the  paper  were  stated  to  be  to  present  the  foiniula 
expressinj;  the  variation  of  electric  currtnt  and  pressure  in  an  alter- 
nating current  circuit  under  the  most  general  conditions,  and  in 
its  simplest  form;  to  present  calculations  for  the  pre.ssure  and  cur- 
rent in  any  alternating  current  circuit,  by  a  graphical  method;  to 
investigate  the  effects  of  static  capacity  in  an  i.lternating  current 
circuit,  and  to  investigate  the  effects  of  capacity  and  inductance  on 
the  delivery  of  energy  at  the  ilistant  end  of  a  circuit.  General 
formula  are  deduced  for  the  li.  M.  F.  and  current  strength  at  any 
point  of  an  alternating  line,  expressed  in  terms  of  the  resistance, 
inductance,  capacity,  leakage  and  the  initial  and  terminal  E.  M. 
!•'.  and  currtnt  strength,  liyperbolic  functions  being  employed. 
Graphical  methods  of  iletetuiinin.g  the  vector  terms  of  the  equation 
are  given,  and  a  chart  is  included  enabling  the  numerical  value  of 
the  hyperbolic  functions  to  be  arrived  at  by  inspection. 

Examples  are  worked  out  with  data  favorable  to  the  developmtnt 
of  resonance,  with  a  view  to  disproving  the  claim  that  has  been  made 
as  to  the  economy  offered  by  resonant  lines  for  the  trausm  ssion  of 
power.  It  is  shown  that  while  a  resonant  line  may  deliver  twice  as 
much  alternating  current  with  the  same  C-  R  loss  as  a  continuous 
current  line,  owing  to  difference  of  phase  between  the  E.  M.  F. 
and  current,  much  less  energy  will  be  delivered  in  the  former  case 
with  the  same  line  loss.  The  conclusions  of  the  authors  are  as 
follows: 

(1).  The  combined  effect  of  capacity  and  inductance  is  to  pro- 
duce a  tendency  to  resonance.  (2).  The  tendency  to  resonance  is 
favored  by  high  frequency,  high  insulation,  high  inductance,  high 
capacity,  and  high  conductance.  (3).  When  the  line  is  free  at  the 
distant  end,  the  resonant  effects  are  more  pronounced  at  that  end 
than  at  the  generator.  (4).  The  determining  factor  for  the  produc- 
tion of  resonance  is  the  angle  of  the  vector  geometric  mean  of  the 
conductor  impedance  and  dielectric  admittance,  and  rapidly 
increases  with  the  same.  (5).  The  complete  wave  length  in  a 
resonant  line  is  2  t  times  the  length,  in  which  the  reactances  of 
the  inductance  and  the  capacity  are  equal,  the  maximum  difference 
of  pressure  or  current  strength  being  exhibited  in  one  quarter  of 
this  wave-length.  (6).  When  resonance  occurs,  the  current  and 
pressure  in  the  circuit  are  not  in  phase  except  at  their  maximum 
and  minimum  values,  /.  c,  at  the  crests  and  troughs  of  the  waves. 
(7).  In  resonant  circuits,  the  lag  of  t?!e  pressure  and  current  is  90 
degrees  between  any  successive  pair  of  maximum  and  minimum 
values.  (8).  In  ordinary  lines,  worked  sinusoidally  at  ordinary 
frequencies,  resonant  effects  are  practically  negligible.  (9).  Promi- 
nent upper  harmonics  in  the  E.  M.  F.  of  the  generator  may  some- 
times give  rise  to  apcreciable  resonant  effects,  although  the  reso- 
nance to  the  fundamental  frequency  may  be  inappreciable.  (10).  A 
certain  amount  of  capacity  tends  to  increase  the  plant  efficiency  of 
the  generator,  and  is,  therefore,  economical,  but  marked  resonance 
in  a  line  not  only  ceases  to  be  economical,  but  is  actually  wasteful. 
(11).  -\lthough,  on  a  large  scale,  less  energy  can  be  delivered  at 
the  distant  end  of  a  powerfully  resonant  line,  than  on  a  non- 
resonant  line,  yet  a  greater  current  strength  can  in  some  cases  be 
delivered  over  a  powerfully  resonant  line. 

In  the  discussion  that  followed  Prof.  Pupin  said  that  Prof. 
Kirchoff  in  1867  first  directed  attention  to  the  s^ibject  just  treated. 
The  analogy  of  a  stretched  string  to  the  conditions  of  resonance 
was  dwelt  on,  it  being  stated  that  the  analogy  was  a  true  and  not 
merely  illustrative  one.  Prof.  Pupin,  while  accepting  the  conclu- 
sions of  the  author  as  to  the  non -applicability  of  resonant  lines  to 
the  transmission  of  large  amounts  of  energ}-,  maintained  that  for 
telephonic  and  submarine  cable  purpose  the  employment  of  the 
resonant  principle  was  of  value. 

Prof.  A.  G.  Webster  referred  to  the  thorough  manner  in  which 
Prof.  Oliver  Heaviside  had  treated  the  general  question  involving 
capacity  and  inductance,  and  paid  a  high  tribute  to  his  intellectual 
power.  The  chart  of  hyperbolic  functions  was  criticised  on  the 
score  of  complexity  and  a  substitute  offered;  the  paper  was  also 
declared  de6cient  through  not  properly  considering  terminal  con- 
ditions. In  reply  Mr.  Kennelly  stated  that  the  chart  in  the  paper 
was  constructed  for  the  exact  requirements  implied  in  its  proposed 
use,  which    condition  was    not  satisfied    by  the  chart  suggested    by 


Dr.  Webster.  He  also  showed  that  the  general  equation  given  in 
the  paper  did  properly  consider  the  necessary  terminal  condition. 

Prof.  W.  \.  .\nthony  then  read  his  paper  on  "  L'nderwnters' 
Rules,"  which  severely  criticised  the  approval  by  the  New  York 
Hoard  of  Fire  Underwriters  of  a  certain  insulated  conductor  as  a 
substitute  for  conductors  in  tubing.  The  conductor  referred  to  con- 
sists of  a  standard  insulated  wire  with  its  covering  of  rubber  and 
braid,  having  woven  upon  it  two  additional  coverings  of  extra 
heavy  braid.  This  additional  covering,  which  is  tightly  woven  on, 
and  from  which  the  wire  can  no  more  be  removed  than  from  its 
original  covering  of  rubber  and  braid,  the  maker,  said  Prof.  Anthony, 
by  an  extraordinary  stretch  of  language,  calls  a  tube,  and  claims 
for  it  the  advantage-s  of  the  conduit  tube  prescribed  in  the  insurance 
rules,  which  unwarranted  claim  has  been  accepted  and  approved  by 
the  New  York  Board  of  Fire  Underwriters. 

The  discussion  which  followed  was  participated  in  by  Messrs. 
Hammer,  Leonard,  Woodbury,  Jenks,  Holmes,  Mailloux,  Ayer  and 
Hamblet.  The  opinions  expressed  principally  related  to  the  man- 
ner in  which  insurance  rules  were  enforced,  though  some  of  the 
speakers  roundly  denounced  insurance  rules,  underwriters  and 
inspectors  in  general.  In  the  course  of  the  discussion  it  was 
announced  that  a  movement  is  on  foot  to  bring  about  a  meeting  of 
official  representatives  of  the  American  Institute  of  Electrical 
Engineers,  the  Underwriters  National  Electric  Association,  the 
National  Electric  Light  .Association  and  other  bodies  interested  in 
insurance  inspection,  the  object  being  to  arrive  at  an  agreement  as 
to  a  code  of  rules. 

-\t  the  council  meeting  in  the  afternoon  Mr.  Geo.  \.  Hamilton 
was  elected  treasurer  for  the  unexpired  term  of  the  late  Mr.  Geo. 
M.  Phelps,  and  a  committee  was  appointed  to  draft  resolutions  com- 
meujorative  of  the  services  of  the  latter  to  the  Institute,  which  were 
read  at  the  evening  meeting  as  follows: 

"The  Council  of  the  American  Institute  of  Electrical  Engineers, 
desiring  to  express  iis  sense  of  the  loss  to  the  Institute  in  the  death 
of  George  May  Phelps:  at  its  meeting  held  Wednesday  afternoon, 
April  17,  1895,  at  the  Institute  headquarters,  appointed  a  special 
committee  of  three  to  draft  suitable  resolutions  which  the  under- 
signed as  committee  respectfully  present  herewith. 

"Resolved:  That  in  the  death  of  George  May  Phelps,  the  council 
has  suffered  the  loss  of  an  energetic,  faithful,  and  capable  member, 
and  the  Institute  a  most  efficient  officer;  one  who  was  constantly 
striving  to  uphold  the  standard  of  its  work,  one  who  was  ever 
watchful  of  its  welfare.  In  his  disinterested  efforts  to  serve  the 
Institute,  he  brought  to  bear  upon  its  deliberations  his  keen  per- 
ceptions, intellectual  ability,  and  eminent  force  of  character. 

"Resolved:  That  a  cop3'  of  this  resolution  be  suitably  engrossed 
and  framed  and  presented  to  Mrs.  George  W.  Graham,  his  daughter, 
and  the  sole  surviving  member  of  his  family.  " 


Science  and  nathematics. 


In  a  recent  address  delivered  by  Prof.  H.  S.  Carhart  on  "The 
Educational  and  Industrial  Value  of  Science,"  he  refers  to  the  rela- 
tions between  science  and  mathematics  as  follows: 

"  Mathematics  furnishes  a  training  in  the  relations  of  abstract 
number,  and  in  the  manipulation  of  symbols  invented  to  facilitate 
operations  expressing  the  relations  between  related  quantities.  It  is 
not  only  a  valuable  agency  in  mental  development,  but  it  is  a 
powerful  instrument  for  the  investigation  of  phenomena  in  those 
branches  of  science  to  which  applied  mathematics  is  indispensable. 
Science  has  more  to  do  than  either  language  or  mathematics  with 
objective  phenomena.  The  student  of  science  soon  finds  that  he 
has  a  new  set  of  relationships  with  which  to  deal.  He  may  be 
familiar  with  mathematical  theorems  and  solutions,  but  his  first 
difficulty  is  to  see  the  points  of  attachment  of  mathematics  to  the 
facts  of  physical  science.  He  is  armed  with  a  weapon  of  most  mod- 
ern design  and  exquisite  workmanship,  and  he  has  possibly  obtained 
some  skill  in  target  practice,  but  he  has  no  eye  for  game.  He  may 
be  too  short-sighted  to  see  that  there  is  any  game  even.  " 


Press  Telegrapli  Messages. 


The  London  Electrician  says  that  so  heavy  is  telegraphic  press 
work  at  night  time  that  the  most  highly  paid  operators  and  the 
most  costly  appliances  have  to  be  resorted  to  in  order  to  cope  with 
it.  Night  work  is  always  more  expensive  than  day  work,  and  it 
is  probably  a  fact  that  press  messages  cost  more  at  night  than 
in  the  day  time,  although  transmitted  at  a  cheaper  rate. 
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Contribution   to  a  Theory  of  Synchronous    Induction  Motors. 

BY    Al.KXANDER    ROTHKRT. 

The  object  of  the  present  article  is  not  to  put  forth  any  novel 
ideas,  but  rather  to  explain,  in  a  clear  anil  general  way,  the  proper- 
ties of  simple  alternating  and  polyphase  motors,  and  particularly 
to    elucidate    the  operation  of    a  simple  alternating    motor  in    jjlain 


terms.  For  this  purpose,  we  have  a  very  convenient  method,  which 
shows  the  properties  of  these  motors  remarkably  well :  namely,  the 
diagram  of  torque  as  dependent  upon  speed  and  slip. 

Let  us  turn  at  first  to  the  more  simple  case,  that  of  the  polyphase 
motor.  We  must  make  the  supposition,  that  the  field  system  gene- 
rates an  approximately  constant  rotary  field,  whose  intensity,  within 
practical  limits,  depends  only  upon  the  working  potential,  the 
latter  being  taken  as  constant. 

For  the  sake  of  simplicity,  let  us  take  the  theoretical  case  in 
which  the  closed  circuited  armature  has  no  self  inductance ;  i.  e. , 
that  all  the  lines  of  force  which  pass  through  the  armature  also 
traverse  the  field  system.  The  electromotive  force  generated  in  the 
armature  will  be  (as  in  a  conlinuous  current  dynamo)  proportional 
to  the  relative  velocity  of  the  field  and  armature,  that  is  to  say, 
proportional  to  the  slip.  In  accordance  with  Ohm's  law,  the  arma- 
ture current  will  accordingly  be  directly  proportional  to  the  slip. 
The  torque  is  equal  to  the  product  of  the  armature  current  and  the 
intensity  of  the  rotarj-  field,  and,  therefore,  with  a  constant  rotary 
field,  proportional  to  the  armature  current  and,  consequently,  to 
the  slip  also. 

The  result  is  shown  graphically  in  Fig.  1.  The  abscissa  eare  the 
revolutions  of  the  motor  from  0  to  the  speed  of  synchronism,  which 
is  called  1,  and  the  ordiuates  are  the  corresponding  torques.  In 
accordance  with  the  above,  the  straight  line  a  shows  the  dependence 
of  the  torque  upon  the  speed,  as,  with  synchronism  (slip  =  0),  the 
torque  is  zero,  and  *ith  the  motor  at  rest  (slip  =  l),  the  torque 
becomes  a  maximum. 

A  motor  approaching  this  theoretical  case  would  be  one  whose 
closed  armature  winding  possesses  large  resistance  in  proportion  to 
its  self  inductance;  that  is,  a  motor  with  ver\'  little  winding  space 
in  its  armature.  Such  a  motor  would  naturally  be  worthless  in  prac- 
tice, on  account  of  too  much  slip,  low  efficiency  and  large  size  for 
a  given  power,  but  it  would  start  very  well,  because  when  at  rest 
the  torque  is  a  maximum. 

The  larger  the  self  inductance  becomes  in  proportion  to  the  resist- 
ance, the  more  bent  does  the  straight  line  become  (Fig.  2),  because 


Figs.  3  and  4. 

there  arises  a  shifting  of  phase  between  the  current  and  E.  M.  F. 
in  the  armature,  which  on  the  one  hand  weakens  tlie  attraction 
between  the  rotary  field  and  the  armature  current,  while  on"  the 
other  hand  the  current  itself  diminishes. 

The  self  inductance  of  the  armature  is  limited  by  the  scattering  of 
the  lines  of  force  induced  in  it  by  the  armature  current,  and  is 
therefore  greater,  the  greater   the  number  of    such  lines  which    are 


closed  ui)oii  themselves  without  passing  through  the  iron  of  the 
field  magnets.  This  leakage  will,  in  general,  increase  with  a  larger 
number  of  ampere  turns  in  the  armature  (that  is,  with  greater  wind- 
ing space)  and  with  increasing  magnetic  saturation  of  the  air 
space. 

If  we  start  with  a  given  number  of  turns  in  the  armature,  and  let 
the  resistance  diminish  successively,  that  is,  have  the  winding  space 
increase,  the  diagrams  will  appear  as  in  Fig.  3.  The  curves  will 
differ  more  and  more  from  a  straight  line,  while  the  torque  as  well 
as  the  power  of  the  motor  will  increase  considerably,  but  only  to  a 
certain  maximum.  From  this  point  the  maximum  value  of  the 
torque  remains  con.stant*;  but  the  character  of  the  curve  changes  as 
the  torque  at  starting  diminishes  again,  and  the  more,  the  greater 
the  winding  space — that  is,  the  smaller  the  armature  resistance 
becomes.     This  relation  is  shown  by  Fig.  4. 

A  motor  corresponding  to  curve  g  would  start  badly,  eventually 
not  afrall,  but  on  the  other  hand  has  a  much  more  constant  speed, 
as  the  torque  reaches  its  maximum  before  the  slip  has  grown  at  all 
large.  This  amount  of  slip  may  be  reduced  at  pleasure,  but  natur- 
ally, as  Fig.  4  teaches,  only  at  the  cost  of  the  starting  torque. 

As  can  be  seen  by  these  curves,  the  designer  is  entirely  able  to 
make  non-sj'iichronous  rotary  current  and  polyphase  motors  to  suit 
any  particular  case. 

A  motor  maj-  be  required,  for  instance,  to  drive  a  crane,  which 
shall  start  with  great  power,  while  constancy  of  speed  is  not  impor- 
tant; or,  on  the  other  hand,  a  motor  with  as  constant  a  speed  as 
possible,  but  which  starts  with  no  load. 

Between  these  two  extremes,  all  sorts  of  intermediate  cases  may 
naturally  arise. 

We  possess,  however,  a  means  bj'  which  both  important  proper- 
ties may  be  combined.  This  consists  in  switching  non-inductive 
resistances  into  the  armature  circuit  at  starting,  by  which  we  obtain 
the  curve  rf  for  the  start,  instead  of  curve  ^.  After  the  motor  is 
running,  the  resistances  are  graduall}-  cut  out.  This  method  also 
possesses  the  advantage  of  avoiding  excessive  currents  at  starting, 
but    unfortunately  it    involves   the    use    of     collecting    rings     and 


Figs.  S  .\nd  6. 

brushes.  Instead  of  switching  in  resistances,  certain  parts  of  the 
winding  can  be  made  to  oppose  others  and  thus  reduce  the  effective 
number  of  turns  while  keeping  the  resistance  constant.  The  same 
object  would  be  attained  by  switching  condensers  into  the  armature 
circuit  and  so  neutralizing  the  self  induction,  but  it  would  be  difli- 
cult  to  employ  this  method  in  practice.  All  these  methods  presup- 
pose that  a  closed  circuited  armature,  wound  with  wire,  is  used, 
and  not  a  so  called  "closed  ring"  armature  consisting,  as  is  well 
known,  of  rods  which  at  either  end  of  the  armature  are  connected 
with  each  other  by  a  conducting  ring. 

Before  passing  to  simple  alternating  motors,  the  following  case 
must  be  disposed  of:  Let  us  imagine  that  the  armature  revolves  in 
a  direction  opposite  to  the  movement  of  the  rotary  field,  and  let  the 
appropriate  diagram  be  drawn.  Naturally,  work  must  be  expended 
to  turn  the  armature,  for,  according  to  Fig.  S,  the  torque  opposes 
the  motion  and  is  therefore  negative. 

The  alternating  current  produces  in  the  field  magnets  of  a  simple 
alternating  motor  a  pulsating  field,  which  for  simplicity's  sake  may 
be  taken  as  sinusoidal.  But  a  sinusoidal  pulsating  field  may  be 
resolved  into  two  rotary  fields  of  equal  period,  which  revolve  in 
opposite  directions. 

We  can  now  return  to  our  former  line  of  thought.  Each  of  these 
two  rotary  fields   induces  in  the  closed   circuited  armature    currents 

*  Blondel  has  shown  this  analytically  in  his  able  treatise:  "Notes  sur  la 
Theorie  Elemenlairedes  Appareilsa  Champ  Tournant,'*  in  La  Lumih-e  Electrique, 
1893.  vol.  50.  It  also  follows  from  the  graphical  representation  of  Heyland  io 
the  EUktrotechnische  Zeitschrifl,  1894,  No.  41. 
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of  different  periods,  which  again  produce  two  luniues,  one  of 
which,  considered  with  reference  to  the  dinition  of  motion,  is  posi- 
tive, the  other  ncKalive.  Lit  us  show  thisi-  torcjut-s  in  the  diagri.ni, 
Fig.  6.  On  the  right  of  the  axis  of  ordiuates  are  drawn  the  torques 
for  direct  (clockwise)  motion  and  on  the  left  those  for  the  inverse 
rotation  of  the  armature.  The  two  curves  must  naturally  be  entirely 
congruent,  as  the  armature  is  a  system  symmetrical  to  both  mlary 
fields.  It  follows  then  directly,  that  at  rest  the  motor  produces  no 
toniue,  as  the  two  single  values  cancel  each  other,  and  when  set  in 
motion  can  turn  in  either  direction  at  pleasure,  in  which  respect  it 
acts  very  nearly  like  a  polyphase  motor.  It  also  follows  from  the 
diagram  that  only  closed  circuited  armatures  with  large  winding 
space  can  and  should  be  used  here,  for  if  an  armature  were  taken, 
whose  torque  curve  looked  like  Fig.  3",  for  instance,  a  diagram 
like  Fig.  7  would  be  obtained,  which,  as  is  easily  seen,  gives  only  a 
negative  torque. 

The  drawbacks  of  the  simple  alternating  motor  as  compared  with 
the  polyphase  motor  can  also  be  directly  derived  from  the  iliagram : 
The  former,  when  running  unloa<led,  has  a  greater  slip  than  the 
polyphase  motor,  since  its  torque  is  negative  when  running  syn- 
chronously; there  is  also  much  more  loss  of  energy  in  the  armature 
of  the  single  phase  motor,  because  the  rotary  field  which  is  opposed 
to  the  direction  of  revolution  works  inductively  and  causes  losses 
of  energy  in  the  form  of  currents  of  great  frequency  (equal  to  twice 
the  frequency  of  the  alternating  current).  Moreover,  these  currents 
influence  the  torque  injuriously. 

The  motor  will  work  more  favorably,  the  smaller  the  slip  is  made, 
because  the  negative  torque  is  thereby  reduced.  A  limit  to  this 
diminution  of  the  slip  is  sometimes  fixed  by  the  requirement  that 
the  motor  shall  start  like  a  polyphase  motor.  A  further  important 
drawback  of    the  simple  alternating  motor  residts  from  the  fact  that 


The  Qalvanometer  in  Practice. 
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Fig.  7. 

the  pulsating  field,  which  we  have  imagined  resolved  into  two 
rotary  fields,  is  twice  as  strong  as  its  two  components,  as  the  fol- 
lowing consideration  easily  shows: 

The  two  oppositely  turning  rotary  fields  will,  at  two  points  180 
ilegiees  apart,  combine  to  form  the  amplitude  of  the  alternating 
current  field,  while  they  will  cancel  each  other  at  two  points  distant 
90  degrees  from  the  former  two;  each  of  the  two  rotary  fields  has, 
therefore,  only  half  the  intensity  of  the  alternating  current  field. 
In  consequence,  a  motor  with  a  single  current  will  require  twice  as 
strong  a  field  as  with  polyphase  currents  to  produce  the  same  torque 
with  the  same  slip,  the  same  working  E.  M.  F.  (with  polyphase 
currents,  the  E.  M.  F.  of  one  current)  and  the  same  power  being 
presupposed.  The  iron  of  the  simple  alternating  motor  would, 
therefore,  be  much  more  strongly  saturated,  or,  as  this  is  not  gen- 
erally customary,  the  motor  would  have  to  be  considerably  larger. 

Although  the  slip  can  be  reduced  by  further  enlargement  of  the 
winding  space  in  the  armature,  the  torque  cannot  be  increased,  and 
so  the  simple  alternating  motor  will  always  be  decidedly  larger  than 
a  corresponding  poUphase  motor,  and  will  at  the  same  time  have 
about  double  the  hysteresis  loss.  Moreover,  in  consequence  of  Ihe 
double  strength  of  field  for  the  same  torque,  the  shifting  of  phase 
will  be  much  greater,  as  has  been  fully  proved  by  experience. 

As  has  been  seen,  the  operations  in  a  simple  alternating  motor, 
which  are  really  somewhat  complicated,  are  here  derived  in  an  ele- 
mentary and,  at  the  same  time,  a  very  striking  manner;  and  the 
method  of  the  diagram  cf  torques  used  here  may  be  recommended 
in  all  cases  where  it  is  desirable  to  elucidate  the  properties  of 
simple  and  polyphase  alternating  current  motors  in  an  easily  under- 
stood way,  without  much  mathematics.  And  to  the  designer  it  also 
suggests  a  simple  method  of  calculating  the  dimensions  of  closed 
circuited  armatures  for  simple  alternating  motors. 


HV   I.OU1S    UKNTON    III.ISS. 

Ivleclrical  measuring  and  testing  instruments  of  all  classes  in  their 
commercial  form,  while  easily  understood  and  intelligently  handled 
by  an  expert,  are  usually  so  complicated  in  construction,  with  Iheir 
numerous  concealed  wires  and  indelinable  circuits,  that  in  the  hands 
of  the  student  who  has  only  acquired  an  elementary  knowledge  of 
the  science,  they  appear  very  complex  and  exceedingly  difficult  to 
handle. 

The  essential  parts  of  a  galvanometer  are  three  thing::,  namely:  a 
piece  of  wire,  a  magnetized  needle,  and  a  silk  thread.     All  the  other 


material  so  frequently  used  is  simply  for  the  purpose  of  rendering 
the  instrument  more  sensitive  in  its  operation,  more  nearly  "dead 
beat, ' '  and  to  further  improve  its  appearance  generally,  in  order 
that  a  purchaser  may  be  induced  to  feel  that  he  is  getting  a  little 
nearer  the  worth  of  his  money.  .\n  instrument  may  be  constructed 
at  a  cost  not  exceeding  20  cents,  which,  in  connection  with  a  slide 
meter  Wheatstone  bridge,  will  accurately  indicate,  within  a  half 
centimetre,  the  unknown  resistance. 

Fig.  1  illustrates  the  general  appearance  of  the  instrument.  Fif- 
teen cents'  worth  of  cotton  covered  magnet  wire,  wound  in  a  coil,  as 
indicated,  and  mounted  upon  a  block  of  wood,  constitute  the  main 
parts  of  the  instrument.  .A  brass  screw  at  each  side  of  the  block 
serves  as  a  terminal  for  each  end  of  the  coil,  and  also  as  a  binding 
post.  Xext,  a  piece  of  a  watch  spring,  not  over  five-eighths  of  an 
inch  in  length,  which  can  be  obtained  from  any  jeweler,  should  be 
magnetized  by  stroking  it  with  one  pole  of  a  permanent  or  electro- 
magnet. Heating  it  red  hot  and  cooling  it  in  mercury  before  mag- 
netizing will  render  its  retentivity  greater. 

This  needle  should  now  be  glued  to  a  fibre  drawn  from  a  short 
piece  of  silk  thread.  The  other  end  of  the  fibre  should  be  attached 
in  a  similar  manner  to  a  piece  of  brass  wire,  which  has  previously 
been  carefully  forced  downward  between  the  wires  to  about  the 
centre  of  the  coil.  A  triangular  piece  of  very  thin  paper  glued  to 
the  side  of  the  needle,  as  shown  in  the  cut,  will  render  this  instru- 
ment partially  "dead  beat." 

A  thin  disc  of  mica,  just  small  enough  to  fit  snugly  into  the  coil 
on  each  side,  serves  to  keep  off  the  air,  and  at  the  same  time  pre- 
vents the  needle    from    turning    all  the    way    around,  which  would 
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tend  to  break  off  the  fibre  by  the  continual  twirling  of  the  needle. 
The  galvanometer  is  now  complete,  and  will  be  found  exceedingly 
useful  for  detecting  very  small  currents. 

A  simple  detector  galvanometer  may  be  made  at  a  cost  for  materi- 
als of  not  more  than  10  cents,  and  is  capable  of  indicating  the 
presence  and  direction  of  comparatively  small  currents.  Fig.  2 
illuitrates  this  instrument,  which  consists  of  four  turns  of  No.  12 
uninsulated  magnet  wire,  the  convolutions  resting  parallel  to  each 
other  but  not  quite  touching.  The  terminals  of  the  wire  are  attached 
by  means  of  two  brass  screws  (which  serve  also  as  binding  posts) 
to  a  small  block  of  wood.  A  common  steel  sewing  needle,  mag- 
netized and  suspended    in    the    same    manner    as    described  in  the 
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previous  and  more  sensitive  instrument,  serves  to  indicate  llie 
deflection.  A  paper  dial  mounted  on  a  little  wooden  table  directly 
under  the  needle  shows  the  proportionate  intensity  of  different 
currents. 

A  tangent  g.dvanometer  can  be  constructed  at  practically  no  cost 
whatever.  A  piece  of  No.  12  scrap  wire,  18  inches  long,  bent  into  a 
circle,  as  shown  in  Fig.  5,  makes  an  excellent  ampere  meter  when 
a  needle  is  used  of  the  same  size  as  that  in  I'ig.  1.  A  long  pointer, 
consisting  of  a  wisp  of  straw,  when  glued  to  the  needle,  serves  to 
indicate,  in  amperes,  the  strength  of  the  current  passing,  reading 
directly  on  a  scale  laid  off  in  the  tangent  of  a  circle.  The 
only  objection  to  this  instrument  would  be  that  it  is  not  "dead 
beat, "  but  as  far  as  accuracy  of  indication  is  concerned  it  would 
compare  favorably  with  a  $25  ammeter. 


across  the  bridgi-  through  the  galvanometer  from  ,  /  to  /).  One 
important  fact  to  be  noticed  in  this  connection  is  that  it  is  not  at 
all  necessary  to  know  the  resistance  of  the  German  silver  wire 
extending  from  />'  to  C,  as  the  unknown  resistance  may  be  deter- 
mined wholly  upon  the  ratio  which  one  side,  B,  D,  bears  to  the 
other,  D,  C. 

If  the  galvanometer  wire,  when  resting  upon  the  German  silver 
wire,  be  moved  in  either  direction,  so  as  to  disturb  this  ratio,  the 
balance  would  no  longer  be  maintained,  and  the  current  would 
How,  thus  dellecling  the  needle  one  way  oi  the  other,  according  to 
the  direction  in  which  the  galvanometer  wire  was  moved. 

Now,  if  the  point  on  the  bridge  necessary  to  bring  the  galva- 
nometer needle  to  zero  measuies  40  centimetres  from  B  to  /',  and  60 
centimetres  from  /'to  (',  we  would  have  the  simple  algebraic 
formula  to  find  the  unknown  resistance,  which  would  be  40  :60  :: 
100  :  jc,  from  which  we  find  the    unknown  number  to  be  150  ohms. 

Supposing  we  desire  to  find  the  resistance  of  the  galvanometer 
itself — in  other  words,  make  it  indicate  its  own  resistance  without 
the  use  of  another  galvanometer;  it  is  only  necessary  to  place  it  in 
the  position  formerly  occupied  by  the  unknown  resistance  coil,  as 
in  Fig.  5,  between  A  and  C,  and  connect  a  wire  in  short  circuit 
directly  from  A  to  /). 

A  large  amount  of  additional  resistance  of  any  kind  must  also  be 
looped  in  series  with  the  galvanometer  and  embraced  in  the  circuit 
from  A  to  C.  If,  now,  the  battery  circuit  be  attached  the  greater 
portion  of  the  current  will,  of  course,  come  through  the  German 
silver  wire  from  £  to  C.  A  slight  portion  will  be  deflected 
through  the  hundred  ohm  coil,  galvanometer,  and  other  resistance 
which  now  occupy  the  space  between  B  and  C. 

The    needle  will,  of  course,  be  deflected  somewhat.     By  touching 


A  Wheatstone  bridge  is  very  easily  constructed  out  of  a  piece  of 
board  three  inches  wide,  seven-eighths  of  an  inch  thick,  and  42 
inches  long.  A  binding  post  at  one  end  has  fastened  under  its  base 
a  piece  of  No.  16  German  silver  wire,  39,'+  inches  long  (one  metre), 
which  is  also  attached  at  the  other  end  in  a  similar  manner.  A 
binding  post  placed  in  the  centre  of  the  board,  a  little  to  one  side, 
completes  our  bridge,  as  shown  in  Fig.  4.  The  board  should  be 
marked  off,  under  the  German  silver  wire,  into  100  equal  parts,  or 
centimetres.  The  galvanometer  shown  in  Fig.  1,  when  used  with 
this  bridge,  gives  excellent  results. 

Let  us  suppose  that  we  have  an  unknown  resistance  which  we 
desire  to  measure.  We  will  attach  one  terminal  to  the  binding 
post  A  and  the  other  to  the  top  of  the  binding  post  C.  We  must 
then  insert  a  known  resistance  between  A  and  B,  which,  for  con- 
venience, we  will  presume  to  be  100  ohms.  To  the  binding  posts 
B  and  C  we  will  also  attach  the  terminals  of  a  battery  consisting  of 
two  or  three  cells  of  the  Leclanche  or  other  similar  type.     One  wire 


Mill  > 

Fig.   4. 

will  also  be  connected  from  the  binding  post  A  to  the  galvanometer, 
and  another  from  the  other  side  of  the  galvanometer  leading  down, 
with  a  bare  terminal  which  may  be  touched  at  any  desired  point 
upon  the  German  silver  wire  extending  from  B  to  C.  The  current 
leaving  the  battery  and  entering  the  bridge  at  B  finds  two  paths 
which  it  may  take,  one  through  the  German  silver  resistance  wire, 
the  other  through  the  hundred  ohm  coil  and  unknown  resistance. 
The  proportion  of  current  which  will  flow  through  the  German 
silver  wire  will  be,  of  course,  greater  than  that  whicn  will  take  the 
path  through  the  resistance  coils  on  the  other  side  of  the  bridge. 

If  the  resistance  of  the  porion  of  wire  between  B  and  £>  bears 
the  same  relation  to  the  portion  between  D  and  C  that  the  hundred 
ohm  coil  does  to  the  unknown  resistance    coil,  no  current  will  flow 


the  wire  D  to  the  German  silver  wire,  a  portion  of  the  current 
having  passed  the  hundred  ohm  coil,  and  finding  in  its  path  beyond 
that  point  the  increased  resistance  of  the  galvanometer,  and  the 
other  coil,  will  be  inclined  to  leave  the  binding  post  A  and  take 
the  path  of  the  lowest  resistance  from  V  to  C.  This  would  allow  a 
little  less  current  to  pass  through  the  galvanometer,  permitting  the 
needle,  already  deflected,  to  partially  recover  itself. 

When  the  ratio  which  B  D  bears  to  D  C  is  the  same  as  100 
bears  to  the  unknown  resistance,  no  deflection  of  the  galvanometer 
needle  will  be  apparent,  indicating  that  a  balance  has  been  attained 
and  no  current  is  passing  from  A  to  D,  when  the  wire  leading  from 
A  touches  the  German  silver  wire  at  the  point  D. 

If,  now,  we  find  that  B  D  measures  20  centimetres,  and  D  C 
measures  80,  we  have  the  equation  20  ;  80  ::100:  x,  from  which  we 
find  the  galvanometer  and  other  resistance  coil  to  measure  400  ohms. 
By  separately  measuring  the  extra  resistance,  as  iu  Fig.  4,  and 
deducting  it  from  the  400  ohms,  we  would  be  enabled  to  tell  the 
true  resistance  of  the  galvanometer. 


The  Three-Wire  System. 


.\t  the  recent  meeting  of  the  English  Institution  of  Electrical 
Engineers,  one  of  the  speakers,  says  Lightning,  introduced  an 
unexpecttd  and  welcome  variation  of  the  monotony  of  the  debate  by 
the  discovery  of  an  entirely  new  advantage  in  the  three-wire  system. 
It  was  so  convenient,  he  said,  to  have  your  lights  on  separate 
circuits,  so  that  you  could  extinguish  half  of  them.  This  reminds 
Lightning  of  a  three-wire  installation  it  once  heard  of,  in  which  the 
middle  wire  was  put  down  double  the  cross  section  of  either  of 
the  other  two,  because,  said  the  contractor,  it  had  to  carry  the 
current  on  both  sides. 


April  27,  189S. 


THE    ELECTRIC  A  Iv     WOirJLD. 


503 


Curves  for  Winding  Majtnets— I. 

BV    HAKKISON    H.    WOOD. 

In  deteniiiaing'  the  shunt  windings  of  a  dynamo  or  motor  many 
independent  and  often  conllicting  requirements  have  to  be  met. 
The  held  coils  must  not  become  too  hot;  the  enerjjy  lost  must 
not  be  so  great  as  to  impair  the  efficiency  of  the  machine;  the 
windings  frequently  have  to  be  confined  to  a  limited  space;  the 
weight  of  copper  must  be  kept  as  low  as  possible.  Usually  there 
's  but  one  size  of  wire  that  will  most  nearly  satisfy  all  these  con- 
ditions, and  the  problem  is  to  determine  from  the  given  data  this 
size  of  wire. 

The  various  quantities  that  enter  into  the  computation  are  the 
ampere  turns  necessary  to  set  up  the  desired  magnetization,  the 
impressed  electromotive  force,  the  length  of  wire  or  mean  length 


but  they  give  almost  at  a  glance  what  would  otherwise  take  a 
large  amount  of  labor  to  accomplish,  and  by  means  of  them  the 
designer  can  see  just  how  the  variation  of  one  quantity  will  affect 
all  the  others;  and  with  whatever  quantities  he  may  have  given 
the  others  can  be  determined  by  simple  inspection.  If  the  as- 
sumptions are  such  as  to  make  the  choice  of  a  satisfactory  wind- 
ing impossible,  he  can  see  at  a  glance  just  what  alterations  to 
make  in  the  original  assumptions  in  order  to  produce  the  desired 
result. 

Two  sets  of  curves  have  been  constructed,  each  set  consisting 
of  a  curve  for  each  size  of  wire  from  No.  4  to  No.  36.  It  has  been 
found  convenient  to  use  two  separate  cuts  for  each  set.  Fig.  1 
containing  the  curves  for  the  smaller  sizes  of  wire,  and 
Fig.  2  those  for  the  larger.  The  curves  in  ihe  first  set  show  the 
relation  between  ampere  turns   and   mean  length   per  turn,  and 
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of  one  turn,  the  number  of  turns,  the  current,  the  resis'.ance, 
and  the  available  space  for  winding.  These  are  all  interdepend- 
ent, and  from  the  relations  that  exist  between  them  various 
formuUt  have  been  derived  that  will  give  the  diameter  of  wire 
that  will  have  to  be  used.  To  satisfy  all  the  requirements,  how- 
ever, may  necessitate  several  trials,  and  as  the  formula;  are 
complicated,  this  is  a  laborious  process. 

When  the  relation  that  exists  between  variable  quantities  can 
be  expressed  by  means  of  an  equation,  however  simple  the 
equation  may  be,  it  is  often  a  great  help  to  represent  the  relation 
graphically  on  cross  section  paper.  This  is  especially  true  in 
regard  to  the  above  quantities,  and  the  writer  has  endeavored  in 
the  following  curves  to  represent  in  the  most  useful  and  com- 
prehensive manner  the  complicated  relations  that  exist  between 
them. 

The  curves  do  not  supply  any  new  methods  for  dynamo  design, 


those  in  the  second  set  the  relation  between  current  and  total 
length  of  wire.  It  is  a  familiar  fact  that  increasing  or  decreas- 
ing the  total  length  of  wire  on  a  magnet  will  not  alter  the  num- 
ber of  ampere  turns,  providing  the  mean  length  per  turn  is  not 
changed.  The  only  effect  will  be  to  decrease  or  increase  the  cur- 
rent density.  Therefore,  if  a  certain  size  of  wire  is  found  from 
set  No.  I.  to  give  the  desired  number  of  ampere  turns,  any  cur- 
rent density  or  length  of  wire  can  be  chosen  from  the  curve  for 
that  size  of  wire  in  set  No.  II.,  depending  only  on  the  independent 
limitations  of  space,  heating  effects,  efficiency,  weight,  etc. 

In  using  the  curves  for  determining  the  shunt  windings  of 
dynamo  machines  care  must  be  taken  to  use  the  actual  eleclro. 
motive  force  impressed  at  the  terminals  of  the  coil  which  is  to 
produce  the  required  ampere  turns. 

Conslruction  of  Curves  in  Set  No.  /. 
L  =■  total  length  of  wire  in  feet. 
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/    =  mean  leng-tli  of  a  turn  in  feet. 
S  =  total  turns. 
A'  =  total  resistance. 
r   —  resistance  per  foot  at  75°  F. 
E  —  impressed  electromotive  force. 
C  =  current. 
Multiplyinff  the  equation 

by  /.,  wc  liave 


A  X  C  =  A  X 
But  L  =  S  I  and  R  =  L  n  hence 

sex/ 


F. 


(1) 


r  is  constant  for  each  size  of  wire.  Therefore  if  E  be  taken 
constant  at,  say,  500  volts,  the  relation  between  5  C  (ampere 
turns)  and  /  (mean  length  per  turn)  will  be  represented  by  a 
rectangular  hyperbola.  This  curve  for  each  size  of  wire  froiu 
No.  4  to  No.  36  has  been  plotted  for  the  value  of  E  ==  SCO,  the 
abscissiv  being  values  of  5  Cand  the  ordinates  values  of  /. 


the  reading  for  500  volts  as  the  E.  M.  F.  chosen  is  to  500  volts. 
Five  scales  have  been  placed  on  the  sheets  to  correspond  to  E. 
M.  Fs.  500,  400,  30{),  200,  100  ;  and  readings  for  any  other  E.  M.F. 
can  be  determined  by  simple  arithmetical  interpolation. 

The  limits  of  the  curves  have  been  chosen  so  as  to  include  all 
values  of  S  Cand  /ordinarily  met  with  in  practice.  The  limits 
between  which  the  values  of  /  lie  are  yi  ft.  and  18  ft.,  and  those 
of  .S"  C  are  500  to  30,000  on  sheet  No.  1  and.30,000  to  1,000,000  on 
No.  2. 

The  value  of  r  used  in  plotting  the  curves  is  for  75  degrees 
F.  As  field  coils  of  a  dynamo  machine  are  almost  always 
worked  at  a  higher  temperature  than  this,  a  temperature 
correction  may  have  to  be  applied,  and  can  be  done  as 
follows : 

T=  Temperature  in  degrees  F.  at  which  the  coil  will 
be  worked. 

r  =  resistance  of  wire  per  foot  at  7"  degrees  F. 

r,  =  resistance  of  wire  per  foot  at  75  degrees  F. 
S  <?  =  ampere  turns  at  7"  degrees  F. 
5  Ci  =  the  number  to  be  looked  for  on  the  scale. 
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Since  readings  on  a  curve  are  most  accurately  determined 
when  the  inclination  of  the  curve  is  most  nearly  45  decrees, 
and  since  the  intervals  between  the  units  on  the  two  sca'es 
may  be  decreased  as  the  number  of  units  increases  without 
increasing  the  percentage  of  error  of  the  readings,  the  hori- 
zontal and  vertical  scales  have  been  shortened  at  suitable  points. 
The  scale  of  abscissa;  has  been  shortened  in  Fig.  1  at  the 
values  of  .V  C  =  3,000  and  15,000,  and  the  scale  of  ordinates  at 
/  =  3  and  7;  and  on  Fig.  2  at  SC  =  100,000  and  400,000,  and  at 
/  =  5. 

The  curves  can  be  used  not  only  for  an  impressed  electromo- 
tive force  of  500  but  for  any  value  of  £■  whatever.  From  equa- 
tion (1)  it  is  evident  that  if  /  and  r  remain  constant  5  (Twill  be 
directly  proportional  to  E.  Hence,  a  scale  for  5  C  may  be  plotted 
that  will  correspond  to  any  desired  value  of  E,  and  its  readings 
for  any  point  on  any  of  the  curves  will  be  in  the  same  ratio  to 


Since  the  rise  of  resistance  with  temperature  in  copper  wire 
s  .21  per  cent,  per  degree  F.  we  have 

r  =  >-,  [l  +  ( 7"  —  75t  X  .0021] 

-  r,    [.0021   T-\-  .8425]  (21 

E 

SC  X  /  =      -  (at  75°  F.)  (1) 


Fro 


and 


(1) 


sex  /  = (at   7^  F.) 

r 

se, r_ 

S  r,  =  5  r  [.0021  7'+  .8425]  (3) 

The  value  of  S  e  to  be  looked  for  on  the  scale  can  thus  be 
found  from  the  given  value  at  7"  degrees  F.  by  substituting  the 
value  of   7"  in  the  above  equation. 

(To  be  continued.) 


we  have 
and 
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186.  An  iiispi-clion  of  Figs.  148-150  will  rendi-r  it  tviiluiil  tliat  tin- 
effect  of  superposition  of  the  armature  M.  M.  F.  upon  tlu- 
M.  M.  F.  of  the  field  magnets,  is  to  weaken  the  intensity  of  tin- 
field  flux  at  Uie  leailing  edges  of  the  pole  pieces,  and  to  strengthen 
the  intensity  at  the  trailing  edges  of  the  pole  pieces.  At  the  same 
time,  it  is  necessary  to  advance  the  Iirusbes;  i.  c. ,  the  diameter  of 
commutation,  so  as  to  bring  the  commuted  coils  under  the  leading 
edges  of  the  pole  pieces,  in  order  that  they  may  receive  a  sufficiently 
powerful  intensity  of  field  flux  to  enable  the  annature  current  to 
be  reversed  in  the  coil  under  the  brushes,  and  sparkless  conunuta- 
tion  thus  to  be  effected.  If,  however,  the  number  of  ampere-turns  on 
the  armature;  i.  i: ,  its  M.  M.  V.  at  a  given  load,  be  sufTiciently 
great,  the  field  flux  at  the  leading  edges  of  the  poles  will  be  so  far 
weakened  that  the  intensity  left  there  will  be  insufficient  to  effect 
sparkless  commutation,  no  matter  how  great  the  lead  may  be.  In 
other  words,  the  flux  from  the  armature  will  overpower  the  field 
flux,  in  any  position  of  the  brushes.  This  will  take  place  when  the 
M.  M.  F.  due  to  half  the  turns  of  active  conductor  on  the  anna- 
ture, covered  by  the  pole  face,  is  equal  to  the  drop  of  magnetic 
potential  in  the  field  flux  through  the  entrefer. 

187.  The  magnetic  intensity  under  the  edge  of  the  leading  pole  piece 
will  be  zero,  when  the  magnetic  difference  of  potential  between  this 
polar  edge  and  the  armature  core,  immediate!)'  beneath,  is  zero. 
The  magnetic  difference  of  potential  across  the  gap  at  this  point 
due  to  the  field  flux  alone,  will  be  the  magnetic  drop  in  the  entrefer, 
or  (S,(f,  wliere  (B,  is  the  field  intensity  in  the  gap  with  no  current  in 
the  armature,  and  d,  the  length  of  the  entrefer  in  cms.  The  total  M.  M. 

F.  of  the  armature  along  the  arc  of  one  pole  will  be   .,      w,  where  w, 

is  the  number  of  turns  covered  by  the  pole,  and  this  will  be  the  total  dif- 
ference of  potential  in  the  nia,gnetic  circuit  of  the  armature.  Assum- 
ing that  the  armature  is  not  operated  near  the  intensity  of  magnetic 
saturation,  almost  the  entire  reluctance  in  the  armature  circuit  will  be 
in  the  entrefer.  Fig.  152  represents  diagrammatically  the  magnetic  cir- 
cuit of  a  Granmie-ring  armature.  The  reluctance  between  be  and  cd, 
in  the  field  pole,  also  between  e/  and  /a,  in  the  armature,  will  be 
c^mparativelj'  small,  so  that  the  total  magnetic  difference  of  potential 
developed  by  the  armature  will  be  expended  in  the  two  air  gaps  ab 
and  de,  half  the  M.  M.  F.  of  the  tvjrns  beneath  the  pole  face  being 
expended  in  each  air  gap.  Strictly  speaking,  the  magnetic  flux  pro- 
duced by  the  armature  will  not  be  confined  to  the  paths  indicated 
by  the  dotted  arrows,  but  will  pass  across  the  air  gap  at  all  points 
not  situated  on  the  neutral  line  r/.  The  above  principles  ma}-  be 
relied  upon,  however,  to  a  first  approximation. 

188.  In  order,  therefore,  that  a  smooth -core  armature  should  be 
capable  of  sparkless  commutation,  the  M.  M.  F.  of  the  turns  on  its 
surface,  covered  by  each  pole,  should  be  somewhat  less  than  the  drop 
of  magnetic  potential  in  each  air  gap.  For  example,  if  each  air  gap 
or  entrefer  has  a  length  of  2  cms,  and  the  intensity  in  the  air  is 
3,000  gausses,  the  drop  of  potential  in  the  air  will  be  6,000  gilberts. 
If  the  Gramme-ring  armature  turns,  covered  by  one  pole-piece,  are 
200,  then  a  current  of  80  amperes  froi;i  the  armature  will  represent  40 
amperes  on  each  side,  and  the  M.  M.  F. ,  produced  by  this  current, 
will  be  *s-X  40  X  200  =  10,056  gilberts,  and  half  of  this  amount,  or 
5,028,  being  less  than  the  drop  of  field  flux  in  the  gap,  should 
leave  a  margin  for  sparkless  commutation. 

189.  Although  the  preceding  rule  enables  the  limit  of  current  for 
sparkless  commutation,  on  a  smooth-core  armature,  to  be  predicted 
under  the  conditions  described,  yet  it  by  no  means  follows  that 
sparkless  commutation  must  necessarily  be  obtained  if  the  M.  M.  F. 
of  the  armature  lies  within  this  limit.  If,  for  example,  the  number 
of  commutator  segments  is  very  small,  the  inductance  of  each  seg- 
ment may  be  very  considerable,  and  a  powerful  flux  intensity  may 
be  required  to  reverse  the  current  under  the  brush  in  the  presence 
of  such  inductance.  Xo  exact  rules  have  yet  been  formulated  for 
the  determination  of  the  inductance  in  a  coil  with  which  a  given 
current  strength,  speed  of  rotation,  and  field  intensity,  shall  render 
sparkless  comuiutation  possible. 

190.  The  methods  in  general  use  for  the  suppression  of  sparking 
may  be  classified  as  follows. 

(  1 ).  Those  which  aim  at  the  reduction  of  inductance  in  the  com- 
nmted  coils. 

(2).  Those  which  aim  at  the  rciluction  of  the  current  strength 
passing  through  the  coil  during  its  short  circuit    by  the  lirush,  and. 


therefore,  at  the  reduction  of  the  current  strength  which  must  be 
rever.i^d  before  the  short  circuit  is  over. 

(3).  Those  which  aim  at  the  reduction  of  the  amiature  reaction, 
or  its  influence  in  weakening  the  fiehl  intensity  in  which  the  coil  is 
commuted. 

1'>1.  There  are  two  methods  for  reducing  the  inductance  of  the 
armature  coils.  The  first  is  to  emjiloy  a  great  number  of  coni- 
mulator  segments,  thus  decreasing  the  number  of  turns  in  each  coil 
under  commutation.  It  is  evident  that  an  indefinitely  great  num- 
ber of  connnutator  segments  would  absolutely  prevent  sparking.  A 
great  number  of  commutator  segments  is,  however,  both  trouble- 
some an<l  expensive,  so  that  in  practice  a  rea.sonable  maximum 
cannot  be  exceede<l.  The  secoml  method  for  lessening  the  induc- 
tance of  the  annature  coils  differs  from  the  preceding  only  in 
the  method  of  connection.  It  consists  in  providing  two  separate 
windings  or  sets  of  coils,  or,  as  it  is  sometimes  called,  in 
double-winding  the  armature.  The  two  separate  windings 
are  insulated  from  each  other,  but  are  connected  to  the  commutator 
at  alternate  segments,  so  that  the  brush  rests  coincidently  upon 
segments  that  are  connected  with  each  winding.  Each  winding, 
therefore,  furnishes  half  the  current  strength  and  the  effect  of  the 
inductance  in  each  coil  is  reduced. 

192.  When  the  brushes  are  not  so  shifted  as  to  bring  the  diameter 
of  commutation  into  coincidence,  or  even  in  advance  of  the  neutral 
point,  the  coil  under  commutation  will  be  situated  in  a  magnetic 
flux  in  the  wrong  direction ;  i.  c. ,  a  magnetic  flux  which  tends  to 
increase  and  not  to  reverse  the  current  strength  in  the  coil,  so  that 
when  the  coil  is  short  circuited  by  the    bnish,  the  current    strength 


Figs.  152  .\nd  153.— Current  Flow  in  Armature  Winding. 

becomes  increased  in  the  wrong  direction.  When,  for  any 
reason,  it  is  impossible  to  alter  the  lead  of  the  brushes  during  varia- 
tions of  load,  as,  for  example,  when  the  generator  has  to  run  with- 
out attendance,  the  sparking,  which  may  be  produced  at  the 
brushes  owing  to  the  resultant  flux  in  which  the  commuted  coils  lie, 
may  be  greater  than  that  due  to  the  mere  reversal  of  arn'.ature  cur- 
rent in  the  coil  under  the  influence  of  its  inductance.  In  such 
cases,  considerable  improvement  is  effected  by  the  insertion  of  a 
resistance  between  the  coils  and  the  commutator  segments  with 
which  they  are  connected.  Thus  in  Fig.  153,  the  connecting 
wires  a2  and  rl,  are  sometimes  made  of  German  silver.  It  is 
evident  that  under  the-e  circumstances,  the  coil  undergoing  com- 
mutation will  not  only  have  the  resistance  of  the  coil,  but  also  the 
resistance  of  the  German  silver  wires  in  its  local  circuit  through 
the  brush,  and  the  current,  which  can  be  set  up  in  this  circuit  by  the 
E.  M.  F.  induced  in  the  coil,  owing  to  its  motion  through  the  dis- 
torted field,  is  prevented  from  assuming  considerable  strength.  The 
value  of  the  German  silver  resistances,  although  great  by  comparison 
with  the  resistance  of  a  .single  coil,  is  small  when  compared  with  the 
resistance  of  the  entire  armature,  and,  consequently,  does  not  greatly 
add  to  the  armature's  effective  resistance.  It  is  clear  that  this 
method  does  not  obviate  the  sparking  due  to  the  inductance  of  the 
armature  coils,  but  tends  rather  to  obviate  that  due  to  the  establish- 
ment of  unduly  powerful  currents  in  the  short  circuited  coil  in  the 
wrong  direction,  and  which  current  has  suddenly  to  be  reversed 
when  the  short  circuit  is  broken.  The  method  is,  therefore,  gener- 
ally employed  with  armatures  for  which  the  brushes  cannot  be 
shifted. 

193.  The  most  generally  adopted  plan  for  reducing  sparking  is  to 
employ  a  comparatively  high  resistance  in  the  brush  itself.  .\n 
examination  of  Fig.  153,  will  show  that  if  the  resistance  in  tl;e  tip 
of  the  brush  B,  can  be  made  sufficiently  great,  the  current  which 
enters  the  commutator  from  the  wires  will  be  so  far  reduced,  before 
contact  with  the  brush  tip  ceases,  that  when  the  rupture  does  take 
place,  practicallv  all  the  current  from  the  annature  will  be  passing 
through  the  coil  in  the  right  direction;  J.  f. .  in  the  same  direction 
as  that  it  will  have  when  the  brush  has  passed  to  the  next  coil,  and. 
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consequently,    the    current    strength    which    has    suddenly    to    lie 
reversed  when  the  brush  leaves  the  bar  is  very  small. 

194.  Thus  in  Fig.  153,  suppose  the  armature  is  rotating  in  the 
direction  of  the  large  curved  arrow,  the  coniniulator  segment  1  is 
about  to  move  from  beneath  the  brush  B.  The  coil  labc  1,  is  about 
to  change  position,  from  the  left  hand  to  the  right  hand  side  of  the 
annature.and  the  current  in  the  coil  is  about  to  change  in  direction, 
as  indicated  by  the  small  curved  arrows,  from  the  direction  ab  c,\.o 


Fig.  154.— Device  for  Preventing  Armatvre  Reaction. 

the  direction  (A  (7.  The  current  le.iving  the  armature  having  recently 
been  flowing  t6  the  brush  />',  from  section  1,  and  the  wire  c  l,is  now 
flowing  from  sections  2  and  1,  and  from  wires  a  2  and  c  1.  If  the  resist- 
ance in  the  tip  of  the  brush  is  considerable  relatively  to  that  in  the 
whole  breadth  of  the  brush,  the  current  through  cl  B.wiW  be  relatively 
reduced,  and  that  through  a  2  B,  relatively  increased.  This  will 
require,  however,  that  the  current  from  the  right  hand  side  of  the 
armature  shall  be  forced  through  the  coil  d,  in  the  direction  c  b  a, 
and  the  more  nearly  this  can  be  accomplished  before  contact  is 
broken  between  1  and  B,  the  less  opportunity  there  is  offered  for 
the  inductance  of  the  coil  a  b  c,  to  produce  a  spark  at  rupture.  With 
this  purpose  in  view,  brushes  are  made  up  of  strips  of  German 
silver  interleaved  with  copper  or  of  woven  gauze;  or  they  may  be 
made  of  carbon  with  a  speciallj-  high  resistivity.  This  plan  tends  to 
reverse  the  current  in  the  arn:ature,  during  the  period  of  short 
circuiting,  and  also  aids  in  checking  any  undue  current  in  the 
wrong  direction,  caused  by  distortion  of  the  field  flux,  owing  to 
armature  reaction. 

195.  Referring  now  to  the  third  method,  a  variety  of  plans  have 
been  attempted  at  different  times  for  bringing  about  a  reversal  of 
the  current  in  a  commuted  coil,  during  the  period  of  short  circuiting, 
by  the  action  of  a  specially  directed  magnetic  flux  upon  this  coil, 
as,  for  example,  by  winding  a  special  magnet  placed  -with  its  pole 
immediatelv  over  the    short  circuited    coil,  in    such  a  manner   that 


the  M.  M.  P.  needed  on  such  controlling  magnets  may  require  to 
be  very  considerable,  and,  for  this  reason,  the  plan  in  this  form 
h.is  never  come  into  general  use. 

196.  In  this  direction  a  method  h.as  recently  been  proposed 
for  obtaining  sparklcss  commutation  by  introducing  into  the  mag- 
netic circuit  of  the  machine,  a  M.  M.  F.  equal  in  amount,  but 
opposite  in  direction,  to  that  of  the  armature.  This  has  the  effect  of 
practically  preventing  all  armature  reaction  and  distortion  of  the  field 
flux.  It  is  carried  out  by  winding  around  the  aniiature  and  through 
the  field  poles,  as  shown  in  Fig.  154, a  number  of  turns,  between  A 
and  B,  equ.il  to  that  of  the  armature  winding,  and  in  series  with 
the  annature,  so  that  the  ampere  turns  in  the  balancing  coil  A  B, 
are  equal  and  opposed  to  the  ampere  turns  on  the  armature.  The 
two  M.  M.  Fs.  thus  counterbalance  and  neutralize  each  other, 
leaving  the  field  flux  practically  unchanged  at  all  loads  of  the 
machine.  Bv  this  means  all  sparking  due  to  distortion  of  the  field 
is  prevented,  and  only  the  sparking  due  to  the  inductance  of  the 
commuted  coil  and  the  current  reversal  in  the  same  is  left.  In 
order  to  check  this,  an  additional  winding  or  magnet  over  the  com- 
muted coil  is  introduced  for  the  purpose  of  reversing  the  E.  M.  F.  in 
this  coil  as  above  described,  a  process  which  is  more  usual  of 
application  when  no  armature  reaction  exists  than  when  armature 
reaction  is  unchecked.  A  quidripolar  machine  wound  in  this  man- 
ner with  a  quadruple  set  of  balancing  coils  is  shown  in  Fig.  155. 

197.  While  it  is  claimed  for  this  method  that  it  entirely  over- 
comes armature   reaction,  3'et  it  possesses    the  disadvantage    that  it 


Fig.    155.— QuADRIPOLARnGENERATOR    WITH    B.^L.'VNCING   COHS. 


the  flux  from  this  magnet,  penetrating  the  commuted,  revolving  coil 
may  induce  in  it  an  E.  M.  F.  sufficiently  powerful  to  set  up,  in  the 
short  circuit,  a  current  strength  equal  to  that  which  the  coil  must 
sustain  after  commutation  is  over.  In  other  words,  to  produce 
automatically  that  which  the  lead  of  the  brushes  would  be  capable 
of  effecting  under  the  most  favorable  conditions.  When,  however, 
the  "current    through  the  armature    and  its  M.  M.  F.  are    powerful, 


Figs.  156  and  157. — Device  for  Preventing  Sparking. 

requires  the  use  of  what  is  practically  an  extra  armature  winding 
upon  a  part  of  the  machine  which  does  not  revolve,  thus  intro- 
ducing an  additional  cost  and  complexity.  It,  therefore,  remains  1o 
be  determined  how  far  the  advantage  of  sparkless  operation  is  offset 
by  extra  resistance,  weight,  material,  and  cost. 

Another  method  which  has  been  tried  in  England  for  the  pur- 
pose of  suppressing  sparking,  adds  extra  coils  on  the  armature, 
one  between  each  commutator  segment  and  the  armature  con- 
nection. These  coils  are  arranged  in  such  a  manner  that  the 
E.  M.  F.  induced  in  them  by  their  revolution  through  the  field 
shall  reverse  the  direction  of  the  current  in  the  coil  under  com- 
mutation. Fig.  156  represents  the  Inethod  of  winding,  and  Fig.  157 
the  action  of  the  various  E.  M.  Fs.  In  Fig.  156  the  inner  ring  with 
the  additional  coils  actualU-  forms  part  of  the  armature  core  and 
receives  the  flux  from  the  field.  Fig.  157  shows  the  coil  x,  being 
short  circuited  by  the  brush,  and  the  direction  of  the  current  in  this 
coil  is  being  reversed  by  the  action  of  the  auxiliary  coil  c,  which 
is  still  under  the  trailing  pole  edge,  so  that  when  the  bar  B,  leaves 
the  brush  no  serious  spark  shall  follow. 

198.  In  one  dynamo-electric  machine  having  but  three  commu- 
tator segments,  the  spark  is  prevented  from  forming  by  an  air  blast 
directed  against  the  commutator  in  such  a  manner  as  to  extinguish 
the  incipient  spark  at  the  breaking  of  the  short  circuit.  This  air 
blast  is  supplied  by  a  small  centrifugal  pump  rotating  with  the  arma- 
ture. 

199.  Thus  far  we  havemainly  considered  smooth-cored  armatures. 
The  great  majority  of  dynamos,  in  construction  at  the  present  time 
are,  however,  toothed-cored  armatures.  In  the  first  production  of 
these  machines,  the  sparking  which  they  exhibited  was  more  trouble- 
some and  violent  than  in  smooth-cored  armatures  of  equal  size,  and 
apparently  for  the  reason  that  the  inductance  of  each  armature  coil 
was  increased,  owing  to  its  being  surrounded,  or  nearly  surrounded, 
by  iron,  instead  of  having  an  iron  base  only, as  in  the  smooth  cored 
type.  This  difficulty  has  siijce  been  overcome  by  careful  designing, 
and  toothed-cored  armatures  are  now  constructed  which  give  less 
trouble  from  sparking  than  smooth-cored  armatures  of  equal  size 
and  output.  This  is  accomplished  by  giving  such  a  cross  section 
to  the  teeth  ip  the  armature  that,  at  no  load,  the  iron  in  the  teeth  is 
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nearly  saturated,  and  has,  therefore, a  high  reluctivity.  The  preseucL- 
of  armature  reaction  tends  to  increase  the  intensity  in  the  teeth 
beneath  the  trailing  pole  edges,  and  to  diminish  it  in  the  teeth 
beneath  the  leading  pole  edges,  as  already  observed  This  tendency 
is  opposed  by  the  increasing  reluctivity  ot  the  saturated  teeth  at  the 
trailing  pole  edges,  and,  consequently,  the  teeth  tend  to  restore  an 
equal  distribution  of  magnetic  flux  over  the  surface  of  the  annature; 
or,  in  other  words,  tend  to  check  the  effect  of  armature  reaction. 
.\t  the  same  time, the  high  reluctivity  of  the  teeth  lends  to  diminish 
the  inductance  of  each  coil  undergoing  commutation,  so  that,  by 
careful  adjustment, the  existence  of  the  teeth  is  not  merely  a  mechan- 
ical but  also  a  considerable  electrical  advantage. 

In  practice,  the  output  of  a  generator  is  not  really  limited  by 
excessive  sparking.  .\s  usually  designed,  the  temperature  elevation 
of  the  annature,  evQn  when  thoroughly  ventilated,  fixes  the  limit  to 
the  output  before  the  sparking  becomes  troublesome.  And,  in 
fact,  many  generators  are  to-day  in  use  which  never  require 
to  have  any  lead  given  to  their  brushes  and  need  only  occasional 
attention  to  their  commutators. 

200.  In  the  preceding  discussion,  we  have  considered  armature 
reaction  from  the  standpoint  of  the  Gramme-ring  armature  only, 
but  the  same  principles  are  equally  applicable  to  disc  or  drum 
armatures. 

Laboratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued.  ) 


Electrical  Terminology. 


Self  Inductances. 


MM.  Roosen,  Colard  and  Close  in  the  current  number  of  the 
Bulletin  de  la  Soc^it^  Beige  d'Electiiciens  give  the  result  of  some 
measurements  of  self-inductances,  from  which  tue  following  table 
has  been  compiled : 


Resistance 
ohms. 

Current 

railliam- 

peres. 

Self-Inductance. 

Armature 
up. 

Armature 
down. 

Maenets  of  Morse  apparatus- 

890 
776 

10 
10 
10 
10 

IS 
47.3 
11 
18.6 

Two  coils  in  series 

Two  coils  in  parallel.. 

54  5 
14.2 

45  S 

The  writers  ascribe  the  difference  in  the  value  of  the  self-induct- 
ance of  the  Morse  magnet  with  the  armature  up  and  the  armature 
down  to  a  difference  in  saturation.  While  the  value  of  a  self  induct- 
ance depends  upon  the  leakage  and  saturation,  it  also  depends 
upon  a  varying  reluctance,  which  in  the  present  case  is  the 
principal  factor. 

The  Edinburgh,  Scotland,  Municipal  Station. 


The  Edinburgh  municipal  electric  suply  station,  which  has  been 
recently  opened,  is  desiged  for  both  continuous  and  alternating 
current  supply;  the  former  working  on  the  three- wire  system  for 
the  nearer  districts,  and  the  latter  working  at  high  pressure  with 
transformers,  for  the  districts  which  are  more  remote.  The  plant 
capacity  of  the  station  is  40,000  glow  lamps  and  175  street  arc  lamps. 
A  battery  ot  the  newest  type  of  Crompon-Howell  storage  cells  h-s 
been  erected.  The  alternating  current  is  supplied  at  a  frequency  of 
60  periods,  from  two  Ferranti  alternators  direct  coupled  to  Willans 
engines.  Besides  supplying  the  outlying  districts,  these  alternator? 
also  drive  the  street  arc  lamps  through  Ferranti  rectifiers.  The 
feeders  consist  of  armored  cables  for  the  alternating  currents,  and 
bare  copper  in  conduits  for  the  continuous  currents.  The  distributors 
consist  of  covered  cables  in  earthenware  conduits.  The  charge  for 
supply  will  be  12  cents  per  kw  in  the  night,  and  seven  cents 
during  the  daytime;  and  a  sj-stem  of  discounts  will  be  adopted. 

Perhaps  the  Truth,  But— 


In  its  reports  of  the  meetings  of  the  English  Institution  of  Elec- 
trical Engineers,  one  of  our  English  contemporaries  indulges  in 
rather    pointed    personal    criticism,  of    which    the    following   is  an 

example:  "After   Mr.  — —  arose   the   irrepressible    Dr.  ,  whose 

penetrating  voice  and  exasperating  drawl  the  long- suffering  audience 
endured  until  his  allusion  to  some  experiments  on  mice,  guinea 
pigs,  etc.,  gave  Mr.  Preece  a  chance  for  a  joke  to  the  effect  that  the 
guinea'pigs  were,  perhaps,  directors.  The  pent-up  feelings  of  the 
members  were  relieved  by  a  burst  of  laughter,  and  the  learned 
doctor  subsided,  wondering  what  they  could  find  to  laugh  at." 


To  the  Editor  qf  The  Electrical  Wortd: 

Sir:  In  the  London  lilectriciaii  of  about  a  month  ago,  a  letter 
of  mine  was  published,  in  which  it  was  urged  that  as  "kation" 
was  the  name  originally  given  to  the  ion  separating  at  the  kathode, 
and  as  it  is  undoubtedly  a  word  etymologically  correct,  whereas 
"kathion"  is  incorrect,  a  return  should  be  made  to  the  older  ter- 
minology. Unfortunately  the  aspirated  form  of  the  word  has  crept 
into  some  modern  books,  and  into  many  articles  in  electrical  jour- 
nals, but  I  think  it  is  a  pity  for  the  error  to  be  perpetuated. 

From  one  point  of  view,  it  is  a  small  matter,  but  if  we  are  to 
use  words  derived  from  the  Greek  at  all  there  Is  no  reason  why 
they  should  not  be  derived  properly,  and  really  show  their  origin. 
The  word  "ion"  is  the  neuter  participle  of  the  verb  t'ifii  and 
means  the  thing  going.  The  compound  K/ntija  gives  the  participle 
narmy  the  thing  ^oing  down  (with  the  current).  There  is  no 
participle  xaOioj-  and  therefore  no  ground  for  introducing  the 
aspirate  into  English.  A  correspondent  to  the  Electrician  criticis- 
ing my  letter  suggested  KuOiinu,  to  send  down,  as  the  origin  of 
"kathion,"  but  there  is  not  much  difliculty  in  showing  the  incor- 
rectness of  this  view  and  that  his  argument  is  untenable. 

As  The  Electrical  World  is  so  widely  circulated,  I  think  that 
if  you  were  to  insist  that  all  articles  published  in  your  paper  should 
adopt  the  correct  spelling,  your  readers  who  may  not  have  consid- 
ered the  question  of  origin  and  may  have  become  accustomed  to 
"kathion"  would  soon  quite  naturally  use  "kation,"  and  thus  one 
etymological  barbarism  would  be  removed  from  electrical  literature. 

Royal  Military  College  of  Canada.  John  Waddell. 


Electrical  Power  Transmission  at  High  Voltages. 

To  the  Editor  of  The  Electrical  IVorld  : 

Sir  :  In  your  issue  of  March  16,  Dr.  Louis  Bell  states  that  there 
is  at  present  no  plant  operated  at  more  than  10,000  volts.  I  wish, 
however,  to  inform  your  readers  that  the  power  plant  of  the  Oerli- 
kon  Works,  which  has  been  in  steady  and  successful  operation  for 
nearly  three  years,  works  actually  at  an  effective  pressure  of  13,000 
volts.  No  serious  trouble  has  been  experienced  with  the  insulation 
of  the  line,  which  is  of  bare  coppc  supported  on  large  porcelain 
■nsulators  of  a  special  type.  Emil  Kolben. 

Oeelieon.     Switzerland. 

To  the  Editor  of  The  Electrical  World  ; 

Sir:  I  am  pleased  to  be  corrected  by  Mr.  Kolben  regarding  the 
voltage  of  the  three-phase  power  transmission  plant  at  the  Oerlekon 
Works.  My  information  was  derived  from  publications  in  the  tech- 
nical papers  shortly  after  the  plant  was  installed,  and  the  voltage 
was  given  at  about  half  that  mentioned  by  Mr.  Kolben.  It  is  not 
unlikely,  as  in  the  case  of  the  San  Antonio  transmission  plant  in 
California,  that  the  voltage  originally  tried  was  half  the  final  voltage. 
At  all  events,  the  present  conditions  of  operation  bear  out  in  a 
very  gratifying  manner  the  statements  in  my  article  concerning  the 
feasibility  of  operating  transmission  lines  at  and  above  10,000  volts 
without  extraordinary  precautions  for  insulation.  I  am  much 
obliged  to  Mr.   Kolben  for  the  information  and  correction. 

Chicago,  III.         Louis  Bell. 

The  Bonta  Telephone  Patents. 

To  tlie  Editor  of  The  Electrical  World: 

Sir:  In  your  issue  of  April  13th,  in  connection  with  your  article 
on  the  Standard  Telephone  Company  of  New  York,  in  closing  you 
state  that  you  have  learned  that,  amongst  other  patents,  the  Stand- 
ard Telephone  Ccmpany  control  the  Bonta  patents.  We  will 
consider  it  a  favor  if  you  will  correct  this  error  in  your  next  issue, 
as  all  of  the  Bonta  patents  are  owned  absolutely  b5-  us. 

M.  &  B.  Telephone  Co. 

PHILADELPHIA,    Pa. 

[The  officers  of  the  Standard  Telephone  Company  state  that  they 
do  not  control  the  Bonta  patents,  and  never  asserted  that  they  did 
so.  Our  information  was  obtained  from  the  presumably  ofiScial 
public  statement  announcing  the  foimation  and  plans  of  the  Standard 
Telephone  Company. — Ed.] 

Electric   Traction  in  Oporto. 


A  contract  has  recently  been  secured,  in  competition  with  several 
German  firms,  by  the  French  Thomson-Houston  Company  for  the 
construction  of  an  electric  tramway,  about  two  miles  long,  on  the 
overhead  conductor    system    in    the  city  of  Oporto. 


Afote.—The  object  of  this  department  is  to  (fire  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreiprn  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  ils  object, 
and  the  tnost  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  oeSce  of  The  Elkctricai,  World.  927  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear ;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  atwve.  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non. electrical  journals,  or 
of  such  electrical  journals  as  are  not  legularly  abstracted,  will  send  the  compiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS,   MOTORS  ."VND  TR.\NSFORMERS. 

Iiidiution  Motor. — In  a  short  article  by  Mr.  Kennedy  in  the  Lend. 
"Elec.  Rev.,".\pril  5,  on  "The  Early  History  of  the  Polyphase  Motor" 
he  expresses  his  belief  that  the  Bailey  motor  was  the  first  true  polyphase 
induction  motor  yet  discovered.  He  criticises  very  unfavorably  the 
recent  American  Institute  paper  of  I.ieut.  Reber.  the  results  of  whose 
"bewildering  mathematical  formula"  he  claims  are  useless  to  an 
etjgineer:  he  repiints  Mr.  Steinmetz's  simple  theory  of  the  induction 
motor.     (See  also  The  Electric.\i,  World.  April  20,  p.  474.) 

AlleriitUing  Currtnl  Motors.— Tbe  Lond.  "Elec.  Rev.,"  March 29,  begins 
an  article  by  Mt.  Rhodes  of  a  general  nature :  in  the  present  portion  he 
discusses  synchronous  motors  and  their  theory. 

Dynamo  with  Single  Bearing. — .A  translation  in  abstiact  from  the 
French,  of  the  dynamo  mentioned  in  the  Digest,  March  9,  designed  by 
Mr.  Helmer  of  the  Cail  Company  is  given  with  illustration?  in  the  Lond. 
"Elec.   Eng.,"  Apiil  5. 

Motor  Alternator— Tbe  "West.  F.lec,"  .ipiil'ia,  reprints  the  descrip- 
tion with  the  illustration  of  the  laboratory  machine  mentioned  in  the 
Digest,  March  23. 

LIGHTS  AMD  LIGHTING. 

Comparative  Measurements  of  Different  Ineandcseent  Gas  Lights.  —  .Kn 
article  by  Dr.  Wedding  is  reprinted  in  the  "Elek.  Zeit.,"  .April  4;  it 
contains  the  results  of  measure-jients  in  the  form  of  tables  and  curves. 

F.ffeetize  Electric  Lig/iting.—Mr.  Maycock  in  Lond  "Elec.  Eng," 
.\pril  5,  describes  and  illustrates  some  incandescent  lamp  shades,  an 
inverted  arc  lamp,  and  a  hotizontal  one. 

Specifications  for  Street  Lighting  by  Arc  L.amps. — The  "Eng. 
News,"  April  II.  reprints  the  specifications  prepared  by  Mr.  Judson  for 
the  street  lights  now  furnished  to  the  city  of  Oswego. 

POWER  AND  HKAT. 

Eleetridty  in  Factories  an,l  U'orl-sliofs.-The  Lond.  "Elec.  Rev  " 
.\.pril  5,  abstracts  from  "L'Elec,"  the  recent  de'^criptive  article  on  the 
plant  at  a  libbon  and  silk  manufactory  in  St.  Etienne. 

Distribution  oj  Power  from  Niagara.— An  illustiated  descriptive 
article  by  Mr.  Perkins  is  published  in  the  "West.  Elec."  April  20:  it 
concludes  a  good  illustration  of  the  transformer  room  showing  the 
rotary  and  the  stationary  transformers. 

TRACTION. 
Electrolysis  of  Pipes.— The  "Elek.  Zeit.,"  .\pril  4,  contains  an  article 
by  Dr.  Rasch  in  which  he  discusses  a  number  of  points  involved  in  the 
return  circuit  for  electric  railways,  in  order  to  prevent  electrolysis  of 
underground  pipes.  Regarding  the  use  of  earth  plates  he  states  that  in 
endeavoring  to  reduce  the  voltage  one  should  be  careful  that  in  doing  so 
the  lesistance  of  th';  earth  ciicuit  is  not  reduced  to  a  greater  extent  than 
the  voltage  or  else  the  results  will  be  worse  than  before;  if  the  resist- 
ance between  the  conductors  and  the  earth  is  relatively  small,  then  the 
effect  of  earth  plates  on  the  total  resistance  of  the  earth  circuit  will  be 
very  small  and  the  loss  of  voltage,  as  also  the  current  strength,  will  be 
affected  only  slightly  but  in  the  same  direction  as  iu  the  first  case;  the 
earth  plates  will  in  this  case  at  least  be  of  no  advantage ;  in  both  cases 
the  earth  plates  will  tend  to  distribute  the  cuiient  in  the  neighborhood 
of  the  central  station  and  thereby  will  diminish  the  current  density,  but 
he  argues  that  if  it  is  not  possible  to  avoid  the  damage  which  the  cur- 
rent does,  it  is  certainly  preferable  to  localize  it  on  a  fev.  pipes  even  if 
these  must  be  changed  more  frequently.  He  discusses  mathematically 
the  question  of  a  return  copper  circuit  parallel  with  the  rails,  and  finds 
that  to  reduce  the  current  flowing  through  the  earth  from  6  to  5  per  cent. 
of  the  total  current,  it  will  be    necessary  to  have  a  copper  return  circuit 


containing  .TS  times  as  much  copper  as  the  feeders;  this  is  based  on 
very  effective  bonding  but  if  this  does  not  exist  the  return  ciicuit  would 
have  to  be  still  larger;  he  concludes  that  good  bonding  is  much  better 
than  aiS  ertra  return  circuit. 

Breakdo7vn  Tests  with  Raihoay  Line  Material. — In  "Elec.  Power"  for 
.^pril,  Mr.  Sever  publishes  the  tabulated  results  of  breakdown  tests 
on  various  kinds  of  insulators  and  fixtures  for  railway  lines.  The  tests 
seem  to  indicate  that  with  1,200  volts  there  is  very  little  danger  from 
breakdowns,  the  leakage  over  wet  surfaces  being  much  more  seijous; 
there  appears  to  be  no  necessity  for  improving  the  quality  of  the 
insulating  materials  to  guard  against  higher  potentials,  but  some 
change  seems  necessary  to  protect  the  system  from  a  consideiable  loss 
through  leakage.  The  apparatus  used  for  testing  is  briefly  described  ; 
it  consists  of  a  separately  excited  alternator  and  step-down  transformer 
with  a  ratio  of  10  to  1,  and  a  step-up  transformer  with  a  ratio  of  1  to  500, 
the  voltage  in  the  latter  ciicuit,  which  may  be  raised  to  50,000,  being 
that  which  is  used. 

The  Electric  Kail-oay  for  Interurhan  Traffic. — In  a  short  article  by 
Mr.  Pope  in  "Elec.  Power"  for  -April,  he  compares  the  relative  merits 
of  electric  and  steam  roads  for  interurban  traflic. 

Lcno.x  .4 venue  Conduit   System. A    well    illustrated    description    is 

published  in  "St.  Ry.  Gaz.,"  April  13;  the  "Elec.  Rev.,"  April  17, 
also  contains  a  description  with  some  of  the  illustrations. 

Fenders.— The  "St.  Ry.  Gaz.,"  April  13,  abstracts  the  portion  of  the 
Massachusetts  Street  Railway  .Statistics  un  the  requisites  of  an  efficient 
fender. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 
Ti:e  I'arying  Cost  of  El  ctricity  Supply.— \n  an  article  under  this  head- 
ing by  Mr.  Wright  in  the  Loud.  "Elec,"  April  5.  he  discusses  the  cost 
of  supplying  electricity  showing  how  it  varies  in  practice  according  to 
the  number  of  hours  per  day  during  which  the  consumers  use  the  cui- 
rent;  he  refers  more  particularly  to  the  experiences  at  Brighton  where 
his  system  of  charging  has  been  in  use  for  two  years.  He  shows  by 
means  of  two  curves  the  impiovement  in  the  load  factor  due  to  the 
adoption  of  his  system.  The  annual  sale  of  electricity  per  maximum  kw 
taken  from  the  mains,  has  increased  nearly  25  per  cent.,  the  figures 
being  arrived  at  by  dividing  the  kw  hours  sold,  by  the  greatest  demand 
in  kw  experienced  at  any  moment;  they  show  that  the  average  demand 
and  the  maximum  demand  have  beer,  brought  more  nearly  to  coinci- 
dence;  the  revenue  derived  from  the  ma-ximum  kw  has  increased  about 
10  pel  cent,  although  the  aveiage  price  obtained  fell  moie  than  12  per 
cent. ;  the  sale  of  current  has  nearly  quadrupled  since  the  adoption  of 
the  system  while'the  maximum  load  at  the  generating  station  increased 
only  thiec-fold  ;  another  advantage  obtained  is  in  the  introduction  of 
.the  light  into  basements,  kitchens  and  other  places  where  it  would  not 
be  introduced  so  readily  under  the  uniform  system;  the  average  number 
of  kw  hours  consumed  per  lamp  installed  has  increased  15  per  cent., 
while  generally  the  reverse  is  the  case.  He  compares  the  table  of  figures 
in  Mr.  Leonard's  recent  .\merican  Institute  paper,  for  the  estimated 
power  charges  on  a  sliding  scale,  with  one  prepared  by  himself,  applied 
to  the  Brighton  station:  the  latter  figures  average  less  than  half  and  do 
not  vary  nearly  as  much.  He  discusses  the  subject  of  standing  charges 
and  the  running  cost  aer  unit;  for  the  Brighton  station  for  this  year  they 
work  at  12  cents  per  day  per  kw  demanded  for  the  former  and  two  cents 
for  lunning  costs.  The  costs  in  the  Brighton  station  will  be  about  met 
if  the  consumers  use  their  demand  on  the  average  one  hour  per  day  and 
paying  duiing  the  first  hour  14  cents  per  kw  hour,  after  this  it  may  be 
assumed  that  the  cost  of  supplying  each  kw  hour  will  not  exceed  two 
cents.  .As  there  are  really  only  two  divisions  in  the  items  constituting 
the  cost  of  supply,  namely,  standing  and  running  cost,  it  is  therefore 
only  necessary  to  have  two  rates  of  charges  in  oider  to  obtain  a  perfectly 
equitable  sliding  scale  and  this  without  involving  hardly  any  more 
clerical  work  than  a  uniform  piice  system.  That  station  he  believes 
holds  the  record  for  the  lowest  cost  of  production  and  the  greatest  sale 
per  inhabitant,  which  he  believes  is  attributable  largely  to  the  sliding 
scale  used.  He  attaches  importance  to  the  superiority  of  a  system  giving 
rebates  based  on  a  consumer's  actual  use  of  the  generating  plant  and 
mains,  over  one  based  on  the  more  or  less  prolonged  use  of  the  lamps 
installed  ;  the  former  encourages  the  general  use  of  the  light  in  a  house 
while  the  latter  has  the  reverse  effect.  In  a  table  he  gives  the  following 
figures  showing  the  percentage  of  consumers  who  use  their  demand  on 
the  average  as  follows:  less  than  one  hour  per  day  13.6  per  cent.,  more 
than  one  and  less  than  two  hours  38.6  per  cent.,  more  than  two  and  less 
than  three  hours  32.1  per  cent.,  more  than  three  hours  15.8  per  cent. 

l>est  Combination  for  Electric  flight  Undertaking. — ,A  long  paper  by 
Mr.  Dawbain    is  lepnnled    in    the    Lond.  "Elec.  Rev.,"  March    39,  and 
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April  S,  and  is  to  be  continued.  He  discusses  tlie  best  mcclianical  and 
electrical  equipment  for  an  electiic  liitlit  station  under  the  normal  con- 
ditions of  an  Knglish  provincial  town.  Kef>arding  the  system,  he  states 
that  the  great  duel  between  alternating  and  direct  currents  has  been 
"fought  to  the  bitter  end  and  one  of  them  is  dead"  (referiing  appar- 
ently to  the  continuous  cuirent  system);  he  gives  two  comparative' 
maintenance  estimates  for  a  town  of  about  .^5.000  inhabitants  to  piovide 
service  during  the  whole  day;  these  are  given  in  detail  and  show  that 
the  cost  per  kw  hour  for  the  continuous  current  system  with  accumu- 
lators is  about  1  per  cent,  higher  than  that  for  the  high  tension  alternat- 
ing current  system  ;  in  making  future  extensions  by  putting  down  feeders 
double  the  length  of  those  serving  the  liist  area,  it  can  be  done  for 
double  the  cost  of  the  first  feeders  foi  the  alternating  current  system, 
while  for  the  direct  current  system  it  would  involve  four  times  the  cost 
of  its  first  feeders;  as  the  area  of  supply  grows  the  difference  between 
the  annual  cost  in  the  two  systems  will  therefore  become  more  and 
more  maiked,  increasing  in  favor  of  the  alternating  curient  system. 
Regarding  the  load  diagrams  he  gives  the  following  data  ;  the  average 
load  factor  is  10  per  cent.  ;  given  the  energy  sold  in  December,  that  sold 
per  year  will  amount  to  about  60  percent,  of  this  multiplied  by  12; 
that  sold  on  the  ligblcst  summer  day  represents  only  about  !,  of  that 
sold  on  the  average  December  day;  the  maximum  current  in  June  or 
July  is  between  ','  and  >  of  that  in  December;  the  minimum  current  in 
direct  current  stations  may  be  only  ^j  of  the  maximum  winter  load  and 
with  alternate  current  stations  about  ^i;;  or  with  sepaiate  house  trans 
formers  6  to  7  per  cent.  ;  the  midday  current  on  a  fine  winter  day  is  less 
than  i  of  the  mriximum  evening  current.  Regarding  generating  units 
be  states  that  the  day  load  unit  should  have  a  capacity  not  less  than  14 
per  cent,  of  the  total  plant  capacity,  and  to  allow  for  extensions  say  20  to 
25  per  cent.  ;  he  does  not  believe  in  starting  with  too  many  units  not- 
withstanding that  for  the  time  being  the  fuel  consumption  may  suffer; 
the  cost  of  fuel  is  much  less  important  than  that  of  labor;  the  capital 
outlay  is  also  greatly  reduced  by  adopting  the  larger  units;  he  suggests 
having  the  units  not  all  of  one  size.  The  subject  of  boilers  is  biiefly 
discussed.  Regarding  direct  coupling  he  states  that  although  more 
expensive,  the  difference  is  much  more  than  covered  by  the  saving  in 
floor  space,  buildings,  rope  renewals  and  fuel  consumption  ;  the  loss  due 
to  rope  driving  be  gives  as  6  per  cent,  on  full  load  or  10  per  cent,  on  the 
aveiage  load.  Regarding  engines  he  considers  the  vertical  marine  type 
the  best  with  sufficiently  high  speed  to  make  the  extra  cost  of  the  direct 
coupled  combination  negligibly  small.  In  discussing  high  \'s.  low 
speeds  he  admits  that  slow  speed  engines  save  fuel  but  shows  that  it 
would  have  to  save  70  per  cent,  of  the  fuel  to  justify  its  adoption,  con- 
sideiing  the  capital  outlay  only.  Regarding  the  day  load  unit  be  advises 
adopting  a  slow  running  day  load  set  in  order  to  reduce  the  amount  of 
attendance.  Concerning  condensing  he  states  that  one  should  go  con- 
sideiable  distance  for  water  rather  than  sacrifice  condensing;  where 
condensing  water  is  not  attainable  an  evaporator  condenser  should  be 
used  which  requires  even  less  water  than  would  be  used  for  boiler  feed- 
ing; where  there  is  plenty  of  condensing  water  there  is  room  for  debate 
as  to  the  best  way  of  using  it.  He  recommends  avoiding  the  use  of 
donkey  engines;  electric  motors  may  be  used  for  the  automatic  stokers 
but  he  objects  to  electric  boiler  feed  pumps.  He  claims  that  each  alter- 
nator should  have  its  own  direct  coupled  exciter. 
Lo:id  /■'a</ors.—See  abstract  above. 

Central  Station  Statistics  Jor  Germany.— The  "Elek.  Zeit,"  April  4, 
publishes  a  large  table  containing  a  list  of  all  the  central  stations  in  G  ;r- 
many  with  some  brief  tabular  data  concerning  each  one;  it  is  doubtless 
the  most  complete  table  of  its  kind  published  for  that  country.  Eighty-one 
per  cent,  of  the  number  ot  stations  use  the  continuous  current  and  repre- 
sent 78  per  cent,  of  the  total  power;  54  per  cent,  of  the  stations  use  steam 
power,  representing  81  percent,  of  the  total  power;  only  a  few  use  water 
power  exclusively,  and  still  less  use  gas;  over  one  half  of  them  have  a 
capacity  of  less  than  100  kw  ;  there  aie  43  medium  large  stations  and  20  very 
large  ones  ;  only  15  per  cent,  of  the  eneigy  is  used  for  motors.  There  are 
altogether  148  stations  representing  33,896  hp  of  machinery  besides  4,589 
hp  in  accumulatois;  of  the  148  stations  80  use  the  continuous  current 
with  accumulators.  40  the  same  without  accumulators,  15  use  alternating 
currents  and  the  other  five,  mixed  systems  ;  the  number  of  50-watt  incan- 
descent lamps  connected  is  493,081.  the  number  of  10-ampere  arc  lamps 
is  12,357,  the  horse  power  of  motors  connected  is  5,635.  It  seems  that 
these  statistics  are  for  the  present  date,  April,  1895. 

Electric  Lights  for  Railway  Purposes.—  Mr.  Langdon's  paper  is 
reprinted  in  full  with  illustrations  in  the  Loud.  "Klec,"  April  5.  A 
reprint  is  begun  in  the  I.ond.  "Elec.  Rev.,"  April  S,  and  the  discussion, 
which  contains  nothing  of  particular  interest,  is  given  briefly  in  the 
Lond.  "Elec.  Eng.,"  April  5;  the  paper  was  abstracted  in  the  Digest 
last  week;  it  contains  nothing  regarding  the  lighting  of  trains. 

Coupling  Dynamos  J07  Arc  Lighting.— l-a  a  short  article  by  Mr.  Lea 
in  the  Lond.  "Elec,  Erig.,"  April  5,  he  suggests  a  method  by  which 
arc  lighting  dynamos  for  series  lighting  can  be  connected  in  series  on 
the  same  circuit  in  order  to  supply  increasing  amounts  of  energy  as 
lights  are  put  in  circuit.  Jt  ronsists  essentially  of  properly  designed 
switches  for  putting  additional  machines  in  and  out  of  circuit ;  it  appears 
that  the  armature  of  an  additional  machine  is  first  switched  into  circuit, 
which  may  be  done  whether  the  machine  is  running  or  not;  the  field  is 
short-circuited  and  has  a  resistance  across  its  teiminals,  which  resistance 
may  be  adjusted  and  acts  as  the  usual  shunt  for  such  series  machines; 
the  shunt  is  first  short-circuited  and  is  then  gradually  increased  until 
the    machine    supplies    the    proper    voltage.     With  ordinary  switches  it 


would  be  possible  to  shoit-tiicuit  a  working  machine,  and  lo  prevent 
this  his  switch  cuts  out  the  field  coils  first  before  the  aimature  is  short- 
circuited;  the  switch  is  illuslraled. 

Electric  Circuits  in  .^'treets  —The  "Elek.  Zeit.,"  April  4,  reprints  a 
long  paper  by  Dr.  Kallmann,  chiefly  of  local  interest,  on  the  rules  and 
regulations  for  electric  circuits  in  the  streets  ol  Ilerlin  ;  a  diagram  is 
given  showing  the  location  of  all  the  underground  wires  and  pipes  in 
a  cross  section  of  a  .street;  he  discusses  the  effects  of  different  circuits 
on  each  other,  their  protection,  explosion  in  conduits,  etc. 

Afiinicipalization  oy  the  Ilerlin  Stations.  — A  long  repoit  forming  part 
of  the  argument  concerning  this  proposed  change,  is  repiinted  in  full 
in  the  "Elek.  Zeit.."  April  4. 

Sahungen.—Aa  illustrated  description  of  the  installation  in  this  town, 
in  which  accumulators  are  used,  is  given  in  the  "Elek.  Zeit,"  April  4; 
the  accumulatois  are  placed  at  substations. 

Oay  Load  /or  Central  St(itic/ns.—"R]ec.  Power"  for  April  contains  an 
article  by  Mr.  Perry  entitled  "Woiking  out  its  Own  Salvation"  in  which 
he  calls  attention  to  the  great  disadvantages  in  not  having  a  constant 
load  and  suggests  two  remedies,  one  consisting  in  equalizing  the  load 
by  storage  and  the  othei  in  supplying  a  productive  load  to  which  the 
machinery  may  be  shifted  when  not  fully  occupied  for  the  purpose  for 
which  it  was  installed  ;  the  latter  method  he  considers  far  prefeiable, 
as  it  increases  the  gross  income  2'A  times  and  the  net  income  probably 
still  more;  he  suggests  a  number  of  methods  by  which  this  may  be 
accomplished ;  what  ii  required  IS  some  load  which  may  be  entirely 
under  the  control  of  the  central  station.  Among  the  industries  already 
well  established  in  which  electricity  has  supplanted  other  method?^  he 
mentions  the  following,  discussing  each  in  detail:  the  bleaching  of 
textile  fabrics,  the  elcctiical  refining  of  metals  and  the  products  of  the 
electric  furnace.     The  article  is  to  be  continued. 

Classification  and  Selection  oj  Lighting  System. — Prof.  Crocker's 
aiticle.is  concluded  in  the  "Elec.  Eng,"  April  17.  He  discusses  biiefly 
the  selection  of  a  system,  the  size  of  plant,  and  alternating  vs.  direct 
currents. 

Electrical  Distribution  in  Office  Buildings.— A  biief  abstract  of  an 
address  by  Mr.  Pierce,  giving  a  few  general  hints  on  the  selection  of 
machinery,  is  published  in  "Elec.  Eng'ing"  for  April. 

Brooklyn.  — t\ift  new  station  of  The  Citizens'  Electric  Illumfnating 
Company  is  described  and  illustrated  in  the  "Elec.  Eng.,"  and 
"Elec.   Rev.,"  April  17. 

Los  Angeles. An  illustrated  description  of  the  electric  light  station 

in  this  city,  by  Mr.  Guy,  is  contained  in  the  "Elec.  Eng.,"  April  17. 
WIRES,  WIRING  AND  CONDUITS. 

Explosions.— "^hft  "Lond.  Elec.  Rev  ,"  March  29,  discusseseditoriaily 
the  St.  Pancras  and  the  Southnark  bridge  explosions;  according  to  the 
report  of  Major  Cardew  regarding  the  latter,  the  cause  was  not  due  to 
electiicity,  but  it  was  due  to  the  electric  conduits  that  the  explosion 
was  allowed  to  travel  along  them  ;  as  it  may  not  be  possible  to  prevent 
leaks  from  ga?  pipes,  it  suggests  that  conduits  may  have  to  be  abandoned 
and  the  mains  imbedded  in  such  a  way  that  there  shall  be  no  space 
surrounding  them  for  the  accumulation  of  explosive  mixtures. 

Electric  Mains  in  Farii.-The  Lond.  "Elec.  Eng.,"  April  5,  publishes 
a  translation  with  illustrations  of  the  recent  article  by  Mr.  Monmerque 
mentioned  iiv  the  Digest  Jan.  26,  Feb.  23,  March  23. 

Paper  as  an  Lnsulator for  Electrical  Conductors.— The  third  and  last 
article  by  Mr.  Bishop  on  this  subject  is  contained  in  "Elec.  Power"' 
for  April.  He  stales  that  like  everything  else  paper  has  its  place  and 
limits;  for  underground  woik  or  even  for  oveibead  work  it  is  superior 
to  anything  else  known  as  long  as  the  integiity  of  the  lead  sheating 
remains;  but  for  submarine  or  exposed  overhead  work,  for  leading-in 
wires  and  other  similar  woik  subject  to  exposure  to  damp  and  atmos- 
pheric changes,  it  is  practically  useless.  He  shows  that  the  discovery 
of  paper  as  an  insulator  for  a  conducting  wire  is  old,  but  its  application 
foi  producing  a  low  capacity  is  comparatively  lecent.  He  refers  to  the 
gradually  increasing  size  or  sectional  area  of  conductors  used  for  light 
and  power  purposes  and  shows  that  in  this  the  employment  of  rubber 
or  any  of  the  asphalted  compounds  is  very  unadvisable  while  the  use 
of  the  so-called  fibre  compound,  is  impossible;  a  very  wide  margin 
must  also  be  allowed  for  the  mechanical  strains  which  the  insulation 
must  beai  ;  for  these  large  conductors  paper  seems  not  only  to  be  the 
best  possible  insulator,  but  the  only  one  available. 

Underground  Conduits  and  Cables. — An  article  on  this  subject  is 
begun  by  Mr.  Maver  in  "Elec.  Power"  for  .April.  He  calls  attention  to 
the  rapid  increase  in  amount  of  underground  conduits  and  cables,  stating 
that  in  1882  there  were  perhaps  not  more  thin  10  miles  of  underground 
conduits  in  the  United  States,  while  now  the  aggregate  length  of  under- 
ground conductors  in  this  countiy  alone  may  be  placed  at  175,000  to 
200,000  miles,  of  which  perhaps  2,500  to  3,000  miles  are  used  for  electric 
light  and  power  service  exclusive  of  railway  feeders,  and  the  remainder 
for  telegraph,  telephone,  and  like  purposes;  he  quotes  a  few  extracts 
from  the  opinions  of  scientific  authorities,  superintendents  and  others 
who  expressed  adverse  views  in  1888.  In  the  present  article  he  intends 
to  give  a  description  of  a  number  of  electrical  subways  in  operation  in 
this  country  and  Europe,  and  of  the  conductors  and  cables  which  they 
contain,  with  comments  concerning  the  advantages  and  disadvantages  of 
existing  systems.  He  discusses  the  nomenclature  and  begins  the  illus- 
trated description  of  some  subways  and  tunnels. 
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Il'irf  Joints.— In  a  short  article  on  "How  lo  ]oin  Wires"  in  the 
"Teleg.  Age,"  April  16,  a  table  is  given  containing  the  results  of  tests 
of  the  lirrnkMiK  strain  of  a  number  of  different  joints,  the  tests  having 
been  made  by  Mr.  Davis,  of  the  Postal  Telegraph  Company.  Most  of  them 
are  the  mean  results  of  about  10  samples  and  all  were  made  with  No.  10 
B.  &  S.  copper  wiie.  For  the  ordinary  twist  joint,  with  solder  poured 
over  the  joint  and  wire,  the  average  breaking  strain  of  the  joint,  in  per 
cent,  of  strength  of  the  wire,  was  83,  the  joint  having  7  turns  on  each  side 
of  the  centre;  when  the  solder  was  poured  on  the  thick  part  of  the  joint 
only,  and  not  allowed  to  touch  the  wire  elsewhere,  the  per  cent,  of 
breaking  strain  was  100,  the  joint  having  S  twists  on  each  side;  the 
three-wire  or  Western  joint  with  7  turns,  soldered  in  the  same  way, 
gave  the  same  results ;  without  solder  the  ordinary  twist  joint  with  7 
turns  fell  to  53  per  cent.  ;  for  the  Mclntire  joint  with  a  5-inch  stem 
and  no  solder  the  value  was  93  per  cent,  and  82  per  cent,  for  4  and  3 
twists  respectively. 

Kelvin's  Laiv  of  Eionomy  in  ConJuctors.  —  'M.x.  Perrine's  article  is  con- 
tinued in  "Elec.  Eng'ing"  for  April;  it  does  not  admit  of  being 
abstiacted.  Prom  one  of  his  equations  he  draws  the  following  conclu- 
sions; "The  maximum  value  of  the  net  income  in  any  transmission 
when  the  values  of  the  lesistance  of  the  line  and  the  electromotive 
force  delivered  are  fixed,  is  at  such  a  value  of  the  current  that  the  gross 
income,  less  the  cost  of  the  energy  generated  and  delivered,  equals 
twice  the  value  of  the  energy  used  in  the  transmission  ;  or  that  trans- 
mission is  the  most  economical  in  which  one-half  the  difference 
between  the  selling  price  and  cost  of  the  energy  is  equal  to  the  value 
of  the  energy  used  over  the  line." 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Approximate  Calculation  of  the  Effects  of  the  Capacity  of  Coils.— 
In  a  highly  mathematical  article  by  Mr.  Cauro  in  the  "L'Eelairage 
Elec,"  March  23,  he  developes  mathematical  expressions  for  calculating 
the  electrostatic  capacity  of  bifilar  coils,  such  as  are  used  in  resistance 
boxes;  he  states  that  the  capacity  of  such  coils  can  have  an  appreciable 
effect,  giving  them  an  apparent  negative  self-induction;  he  discusses 
the  ordinary  winding,  the  Chaperon  winding  and  a  new  system  in  which 
the  wires  are  wour.d  from  left  to  light  in  one  direction,  then  brought 
back  straight,  to  the  beginning  of  that  layei,  and  parallel  to  the  axis, 
then  wound  in  another  layer  in  the  opposite  direction  to  the  first,  and 
so  on  throughout  the  whole  winding;  the  capacity  of  the  Chaperon 
winding  as  compaied  with  this  one  appears  to  be  as  4  to  3. 

Optical  Rotation  of  Ions.— The.  Lond.  "Elec.  Rev.,"  April  5,  notices 
briefly  a  papei  by  Mr.  Walden  in  the  "Zeit.  f.  Phys.  Chem.,"  Vol.  15, 
p.  196,  on  this  subject.  From  observations  with  certain  organic  acids, 
be  concludes  that  the  undissociated  molecule  possess  a  somewhat 
greater  rotatoiy  powei  than  the  dissociated  molecule.  In  experiments 
with  various  metallic  salts,  he  was  led  to  conclude  that  the  rotation  of 
their  solutions  is  dependent  on  the  number  of  active  ions,  and  at  com- 
plete dissociation  in  equimolecular  solutions,  the  rotations  of  different 
salts  containing  the  same  active  acid  ion,  are  equal,  The  molecular 
rotation  of  an  electrolyte  of  two  active  ions  appears  to  be  equal  to  their 
molecular  rotations. 

Diselectrification  oj  Air.—  A  short  Royal  Society  papei  by  Lord  Kelvin 
and  Messrs.  MacLean  and  Gait  is  reprinted  with  illustrations  in  the 
"Lond.  Elec.  Rev.,"  April  5.  They  describe  some  more  or  less  successful 
attempts  to  filter  electiified  air  through  fine  wire  gauze. 

New  Researches  Regarding  the  Phenomenon  of  Kerr. — An  article  by 
Mr.  Wind  from  the  "Wied.  Ann.,"  February,  regarding  the  phenomenon 
of  the  rotation  of  the  plane  of  polarization  by  reflection  from  the  surface 
of  a  magnet,  is  abstracted  in  "L'Eelairage  Elec,"  March  23. 

Division  of  the  Science  of  Electricity.— tiii.  Maycock  in  a  short  article 
in  the  Lond.  "Elec.  Rev.,"  April  5,  discusses  briefly  the  divisions  and 
subdivisions  of  electricity  and  suggests  the  following  four  general 
divisions:  (1)  Electricity  at  rest,  or  static  electricity,  or  electrostatics; 
(21  electricity  in  locomotion,  or  current  electiicity,  or  electrokinetics; 
(3)  electricity  in  rotation,  or  magnetism;  (4)  electiicity  in  vibration,  or 
radiation,  or  light. 

Waf«.— The  third  and  fourth  lectures  of  Lord  Rayleigh  are  abstracted 
briefly  in  the  Lond.  "Elec  Rev.,"  March  29. 

Absolute  Units. — A  system  of  absolute  units  for  physical  quantities  is 
described  by  Mr.  Clavenad  in  "L'Eelairage  Elec,"  March  23. 

Electrostatic  and  Magnetic  Circuit  Analogy. — In  an  article  by  Mr. 
Taylor  in  the  Lond.  "Elec.  Rev.,"  March  29.  he  discusses  a  number  of 
points  regarding  the  magnetic  circuit  and  in  a  few  cases  gives  electro- 
static analogies.  In  studying  magnetic  circuits  a  most  important  step  is 
to  recognize  that  the  iron  is  of  quite  subsidiary  importance  and  that  it 
is  the  magnetized  air  in  the  air  gap  that  is  effective  ;  the  energy  required 
to  produce  a  given  flux  is  almost  wholly  expended  in  magnetizing  the 
air  gap,  which  is  theiefore  the  seat  of  the  greater  portion  of  the  magnetic 
energy  of  the  system.  In  drawing  away  an  armature  the  energy  is  sup- 
plied by  the  extension  of  the  lines  of  force  and  not  by  generating  more 
of  them  ;  he  points  out  the  gieat  similarity  between  electiostatic  lines 
of  strain  and  magnetic  lines  of  force.  He  discusses  self-demagnetizing 
force;  like  a  spring  in  a  state  of  tension,  magnetized  air  tends  to  resume 
its  normal  unmagnetized  state,  which  tendency  is  called  the  self-demag- 
netizing force  of  a  magnetic  circuit;  when  there  is  no  air  gap  in  a  mag- 
netic circuit,  this  force  is  very  feeble;  he  makes  an  analogy  with 
lines  of  conduction  in  fluids  and  the  self-demagnetizing  force  of  a  bar 
magnet.  Regarding  the  nature  of  magnetism  he  believes  it  highly 
improbable  that  the  state  of  being  magnetized   consists   merely  of  a  sort 


of  spinning  or  rotational  movement  in  or  of  the  ether,  and  that  the 
energy  is  therefore  wholly  kinetic,  for  if  this  were  the  case  it  would  be 
diflieult  to  see  how  a  self-demagnetizing  force  could  exist. 

Magnetic  Rotation  of  Hydrocarbons.— K  Tf:tLe-a\.  paper  by  Dr.  Perkins 
read  before  the  Chemical  Society  of  Lonoon,  is  noticed  briefly  in  the 
Lond.  "Klec  Rev.,"  April  5.  He  shows  that  the  magnetic  rotations  of 
the  okfines  do  uot  differ  from  those  of  the  paiafEns  to  quite  suchalaige 
extent  as  do  other  substances  correspondingly  unsaturated;  there  are 
some  exceptions  however,  which  he  duly  calls  attention  to;  the 
molecular  lotations,  speaking  generally,  which  involve  both  density 
and  specific  rotation,  exhibit  great  regularity. 

Secular  Variation  of  t)u  Earth'' s  Magnetism. — A  recent  German  pub- 
lication by  Dr.  Bauer  is  noticed  briefly  in  "Elec  Eng.,"  April  17.  He 
constructed  the  curve  described  in  the  course  of  centuries  by  the  north 
end  of  a  free  magnetic  needle  from  data  of  24  stations  distributed  over 
the  globe  and  from  the  result  he  established  a  law  governing  the  direc- 
tion of  the  curve;  this  law  is  biiefly  that  the  north  end  of  a  needle 
moves  in  the  direction  of  the  hands  of  a  watch  in  consequence  of  the 
secular  variation.  He  believes  that  it  has  not  yet  been  proved  that  the 
earth  actually  possesses  a  common  secular  variation  period. 

Capacity  of  ConJintors  Carrying  Currents— K  translation  in  abstract, 
giving  some  of  the  formulas,  of  the  paper  of  Mr.  Vaschy,  which  was 
abstracted  in  the  Digest,  |Feb.  9,  is  ^jublisbed  in  the  "Elec.  Rev.," 
April  17. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Secondary  Batteries. — The  Lond.  "Elec,"  April  S,  givs  a  translation 
of  a  paper  by  Mr.  Poincare  fiom  the  "Comptes  Rendus"  Vol.  120,  No. 
11.  He  suggests  overcoming  the  defects  of  the  ordinary  lead  accumu- 
lator by  using  as  electrodes  metals  in  a  liquid  state,  as  mercury  for 
instance;  an  acid  electrolyte  cannot  be  used  as  the  hydrogen  would  be 
wasted,  but  with  a  salt  of  an  acid  there  will  be  foimed  at  the  cathode  an 
amalgam,  the  mercury  being  the  anode ;  the  most  interesting  results 
were  obtained  with  the  alkaline  salts  of  the  haloids;  perfectly  reversible 
batteries  mostly  of  about  two  volts  were  obtained  but  the  chlorine  or 
bromine  which  combines  with  the  positive  meicury  forms  a  layer  of 
high  resistance  and  the  efficiency  is  therefore  not  good;  with  iodide  of 
sodium  the  results  were  quite  different ;  the  solution  should  be  suf- 
ficiently concentrated,  the  density  of  the  current  not  too  great,  and  the 
positive  electiode  larger  than  the  negative,  in  which  case  no  deposit  is 
formed  on  the  anode;  the  two  electrodes  of  such  a  battery  remain 
entirely  metallic  after  the  charge;  the  only  loss  is  a  small  amount  of 
sodium  deposited  by  the  current ;  the  ampere-hour  eflSciency  may  not 
exceed  90  per  cent,  but  the  watt-hour  efiBciency  is  nearly  the  same,  the 
rate  of  discharge  being  a  matter  of  indifference;  the  E.  M.  F.  is  1.85 
volts  and  the  capacity  per  pound  is  about  the  same  as  that  in  lead  accu- 
mulators, which  he  gives  as  4.5  ampere-hours  per  pound;  be  shows  that 
all  the  chemical  energy  given  to  the  cell  is  given  out  again  as  electrical 
energy.  This  battery  is  only  of  Iheoietical  interest,  and  he  admits  that 
it  could  not  be  used  commercially  in  that  form  owing  to  the  high  price 
of  the  materials,  the  difficulties  in  using  liquid  electrodes,  and  keeping 
the  amalgam  from  contact  with  the  liquid;  the  latter  can  be  accom- 
plished "by  a  device  similar  to  that  employed  in  the  batteries  with 
rolled  up  electrodes." 

Purification  of  Water  l<y  Electrical  Processes.— h  brief  article  in  the 
Lond.  "Elec  Rev.,"  March  29,  divides  the  processes  into  two  classes, 
those  in  which  water  is  electrolyzed,  liberating  oxygen,  and  those  in 
which  solutions  of  salt  are  electrolyzed,  producing  certain  germicidal 
substances;  in  each,  substances  are  pioduced  which  act  chemically  on 
the  impurities;  it  is  not  likely  that  the  first  of  these  could  ever  be  real- 
ized in  the  water  supply  of  a  great  city;  regarding  the  second  process  it 
questions  the  desirability  of  treating  a  city's  water  supply  with  a  power- 
ful and  soluble  disinfectant  unless  it  is  possible  by  precipitation  to 
eliminate  eveiy  trace  of  the  hypochlorite  after  it  has  done  its  woik  ; 
the  second  process,  however,  is  extremely  useful  in  the  disinfection  of 
sewage.  The  lines  upon  which  electrical  engineeis  have  hitherto  sought 
the  solution  of  the  problem  of  the  purification  of  water  may  not  give 
promise  of  much  result. 

Theory  of  Electrolysis.— The  Lond.  "Elec.  Rev.,"  March  29.  in  calling 
attention  to  the  recent  article  of  Prof.  Bucherer  in  The  Electrical 
World,  Feb.  2.  p.  138,  states  that  he  does  not  agree  nith  the  modern 
view  of  electrolysis  as  repiesented  by  Neinst's  theory  of  a  solution  ten- 
sion, when  he  states  that  the  potential  difference  between  a  metal  and 
its  solution  is  due  directly  to  the  relation  of  the  partial  pressure  of  the 
metallic  vapor  with  which  it  participates  in  the  equilibrium  and  the 
sublimation  pressure  of  the  immeised  metal. 

Electrochemical  Equivalents.— 'i.lx.  Fitzgerald  in  the  Lond.  "  Elec. 
Rev.,"  April  5,  criticises  the  table  of  equivalents  given  in  Dr.  Keith's 
recent  paper  (see  Digest  April  6  and  13)  intimating  that  there  is  an  error; 
he  gives  a  table  of  the  electrochemical  equivalents  of  hydrogen  and 
silver  based  on  each  of  four  different  fundamental  values. 

Electrolysis  of  GolJ.— The  discussion  of  Dr.  Keith's  papei  is  published 
apparently  in  full  in  the  Lond.  "Elec.  Rev.,"  April  5. 

In  a  communication  to  that  journal,  March  29,  Dr.  Keith  claims  that 
electrolysis,  from  its  two  Greek  derivatives,  means  the  dissolving,  loos- 
ing  or  setting  fiee  of  a  substance  by  means  of  electricity,  and  refers  to 
Webster  who  speaks  of  the  electrolysis  of  silver.  In  the  issue  of 
.4.pril  5,  Mr.  Audreoli  criticises  the  title  of  the  paper,  saying  that  gold 
cannot  be  electrolized,  as  an  electrolyte  must  be  a  body  which  can  be 
decomposed.     He    also    states    that    Dr.  Keith  cannot   claim    to    be  the 
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original  discoverer  of  the    electronegative  property  of    mercuij  to  gold, 
which  he  shows  by  quoting  from  a  publlcatiott  by  Skey  dated  1875. 

I'liUing  Aluminium. — The  Loud.  "Klec.  Rev.,"  Apiil^S,  notices  briefly 
a  paper  by  Mr.  Goellig  in  the  "Hei.  d.  Deut.  Chem.  Gcsill.sli.  "  Vol. 
27. p.  1924.  in  which  he  states  that  he  can  obtain  a  good  deposit  of  several 
different  metals  by  immersing  aluminium  in  such  a  solution  of  the  metal 
as  will  not  deposit  by  simple  immersion  and  then  rubbing  the  surfuce 
with  a  brush  made  of  wire  of  some  electropositive  metal ;  the  deposit  is 
more  rapid  wlieu  the  aluminium  is  relatively  most  electronegative; 
copper  is  deposited  from  copper  sulphate  by  rubbing  the  aluminium  with 
tin  foil;  tin,  from  aluminium  stannic  chloride  by  rubbing  with  brass 
wire;  be  intends  to  apply  the  process  to  other  metals  besides  aluminium. 
UNITS,  MEASUREMKNTS  AND  INSTRUMENTS. 
Apparatus  for  tfu  Analysis  of  AlUrnating  Curri-}its. —  In  the  l^dd. 
"Klec,"  April  5,  Mr.  Hicks  describes  and  illustrates  an  apparatus 
somewhat  similar  to  that  recently  described  by  Dr.  Fleming  (see  Digest 
March  9  and  Id)  which  he  constructed  and  used  some  time  ago.  The 
synchronizing  motor  resembles  the  Mordey  alternator;  after  some  trouble 
be  overcame  diGBculties  by  fixing  the  instrument  vertically  with  the 
lower  end  of  the  shaft  pivoted  ;  the  dimension  are  given  ;  it  will  analyze 
simultaneously  both  primarj-  and  secondary  amperes  and  volts  in  a  trans- 
foimer.  the  currents  being  measured  by  the  volts  at  the  ends  of  a  non- 
inductive  resistance;  the  motor  revolves  a  commutator  in  the  form  of  a 
large  disc  around  which  different  sets  of  brushes  may  be  adjusted  to 
any  different  positions;  a  condenser  is  charged  repeatedly  and  is  then 
dischaiged,  by  the  action  of  the  brushes,  through  a  galvanometer  as  a 
direct  cuirent ;  by  means  of  diffeient  sets  of  brushes  on  diffeient  parts 
of  the  commutator,  the  volts  and  amperes  of  the  primary  and  secondary 
circuits  aie  measured  simultaneously;  to  start  the  motor,  a  connection 
is  made  with  the  brushes  by  means  of  which  the  current  is  commutated 
and  it  therefore  starts  as  a  continuous  current  motor;  when  the  desired 
speed  has  been  reached  the  alternating  cuirenl  is  switched  on  and  if  it 
then  falls  out  of  step  the  switch  is  turned  on  again  for  a  moment.  By 
running  the  machine  on  end  he  believes  there  is  no  doubt  that  perma- 
nent magnets  will  sufSce.  A  number  of  curves  taken  with  his  instru- 
ment are  given. 

Sptcific  Resistance  of  Some  New  Alloys. — "L'Eclaiiage  Elec,"  March 
23,  publishe9_some  extracts  frou  an  article  by  Mr.  Van  Aubel  from  the 
"Jour,  de  Phys. ,"  Vol.  4,  p.  72.  The  following  are  some  of  the  results 
foi  the  alloy  kruppin  :  a  wire  was  heated  duiing  several  hours  to  150 
degrees  C.  then  during  two  hours  to  200  degrees  C.  ;  the  specific  gravity 
was  8.107;  the  specific  resistance  at  18  degrees  C.  in  miciohnis  per  cm 
and  squaie  cm  cross  section,  was  84.7  or  only  about  10  per  cent,  less 
than  that  of  mercury;  the  temperature  co-efEcient  is  given  for  a  number 
of  different  ranges  averaging  somewhat  over  O.0OO7  which  is  nearly 
twice  that  of  German  silvei ;  it  is  said  that  this  material  will  stand  a 
temperature  of  600  degrees  C.  without  suffering  any  change  in  structure. 
The  results  are  also  given  for  a  number  of  patented  nickel  alloys  made 
by  Hleitmann,  Witte  &  Co.  ;  the  specific  resistance  varies  between  40  to 
53;  the  temperature  co-efficient  of  some  is  negative  and  in  all  is  exceed- 
ingly small,  averaging  less  than  a  tenth  of  that  of  German  silver;  one  of 
these  alloys  has  a  higher  resistance  than  manganine  and  a  lower 
co-efficient  of  temperature. 

Researches  ivith  the  Induction  in  Cables. — Dr.  Breisig^s  article  (see 
Digest  last  week)  is  continued  in  the  "Elek.  Zeit.,"  April  4;  the  piesent 
portion  refers  to  telephone  cables;  among  his  conclusions  he  states  that 
encircling  the  wires  of  a  telegraph  cable  with  a  shield  of  tin  foil  or 
lead,  will  not  protect  them  in  a  measureable  degree  against  induction 
from  neighboring  circuits  used  for  Hughes  or  Morse  instrument;  one  of 
his  expeiiments  shows  the  very  large  dimensions  which  the  metallic 
shield  must  have  in  order  to  protect  the  wires  appreciably  against  induc- 
tion; on  the  other  hand  the  measurements  have  shown  that  the  metallic 
shield  in  telephone  cables  answers  its  purpose  ;  the  piotecting  action 
begins  at  a  relatively  small  number  of  impulses  and  for  those  occurring 
during  a  conversation  there  is  a  reduction  of  the  co-efEcient,  and  with 
it  approximately  also  of  the  induced  cuirent,  of  about  25  per  cent,  of  the 
value  which  it  would  have  if  there  were  no  metallic  shield. 

Calibrating  Large  Ammeters  at  Stations. — Owing  to  the  vaiiations  of  the 
current  sent  out  in  regular  service  the  calibtation  of  large  ammeters  in 
stations  is  difficult  or  impossible  when  a  Thomson  balance  or  a  Siemens 
dynamometer  is  used  as  a  standard.  A  method  used  in  the  Louisville 
electric  light  station  with  complete  success,  by  means  of  which  the 
difficulties  are  overcome,  is  described  by  Mr.  Speed  in  the  "Rose  Tecb- 
nic"  for  Apiil.  The  ammeter  and  the  standard  aie  connected  in  series 
with  the  laige  dynamo  at  a  time  when  the  dynamo  is  not  carrying  a 
load:  the  bus  bars  are  short-circuited  by  twisting  heavy  wire  around 
them  ;  the  shunt  field  winding  circuit  is  opened  near  (he  rheostat  and  a 
small  water  resistance  is  put  into  that  circuit;  the  series  coils  of  the 
compound  generator  are  short-circuited  by  a  heavy  jumper  which,  how- 
ever, must  not  be  too  heavy,  as  a  small  amount  of  compounding  is 
necessary ;  the  current  may  then  be  lun  up  as  high  as  desired  by 
diminishing  the  water  resistance;  a  machine  thus  arranged  usually 
gives  10  to  20  per  cent,  of  its  current  with  the  shunt  field  open.  He 
gives  an  example  of  this  method  in  which  a  550-volt  700-ampere  genera- 
tor was  used,  the  calibration  requiring  one  hour  and  fifteen  minutes 
including  the  adjustment  of  the  ammeter,  which  was  found  to  read 
incorrectly. 

Combined  Amnuter  and  Voltmeter. — An  instrument  is  briefly  described 
and  illustrated  by   Mr.  Parker   in    "Elec.  Power"  for  April;  it  consists 


simply  of  a  I)'.\rsouval  galvanometer  with  two  coils  placed  at  an  angle 
with  each  other,  both  rigidly  fixed  to  the  same  axle;  one  is  placed  it: 
series  with  a  high  resistance,  and  the  other  shunts  a  low  lesislance;  it 
Clin  therefore  measure  both  volts  and  amperes ;  the  coils  may  be  placed  in 
paiallel  or  in  series  "so  it  may  be  possible  to  have  the  inelrunient  alto 
indicate  watts'and  ohms." 

(Graphic  Calculation  o/ AVjij/ancf.— The  following  simple  method  for 
finding  graphically  the  combined  resistance  of  two  or  more  circuits  in 
parallel,  is  described    by  Mr.  Wines  in  the    "Elec.  Hng,"  April  17;  he 


also  gives  the  proof.  In  the  adjoining  figure  .■iB  is  any  convenient 
length,  .-/C'  is  laid  off  equal  to  one  of  the  two  resistances  and  li U  is 
made  equal  to  the  other;  draw  CB  and  l).i  and  from  their  intersection 
draw  EF\  then  the  length  of  EI'  is  equal  to  the  combined  resistance  of 
these  two.  If  there  is  a  third  resistance,  as  .AG  for  instance,  then  as /;'/ 
is  the  combined  resistance  of  the  other  two,  carry  out  the  same  con- 
struction, which  will  give  the  distance  //A',  the  length  of  which  will  be 
the  combiued  resistance  of  all  three.  The  same  process  may  be  carried 
out  for  any  number  of  resistances. 

.-ipparalusjor  Measuring  Difference  of  Phase. — The  article  of  Mr. 
Derr,  abstracted  in.  the  Digest,  .Vpril  6.  is  reprinted_witb  the  illustra- 
tions in  the  "West.  Elec,"  April  13. 

Measuring  the  Variation  of  Internal  Resistance  of  a  Cell  ivith  Cur- 
rent.—froS.  Carhart's  recent  article,  abstracted  in  the  Digest,  March  30, 
is  reprinted  in  the  "West.   Elec,"  April  13. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

.y/icrophone. — A  new  form  in  which  plastic  carbon  is  used,  is  described 
and  illustrated  in  the    "  Elek.  Zeit.,"  April  4. 

.■innunciators. — A  new  form  is  well  illustrated  and  described  in  the 
"Elek.  Zeit.,"  Apiil  4;  it  is  intended  to  indicate  the  number  of  times 
the  signal  bell  has  been  rung;  in  a  number  of  hotels  one,  two  or  three 
rings  indicate  each  a  different  signal  and  the  object  of  the  present 
annunciator  is  to  indicate  which  of  these  signals  has  been  given ; 
the  annunciator  contains  a  disc  pivoted  at  its  centre  and  rotated  a  quarter 
of  a  levolution  for  each  ringing  of  the  bell  thereby  uncovering  the 
number  coiiesponding  to  the  signal. 

Government  Telegraphy.  — lo  a  brief  article  in  "Elec.  Power"  for 
.\pril  by  Ml.  Delany,  he  states  that  he  can  see  no  good  reason  why  the 
government  should  not  own  the  telegraphs.  He  goes  further  and  asks 
why  the  government  should  carryour  letteis  by  train  at  30  miles  an 
hour  instead  of  by  telegraph;  th£re  are  about  30,000  letters  exchanged 
between  New  York  and  Chicago  daily,  and  assuming  that  Ihey  average 
50  words  each,  all  could  be  telegraphed  over  two  copper  wires  the  size 
of  a  lead  pencil;  with  the  automatic  chemical  method  LOOO  words  per 
minute  can  be  recorded  perfectly  between  New  York  and  Chicago  over 
a  one  ohm  per-mile  wire;  messages  can  be  perforated  at  the  rate  of  25 
word  per  minute  and  typewriters  can  print  from  the  receiving  tape  at 
the  same  speed;  at  this  basis  letters  of  50  words  could  be  perforated, 
transmitted,  printed,  and  delivered  through  the  mails  at  a  cost  of  about 
5  cents;  with  the  present  hand  transmission,  companies  cannot  telegraph 
for  less  than  existing  rates;  he  believes  that  hand  woi king  and  great 
numbers  of  cheap  iron  wires  will  soon  pass,  and  that  automatic  systems 
and  a  few  big  copper  wiies  reaching  out  to  the  principal  cities  will 
cirry  all  the  correspondence. 

Machine  Telegraphy.— la  a  short  article  by  Mr.  Delany  in  the 
"Teleg.  Age."  April  16,  he  expresses  his  opinion  quite  decidedly 
to  the  effect  that  machine  telegraphy  is  the  coming  method  of  trans- 
mitting telegraph  dispatches;  "cheap  iron  wires,  overloaded  poles,  with 
an  enormous  repair  expense,  should  and  will  disappear  quicker  than  the 
horse  car  when  the  movement  once  begins." 

Submarine  Telegraph  of  the  W'orW.— The  "West.  Elec."  April  20. 
reprints  the  statistics  recently  compiled  by  the  International  Bureau  at 
Berne. 

How  Cables  are  Repaired. — A  profusely  illustrated  article  of  a  semi- 
popular  nature  referring  to  submarine  cables,  is  begun  in  the  "Teleg. 
Age,"  April  16. 

Tcleplwnv. — "Elec.  Eng'ing"  for  April,  begins  the  publication  of  a 
serial  on  telephony  by  Dr.  Wietlisbach.  It  is  claimed  that  every  feature 
in  the  telephone  exchange  and  in  the  science  of  telephony  will  be 
covered  in  this  illustrated  serial.  The  present  portion  discusses  sound 
vibrations  and  gives  a  general  description  of  the  telephone. 

Railroad  Signalling.— Pi.  Ttctni  paper    by    Mr.  Gibbs    on    the  "Modem 
Practice  in   Signalling"  is    abstracted  in    the  "Eng.  News,"  March    14; 
the  discussion  is  abstracted  in  the  issue  of  April  11. 
MISCELLANEOUS. 

Carbide  of  Calcium.— tbe  "Elec.  Age,"  Apiil  13,  contains  an  abstract 
of  a  recent  article  by  Mr.  Wood  from  the  "American  Gas  Light  Journal." 
According  to  the  Electric  Gas  Light  Company,  who   controls  the  mano. 
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factuie  of  this  material,  an  electiic  horse  power  in  the  form  of  incan- 
descent lights  compared  with  the  same  amount  of  energy  in  the  form  of 
calcium  carbide  gas  would  be  about  as  7  to  11  in  light,  but  he  adds  that 
these  deductions  should  be  received  with  caution  until  they  have  been 
verified:  this  difference  is  not  sufficient  to  enable  steam  generated 
carbide  and  acetylene  to  compete  with  the  electiic  incandescent  light; 
when  the  latter  have  an  efficiency  of  .1.5  watts  per  candle  the  lights  will  be 
equal.  The  lowest  prime  cost  of  an  electric  horse  power  from  a  central 
station  is  four  cents  hence,  the  cost  of  powei  for  a  ton  of  caibidewiU  be 
nearly  ten  times  that  estimated  by  the  company,  which  is  50  cents  per 
horse  power  per  year ;  the  statements  of  the  company  he  says  have 
never  been  veiified  by  any  one  not  working  in  their  inleresl.  He  gives 
an  estimate  in  which  he  stales  that  one  electric  horse  power  produces 
10  pounds  of  carbide  in  a  ten-hour  day;  he  believes  it  is  doubtful  if  the 
useful  effect  can  be  increased  to  much  over  50  per  cent,  of  the  materials 
charged,  and  the  waste  in  the  furnace  must  necessarily  be  large.  He 
makes  an  estimate  for  a  2, 000-hp  steam  plant  producing  20  tons  daily, 
with  coal  at  one  dollar  per  ton  the  cost  of  the  carbide  will  be  SI ''■TO  per 
short  ton;  with  a  water  power  plant  on  a  basis  of  five  doUais  per  hoise 
power  per  year  it  will  cost  $16.10  per  ton  ;  with  contemplated  improve- 
ments it  may  be  possible  to  produce  the  cirbide  for  a  commercial  price 
of  524  per  ton  F.  O.  B.  but  only  under  extiemely  favorable  conditions. 
Hegives  the  numbeis  and  dates  of  the  thiee  Wilson  patents.  The 
same  journal  reprints  the  portion  of  Mr.  Perry's  papei  from  the  "Eng. 
Mag.,"  for  April,  regarding  the  manufacture  of  tliis  material  in  central 
lighting  stations. 

HarJeiiing  ot'  Steel.— X  translation,  in  abstract,  of  the  lecent  paper  of 
Mr.  Charpy  abstracted  in  the  Digest  last  week  under  "Temperature  of 
Tiansformation  of  Iron  and  Steel,"  is  published  in  the  "Eng.  &  Min. 
Jour,"  .\\,u\  13. 

/'<;/»■«/->. —"Elec.  Eng'ing"  for  April  contains  an  article  by  Mr.  Smith, 
reprinted  in  the  "Elec.  Rev.,"  April  17,  on  "Patent  laws;  the  Inventor; 
the  Public";  another  by  Mr.  Hill  on  "The  Jlechanical  Expert  Witness 
in  Patent  Causes"  ;  another  by  Mr.  Smith  on  "Expert  Witnesses  in 
Patent  Causes." 

Municipal  Industrial  .SV/;iw/.— "Elec.  Eng'ing"  for  April  contains  an 
article  by  Mr.  McMynn  ;  also  an  editorial  by  Mr.  DeLand  on  "Character 
Forming  Schools." 

New  Book. 


The   Practical   Application   of  Dy.namo    Electrical   Machinery. 

By  Carl  K.  MacFadden  and  William  D.  Ray.     Second  edition,  revised. 

Chicago:  Date  &  Ruggles.  167  pages,  38  illustrations.     Price,  $1.00. 

This  is  one  of  the  numerous  books  written  with  the  design  to  teach 
technical  subjects  in  a  juvenile  style  to  "practical"  men,  and  is  perhaps 
somewhat  better  than  most  of  its  kind.  The  writers  labor  most  con- 
scientiously to  lender  clear  to  the  reader  the  mysteiies  of  Ohm's  law 
which  is  declared  to  be  "without  doubt  the  foundation  of  all  electrical 
knowledge,"  and  from  which  are  obtained  "all  of  the  more  complex 
formulas  known  to  the  Electrical  Engineeis. "  The  various  chapters 
contain,  along  with  cuts  and  descriptions  of  series,  multiple  and  multiple- 
series  circuits  and  other  time-honored  subjects,  much  useful  information, 
particularly  in  those  portions  where  the  authors  relax  their  pedagogical 
attitude  and  deal  with  everyday  matters  of  practical  interest. 

While  the  book  is  dated  last  year,  portions  of  the  chapter  on  street 
railways  are  apparently  some  years  in  arrears;  the  "Sprague-Edison" 
method  of  street  car  motor  control,  for  instance,  is  illustrated  and 
described  at  length,  and  its  simplicity  stated  to  be  such  that  "this  plan 
is  used  by  the  Thomson-Houston  Company  on  most  of  its  equipments." 
The  wiiters  define  inductance  as  "the  magnetism-producing  effect  of  the 
circuit,"  and  the  reason  why  copper  is  used  foi  conductors  is  said  to  be 
owing  to  "its  'conductivity,'  that  is,  its  small  resistance  to  the  flow 
of  the  curient" — the  implied  definition  of  conductivity  being  rather 
unique. 

To  the  reader  in  search  of  simple  practical  information  this  work  will 
be  found  useful,  though  he  should  bear  in  mind  that  some  of  the  sub- 
jects treated  are  much  less  difficult  than  might  be  supposed  from  the 
amount  of  space  devoted  to  them. 


Electric  Flash  Light. 


An  interesting  application  of  photogiaphy  was  recently  made  at  the 
Metropolitan  Opeia  House  in  New  York,  a  photograph  of  the  vast  audi- 
ence assembled  to  hear  Alvaiy's  100th  peiformance  of  the  title  role  of 
Siegfried  being  taken  by  flash  light.  This  was  the  largest  photograph 
ever  taken  by  flash  light  and  proved  to  be  a  complete  success.  Electricity 
played  an  all-important  part  on  this  occasion,  for  by  its  means  35 
piles  of  magnesium  powder  were  simultaneously  exploded,  making 
one  gigantic  flash  lasting  less  than  one-fortieth  of  a  second. 

Many  attempts  have  been  made  to  obtain  phoJographs  of  large  inte- 
riors and  groups  of  people.  Very  little  success  has  attended  these  efforts, 
owing  to  the  difficulty  of  obtaining  an  intensely  brilliant  light  in  the 
sboitest  possible  space  of  time.  So  well  were  the  many  obstacles  over- 
come in  the  photograph  of  the  Metropolitan  Opera  House  that  not  ihe 
slightest  movement  can  be  noticed  in  the  audience  of  3,500  people. 


Heretofore  it  has  been  customary  to  use  a  quantity  of  magnesium 
powdei  stretched  out  in  a  long  pile.  This  was  ignited  with  a  fuse,  or 
by  blowing  the  flames  of  an  alcohol  lamp  directly  against  the  powder. 
These  methods  have  answered  loi  gioups  or  inteiiors.  The  task 
of  photographing  a  laige,  constantly  moving  audience  in  a  bril- 
liantly lighted  auditorium  was  never  accomplished  until  the  aid  of 
electiicity  was  invoked.  The  apparatus  for  producing  the  flash  was 
constructed  by  Mr.  T.  D.  liunce,  of  the  Storage  Battery  Supply  Company, 
23')  East  27th  street.    The  photographic  work  was  done  by  Mr.  E.  Marx. 

Many  experiments  have  been  made  by  Mi.  Bunce  and  many  smaller 
pictures  successfully  taken.  But  in  a  photograph  of  this  kind  many 
things  had  to  be  considered,  such  as  quantity,  speed,  projection  and  dis- 
tribution of  the  light.  .\  small  pan  of  powder  may  be  exploded  with 
sufficient  speed  to  pioduce  an  instantaneous  exposure.  For  an  interior 
the  size  of  the  Metropolitan  Opeia  House  such  a  quantity  of  powder 
was  required  that  if  it  had  been  ignited  in  one  mass  the  exposure 
would  have  been  too  long,  as  well  as  having  the  great  objection  of  the 
light  coming  from  one  point.  Electricity  solved  the  problem.  It  pro- 
duced a  simultaneous  discharge  of  the  powder,  allowed  of  proper  distri- 
bution, ;ind  the  safe  and  unseen  operation  of  the  Sash. 

The  appaiatus  con'^isted  of  an  iron  fiaiiie,  supporting  seven  pans  upon 
the  sides  and  top.  In  each  pan  were  placed  five  specially  constructed 
fuses  that  were  in  connection  with  a  storage  baltciy  behind  the  scenes. 
The  camera,  holding  a  plate  18  by  20  inches,  was  placed  in  the  centre 
of  the  frame.  Behind  this  were  white  cardboard  screens.  Around  each 
fuse  was  placed  a  pile  of  magnesium  composition  especially  piepared 
by  Mr.  Marx. 

At  the  close  of  the  fiist  act  of  the  opera  the  apparatus  was  quickly 
placed  on  the  stage.  The  curtain  rose,  a  hurried  focus  was  taken, 
the  switch  closed  and  the  intense  light  flashed  out.  The  Curtain 
descended  and  the  photograph  of  3,500  people  was  taken  before  they 
knew  it.  The  pictuie  was  perfectly  successful,  as  may  be  seen  from  its 
leproduction  in  Harper's   Weekly  of  April  .1. 


A  Combined  Regulating  Socket  and  Lamp. 


Patents    have    recently    been    granted 


this  country,  Canada  and 
England  to  Mr.  '  C.  A. 
Hussey.  of  680  Broadway, 
New  Yoik  City,  upon  the 
regulating  lamp  socket  here- 
with illustrated,  which  pos- 
sesses the  advantages  of 
being  adapted  for  either 
alternating  or  continuous 
currents,  and  of  containing 
no  choking  coil,  resistance, 
or  other  cutrent-consuming 
devil  e. 

The  regulation  is  obtained 
by  providing  the  lamp  with 
two  filaments  as  shown  in 
Ihe  engraving,  and,  by 
means  of  a  suitable  switch 
in  the  socket,  throwing 
in  circuit  one  or  both 
of   the  filaments,  as  may    be 


desired, 
capacity 
parallel. 


New  Regi'lating  Socket  and  Lamp. 

In  a  lamp  rated  at  16  cp  each  filament  gives  8  cp,  the  full 
of  the  lamp  being  obtained  by  switching  both  filaments  in 
For  night  service,  the  filaments  are  connected  in  series. 


April  27,  1895. 
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New  Panel  Board  and  Box. 


The  accompanyiiiK  eii(;tiiviiiKs  ilhislralc  M)uie  iii-w  foiiiis  of  cut-out 
boxes  and  distributing  boaid  lecenlly  perfected  by  T.  ].  Murphy  & 
Company,  of  I3t.  Liberty  street,  New   York. 

The  iniproveiuent  in  the  tablet  board  consists  in  so  arranging  the  cross 
connections  as  to  locate  the  two  connection  lugs  for  any  given  blanch 
circuit,  side  by  side,  as  shown  by  I'ig.  1,  instead  of  placing  all  the  posi- 
tive connections  on  one  side  of  the  board  and  the  negative  lugs  on  the 
opposite  side. 
■"The  feature  of  the  cut-out  boxes  is  the  method  of  leading  in  the  wires. 
A  small  iron  nipple  bushed  with    insulating     material,  shown  at  the  top 


Though  much  cheaper  than  hard  rubber,  it  possesses  the  highe^t  insu- 
lation properties;  it  can  be  icadily  moulded  into  any  shape  and  when 
colored  does  not  fade.  Possessing  a  •high  polish  and  great  strength 
electrose  is  particulaily  adapted  for  telephone  receivers  and  other  fittings, 
for  lamp  socket  nipples  and  handles  and  other  purposes  where  these 
qualities  are  desirable. 

A  valuable  property  of  this  material  is  that  changes  of  lemperatuie 
ilo  not  allect  it,  so  that  when  used  for  telephone  cases  the  adjustment 
of    the  diupliraum  and    magnet   are    not  affected.      It  will  also  resist  the 


of  Fig.  2,  is  secured  by  lock  nuts  in  a  hole  in  the  side  of  the  box,  and 
the  wire  is  brought  through  the  nipple.  The  end  of  the  conduit  is 
biought  up  to  the  end  of  the  nipple,  and  the  two  joined  by  a  coupling, 
forming  a  continuous  covering  for  the  wire  without  recourse  to  special 
devices  or  troublesome  fitting.  On  the  right  of  Fig.  2  is  shown  a  plain 
cut-out  box  equipped  with  leadingin  nipples,  and  on  the  left  a  com- 
pound box  with  tablet  board  and  nipples  complete.  This  latter  form  of 
box  is  designed  to  meet  the  views  of  those  engineers  who  prefer  plenty 
of  "lee-way"  between  the  entering  holes  and  the  connection  lugs  for 
the  purpose  of  making  changes  in  connections  if  desired,  or  leaving 
slack  in  the  ends  of  the  wires  to    provide  for  the  possible  shortening  by 


El.KCTRO.SK    Sl'KCI.\LTlK.S. 

action    of    the    weakei    acids   and   alkalines  and  withstand   an  elevated 

temperatuie. 

Portable  Hose  Bridge. 


A  most  useful  piece  of  apparatus  for  street  railway  purposes  has 
recently  been  placed  on  the  market  by  the  Metropolitan  Electric  Com- 
pany. Chicago,  in  the  form  of  a  portable  hose  bridge,  whose  employment 
will  obviate  annoying  delays  to  the  public,  with  accompanying  incon- 
veniences and  losses  of  fares  to  street  railway  companies. 

The  bridge  is  sixteen  feet  in  length,  each  side  being  in  three  sections. 
These  sections  are  quickly  connected  by  means  of' a  clasp,  whichi,  holds 


^ 


iG.  2. — Improved  Distributing  Bo.xks. 

accidental  breakage,  etc.  If  desired,  the  chamber  formed  between  the 
inner  and  outer  walls  of  the  box  may  be  filled  up  flush  with  an  insulat- 
ing compound. 

A  Substitute  for  Hard  Rubber. 


Among  the  substitutes  for  hard  rubber  which  has  passed  largely  into 
use  for  electrical  purposes  is  electrose,  which  material  is  manufactured 
in  many  forms,  several  of  which  we  illustrate,  by  the  lilectrose  Manu- 
facturing Company,  216  William  stieet.  New  York.  Of  the  many  advan- 
tages of  this  material  for  electrical  work  one  is  that  it  will  not  tarnish 
metal  with  which  it  is  contact,  no  sulphur  being  used  in  its  vulcanization. 


Portable  Hosk  Hkidc.e. 


the  parts  fiiraly  and  rigidly  together.  Biaces  hold  the  two  sides  secnrely 
in  place,  while  ratchet  spikes,  held  by  strong  spiings.  hold  the  parts  to 
the  giound  and  rail.  The  parts  are  all  made  of  such  strength  and  mate- 
rials that  the  heaviest  motors  and  trailers  can  be  easily  carried.  The 
bridges  will  fit  any  kind  of  rail  and  are  made  foi  any  gauge.  They  can 
be  placed  in  position  by  one  man  inside  of  three  minutes,  and  can  be 
carried  to  the  scene  of  a  fire  either  in  a  car  or  a  "hurry-up  wagon. " 
Two  lines  or  the  largest  fire  hose  made  can  be  used  through  the  bridge. 
The  connection  at  each  end  with  the  rail  is  close  and  the  rise  of  a  car  in 
going  over  the  bridge  is  so  gradual  and  slight  as  to  be  hardly  peicept- 
ible.  The  bridges  are  so  sturdy  that  the  makers  guarantee  them  for  a 
minimum  life  of  ten  years.  

Accumulator  Traction  in  France. 

An  electric  tramway  on  the  accumulator  system  has  recently  been 
completed  between  Nice  and  Cimiez.  The  generating  plant  comprises 
two  SO-hp  steam  engines,  diiving  two  dynanjos  giving  200  amperes  at 
200  volts.  The  accumulators  employed  are  of  the  Laurent-C£ly  type, 
supplied  by  the  Society  du  Travail  Electrique  des  Metaux.  Each  car 
is  provided  with  90  cells,  and  two  motors  connected  to  the  axles  by  gear 
wheels. ^ 

An  Electric  Mountain  Railway. 

A  company  is  being  formed  to  construct  an  electric  rack  railway  up 
the  Sonnenberg  at  Lucerne,  under  aii  8U-years  concession  granted  in 
June.  1893.  The  line  will  be  3.8  kilometres  long,  the  terminal  station 
being  at  an  altitude  of  2,55S  feet.  The  necessary  electric  energy  will  be. 
supplied  from  the  Rathhausen  central  station,  the  cuirent  being  conveyed 
along  an  underground  conduit.  The  line  will  be  of  the  metie  gauge, 
the  speed  ranging  between  9  and  12  kilometres  pel   hour. 
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The  Phoenix  Transformer. 


In  placidR  upon    the    market    their    new    Pbocnix   transformer,  which 
we  illustrate  herewith,    the  Louisville    Electrical  SVoiks,  of   Louisville, 


^^^ 


and  loosely  placed  the  porcelain  insulators,  through  which  the  leadingir. 
wires  are  run.  The  use  of  a  poicelain  insulator  in  this  position  and  for 
this  puipose  is  a  new  departure,  and  an  improvement  upon  the  usual 
rubber  iusulators,  which  are  so  readily  broken. 

The  core  is  formed  of  L-shaped  laminations,  tightly  bolted  together  in 
four  interchangeable  blocks  or  sections.  The  core  sections,  after  having 
been  assembled  about  the  coil,  are  rigidly  and  securely  bolted  together 
by  means  of  two  long  screws  tunning  through  wrought  iron  clamps, 
which  latter  are  thoroughly  insulated  from  the  core.  Through  special 
means  of  punching  and  treating  these  laminations  and  pressing  the  core 
together  the  best  magnetic  joints  obtainable  are  secured.  The  core  and 
coil  are  secured  in  position  in  the  case  in  a  very  simple  and  effective 
manner,  and  to  remove  the  same  requires  the  removal  of  simply  two 
cap  screws. 

The  porcelain  terminal  block  and  fuse  device  are  seemed  in  the  case 
between  blocks  of  treated  wood,  held  between  projections  on  the  inside 
ol  the  case.     The  fuse  plugs  aie  all   alike  and    interchangeable,  and  are 


Fig.  1. — Inter  1  OK  \  itw  of  Transformer. 


Tig.  3.— i- using  Device. 


Ky.,  claim  to  be  exploiting  an  apparatus  which  will  be  well  worth  a 
thorough  examination  and  test  upon  the  part  of  the  central  station 
managei. 

In  Fig  1  the  Phoenix  transformer  is  sbown,  with  the  cover  removed 
and  the  dooi  lowered,  which  view  shows  the  coil,  core  and  terminal 
block  and  fuse  device  in  their  positions.  Pig.  2  gives  a  clear  idea  of 
the  very  simple  method  of  forming  the   core    about  the  coil,  while    Fig. 


Fig.  2.— Core  P.aRti.^lly  Built  Up. 

3  shows  the  construction  of  the  terminal  block  and  fuse  plug.  The 
cases  are  strong,  durable  and  well  ventilated,  besides  being  thoroughly 
waterproof.  At  the  bottom  of  the  case  is  a  small  hinged  door,  secured 
by  only  one  thumb  screw,  through  which  the  fuse  plugs  are  readily  and 
safely   reached ;  adjoining  the  door  are    four  slots,  in    which   are  freely ' 


fitted  with  blades,  which  slide  under  contact  pieces  upon  the  lower 
surface  of  the  terminal  block,  the  plug  sliding  between  the  walls 
formed  on  the  block.  The  fuse  is  secured  undei  two  thumb  nuts  and 
passes  through  a  slot  in  a  bridge  of  porcelain  formed  on  the  upper  sui- 
face  of  the  plug,  and  which  effects  the  destruction  of  the  most  serious  aic. 

The  constiuction  of  the  fuse  plug  makes  it  as  effective  as  a  jack-knife 
switch  as  a  circuit  breakei.  and  not  only  causes  it  to  be  absolutely  safe  for 
the  lineman  to  handle,  but  through  the  blowing  of  a  fuse  it  cannot 
possibly  be  broken,  having  an  open  space  at  each  end  for  the  escape  of 
the  gases  formed.  When  the  door  of  the  case  is  closed,  the  two  lugs 
upon  its  inside  surface  move  into  position  in  fiont  of  the  thumb  pieces 
on  the  fuse  plugs,  making  it  impossible  foi  them  to  become  loosened. 

Through  the  use  of  the  highest  grade  of  material,  the  proper  propoi- 
tioning  theieof  and  the 
peculiar  method  employed 
in  forming  and  securing  to- 
gether the  core,  the  Louis- 
ville Electrical  Works 
claim  that  they  are  enabled 
to  guarantee  for  their  trans- 
formers the  very  closest 
regulation,  the  highestefiS- 
ciency,  and  the  least  leak- 
age, and  are  willing  to  have 
any  one  put  them  to  a 
thorough  and  complete  test 
foi  the  determining  of  the 
correctness  of  their  state- 
ments upon  these  points. 

Combination    Clip    and 
Push  Button. 

Among  the  new  electrical 
devices  recently  placed  on 
the  market  by  Huebel  & 
Manger,  286  Graham  street, 
Brooklyn,    is   a    combined 

clip  and  push  button,  illustrated  herewith.  As  will  be  seen  by  a  glance 
at  the  cut,  the  device  is  complete  in  itself,  and  adaptable  for  many  pur- 
poses where  a  temporary  connection  to  a  call  bell  is  desired.  It  can  be 
easily  and  quickly  attached  to  any  piece  of  movable  furniture,  such  as 
card  and    chess  tables,  an  easy  chair,  invalid's  couch,  etc. 


Combined  Clip  .^.nd  Pu; 


^tnancial  intelligence. 

The  Electrical  Stock  Market. 

Ni;\v  VuKK    April  20,  JXOS. 

THIC  ELECTRICAL  STOCK  MARKET  coilliiiued  uiicvfiitful  again  this  week, 

not  even  the  mildest  sort  of   enthusiasm    being   aroused  in  any   quarter.  Close 

students  of  American  Hell  say  that  the  decline  in  that  stock  is  due  to  the 
reports  of  reductions  in  rates  throughout  the  country,  and  claim  that  there  has 
not  been  so  much  reduction  in  rates  as  a  change  in  the  system  of  charges  from 
the  flat  rental  system  to   a    so-called  "measure"  basis.    Be    that   as  it  may,  the 

fact  remains  that  the  stock  has  been    fiat    and    unsteady  for   some    time  past,  a 

sudden  but  slight  advance  yesterda.v  and  to-day  being  the  soleapproach  to  any- 
thing like  a  rally. 

GENERAL  ELECTRIC  displayed  a  rather  unusual  degree  of  activity  and 
firmness  this  week,  over  12.000  shares  being  dealt  in  within  15  minutes  after 
the  opening  on  Wednesday.     Though  these  transactions  were    made  at  less  than 

33,  the  stock  has  otherwise  remained  pretty  steady  between  33  and  34  duiing 
the  week. 

ELECTRIC  STORAGE  has  maintained  a  very  steady  aspect  for  quite  a  while, 
and  appears  to  be  steadily  gaining  in  fa^or  on  both  New  York  and  Philadelphia 
floors. 

ELECTRICAL     STOCKS. 

Par.  Bid.    Asked 

Chicago  Edison  Company 100           120  12S 

Edison   Electric   III.,  New  York 100             97^  98H 

Brooklyn 100             ..  108 

Boston 100           124  12S 

Philadelphia 100             ..  115 

Edison  Ore  Milling 100             13  IS 

Electric  Storage  Co.,  Philadelphia 100             29  30 

General  Electric 100            33^  33}i 

General  Electric,  pref 100            63K  M% 

Westinghouse  Consolidated,  com 50            33}^  34^ 

pref SO  52 

BONDS. 

Edison  Electric  111..  New  York 100           lOSH  105!4 

Edison  Electric  Light  of  Europe 100            75  85 

General    Electric  Co.    deb.  Ss 100             . .  90!4 

"TELEGRAPH  AND  TELEPHONE. 

American    Bell    Telepnone 100            180  181 

American  District   Telegraph 100             30  40 

.\merican  Telegraph  &  Cable 100  91 

Central  &  South    American    Telegraph 100           117  120 

Commercial  Cables 100  141 

Erie  Telephone 100             SO  51 

Gold  &  Stock    Telegraph 100  105 

New  England  Telephone 100             66  66i~j 

New  Yolk  &  New  Jersey  Telephone 100           103  105 

Postal  Telegraph-Cable 100  635^ 

Western  Dnion    Telegraph 100            88^e  S8)i 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25            17  17' s 

Braghamton  RR.  com 100  100 

Brooklyn  Traction 100              9  11 

"    ■              "         pref 100             ..  53 

Buffalo   St.    Ry .         100             66  69 

Cleveland  City  Ry 100             68  70 

Cleveland  Electric  Ry 100            59  60 

Chicago  City  Rv 100           305  315 

Columbus  St.  Ry 100             46  49 

Consolidated  Traction  of  N.  J ..              30  33 

Electric  Traction,  Philadelphia 50             75^  76W 

Long  Island  Traction 100              8  aji 

Louisville  St.   Ry.  cum 100             37  39 

'■            "      "       pref 100             87  88 

Metropolitan  Traction,    Philadelphia 100            Sijig  90 

New  Orleans  Traction 100            15  18 

pref 100            56  60 

North   Shore  Traction 100 

"                 "       pref 100            74  83 

People's  Traction  $30  pd 25            59  59}^ 

{Philadelphia  Traction SO             82^  82Js 

Rochester  St.  Ry ..  38 

Onion  Ry.  (Huckleberry) 100           112  US 

West  End.  Boston 100             64%  65 

"      pref 100  88 

Worcester  Traction 100             . .  13 

••    pref 100            77  80 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  101 

•Binghamton  Railroad  Co.  Ss 100             99  100 

♦Columbus  St.  Ry.  IstSs 100  9 

Rochester  St.  Ry.  1st.  Ss 100             95  97 

•Dnion  Ry.  Ist.  mtge  6s 100           105  108 

•Westchester  Electric  1st.  mtge.  5s 100            98  101 

*  'With  accrued  interest. 

J  Ex-rights. 


n.M.TlMOKi;,   Mj;i'K0r01.ITAN     iSc     l'l-;ori   <  NS    air    »\\  ihtee 

showing  somewhat  bullish  tendencies,  probably  <luc.  lu  a  measure,  to  the 
increase  in  traflic  along  with  the  approach  of  spring  weather,  and  partly  owing 
to  a  general  improvement  i:j  the  business  over  last  April.  Since  April  1,  Balti* 
more's  Traction's  earnings  have  increased  over  J300  a  day ;  for  the  first  nine  days 
of  the  month  Metropolitan's  earnings  were  over  $18,000  in  excess  of  last 
year's  business  for  the  same  period,  and  it  ia  understood  that  the  increase  in 
the  earnings  of  People's  Traction,  as  compared  with  this  season  last  year,  is 
averaging  about  $3,00U  a  day. 


Special  Corresponbence. 


New  York  Notes. 


MR.  J.  C.  IIOBAKT.  of  the  Ti iumph  Electric  Company.  CincinDali.  was  in 
New  York  during  the  week,  and  reports  that  he  finds  everywhere  an  improve- 
ment in  business.  His  own  company  6nds  it  necessary  to  run  day  and  night 
to  fill  orders. 


Canadian  Notes. 


Ottawa,  April  20. 

HALIFAX.  N.  S.— The  legislature^has  thrown  out  the  "Bondholders'  Electric 
Street  Railway  bill." 

QUEBEC— The  Quebec  Street  .Railway  Company  is  asking  permission  to 
inlrcduce  the  storage  battery  system. 

TORONTO.— The  city's  share  of  the  electric  street  railway^receipts  for  March 
was  $r..(iU9.  and  $16,266  for  the  quarter. 

ST.  JOHN.  N.  B.— Tenders  are  called, for  from  peisons  Willing  to  undertake 
the  lighting  of  the  streets  of  this  city  with  electric.light. 

MATTAWA.  ONT.— The  Matlawa  Electric  Light  &  Power  Company,  with  a 
capital  of  $30,000,  has  just  secured  a  charter  from  the  Ontario  Government. 

ST.  MARTIN.  QUE.—Negotiations  are  pending  between  the  Mountain  Park 
and  Island  Electric  Railway  to  run  a  line  through  the  towns  of  St.  Martin  and 
St.  Rose. 

OTTAWA.  ONT.— The  Posclean  &  Carleon  Company,  capital  $100,000.  have 
started  the  construction  of  thetr  new  works  in  this  city.  The  factory  will  be  136 
by  150  feel. 

HULL.  QUE.— The  Descbenes  Electric  Company,  with  a  capital  of  560,000.  is 
applying  to  the  Dominion  Government  for  a  charter  to  manufacture  electricity 
foi  light,  heat  and  power. 

HAMILTON.  ONT.— The  Hamilton  Lake  Erie  Power  Company  are  applying 
to  the  Dominion  Parliament  for  power  to  build  electrical  works  for  generating 
electricity  on  a  large  scale. 

OTTAWA.  ONT.— A  number  of  capitalists  of  this  city  have  been  in  Jamaica, 
W.  I.,  where  they  are  negotiating  for  franchises  to  construct  electric  railways 
in  Kingston  and  at  other  points  on  the  island. 

OTTAWA,  ONT.— It  is  probable  that  a  conference  of  the  representatives  from 
the  Australian  colonies  and  Canada  will  shortly  be  held  to  consider  the  lenders 
recently  received  for  laying  I  he  proposed  Canadian-Australian  Pacific  cable. 

TORONTO.  ONT.— The  Ontariolegislature^has  passed  a  bill  fixing  ten  hours 
a  day  as  the  time  an  employee  on  electric  railways  shall  work.  A  strong  pro- 
test was  entered  against  the  section  of  the  bill  prohibiting  the  sale  ol  stuck 
below  par.  Hon.  Mr.  B-'onson.  in  reply,  said  that  stock  worth  160  per  cent,  had 
been  transferred  at  pai,  enabling  certain  people  to  pockcl  that  which  should 
ba^e  gone  to  the  benefit  of  the  shareholders  at  large. 

OTTAWA,  ONT.— The  figures  of  the  tenders  received  by  the  Canadian  Govern, 
ment  for  the  construction  of  a  cable  from  Canada  to  Australia  are  as  follows: 
Route  No.  1.  from  Vancouver,  via  Fanning  Island  and  Fiji  to  Norfolk  Island, 
there  to  divide,  one  cable  going  to  New  Zealand  and  (he  other  to  Australia. 
fl.&lT.OOO.  Route  No.  2,  from  Vancouver  to  Necker  Island  and  Fiji  to  Norfolk 
Island,  there  to  divide,  one  cable  going  to  New  Zealand  and  the  other  lo 
Australia,  i'l. 416.000.  Route  No.  3.  from  Vancouver  via  Necker  Island  to  an 
island  in  the  Gilbert  gioup.  there  to  divide,  one  cable  going  by  way  of  Fiji  to 
New  Zealand  and  the  other  by  way  of  the  Solomon  Islands  to  Queensland, 
i:l, 303.000.  Route  No.  4.  from  Vancouver  via  Necker  Island  and  the  Gilbert 
and  Solomon  islands  to  Queensland  only.  £1.068.000  Route  No  5.  from  Van- 
couver via  Necker  Island,  and  Fiji  to  New  Zealand  only.  £1,291.000.  Route  Nc. 
6.  from  Vancouver  to  Honolulu  and  there  divide,  one  cable  going  to  New  Zea- 
land, the  other  to  Auslialia.  £1.391,000.  Route  No.  7,  from  Vancouver  via 
Honolulu,  the  Gilbert  and  Solomon  islands,  to  Queensland  only,  £1.081.000. 
Route  No.  8,  from  Vancouver  via  Honolulu  and  Fiji  to  New  Zealand  only, 
£1,243.000. 
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New  Incorporations. 

TIIK  BEl.TON  TEl.Kl'IlONE  COMI'ANY.  slock  SL'O.OOfl.  has  been  iiicorporaled 
by  N.  K.  Smilh.  Charles  Smith  and  others. 

TH1-:  MO.VTICIvI.LO  MUTUAL  TiaHPHONK  COMP.^NY.  Montictllo.  111., 
has  been  iocorporaied  by  W.  H.  I'lunk.  H.  N.  Knight  and  N.  W.  Hart. 

TBB  UNIVERSAL  TELEPHO.vK  COMPANY.  Indianapolis,  Ind..  capital 
slocW  ^2.^000.  has  been  incorporated  by  H.  B.  Charles.  Robert  Martiiidale  and 
others. 

THE  GREENVILLE  ELECTRIC  LIGHT.  HEAT  AND  POWER.  COMPANY; 
Greenville.  Mo  .  capital  stock  li'.i. 000.  has  been  incorporated  by  K.  and  Samuel 
n.  Bruckiuau. 

THE  PEOPLE'S  TELEPHONE  CO.MPANV,  New  Haven,  Conn..  Iia?  been 
incorporated  by  «Gov.  T.  M.  Walle,  J.  K.  Bowles.  J.  Irving  and  J.  J.  Lawlon. 
The  capital  stock  is  SSOO.OlKl. 

THU  INTERSTATE  TKLEPHONF.  AND  TELEGRAPH  CO.MPANY.  Dulhani, 
N  0  ..capital  stock  flOO.OOO.  has-been  organized  with  L.  A.  Carr,  presideul.  to 
nnuufacture  telephones. 

THE  CLINTON  TELEPHONE  COMPANY.  Clinton  Tenn..  has  been  organized 
wilh  Dr.  R.  K.  Mcdaris.  president  and  general  manager:  J.  C  Strader.  vice- 
president,  and  W.  \V.  Medaris.  secretary  and  treasurer. 

THE  CUERO  TELEPHONE  COMPANY.  Cuero,  Tex.,  capital  slock  i-4.C00, 
has  been  incorporated  by  William  Hiobese.  C.  L.  Stadller.  William  Wagner. 
Lee  Joseph.  W    K.  Kaihboue,  D.  Hunccr  and  Samuel  C.  Lackey. 

THE  DEL.4WARE  COUNTY  ELECTRIC  COMPANY,  Chester.  Pa  ,  capital 
stJCk  $1,000.  has  been  organized  to  supply  light,  heal  and  power.  The  promoters 
are  3.  T.  Wellman.  Upland;  W.  C.  Gray,  and  O.  B.  Dickinsou. 

THE  KELLY  W.^TCH  COMPANY,  Chicago.  111..  capHal  stock  $2li.0iiu.  lias 
been  incorporated  to  make  and  sell  time  pieces,  electric  devices,  etc.  The 
interested  parlies.are  Thos.  F.  Kelly.  J.  O'Hare  and  Robt.  J.  Bieg. 

THE  WHITE  BEAR  TELEPHONE  CO.MPANY.  St.  Paul,  Minn.,  capital 
stock  ilu.uwi.  has  been  incorporated  by  John  L.  Ptat'..  Chicago.  III. :  Jas.  L. 
Brass.  James  Berlingetl.  Tracy  Lyon  and  Robert  G.  Wright,  of  St.  Paul. 

THE  MUNCV  VALLEY  STREET  RAILWAY  COMPANY.  .Mahanoy  City.  Pa., 
capital  stock  joO.OUO.  has  been  incorporated.  The  promoters  are  Jno.  J.Coyle 
and  C.  C.  Smith,  of  Mahanoy  City,  and  Chas.  U.  Brumm.  of  Minersville. 

THE  MILWAUKEE  INCANDESCENT  LAMP  CO.MPANY.  Milwaukee.  Wis  . 
capital  s'.ock  SZi.ooO.  has  been  formed  to  manufacture  and  deal  in  incandescent 
lamps.  John  J.  Reilly.  M.  J.  Reilly  and  Barney  Davis,  Milwaukee.  Wis.,  are 
interested. 

THE  CHICAGO  SUBW.4Y,  ARCADE  AND  TRACTION  COMPANY  has  been 
iucorpoiated  with  a  capital  stock  of  fl5.000.000,  for  the  purpose  of  constructing 
subways  in  that  city  and  operating  a  line  of  cars.  The  secretaiy;of..the  company 
can  be  addressed. 

THE  WACO  ELECTRICAL  SUPPLY  AND  CONSTRUCTION  COMPANY.  Waco. 
Tex.,  capital  stock  JlO.ouO.  has  been  formed  to  buy  and  sell  goods,  wares  and 
merchandise  by  wholesale.  W.  W.  Seley,  S.  A.  Hobson.  and  A.  P.  Moore.  Waco, 
are  the  interested  parties. 

THE  E  S.  KAWLY  ELECTRICAL  CONSTRUCTION  COMPANY.  Chicago, 
111.,  capital  stock  SL2.O0O.  has  been  formed  to  go  into  the  construction  business, 
install  electrical  apparatus  in  buildings  and  elsewhere,  etc.  E.  S.  Kawly.  V. 
Merriam  and  J.  H    Weber. 

THE  ADAMS-BAGNALL  ELECTRIC  CO.MPANY.  Cleveland.  O..  capital  stock 
il,')0.000.  has  been  formed  to  manufacture  and  deal  in  electric  lamps,  railway 
motors,  electrical  machinery,  etc.  Thos.  E.  Adams.  E.  J.  Bagnall  aud  Chas  C. 
Hickok  are  interested  parties. 

THE  HARTFORD  LIGHT  AND  POWER  COMPANY.  Hartford  City,  Ind., 
capital  stock  f30.0i)0.  has  been  organized.  The  incorporators  are  Wm.  N.  Forlis. 
Monticello.  Ind.;  Milton  H.  Forbis.  Cincinnati.  O. :  Albert  Reynolds  and  Guy 
E.  Reynolds.  Hartford  City.  lod. 

THE  BELLE  VERNON  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Belle 
Vernon.  Pa.,  capital  slo.;k  fl.uito.  has  been  incorporated  to  generate  light  and 
power  by  electricity.  Samuel  Jl.  Graham.  Adolph  C.  Hamm,  and  C.  F.  Eggers. 
all  of  Belle  Vernon,  are  interested. 

THE  TAYLOR  ELECTRIC  LIGHT  COMPAIVY.  Taylor.  Tex.,  capital  stock 
520.000.  has  been  formed  to  generate  and  supply  electricity  for  light,  beat  and 
power,  and  to  manufacture  aud  supply  gas.  Hugh  Burns,  F.  L.  Welch  and 
Bernard  Garry,  of  Taylor,  are  the  promoters. 

■  THE  ASBURY  PARK  ELECTRIC  COMPANY.  Asbury  Park.  N.  J.,  capital 
stock  $200,000.  has  been  formed  to  supply  electricity  for  light,  heat  and  power, 
etc  The  promoters  are  Geo.  A.  Smook,  Jas.  M.  Ralston,  John  W.  Rockafeller 
and  Harry  J.  Rockafeller.  .\5bury  Park.  N.  J. 

THE  IOWA  FALLS  ELECTRIC  LIGHT  AND  POWER  COMPANY.  Iowa  Falls, 
la.,  capital  stock  J1.o.(m)|).  has  been  formed  to  erect,  maintain  and  operate  an 
electric  light  and  power  plant.  L.  B.  Biadley,  H.  C.  Miller.  J.  D.  McKay  and 
Z.  K.  Hoag,  Iowa  Palls.  la.,  are  the  promoters. 

THE  AUTOMATIC  TELEPHONE  COMPANY  of  Wisconsin.  Chicago,  111.,  capi- 
tal stock  SSOO.OOO.  has  been  formed  to  maintain  and  operate  telephone  service, 
to  supply  electric  light  and  power,  do  wiring,  etc.  The  promoters  are  J.  Harry 
Theobald.  Wm.  T.  Whipple  and  Maurice  Rosenfeld. 

THE  ROTH  MULTICYLINDE*  MOTOR  COMPANY.  Cincinnati.  O..  capital 
stock  $100,000,  has  been  formed  to  manufacture  and  sell  gas  and  gasoline  and 
electromotors,  engines  and  locomotives.  The  promoters  are  Gilsou  W.  Roth. 
H.  L.  Rolb.  J.  M.  Blair.  Jos.  T.  Blair  aud  p.  C.  Bliss. 


THE  AMERICAN  ELECTRIC  WORKS  COMPANY.  Denver.  Col.,  capital  stock 
$10,000.  has  been  formed  to  buy,  sell.  rent,  manufacture  and  repair  all  kinds  of 
electrical,  steam  and  other  machinery.  Win.  Thome.  Thorop.  G.  Walton  and 
Chas.  E.  Hawkins,  all  of  Denver.  Col.,  are  interested. 

THE  MIDDLEBROOK  TELEPHONE  COMPANY.  Staunton.  Va..  capital 
.■itock  fS.OOii.  has  been  incorporated  with  John  H.  Bowman,  president;  J.  Frank 
Clemmer  vice-president:  H  A.  Shepherd,  secretary;  W.  W.  Sproul.  treasurer, 
to  construct  a  telephone  line  from  Staunton  to  Lexington. 

THE  NEW  YORK  ELECTRIC  MOTOR  AND  VENTILATOR  COMPANY. 
New  York,  capital  stock  $30,000.  has  been  formed  to  manufacture  and  sell  elec- 
tric motors,  appliances,  etc.  Sidney  Green.  New  York;  C.  A.  Sherman  and 
Lincoln  Van  Cott.  Brooklyn.  N.  Y..  are  interested  parties 

THE  OSBURN  ELECTRIC  SUPPLY  CO.MPANY.  Chicago.  III.,  capital  stock 
$12.0mi.  has  been  formed  to  manufacture  and  deal  in  electrical  goods,  machinery, 
supplies,  etc..  of  all  kinds,  and  to  carry  on  a  general  electrical  business.  Harry 
G.  Osburn,  M.  Roy  Osburn  aud  Asa  W.  Waters  arc  interested. 

THE  AMERICAN  TELEPHONE  AND  TELEGRAPH  COMPANY,  Richmond, 
Va.,  capital  slock  $50,000,  has  been  formed  by  Edwaid  P.  Mcany.  Newark,  N. 
J  .  president,  and  Melville  Egleslon,  KHzahetli  N.  J.,  secretary,  to  construct 
and  operate  telephone  and  telegraph  lines  throughout  Virginia. 

THE  STANDARD  TELEPHONE  AND  ELECTRIC  COMPANY.  Minneapolis. 
Minn.,  capital  slocK  $50. 000,  has  been  fotmed  lo  manufaclure  telephones  and 
other  electrical  instrumeuts.  S.  S.  Kilvington.  B.  W  Batchelder.  H.  C.  Dodge 
and  Geo.  L.  Scott,  of  Minneapolis.  Minn.,  are  the  incorporators. 

THE  W.  H.  ELLIOTT  ELECTRIC  COMPANY,  Cleveland.  O..  capilal  slock 
$10,000.  has  been  formed  to  manufacture,  buy  and  sell  all  kinds  of  electrical 
devices  aud  machinery,  etc.  Robert  .M.  Fuller.  Theodore  C.  Vollman.  Wm.  H. 
Elliott,  Alvin  A.  Piper  and  Chas.  O.  Cartright  are  the  incorporators. 

THE  STANDARD  TELEPHONE  COMPANY.  New  York,  capital  slock 
S360.000.000,  has  been  organized,  with  Thurlow  Weed  Barnes,  of  New  York. 
president.  Gen.  Jas.  S.  Clarkson,  John  D.  Laillre.  Chas.  K.  Pillsbury.  ludge 
Poindexter  Dun.  E.  S.  Johnson.  Gen.  Felix  .^gnus  and  others  as  directors. 

THE  MUTUAL  AUTO.MATIC  TELEPHONE  COMPANY.  New  York,  has  been 
incorporated  wilh  J.  Wesley  Allison  president,  and  Silas  B  Dutcher,  Smith  M. 
Weed.  W.  Seward  Webb.  David  A.  Boody,  Henry  N.  Whitney,  John  Jacob  Astor. 
John  C.  McGuire  and  Chas.  F.  Cox.  directors.     The  capital  .stock  is  56,000.000. 

THE  GLOBE  ELECTRIC  CONSTRUCTION  COMPANY.  New  York,  capital 
stock  $20,000.  has  been  formed  to  sell  and  install  electric  equipment,  apparatus 
and  appliances,  etc.  J.  J.  Clark.  T.  F.  Coon,  of  New  York;  H.  C.  Mackenzie, 
of  Roseville.  and  P.  M.  Mowrey.  of  Upper  Montclair,  N.  J  .  are  the  promoters. 
;THE  DENISON  street  .4ND  ELECTRIC  RAILWAY  COMPANY.  Denisou. 
Tex.,  capital  stock  $oO.OiiO.  has  been  incorporated  to  construct  and  operate  street 
railways  or  belt  lines  of  railway  in  or  near  Denison,  etc.  Tne  promoters  are 
A.  F.  Platter,  G.  McLoger,  P.  H.  Robin,  T.  Murphy,  and  E.  H.  Lingo,  of  Deni- 
son. Tex. 

THE  ATLANTIC  COAST  ELECTRIC  RAILWAY.  Asbury  Park.  N.  J.,  capital 
stock  $1  000,000,  has  been  formed  to  construct  and  operate  a  street  railway  or 
traction  company.  Wm.  H.  Hurst.  238  Central  Park.  West ;  John  J.  Walsh.  6 
East  '^OSd  street,  and  Henry  Haggerty,  137  East  71st  street,  all  cl  New  Yoik.  are 
the  inteiested  parties. 

THE  -MANHATTAN  INCANDESCENT  LIGHT  COMPANY,  Gloucester  City 
N  J.,  capital  stock  $500,000.  has  been  formed  to  manufacture,  buy  and  sell 
Welsbach  and  other  incande:>cent  lights  and  burning  devices.  Waldron  Sbap- 
leigh.  Camden.  N  J..  Thos.  Dolan,  Randal  Morjian  and  C.  R  Collins.  Phila- 
delphia, are  interested, 

THE  SEATTLE  &  ALASKA  MINING  AND  MILLING  COMPANY.  Seattle. 
Wash.,  capital  stock  $250,000.  has  been  formed  to  mine  and  market  ores  of 
precious  metals,  do  logging,  lumbering,  etc  ,  and  to  erect  and  maintain  water 
and  electric  power.  Wm.  M.  Ebner.  W.  E.  Crews.  J  E.  Fox.  W.  D.  O'Toole 
and  P.  F.  Smith  are  the  incorporators. 

THE  EMPIRE  STATE  ELECTRIC  FORGING  COMPANY  has  been  formed 
at  Syracuse,  N.\'..  with  a  capital  stock  of  $300,000.  for  the  purpose  of  manufact- 
uring, selling  and  operating  electric  welding,  forging  and  smelting  apparatus. 
L.  H.  Groesbeck,  C.  M.  Varner,  of  Syracuse:  J.  O.  Adsit,  Hornellsville.  and  D. 
E.  Mosely,  Rochester.  N.  Y.,  are  interested. 

THE  TACOMA  GAS  .\ND  ELECTRIC  LIGHT  COMPANY.  Tacoma.  Wash., 
capilal  stock  $350,000.  has  been  formed  to  supply  gas  and  electricity  for  light 
and  other  purposes,  and  to  operate  water  works,  railways,  vessels,  etc.  Ed- 
mund Seymour.  Chas.  B.  Hurley.  C.  P.  Masterson.  Alfred  E.  Buell,  Frederick 
Watson.  W.  C.  Hellar  and  Jno.  F.  Dillon. 

THE  FELTS  PRIMARY  BATTERY  COMPANY.  Sacramento,  Cal.,  capital 
stock  $1,000,000.  has  been  formed  to  purchase,  lease,  operate  or  dispose  of  all 
kinds  of  electrical  rights,  patents,  licenses,  batteries,  machinery,  apparatus, 
and  other  property  pertaining  to  electric  lighting.  W.  W.  Felts,  R,  Watkins. 
Thos.  E.  Fogalsang  and  G.  W.  Merrell.  Sacramento.  Cal..  are  the  interested 
parties.  


Telegraph  and  Telephone. 

NEWPORT,  KV.-The  Anthony  Electric  Company  will  establish  a  telephone 
system. 

KANS.AS  CITY,  KY.-B.  F.  Jones  is  organizing  a  company  to  construct  a  tele- 
phone system 

UTICA.  N.  Y'.— The  Central  New  Yoik  Telephone  Company  will  put  in  new 
telephone  apparatus. 

BURLINGTON.  N.  C— Steps  are  being  taken  looking  to  the  establishment  of 
a  telephone  exchange. 

ME.MPHIS,  TENN.— L  E  Drake,  of  Anderson,  Ind..  is  endeavoring  to  foim 
a  telephone  exchange. 

SPRINGFIELD.  MO.-Th-  telephone  line  from  Ozark  to  Springfield  is 
expected  to  be  in  operation  May  1. 

LE  FEVER  FALLS.  N.  Y.— The  West  Shore  Telephone  Company  is  erecting 
poles  for  the  main  line  to  Kingston. 
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ABILBNE.  TE.<.— The  Abileue  Telephone  Compauy    will   commence  the  con 
junction  of  its  telephone  f-ysleni  at  once. 

SAMSBl'RY.  N  C  -C.  N.  McAilito.  of  Gieenboro.  has  putchnseit  the  tele 
phone  system,  an  t  will  impiovc  the  service. 

AI.BIA.  lA.— The  II  irri<oT  Telephone  Company  haH  been  (franlcil  a  franchise 
and  work  is  to  be  cunimenced  in  a  few  clays. 

OWENSBURG.  KV  -Steps  are  beiiiK  taken  to  establish  a  company  to  operate 
a  telephone  system      K    Monarch  is  inlerrslecl. 

SPRINGPIHI.D,  MO  -The  Christian  Countv  Telephone  Company  will  cou 
struct  a  telephone  line  front  Ozark  to  Springfieic). 

ORANGE.  C  H  .  "VA.— The  Interstate  Telephone  &  Telegraph  Compauy. 
of  Durham.  N.  C  .  will  erect  a  telephone  exchauKe. 

GORDONSVILLF.  VA.-The  Interstate  Telephone  Jt  Telegraph  Company 
of  Durham.  N.  C  .  will  erect  an  exchanf^e  for  a  telephone  system. 

PARIS.  KY  —The  I'aris  Telephone  Company  desires  bids  on  telephone, 
switchboard  and  line  supplies.     Address  H.  H    Roberts,  secrelarj 

MOUILB,  .\l..\  —The  Home  Telephone  Company  is  pultlnR  in  a  telephone 
exchange,  and  has  4.'>0  subscribers  booked,  with  three-year  ccntracts. 

TPNKHANN'OCK.  P.^  —A  telephone  line  will  probably  be  constructed 
between  Tunkhannock  and  Meshpoen,  by  way  of  Ealonville  and  Mehoopanv. 

MOBILE.  ALA.— The  Home  Telephone  Company,  recently  orsanized.  has 
elected  H.  Piser  president.  Jas.  K.  Glenno'i  vice-president,  and  W.  H.  Filz- 
patrick  secretary. 

CHATr.ANOOGA.  TEK.M.— The  Cili/ens'  Telephone  Company  is  to  be  organ- 
ized by  P.  I.  Stone.  \V  D  Carswell.  T.  R  Preston  and  others,  to  coustrucl  a 
telephone  system. 

SHREVEPORT.  I.A.— The  Citize  <s'  Co-Operalii>e  Telephone  Company,  of 
which  lohn  \V,  Taber  is  manager,  is  successfully  pushing  forward  the  comple- 
tion of  this  new  company. 

TALLAHASSEE.  FLA.— Addie-s  the  Capital  Cily  Telephone  Company.  M.  B. 
Rice,  superintendent,  concerning  bids  on  40  telephones  and  apparatus  for  an 
exchange  ol  ."»0  subscribers. 

THE  ERIE  TELEGRAPH  &  TELEPHONE  COMPA  NY  made  a  net  gain 
of  '."Jl  subscribers  for  the  three  months  ending  March  31.  Total  number 
connected  March  31.  1895.  16.465. 

Si^LISarRV,  MD  — The  Wicomico  Telephone  Company  has  been  granted  a 
charter  to  erect  a  telephone  line  from  Salisbury.  Quantico.  White  Haven.  Nati- 
coke,  Tyaskin.  Bivalve  and  other  villages. 

ALKXAMDRIA.  VA.-The  Ocoquan  Woodbridge  Telephone  Company.  K.  S. 
Wyckoff.  vice-president,  has  secured  a  building  in  which  the  office  of  the  com- 
pan.v  will  be  located,  and  will  soon  commence  the  constiuction  ot  the  line. 

ST.  LOUIS.  MO. -The  Central  Standard  Telephone  Company,  of  St.  Louis. 
Kansas  City  and  Lincoln,  is  being  organized  by  Grii)ith  Colt,  president  of  the 
Union  Trust  Company,  of  St.  Louis,  and  others.     The  capital   stock  is  J.i.OOO.noi'. 

TAMPA.  FLA.— The  Citizens'  Telephone  Company,  with  a  capital  slock  of 
il2,000.  which  was  recently  organized,  with  S.  J.  Drawdy.  president;  A.  C. 
Ctewis.  vice-president;  C.  H.  Keller,  secretary  and  manager,  expects  to  have 
its  line  in  operation  within  00  da.is. 

MYERSTOWN.  PA  —The  Djniel  Drawbaugh  Telephone  &  Electric  Company 
has  secured  a  buildiug  for  the  location  of  a  telephone  instruraeDt  factory, 
which  will  have  a  capacity  of  nO  instruments  daily,  and  give  employment  to  50 
workmen.     Subscriptions  atuDuuting  to  ilO.OOO  have  already  been  raised. 

MANASQUAN,  N.  J.— The  Manasquan  Telephone  Company  has  installed  a 
small  exchange,  using  Gersou  telephones  and  switchboard.  The  exchange  is 
to  be  connected  with  one  in  Point  Pieasant.  N.  J.,  by  toll  line,  and  later  will 
connect  with  Spring  Lake.  Asbury  Park  and  Freehold,  and  probably  with 
Lakewood 

LOUISVILLE.  KY.-Tbe  Southern  Standard  Telephone  Company  is  to  be 
organized  to  operate  in  Kentucky.  Tennessee.  North  Carolina,  and  South  Caro- 
lina. It  is  to  be  a  branch  of  the  new  Standard  Telephone  Company,  of  New 
York,  of  which  Thnrlow  Weed  Barnes  is  president,  and  is  to  have  a  capital 
stock  of  j4.OUO.O0O. 

NEW  ORLEANS,  LA.— The  New  Orleans  branch  of  the  new  Standard  Tele- 
phone Company  of  which  Thurlow  Weed  Barnes,  of  New  York,  is  president, 
has  organized  as  the  Gulf  Slates  Siandaid  Telephone  Company,  with  A. 
Maglnuis  as  president,  W.  J.  Behan.  vice-president,  and  Harry  Allen  general 
manager.  This  company  will  control  Louisiana,  Mississippi.  .Alabama,  Georgia 
and  Florida. 

Electric  Light  and  Power. 

BARTON.  ^T  — .An  electric  light  plant  is  being  placed  in  position. 

ALEXANDRIA.  LA.— An  electric  light  plant  has  been  established. 

STaTESBORO.  GA.— W.,  D.  Davis  will  erect  an  eleclric  light  plant    here. 

GEORGETOWN.  S.  C— Steps  are  being  taken  lo  establish  an  electric  ligh 
plant. 

BOWIE.  TEX  -John  Graves,  of  Henrietta,  is  putting  in  an  electric  lighting 
plant. 

LA  GRANGE,  TEX.— Baylor  &  Bradshaw  have  purchased  the  city's  electric 
light  plant. 

READSBOKO.  VT.— Steps  are_being  taken  to  establish  an  electric  light  and 
power  plant. 

NEW  YORK  CITY —An  electric  lighting  system  is  to  be  installed  in  the 
custom  house. 

SARATOG.A,  N.  Y.— The  Saratoga  Gas  .S:  Electric  Light  Company's  plant  is 
to  be  sold  May  28. 

BIRMINGHA.M.  ALA.— An  electric  plant  will  be  built  to  supply  power  to 
manufacturing  concerns. 


TAYLOR,  TE.X. -The  Taylor  eleclric  light  plant  ha>  been  purchased  at  a 
foreclosure  sale  by  B.  Garry  for  JI0.1I7.'.. 

WESTERLY  R.  I. -The  establishment  ot  an  eleclric  plant  here  is  conleiu 
plated      Address  ihe  clerk  of  the  Council. 

GnPFSTOWN.  N  Y. -A  bill  has  been  introduced  anthoriiiiig  llie  vilUge  to 
build  and  maintain  an  eleclr  c  lighting  plant. 

.Vv)RWICH.  CO.-^.V  -The  e.itaiiliihmeiit  of  a  municipal  electric  light  plant  is 
CQulemplated.     Address  the  clerk  ol  the  Council 

CANANDAK'.UA  N.  Y  -The  Canandalgua  Eleclric  Light  Company  has  been 
granted  Ihe  light  to  operate  in  Wayne  and  Ontario  counties. 

POELOUSAS.  LA.— II  is  reported  that  bonds  are  to  l>c  issued  for  the  erection 
of  an  eleclric  lighting  plant.     The  Mavur  can  furnish  details. 

IPSWICH.  .MASS —The  sireel  lighting  syrlem  is  to  be  extended  in  the  near 
future.     The  town  clerk  can  be  addressed  for  further  informalion. 

CLYDE.  N  Y.— Franchises  have  been  applied  for  bv  Ihe  Clyde  Eleclric 
Light  Company  to  build,  operate  and  maintain^an  eleclric  light  plant. 

•ELDORADO  SPRINGS.  MO— W.  B.  Lewis  and  others  have  been  granted  a 
franchise  to  erect  an  electric  light  plant  to  be  operated  within  two  years. 

READSBORO.  VT  — The  Hoosac  Electrical  Power  Company  is  being  organized, 
with  a  capital  stock  of  JlOn.ooo.  for  the  purpose  of  developing  water  power. 

ENTERPRISE.  Ml-iS— A  franchise  has  been  granled  I,  B  Bradley,  of  this 
place,  and  S    H.  Gelbanau.  of  Springfield.  111.,  for  an  electric  lighting  plant. 

MARIETTA.  GA.— The  entire  plant  and  franchise  of  the  Marietta  Eleclric 
Light  Company  is  to  be  sold  May  7  to  satisfy  a  mortgage  indebtedness  of  $.1.1X10. 

SOl'TH  FRAMINGHAM.  MAS;:. -It  is  reported  that  Messrs  Gregory,  Shaw 
&  Co  are  contemplating  the  erection  of  an  electric  lighting  plant  in  their 
factory. 

HASBROUCK  HEIGHTS.  N.  J.— An  approprialion  has  been  requested  for  Ihe 
Itghting  of  the  streets.  The  clerk  of  the  borough  Council  can  furnish  pai- 
liculars. 

BELLEFONTAINE.  O.— Slo.OOO  in  bonds  are  to  he  issued  for  Ihe  purpose  of 
lighting  the  city  with_eleclricity.  Address  Ihe  clerk  of  the  Council  for  further 
particulars. 

HAMILTON.  ILL —It  is  reported  that  a  municipal  electric  lighting  plant  is 
to  be  established  here  in  the  near  future.  J.  A.  Borden,  city  clerk,  c:an  be 
addressed  for  details. 

WANNESBORO,  VA.— Tt  is  reported  that  an  electric  lighting  plant  is  to  oe 
established  here  in  the  near  future.  P.  H.  Antrin  and  W.  N.  Pishburn  are 
among  those  interested. 

AUBURN.  N.  Y.— It  is  reported  that  an  electric  lighting  plant  is  to  be  estab- 
lished here  in  the  near  future.  The  clerk  of  the  Council  or  Mayor  Lewis  can 
be  addressed  for  detailed  informalion. 

ATHENS.  GA  — The  Tallahassee  Shoals  Electric  Company  wdl  be  chartered, 
with  a  capital  stock  of  5.'jO,ooo.  for  the  purpose  of  developing  the  water  power  of 
the  Tallahassee  shoals  and  transmitting  Ihe  same  electrically. 

WEBB  CITY.  MO  -A  complote  municipal  eleclric  lijht  plant  is  to  be  estab- 
lished in  this  city  in  the  near  future.  The  most  modern  electrical  machinery 
will  be  introduced,  and  the  clerk  of  the  Council  can  be  addressed.  ^ 

BUFFALO.  N.  Y.— The  new  office  building  to  be  erected  on  Franklin,  near 
Chippewa  street,  is  to  be  lighted  by  electricity.  The  structure  will  be  fireproof, 
and  all  modern  improvements  will  be  introduced.     Address  J    L.  Knller. 

PHILADELHPIA.  PA.— The  installation  of  an  electric  light  plant  in  the  city 
hall  court  yard  is  contemplated  for  the  purposeof  lighting  thestreets  and  publi 
buildings  with  electricity.     Address  the  cleik  of  the  Council  for  details. 

GEO  F.  WOOLSTON.  40  Wall  street  N  Y  ,  will  receive  offers  for  the  supply 
of  a  450  aic  lighting  plait  for  Hudson  County.  N.  J.,  and  for  a  Ifoarc  and  2.000 
incandescent  lighting  plant  for  Kearney  Township.  Hudson  County.  N.  J. 

.MANHATTAN  BEACH  L.  I..  N.  Y  — An  electric  lighting  syslem  is  lo 
be  instilled  in  the  music  amphitheatre  owned  bv  the  Manhattan  Beach  Hotel  & 
Land  Company.  II  John  street.  New  York  City,  at  this  place.  The  secretary 
of  the  company  can  be  addressed  for  particulars 

WILLIMANTIC.  CONN.— Work  will  be  commenced  as  soou  as  the  plans  have 
been  prepared  on  Ihe  erection  of  the  proposed  cily  hall,  which  is  to  cost  S60  000. 
W.  R.  Briggs.  l'3S  Main  street.  Bridgeport  prepared  the  plans,  which  call  for  all 
modern  improvements,  including  electric  lighting. 


The  Electric  Railway. 

BURLINGTON.  VT.— An  electric  road  is  being  built  from  Winoo-ki  lo  Essex 
Junction. 

ROSSVILLE.  TENN.-An  electric  railway  line  is  to  be  built  from  Rossville  to 
Chickamauga  Park. 

DENISON. -Steps  are  being  taken  to  establish  an  electric  railway.  P.  H. 
Tobin  and  A.  K.  Platter  are  interested. 

KANSAS  CITY.   MO. The  sleam  road  from  this  city    to    Independence  is  to 

be  equipped  with  the  eleclric  trolley  system. 

NEW  HAVE.N.  CONN.- A  line  is  to  be  built  from  this  place  to  Hainden  Plains 
Church.     Address  the  clerk  of  Ihe  Council  for  details. 

.MORRISTOWN.  N.  f- Permission  has  been  granted  the  .Morristjwn  Electric 
Company  lo  erect  poles  and  siring  wires  on  Hill  stieel. 

COLrMBIA.  PA.— Work  will  be  commenced  in  the  near  future  on  the  con- 
struction of  the  Columbia,  Ml.  Joy  &  Ironrille  Railway. 

PASS  CHRISTIA.V.  MISS -A  .W-year  franchise  has  been  granted  Maurice 
Kaufman,  of  New  Orleans,  for  an  electric  lighting  plant. 

HAGERSTOWN.  MD.— The  construction  of  an  electric  street  railway  in  Ibis 
city  is  contemplated.     .Address  Mayor  Keedy  for  lurtber  information. 

CHATTANOOGA,  TEN.N.— The  construction  of  a  railway  from  this  city  to 
Augusta,  Ga..  is  projected."  C.  W.  Howard  is  among  those  interested. 
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ST.  LOUIS,  MO.— The  King's  Hl^hwoy  Railway  Compaii)  has  seemed  a 
chaiter  to  build  nil  electric  line  along  the  thoroughfare  of  that  uanie. 

NEW  YORK. —It  i9  repolte<l  that  tht  New  York  &  Greenwood  Lake  Railway 
is  to  be  opernled  by  electricity,     .\brain  S.  Hewitt  can  be  addressed  for  details. 

WU.I.IAMSTOWN.  MASS.— Right  of  way  has  been  applied  for  by  the  Hoosicl; 
Valley  Street  Railway  Company  to  extend  its  Hue  from  North  Adams  to  this 
place. 

BROWNSVILLE.  N.  V  —A  franchise  has  been  granted  by  the  village  authori- 
ties for  the  proposed  extension  of  the  electric  roilway.  Address  the  village 
clerk. 

HODSTON,  TEX.— O.  M.  Carter  may  be  addressed  regarding  the  extension  of 
the  Houston  Rapid  Transit  Company's  trolley  system  to  the  race  course  in  the 
suburbs. 

EASTLAKE.  LA— It  Is  reported  that  the  new  electric  street  car  line  will  be 
extended  to  connect  with  the  Bradley-Ramsay  tram  road  several  miles  north  of 
the  city. 

ATHENS.  GA.-The  Athens  Street  Railway  Company  has  purchased  the 
Mitchell's  bridge  properly,  and  will  convert  its  tuagni6ceut  water  power  iulo 
electricity. 

GREENBUSH.  N.  Y.— The  Electric  Railway  Company  has  applied  foi  a 
franchise  to  construct  an  electric  railway.  A.  Barnes  is  at  the  head  of  the 
enterprise. 

PITTSBURGH.  PA.— The  Oliver  Iron  &  Steel  Company  will  build  an  electric 
railway  on  Bingham  street.  For  further  particulais  address  the  secretary  of 
the  company. 

ALB.^NY.  N.  v.— Plans  have  been  prepared  for  the  enlargement  of  the  power 
house  of  the  Albany  Railway,  to  cost  SfO.OOOO.  A  1,000-hp  boiler  and  generate  r 
will  be  installed. 

SANPORD.  FLA.— J.  M.  Saunders  and  others  have  been  granted  a  franchise 
to  build  and  maintain  an  electric  street  railway;  il  also  allows  the  privilege 
of  lighting  by  electricity. 

LOCKPORT,  N.  y.— Charles  A.  Johnson,  of  New  York  City,  has  been  granted 
a  franchise  to  extend  the  Lock  City  Electric  Railway.  The  secretary  can  be 
addressed  for  particulars. 

POINT  PLEASANT.  N.  J.— The  South  Jersey  Street  Railway  Company 
intends  building  to  Bay  Head  (rem  Point  Pleasant,  and  will  have  its  extension 
ready  lor  operation  by  June  1. 

MT.  MORRIS,  N.Y.— Surveys  have  been  made  by  the  B.R.  &  P.  Railway  for  the 
extension  of  the  Silver  Lake  Railway  to  this  place.  The  secretary  of  the  roaa 
can  be  addressed  for  detailed  information. 

POTTSVILLE,  P.A.— The  Town  Council  has  granted  the  Schuylkill  Electric 
Railway  Company  an  extension  of  time  in  which  to  complete  its  road.  R 
H.  Verner.  town  clerk,  can  be  addressed  for  detailed  information. 

AUBURN.  N.  Y.— The  Auburn  City  Railway  Company  has  applied  for  per- 
mission to  construct,  operate  and  maintain  an  electric  street  railway  on  certain 
streets  of  this  city.     Orlando  Lewis  is  interested,  and  can  be  addressed. 

FORT  WORTH.  TEX.— It  is  reported  the  Dallas  &  Oak  Clifl  Electric  Railway 
Company,  will  extend  its  road  from  Dallas  to  this  place  as  soon  as  right  of  way 
can  be  secured.     Henry  C.  Scott  is  president  and  A.  P.  West,  secretary. 

DEVON.  PA  —The  Devon  &  Beiwyn  Railway  Company  has  been  incorporated 
with  a  capital  stock  of  fS.OOO.  The  purpose  of  the  company  is  to  build  an  elec- 
tric railway  between  the  points  named.  Address  Ibe  secretary  of  the  company. 
CHICAGO,  ILL— The  Chicago  &  Worth  Electric  Railway  Company,  capital 
stock  $2,000,000  is  soliciting  a  franchise  covering  28  miles  of  streets  on  the 
west  side.     S  is  said  that  the  enterprise  is  being  backed  by  Mrs.  Hetty  Green. 

DANVILLE.  PA.— The  construction  of  an  electric  railway  at  this  place  is 
contemplated  by  the  North  Susquehanna  Transit  Company.  A  franchise  has 
been  applied  for.  and  the  secretary  of  the  company  can  be  addressed  for  detailed 
information. 

MUNCY.  PA.— A  company  has  been  organized  for  the  purpose  of  building  a 
trolley  line,  nine  miles  in  length,  between  this  place,  Hughesville  and  Picture 
Rocks.  Senator  John  J.  Coyle  and  Congressman  Charles  M.  Drummare  are 
among  the  incorporators. 

HARTFORD.  CONN— Judge  Hall  has  decided  that  "public  convenience  and 
necessity  require  the  construction  of  the  proposed  extension"  of  the  trolley  line 
between  this  city  and  Berlin,  and  the  street  railway  company  is,  therefore,  free 
to  proceed  with  the  work. 

TERRE  H.^nTE.  IND.— It  is  reported  that  the  Crawford  Coal  Company  of 
this  place  will  prepare  plans  for  the  construction  of  a  railway.  60  miles  in 
length,  in  Fentress  County,  Tenn..  to  connect  with  the  Cincinnati  Southern 
system.     The  estimated  cost  is  SLOOO.OOO. 

LAKE  CHARLES,  LA.  — The  Lake  Charles  Railway  Company  has  been  organ- 
ized with  a  capital  stock  of  SIOO.OOO,  for  the  purpose  of  building  a  road  at  this 
place.  The  work  of  construction  will  be  commenced  within  six  months.  G.  A. 
Jahn,  of  New  York,  is  president,  R.  H.  Mason,  of  Lake  Charles,  vice-president, 
and  H.  B.  Milligan.  secietary. 

JACKSONVILLE.  FLA.— A  bill  has  been  introduced  providing  for  the  incor- 
poration of  the  Jacksonville  &  Tampa  Bay  Railway  Company,  capital  stock 
J2.000.000.  It  is  proposed  to  build  an  electric  railway  between  the  points  named 
via  Sanford  and  Kissimmee  City.  C.  C.  Thompson.  M.  Dodge  and  T.  J.  Apple- 
yard  are  among  the  incorporators. 


Miscellaneous  Notes. 


MR.  EDWARD  R.  GRIER.  of  the  film  of  uriet  Bros..  Western  representative 
of  the  Bryant  Electric  Company,  was  married  to  Miss  Lucy  Partbenia  Bosworths 
of  Lee.  Mass..  on  April  16.  1895.  After  a  shoit  trip  Mr.  and  Mis.  Grier  will 
return  to  Chicago. 

PHILADELPHIA  ELECTRICAL  CLUB.— An  electrical  club  is  being  formed 
in  Philadelphia,  Mr,  Frank    H.  Stewart  and  Mr.  Geo.  Vallee  being    leaders    in 


the  movement.  It  will  be  composed  of  representative  members  of  the  supply 
business,  electrical  en>?ineers.  and  ulhers  identified  with  central  «;tations  and 
isolated  plants.  In  addition  to  the  purely  social  purpose  of  the  club,  it  is  pro- 
posed to  have  lectures  and  formal  discussions  of  current  electrical  topics  of 
importance. 

THE  BROOKLYN  ELECTRICAL  SOCIETY  will  give  its  first  anniversary 
dinner  and  "TroUcy-Ho"  party  on  Thursday  evening.  April  25.  at  the  Albe- 
marle Hotel.  Coney  Island.  The  large  ■Trolley-llo"  rar  of  the  Coney  Island  & 
Brooklyn  Railway  has  been  chartered  for  the  occasion,  and  will  leave  the  power 
house  at  Smith  and  Ninth  streets.  Brooklyn,  at  7.45  p.  m.  The  society  has 
recently  opened  a  reading  room  at  370  Pearl  street,  and  is  in  a  very  satisfactory 
condition. 

THE  TELEGRAPHIC  HISTORICAL  SOCIETY  OF  NORTH  AMERICA  will 
hold  its  first  regular  annual  meeting  May  1,  1895,  in_the  Board  of  Trade  rooms. 
L410  G  street.  N.  W,.  Washington.  D.  C.  The  first  session  will  open  at  10 
a.  m..  when  the  routint  business  will  be  transacted.  At  a  later  session,  in  the 
afternoon  or  evening,  formal  papers  will  be  read  and  discussed.  An  address 
will  be  delivered  by  President  Cornell  and  papers  on  intere:^ting  subjects  will 
be  presented  by  members  oi  the  Society.  An  exhibit  of  telegraphic  relioi,  rare 
books,  portraits,  etc..  will  be  made. 

ELECTRICAL  ENGINEERING  AT  THE  UNIVERSITY  OF  WISCONSIN.— 
The  announcement  of  the  course  of  electrical  engineering  for  1895-96  at  the 
University  of  Wisconsin,  with  respect  to  its  purely  technical  features,  is  as  fol- 
lows, the  course  being  in  charge  of  Prof.  D.  C.  Jackson.  Asst.  Prof.  S.  B.  Porten- 
baugh.  and  Instructor  J.  G.  D.  Mack. 

1.  Electromagnets  and  Dynamos.— A  discussion  of  the  simple  forms  of  elec- 
tromagnets; the  development  of  the  laws  of  magnetization  by  electric  currents; 
the  laws  of  simple  magnetic  circuits  and  the  windings  of  electromagnets;  the 
practical  design,  construction  and  testing  of  dynamos.  2.  Applied  Electro- 
chemistry.—(a)  Primary  and  Secondary  Batteries  Batteries  as  a  source  of  elec- 
tricity; construction  and  working  of  primary  and  secondary  batteries,  and  their 
commercial  use.  Comparative  and  efficiency  tests  of  various  commercial  types 
of  batteries  are  made  by  the  students  in  the  laboratory,  (b)  Electrolysis  and 
Electrometallurgy.  The  theory  and  application  of  electrolysis  and  electro- 
metallurgy. The  treatment  of  ores,  electrolytic  separation  and  refining  of 
metals,  eleclrotyping  and  electroplating  are  treated  from  the  practical  side 
3.  Electrical  Testing.— Treats  of  the  construction,  testing,  maintenance,  and 
operation  of  lines  and  appliances  used  in  telephony,  telegraphy  and  electric 
signalling.  4.  Theory  and  Application  of  Alternating  Currents.— The  theory 
of  the  generation  and  utilization  of  alternating  electric  currents;  the  design  and 
construction  of  alternating  current  dynamos,  transformers  and  motors,  and 
methods  for  testing  alternating  current  machinery.  5.  Electric  Light  and 
Transmission  of  Power.— A  study  of  the  manufacture  and  use  of  arc  and  incan- 
descent lamps;  selection  and  arrangement  of  electrical  machinery  for  genfrat- 
ing  plants:  location,  erection  and  cost  of  distributing  lines,  and  application  of 
electric  motors  to  the  general  purpose  of  power  distribution.  6.  Electricity  in 
Engineering  Operations. —(a)  Electric  Railways,  The  roadbed,  rolling-stock, 
electric  circuits  and  power  plants  for  city,  town  and  suburban  railways;  the 
location  and  construction  of  street  railways  in  cities  and  towns;  track  founda- 
tion and  types  oi  rail ;  selection  of  cars  and  motors  to  be  used  under  different 
conditions;  methods  of  conveying  the  electric  current  from  the  generator  to  the 
motors,  and  the  best  methods  for  meeting  the  severe  conditions  imposed  on 
electric  railway  power  plants,  '(b)  Electricity  in  Mining  and  Quarrying.  A 
dis-cussion  of  the  practice  in  mining  and  quarrying  where  electricity  can  be 
satisfactorily  applied  and  the  advantages  and  limiting  conditions  of  long- 
distance transmissions  of  power  by  electricity  from  water  power  to  mines,  (c) 
Station  Management  and  Estimates.  The  effect  on  operating  expenses  of  the 
arrangement  of  power  and  generating  plants  and  circuits,  and  the  use  of 
meters.  Estimating  costs  of  power  and  generating  plants,  and  the  cost  of  lines 
and  weights  of  copper,  7.  Graduate  Work.— Advanced  work  as  assigned  after 
consultation.  Laboratory  work.— All  laboratory  instruction  is  made  to  conform 
with,  and  illustrate,  the  class  room  instruction.  Of  the  total  number  ot  hours 
given  to  instruction  in  the  electrical  engineering  courses,  about  one-half  is 
devoted  to  work  in  the  laboratories.  Students  are  advised  to  use  their  extra 
time  in  additional  work  in  the  shops  and  laboratories.  An  opportunity  will  be 
afforded  students  to  take  suiTeying  as  an  elective  study. 


Crabe  axxb  Bnbustrtal  Hotcs. 


I.  S.  SPENCER'S  SONS,  of  Guilford.  Conn.,  are  sending  out  copies  of  their 
1895  catalogue,  which  embraces  bronze  push-buttons  of  every  practical  size, 
shape  and  finish,  bronze  name  plates,  gas  attachments,  etc 

THE  LUDLOW  VALVE  MANUFACTURING  COMPANY  Troy,  N.  Y..  has 
published  a  new  catalogue,  which  is  unusually  well  gotten  up.  The  typographi- 
cal work  and  quality  of  paper  are  greatly  superior  to  what  is  ordinarily  found 
in  trade  catalogues.  ii 

THE  ELSON  &  BREWSTER  ENGINEERING  COMPANY,  electrical  and 
mechanical  engineers  and  contractois,  have  removed  their  offices  from  143 
Liberty  street.  Central  Building,  to  Room  BIG.  Thames  Building,  corner  Green- 
wich and  Thames  streets,  two  blocks  below  Liberty  street. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  is  again  out  after  the 
lightning  arrester  business  with  the  swinging  ball  lightning  arrester,  which 
has  made  such  an  excellent  record  during  the  past  five  years.  Prices  have  been 
very  much  reduced,  and  a  large  business  is  looked  for  during  the  present  season. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin.  Conn.,  is  furnish- 
ing the  iron  root  trusses  and  purlins  for  the  new  electric  light  station  at  Marble, 
head.  Mass.,  and  has  received  an  order  from  the  Clyde  Steamship  Company  for 
its  new  pier  shed.  The  building  is  344  feet  long  and  134  feet  wide,  entirely  of 
iron. 

THE  ELECTROSE  MANUFACTURING  COMPANY,  216  William  street.  New 
York,  is  meeting  with  much  success  in  the  introduction  of   "Electrose,"  whose 
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use  for  telephones  and  electrical  fittings  la  rapidly  mieuding.  Mr.  Louis  Stciu- 
berger.  president  of  the  company,  is  the  inventor  of  this  new  substitute  for 
rubber. 

THE  HAIJ,  SIGNAL  COMPANY,  80  Bioadway.  New  York,  has  published  an 
elaborate  and  beautifully  f:cecuted  catalogue  desciibiiig  ilic  Hall  uulomaiic 
electric  block  system.  Kvery  detail  of  the  system  is  fully  explained  and  illus- 
trated, dowD  to  the  most  minute  particulars,  and  the  whole  make-up  of  the 
book  is  thoioughly  tasteful  and  attractive. 

THK  INDKPENDKNT  KLECTRIC  COMPANY.  Chicago,  reports  a  marktd 
effect  from  its  recent  reduction  in  the  price  of  its  well  known  brand  of  fuse 
wire  and  liukb.  The  couvenient  and  attractive  manner  in  which  the  wire  is 
packed  is  an  indication  of  the  thought  bestowed  on  every  detail,  and  which  has 
resulted  in  placing  the  brand  at  the  head. 

J.  H.  McPARLAN  &  COMPANY.  Flint.  Mich.,  are  meeting  with  much  suc- 
cess with  their  new  telephone.  A  report  in  a  local  paper  s'ates  that  in  a  recent 
exhibition,  conversation  could  readily  he  carried  on  with  the  person  speaking 
12  feet  distant  from  the  transmitter,  while  a  prominent  member  of  the  city 
government  vouches  for  the  fact  that  he  carried  on  a  conversation  standing  18 
feet  away  from  both  receiver  and  transniittet. 

THE  B.  F.  STURTEVANT  COMPANY.  Boston,  in  catalogue  No.  81,  describes 
the  Sturtevant  automatic  upright  engine  for  electric  lighting  and  other  high 
grade  work  The  numerous  cuts  thoroughly  illustrate  the  engine,  and  in  a 
manner  that  wil!  enable  the  eugiaetr  to  readily  understand  all  of  its  technical 
features.  Nine  of  the  cuts  show  the  engine  direct-connected  to  various  types  of 
dvnamos.  from  which  its  good  points  for  this  use  can  be^readily  appreciated. ' 

A  CORRECTION.— The  item  which  appeared  in  last  week's  issue  under  New 
Kogland  Notes,  to  the  effect  that  Bibber,  While  &  Co.,  of  Boston,  were  agents  for 
the  Columbia  incandescent  lamp  and  the  Wagner  Electric  Manufacturing  Com 
pany  was  an  error.  These  companies  have  jointly  opened  offices  and  storerooms 
at  620  Atlantic  avenue.  Boston,  and  have  appointed  Mr.  Cbas.  E.  Bibber  New 
England  manager,  who  will  devote  his  time  looking  after  the  interests  of  these 
two  progressive  enterprises. 

THE  FUEL  ECONOMIZER  COMPANY,  of  Matteawan.  N.  Y..  reports  busi- 
ness improving,  and  the  works  at  present  very  busy.  Orders  have  been  obtained 
for  economizers  of  2,500  bp  for  the  New  Jersey  Consolidated  Traction  Company; 
750  bp  for  the  St.  Charles  Street  Railway  Company,  New  Orleans;  2,000  hp  for 
the  Detroit  Stieet  Railway  Company ;  800  hp  for  the  Holyoke  Street  Railway 
Company:  LOOO-hp  for  Howland  Crofts  &  Son.  Camden.  N.  J.,  and  2.400  hp  for 
the  Crystal  Plate  Glass  Company.  St.  Louis. 

THE  HAYDEN  &  DERBY  MANDPACTDRING  COMPANY.  Ill  Liberty 
street.  New  York,  in  a  32-page  pamphlet  entitled  "Practical  Information  about 
Injectors.'*  give  some  plain  facts  in  connection  with  various  forms  of  injectors 
sold  by  it,  which  will  be  of  interest  to  all  steam  users.  The  information  gives 
the  range  of  the  Metropolitan  injector  under  the  various  conditions  found 
in  practice,  including  extensive  tables  of  capacities.  Full  directions  for  connect- 
ing, operating,  etc  ,  are  given,  with  other  iqformation  that  will  be  appreciated 
by  users 

A.  KLIPSTEIN  &  COMPANY.  122  Pearl  street,  New  York,  whose  "Electric" 
brand  of  sal  ammoniac  has  been  so  favorably  known  to  the  telephone  and  bat* 
tery  trades  for  two  or    three  years,  report   a   better  demand    than  ever  before. 


The  importance  of  having  pure  materials  specially  adapted  for  their  rrbpectivc 
u&es  is  becoming  mure  and  more  generally  realized  in  electrical  indubtiies.  aud 
the  efficiency  and  durability  of  batteries  being  very  largely  dependent  upon  the 
purity  of  the  t<ul  ammoniac  used  in  them,  the  uecessltv  of  using  ■  good  grade 
i^  apparent. 

THE  MORTON  MANUFACTURING  COMPANY.  MuakegoD.  Heights.  Mich., 
in  a  40-page  catalogue  describes  its  extensive  line  of  portable  and  stationaiy 
kry  sealing  and  key  making  machinery,  portable  planers  and  universal  draw- 
cut  shapers.  The  many  illustrations  of  machinesnrc  accompanied  by  unusually 
complete  technical  descriptions,  a  valuable  feature,  unfortunately  too  otieu 
missing  from  trade  catalogues.  The  award  made  to  this  firm  at  the  Chicago 
Exposition  is  signed  by  Prof.  W.  C.  Unwin,  which  puts  the  technical  merit  of 
the  machines  beyond  question. 

THE  NEW  JERSEY  ASBESTOS  COMPANY,  117  Front  street.  Camden.  N. 
J.,  has  ii^sued  a  handsome  large  page  catalogue  with  an  illuminated  front  cover, 
devoted  to  its  many  manufactures  of  a.'^bestos.  Among  these  are  included  high 
pressure  steam  packings,  boiler  and  flange  gaskets,  pipe  coverings,  asbestos 
cloth,  tubing,  roofing,  etc.  Among  the  novelties  arc  "Salamander"  asbestos 
decorations  in  relief  for  the  interior  decoration  of  buildings.  "Gladiator" 
asbestos  aprons  and  gloves,  and  "Asbcalolio,**  a  cleaning  and  polishing  powder 
particularly  recommended  for  use  about  machinery. 

ELMER  G.  WILLYOUNG  &  COMPANY  1.210  Betz  Building.  Philadelphia. 
Pa.,  have  made  an  arrangement  with  the  Anchor  Electric  Company,  of 
Boston,  by  which  the  latter  becomes  the  New  England  agents  for  the 
sale  of  "  Iron  Clad  *'  ammeters  and  voltmeters.  Large  numbers  of  the*>e 
instruments  are  being  sold  all  over  the  counlry.  and  there  has  been  some 
difficulty  in  supplying  orders,  so  great  has  been  the  demand.  For  alternating 
currents  in  particular,  the  instrun^ent  is  much  in  demand,  as  it  is  practically 
the  only  instrument  there  is  at  such  a  reasonable  price. 

THE  HOPPES  MANUFACTURING  COMPANY,  Springfield.  O..  has  recently 
opened  a  branch  office  at  512  Security  Building.  St.  Louis.  Mo.,  in  order  to 
better  handle  the  rapidly  increasing  business  in  that  territory  for  its  well- 
known  live  steam  feed-water  purifiers  and  exhaust  steam  feed-water  heaters. 
Mr.  A.  W.  Remnitz.  long  known  to  the  steam  users  of  St.  Louis  will  have 
charge  of  this  office.  The  company  reports  as  among  some  of  its  recent  ship- 
ments of  feed-water  purifiers  the  following-  Nordyke  &  Marmon  Company, 
Indianapolis.  Ind  ,  one  300-bp.  and  one  150-hp;  Indianapolis  (Ind.)  Abattoir 
Company.  300-hp;  Butters  &  Peters  salt  &  Lumber  Company.  Ludington.  Mich., 
1.000-hp:  for  the  new  shape  mill  cf  the  Johnson  Company,  at  Lorain.  O..  3.350 
hp;  Rosengarten  &  Sons,  Philadelphia,  Pa..  200-hp;  New  York  Tartar  Com- 
pany. New  York  City.  1,000-hp;  The  Hudnut  Company.  Terre  Haute.  Ind.,  250 
hp;  Detroit  (Mich  )  Citizens*  Street  Railway  Company.  2.000-hp:  Hamilton 
(Ohio)  Electric  Light  Plant.  400-hp;  Crystal  Ice  &  Cold  Storage  Company, 
Anderson,  Ind.,  300hp;  .Etna  Ind.)  Powder  Company,  100-hp. 

Business  Hottce. 

BATTERY  CDT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  lOS  South 
Warren  street.  Syracuse,  N.  Y. 
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UNITED  STATES  PATENTS    ISSUED  March  26.  1895. 
[In  charge  of  Wm.  A.  Rosenbaum.  177  Times  Building.  New  York.] 

537.4ft4.  PRINTING  TELEGRAPH ;  O.  L.  Kleber,  Piltsburgh,  Pa.  App.  filed 
June  5.  1894.  A  printing  telegraph  machine,  consisting  of  a  type  wheel,  a 
toothed  spacing  wheel,  a  number  of  tooth  selecting  discs,  and  means  for 
simultaneously  rotating  the  wheels  and  discs  in  the  same  direction,  in  com- 
bination with  an  electromagnet,  an  armature  bar,  and  pivoted  linger  tor 
controlling  the  rotation  of  the  spacing  wheel,  said  finger  being  adapted  lo 
release  the  selecting  discs  by  a  downward  pull  of  the  armature  bar.  aud 
resume  its  former  position. 

637,474.  App.  filed  Jan.  7.  1893;  537.475,  app.  filed  Aug.  2.  1S94.  SECONDARY 
BATTERY.  William  M.  McDougall.  East  Orange.  N.  J.  A  storage  battery 
with  a  petforated  box  containing  an  electrode  and  provided  with  vertical 
spacing  ribs  on  the  exterior  on  one  wall. 

537,480.  COMMOTATOR;  G.  E.  Painter.  Baltimore.  Md.  App.  filed  Feb.  28. 
1895.  A  commutator  with  a  series  of  base  bars  suitably  mounted  and  insu- 
lated from  each  other,  and  a  series  of  contact  shoes  or  bars,  seated  upon  the 
said  base  bars  being  insulated  from  each  other  aud  a  clamping  device  com- 
mon to  all  of  the  contact  bars  or  shoes  for  confining  them  in  their  proper 
place  and  maintaining  them  in  electric  connection  with  the  base  bars. 

537.498.  INCANDESCENT  ELECTRIC  LAMP;  E.  Thompson.  Swampscotl, 
Mass.  App.  filed  May  23.  1892.  An  incandescent  lamp  having  a  screw- 
thread  tormed  on  the  material  of  the  exhausted  chamber  of  the  lamp  and 
insulated  terminals  combined  with  a  socket  having  euclosed  insulated  termi- 
nals adapted  to  make  spring  contact  with  the  other  terminals,  with  an  out- 
side   covering    insulated    from    all  of  the  terminals,  and    537,500,  Sled  same 

date,  and  537.501.  filed  same  date. 

537.499.  ELECTRIC  MEASURING  INSTRUMENT;  E.  Thompson.  Swampscott 
Mass.  App.  filed  Oct  26.  1894.  An  electric  measuring  device  having  a  pair 
of  magnets  whose  poles  are  of  unlike  signs  jpposed  to  one  another,  also  a 
compound  coil  composed  of  other  similar  coils  which  are  hollow,  laid  side  by 

side  or  in  the  same  plane  rotating  in  the  field  of   the  magnets    against    an 
opposing  force. 
537.513.     COMBINED  CUT  OUT  AND    LIGHTNING  ARRESTER;  M.  J.  Wight- 
man.  Scranton    Pa.     App.  filed    Jan.  9.  1895.     A    lightning  arreslei  having  a 
line  circuit,  cut-out    terminals,  lightning    arrester  teiminals  and  an  electro- 


magnet in  the  line  circuit  having  a  pole  of  the  same  sign  under  each  of  the 
sets  ot  terminals,  and  the  two  poles  provided  with  a  common  aimature. 

537,515.  ELECTRIC  SWITCH;  J.  J.  Wood.  Fort  Wayne.  Ind.  App.  fikd  Nov. 
12.  1894.  An  electric  switch  having  a  rotating  bridge,  a  rotative  axial 
spindle,  an  operating  handle,  a  spring  interposed  between  the  bridge  and 
spindle,  a  stationary  ratchet,  and  a  two  armed  pawl  connected  lothe  bridge, 
with  its  arms  projecting  to  opposite  sides  of  the  spindle  with  an  operating 
arm  projecting  from  the  spindle  between  said  arms  of  thejpawl  and  adapted 
to  bear  against  either. 

£37.533.  ELECTRIC  SWITCH;  E.  M.  Hewlett.  Schenectady.  N.  Y.  App.  filed 
Dec.  22,  1894.  A  reversing  switch  with  a  set  of  contacts,  switch  blades  nor- 
mally held  in  contact  therewith  by  means  of  a  spring,  and  a  second  set  of 
contacts  adapted  to  engage  the  switch  blades  when  the  feeder  switch  is 
thrown. 

537.538.  ELECTRIC  SWITCH:  A.  Metzger.  Schenectady.  N.  Y.  App.  filed  Oct. 
5.  1893.  A  switch  for  electrical  currents  consisting  of  a  terminal  clip  formed 
of  a  single  piece  of  racial  having  jn  extension  folded  upon  itself  and  pro- 
vided with  screw-threaded  holes  and  projecting  beyond  the  insulated  base, 
one  of  the  circuit  'erminals  having  pivoted  thereto  a  switch  blade  and  the 
other  formed  with  a  vertical  projection  integral  theiewilh  and  serving  as  a 
stop  for  the  switch  blade  when  in  contact  with  the  circuit  terminal.  -  — 

537.539.  ELECTRIC  SWITCH  ;  A.  Metzger.  Schenectady.  N.  Y.  App.  filed  April 
15.  1893.     The  description  of  this  is  the  same  as  the  preceding  one. 

537.541.  REGULATOR  FOR  DYNAMO  ELECTRIC  MACHINES;  W.  S.  Moody. 
Boston.  Mass.  App.  filed  Aug.  30.  1893.  The  combination  with  a  switch,  a 
system  of  exciter  dynamo  machines,  a  levet  adapted  to  operate  the  switch,  a 
coil  in  shunt  to  the  main  circuit  adapted  to  repel  the  lever  and  move  it  in 
the  desired  direction  when  the  line  potential  becomes  too  great,  an  adjusta- 
ble restoring  device  for  the  lever,  a  coil  in  series  with  the  main  circuit  and 
a  core  for  the  series  coil  whereby  the  effect  of  said    coil  on  the  le 


ied. 


may  be 


537.555.  FILAMENT  AND  CARBON  FOR  ELECTRIC  LAMPS;  P.  Stiens,  Lon- 
don. England.  App..  filed  Feb.  14.  1815.  A  processor  treating  filaments  or 
carbons  in  the  course  of  manufacture,  which  consists  in  boiling  them  in 
burned  Doric  acid,  and  then  healing  them  by  the  electric  current  in  the 
presence  of  carbonaceous  vapor  or  gas. 
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-.575.  GLilbS  VHSSKL  POR  SHCONDARY  BATTERIES,  etc;  H.  Krofkcr. 
Berlin.  Oermony.  App  filed  April  21  ll«3.  A  vcssri  haviiig  two  inltrdBl 
walls  provided  with  pmnllcl  Rrooves  cxtencling  to  the  bottom  of  the  vessel 
and  formed  with  projections  or  shoulders  on  Ibeir  lops. 

l7..'.«5.  ELECTRICAL  INTERRUPTER ;  G.  J  Anderson.  App.  filed  Feb.  18, 
liWS.  An  Interrupter  mounted  on  o  shaft  run  by  power,  thecombinalion  of  a 
nunibei  of  insulaleri  srirnients  with  a  brush  through  which  the  current  is 
intro<Uiced.  nielnl  riuRS  in  such  a  number  as  allows  division  of  tlieseBnienls. 
metal  screws  conneclini!  electrically  the  metal  rings  with  the  segments,  and 
a  number  of  brushe.s.  each  of  which  presses  against  one  metal  ring. 

1.W3.  AUTOMATIC  TELEPHONE  EXCHANGE  SVSTHM ;  W.  Decker. 
Owego,  N.  Y.  App.  filed  May  H.  1894.  The  combination  consisting  of 
parallel  conducting  rods  and  radial  aims,  ratchet  wheels  carrying  each  one 
of  the  radial  arms  which  arc  long  enough  to  come  in  contact  with  the  cou- 
ducting  rods,  the  ratchet  wheels  being  independently  rotary  upon  an  insu- 
lated rod.  and  electromechanical  devices  for  operating  the  respective  ratchet 
wheels,  for  the  purpose  of  bringing  two  or  more  of  the  radial  aims  in  con- 
nection with  one  rod. 

7,617.  ELECTRIC  ARC  LAMP;  C  A.  Pfiunger,  Chicago,  III.  App.  filed  July 
2.  18>H.  The  combination  of  a  carbon  holder  with  a  carbon  free  to  move 
therein,  a  lever  pivoted  to  a  standard  and  adapted  to  engage  pins  projecting 
from  the  carbon  holder,  a  shunt  magnet,  and  a  series  magnet  each  having 
its  core  attached  to  one  end  of  lever  and  a  lower  carbon  attached  to  a  mova- 
ble frame  aud  provided  with  detaining  points. 

7.6-26.  ELECTRIC  RAILWAY  CONDUIT  SYSTEM;  H.  A.  Belden.  Washing- 
ton. D.  C.  App.  filed  Jan.  21!.  IS?.-..  The  combination  of  a  conductor  sup- 
port comprising  a  screw-threaded  support,  a  bracket  formed  with  a  seat  in 
its  end  face  to  hold  the  conductor,  and  having  both  vertical  and  lateral 
adjustments  on  the  screw-thieaded  support,  adjusting  nuts  above  and  below 
the  bracket  to  adjust  it  vertically,  and  a  conductor  having  a  flange  bolted  to 
the  projecting  portion  of  the  bracket. 

7,630.  ELECTRIC  R.^ILWAY  CONDUIT  SY'STEM;  A.  N  Connelt.  Washing- 
ton. D  C.  App.  filed  Jan.  26,  1855.  The  combination  of  a  slotted  rail  frame 
adjacent  to  it  formed  with  a  chamber,  a  conductor  holding  device,  compris- 
ing an  outer  shell  detacbably  seated  in  the  chamber,  and  having  its  lower 
edge  foimed  with  an  upward  incline,  a  holder  of  non-conducting  material 
in  the  casing  and  a  stem  insulator,  adapted  to  sustain  a  conductor  in  the 
conduit. 

7,633.  ELECTRIC  ARC  L.\MP;  B.  H.  Crosby.  Boston.  Mass.  App.  filed  Aug. 
13.  1894.  An  arc  lamp  having  two  diagonally  arranged  fixed  supports  of 
conducting  material  with  carbons  fitted  to  slide  and  move  laterally  in  the 
supports,  the  free  eud«  of  the  carbons  outside  of  the  supports  being  nor- 
mally spring-pushed  into  engagement  with  each  other;  an  electromagnet 
in  the  circuit  of  which  said  supports  are  interposed,  a  non-conductive  mate- 
rial actuated  by  the  armature  of  the  magnet,  into  engagement  with  the  free 
ends  of  the  caibous  and  arranged  to  consecutively  spiead  the  same  in  oppo- 
sition to  their  springs;  lock  the  carbons  against  gravity  movement  aud  feed 
the  carbons  toward  each  other  at  determined  points  in  the  variation  of 
current. 


pulleys  and  means  for  adjusting  the  friction  rollers,  and  an  electric  motor 
so  connected  as  to  be  adapted  to  actuate  one  of  tt'e  friction  rollers. 

.V!7.6')3.  PROCESS  OF  EVACUATING  INCANDESCENT  LAMPS;  A. 
Malinaui,  Udine,  Italy.  App.  filed  Aug.  15.  )8')4.  The  process  for  producing 
a  vacuum  in  the  hulbs  of  incaude.=cent  lamps  if  in  fiist  introduciug  into  the 
tubular  elongation  of  the  bulb  after  the  air  has  been  exhausted,  various 
chemicals  which  form  a  cement  when  heated  and  so  seal  the  bulb 

S37.6%.  ELECTRIC  ARC  LAMP;  L.  C.  H.  Mensing.  London.  England.  App. 
filed  Oct.  2<l,  1894.    Thecombinalion    in   an    arc   lamp  of   an    upper  carbon 


No.  537,475.— Secondary  Battery. 

.">37.  fr»4.  TELEGRAPHY;  R.  H.  Morris.  Koselle,  N.J.  App.  filed  Aug.  10.  18!t4. 
The  combination  of  a  neutral  relay  and  a  current  reversing  key  at  the  same 
station,  the  neutral  relay  being  provided  with  oppositely  wound  coils  which 
are  joined,  one  to  the  positive  and  the  other  with  a  negative  geuerator. 

537.665.  ELECTRIC  SWITCH:  H.  P.  Ball.  Bridgeport.  Conn.  App.  filed  Oct. 
19.  1S94.  An  electric  switch  ha'-ing  terminals  to  be  connected  or  discon- 
nected, hinged  blades  connected  by  a  spring,  a  pivot  bearing  in  each  blade 
in  the  form  of  a  circle  or  sector,  a  sector  of  a  groove  in  each  blade  concen- 
tric with  the  pivotal  point,  a  conducting  ring  located  in  the  sectors  of  the 
circular  groove,  and  means  foi  retaining  the  ring  in  position  and  the  adja- 
cent edges  of  the  blades  in  contact. 

537.672.  ELECTRIC  RAILWAY:  J.  Claret  &  O.  Wuilleumier,  Lyons,  Prance. 
App.  filed  Sept.  19.  1894.  An  electric  railway  system  having  sectional  con- 
ductors with  the  intermediate  insulating'parts  of  insulating  blocks  arranged 
transversely  upon  a  beam,  such  blocks  being  connected  by  suitable  insulat- 
ing molten  subs'ance  which  is  poured  while  hot  into  the  joints  and  forming 
when  cool  a  compact  and  rigid  body  connected  with  the  contacts  for  the 
purpose  of  forming  the  central  rail  of  the  line. 

5S7.fi73  ELECTRICALLY  ACTUATED  VEHICLE;  J. 
App.  Bled  March  3.  1894.  A  ve*icle  with  the  fra 
upon  tracks,  an  axle  journaled  to  it  having  pulleys  upon  its  ends,  rim  sur- 
rounding the  pulleys  and  running  upon  tracks,  reversely  inclined  friction 
rollers  supported  in  a  framework  and  interposed  between    the    rim  and  the 


No.  537.500.— Electric  Measuring  .Instrument. 

carrier,  a  swing  frame  having  pivotally  supported  therein  a  double  or 
divided  wheel  composed  of  a  grooved  cord  pulley  and  a  brake  wheel  con- 
nected by  pawl  and  ratchet  mechanism,  differential  solenoid  cells  having 
their  cores  supported  from  arms  of  the  swing  frame  and  connected  to  a  band 
on  the  brake  wheel,  and  a  cord  connecting  a  pulley  with  a  fixed  carbon 
carrier,  and  a  coiled  tiand  enclosed  in  the  pulley  and  having  one  end 
attached  thereto,  and  the  other  end  secured  to  a  fixed  arbor. 

S37.706.  SECTIONAL  CONDUCTOR  FOR  ELECTRIC  RAILWAYS;  J.  P. 
McLaughlin.  Philadelphia.  Pa.  App.  filed  Feb.  5.  1895.  The  combination 
with  a  main  or  supply  conductor  and  a  sectional  working  conductor,  of 
rolary  switches  for  coupling  the  same,  pivoted  armatures  for.  actuating  the 
switches,  and  traveling  magnets  passing  over  the  armatures  in  inductive 
relation  1  hereto. 

.137,715.  SAFETY  SUPPORT  FOR  OVERHEAD  ELECTRICAL  CONDUC- 
TORS; A.  D  Poole.  Boston.  Mass.  App.  bled  Aug.  13.  1894.  A  safely  sup 
port  consisting  of  a  frame  of  conducting  material,  two  studs  mounted  upon 
the  ends  of  the  frame,  an  insulating  device  and  discs  ou  the  studs,  arms  of 
conducting  material  mounted  upou  the  device  and  between  the  discs,  insu- 
lating blocks  between  the  studs  and  a  raised  portion  on  the  arms  arranged 
to  form  contact  with  the  outer  end  of  the  frames 

;37,'18.  ELECTRIC  WIRE  INSULATOR:  I)  N.  Rothenberger,  Lancaster,  Pa. 
App.  filed  Jan.  8.  189S.  An  insulator  having  an  external  groove  adapted  to 
receive  the  main  wire,  and  an  inwardly  extending  opening  having  its  outer 
end  extending  into  the  said  groove,  and  its  inner  end  enlarged,  so  a  doubled 
wire  may  be  placed  within  the  said  opening  and  a  holding  material  placed 
around  the  doubled  portion  of  the  wire,  and  within  the  enlaiged  portion  of 
the  opeuiug. 

S:-7.757.  RAILWAY  BLOCK  SIGNAL  LOCK  AND  REGISTER:  J.  Dean.  New 
York.  N  Y  App.  filed  Oct.  20.  1894.  A  railway  block  signal  lock.  compn>- 
iug  a  lock  bar  for  the  signal  lever  and  provided  with  teeth,  a  shaft  mounted 
to  turn  and  under  the  control  of    the  operator,  a  toothed  wheel    on  the  shaft 
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adapted  to  engage  the  teelh  of  the  lock  bar,  and  a  disc  held  on  the  shaft 
turning  with  the  same,  the  disc  being  provided  with  targets  for  indicating 
the  position  of  the  mechanism  during  each  revolution  of  the  shaft. 


3.  Clark.  St    Paul,  Minn, 
nework    mounted  .to  run 


37.769.  ELECTRIC  METER;  H.  T.  Harriso 
June  14.  1892.  An  electric  meter  coraprisi 
rate  of  vibration,  a  series  coil  adapted  to  i 
of  the  pendulum,  and  a  registering  dev 
amplitude. 


London,  England.  App.  filed 
a  pendulum  having  a  constant 
irease  the  amplitude  of  vibration 
'  to    record    the    said  increase  of 
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ROPE    DRIVING. 

In  this  issue  we  coiiinience  the  publicatiun  of  the  concluding 
sections  of  I'rof.  Flather's  valuable  serial  on  rope  driving.  Owing 
to  the  long  interval  between  the  present  and  preceding  sections,  a 
synopis  of  these  latter  is  given  in  order  that  the  reader  may  intel- 
ligently follow  the  remaininj^  portion.  The  subject  of  rope  driving 
is  one  to  which  tiiucb  attention  has  been  given  in  Europe,  but  this 
is  the  first  time  it  has  been  adequately  treated  by  an  American 
writer.  In  many  cases  the  use  of  ropes  over  belts  has  an  advan- 
tage, and  the  thorough  manner  in  which  Prof.  Flather  brings  out 
all  of  the  points  connected  with  the  .subject  will  enable  the  engineer 
to  easily  determine  if  in  a  specific  case  it  will  be  best  to  adopt  that 
method  of  driving. 

ELECTRIC  RAILWAYS  AND  STEAM  TRACTION. 

The  opening  of  the  Chicago  Metropolitan  Elevated  liailway  was 
an  event  of  unusual  importance  from  an  electrical  standpoint,  as 
electricity  is  here  given  the  first  opportunity  on  an  extensive  scale 
in  this  country  to  demonstrate  its  superiority  over  steam  traction. 
The  result  of  the  first  year's  operation  will  be  looked  forward  to 
with  the  greatest  of  interest,  as  a  favorable  outcome  will  undoubtedly 
cause  steam  power  to  be  displaced  by  electricity  on  the  New  York 
elevated  roads.  The  trial  may  indeed  be  considered  one  between 
electric  and  steam  traction  in  general,  for  here  direct  comparison  as 
to  these  two  rivals  may  be  made  for  the  first  time  on  a  sufficiently 
extensive  scale.  Railroads  are  notoriously  conservative,  but  if  it  can 
be  shown,  as  we  believe  will  be  in  this  case,  that  the  electric  motor 
oiTers  economic  advantages  over  the  .steam  locomotive,  the  com- 
parison will  be  so  obvious  as  to  have  the  necessary  force  to  disarm 
prejudice  in  favor  of  the  latter.  Whether  it  will  ever  pay  to  run 
trunk  lines  of  railroads  by  electricity  is  a  question  as  ['yet  far  in  the 
future,  but  there  can  be  no  doubt  at  the  present  time  as  to  the  finan- 
cial practicability  of  electric  traction  for  moderate  distances,  or  to  its 
applicability  on  many  lines  now  using  steam.  The  recent  decision 
of  the  New  York  Central  Road  to  run  trolley  cars  on  its  steam  line 
between  Buffalo  and  Niagara  shows  that  this  fact  is  beginning  to  be 
recognized.  With  the  data  that  will  be  derived  from  the  compar- 
ison between  cost  of  operation  on  the  Chicago  and  New  York  ele- 
vated lines,  and  the  lesult  of  even  more  direct  experience  on  the 
Buffalo-Niagara  line,  the  advocate  of  electric  traction  will  soon  be 
in  possession  of  facts  that  will  be  more  efficacious  than  volumes  of 
d  priori  considerations,  and  which  will,  we  believe,  have  a  great  influ- 
ence on  the  extension  of  the  use  of  electricity  for  traction  purposes. 


A  CONTROVERSY  ON  SUBWAY  EXPLOSIONS. 

Two  of  our  English  contemporaries  have  been  having  a  battle 
royal  as  to  the  cause  of  explosions  in  conduits,  and  though  the 
position  of  one  has  been  sustained  in  part  by  the  report  of  a  com- 
mittee appointed  bj'  the  Royal  Society  and  the  Institution  of  Elec- 
trical Engineers,  the  other  returns  to  the  fray.  It  appears  that  one 
of  the  journals  ascribed  the  explosions  to  the  ignition  of  an  explo- 
sive mixture  of  air  and  illuminating  gas  from  the  action  of  water  on 
metallic  sodium,  and  ascribed  the  existence  of  the  sodium  to  elec- 
trolytic decomposition  of  the  glazing  of  porcelain  insulators.  The 
report  of  the  committee  is  in  favor  of  this  theory,  except  that  it  con- 
siders the  ignition  agent  to  be  metallic  sodium  or  potassium  formed 
by  the  electrolytic  action  of  leakage  currents  on  saline  deposits 
from  the  soil  on  the  insulator  suppoits  or  in  the  neighborhood  of 
these  supports.  The  recommendations  of  the  committee  are  that 
the  insulating  surface  between  the  conductor  and  insulator  bearer 
should  be  larger,  and  that  the  bearers  should  not  be  mside  of  wood. 
We  are  accustomed  on  this  side  of  the  water  to  consider  our  Euro- 
pean brethren  as  holding  all  authority  in  awe,  but  the  followin 
remarks  on  the  report  above  referred  to  show  that  one  of  them  has 
been    emancipated,   at    least    with    regard    to    scientific    authority  : 
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"Disappoiiituient  is  but  a  mild  expression  wherewith  to  connote  the 
"state  of  our  feelings  in  particular,  and  douUlless  of  the  electrical 
"industry  iu  general,  upon  reading  the  report  of  the  conitnittee 
"that  was  constituted  to  confer  with  the  electrical  adviser  to  the 
' '  Board  of  Trade  with  regard  to  the  explosions  in  St.  Pancras.  The 
"formidable  array  of  signatories  to  this  report  suggests  the  propriety 
"of  making  any  criticism  which  we  might  be  disposed  to  offer  with, 
"as  it  were,  bated  breath.  The  spirit  of  that  old  .statute  of  Richard 
"II.  concerning  what  was  wont  to  be  called  sranda/iim  viagiiatum 
"still  survives,  and  one  must  needs  refrain  from  disburdening  the 
"soul  too  freely.  We  will  mince  matters,  then,  and  simply  observe 
"that  we  are  grievously  disappointed.  *  *  *  What  do  we  find? 
"A  single  sheet  of  printed  matter,  and  that  a  very  small  one,  one 
"side  being  occupied  by  the  'report,'  and  the  other  by  the 'evi- 
"dence. '  The  terms  are  doubtless  used  euphemistically:  we  will 
"use  them  out  of  couitesj',  though  it  is  in  our  minds  to  designate 
"this  production  as  a  mere  tabula  rasa.  What  wisdom  lies  in  the 
"ancient  classics!  How  truly  the  effusions  of  the  worthy  Horace 
"may  be  applied  to  a  thing  of  to-day!  Parturiunt  monies,  nascetur 
"ridiailus  ntus." 


ELECTRICAL  DIMENSIONS  AND  NAMES. 

In  another  column  will  be  found  an  interesting  article  by  Prof. 
Fessenden  in  which  a  number  of  imperfections  in  our  present 
S}-stem  of  dimensions  and  names  for  electrical  units  are  pointed 
out.  That  force,  for  example,  should  have  different  dimensions  in 
the  mechanical,  electrostatic  and  electromagnetic  systems  of  units, 
and  that  electromotive  force  is  not  a  force  at  all  in  the  proper  sense 
of  the  word,  are  disparities  in  glaring  contradiction  to  the  much 
boasted  scientific  character  of  electrical  units  and  terminology. 
While  the  points  referred  to  have  little  or  no  direct  effect  aside  from 
questions  of  theory  or  higher  science,  yet  their  indirect  effect  is  of 
importance  through  the  difficulty  the  inconsistencies  offer  to  stu- 
dents in  the  understanding  of  principles,  and  their  tendency  to  cause 
him  to  consider  the  entire  system  dealing  with  units  as  artificial 
and  lacking  a  logical  physical  basis.  Prof.  Fessenden  also  refers 
to  the  usefulness  of  the  terminations— a^c, — ance,  and — iz'ity, 
though  the  general  adoption  of  the  former  seems  to  be  much  less 
desirable  than  that  of  the  latter.  Resistivity  for  specific  resistance 
is  already  passing  largely  into  use,  and  the  same  is  true  of  the  term 
reluctivity,  while  permeability  was  established  from  the  begin- 
ning. The  remarks  in  regard  to  inductance  are  in  line  with  the 
arguments  offered  for  the  application  of  that  word  to  Zu  instead  of 
to  L,  but  as  its  use  in  the  latter  sense  has  already  become  extensive, 
it  would  now  be  difficult  to  displace  it  by  the  proposed  term,  induc- 
tivit}-.  There  is  yet  time,  however,  to  clear  up  the  inconsistencies 
which  exist  in  regard  to  dimensions  and  nomenclature  if  the 
matter  were  placed  with  an  authoritative  body  like  the  Committee 
of  the  British  Association  which  devised  our  present  system  of  elec- 
trical units,  as  its  recommendations  would  carry  the  great  weight 
necessary.  As  the  English  are  most  jealous  in  regard  to  measures 
not  originating  with  themselves,  it  would  for  that  reason  be  desir- 
able for  the  body  to  be  of  that  nationality,  and  if  it  numbered 
among  its  members,  as  it  probably  would,  such  scientists  as  Kelvin, 
Rayleigh,  J.  J.  Thomson  and  several  others  that  could  be  men- 
tioned, their  verdict  would  probably  be  received  in  a  liberal  spirit 
in  other  countries,  while  the  work  would  in  the  end  be  carried  to  a 
more  logical  conclusion  than  if  performed  by  an  international  body 
hampered  by  national  jealousies.  As  it  is,  however,  the  number  of 
inconsistencies  are  relatively  small  in  nomenclature,  notwithstand- 
ing the  independent  nature  of  the  growth  of  the  large  list,  and  the 
several  additions  recently  suggested,  like  admittance  and  susceptancc, 
are  logical  in  their  formation.  It  may  here  be  remarked  that  the 
large  additions  to  electrical  nomenclature  recently  adopted,  or  sug- 
gested for  adoption,  are  not  evidence  of  a  craze  in  word-coining,  but 
are  the  natural  result  of  a  need  following  from  the  rapid  develop- 
ment of  alternating  currents.  Alternating  current  phenomena  intro- 
duce a  host  of  new  ideas,  to  the  more  important  of  which  it  is  but 
natural  to  assign  specific  names.  In  most  cases  the  criticism 
directed  at  this  increase  is  born  of  ignorance,  those  indulging  in  it 
not    appreciating  the  desirability  of    the  additions    made,  through  a 


lack  of  knowledge  of  the  necessities  arising  from  the  modern  devel- 
opments of  electrical  science.  It  is  true  that  the  class  of  savants 
look  askance  at  the  tendency  toward  the  extension  of  electrical 
nomenclature,  but  this  is  because  their  habits  of  abstract  thought 
do  not  require  the  assistance  of  concrete  names  in  order  to  render 
ideas  more  definite. 

The  Invention  uf  the  Carbon  Telephone. 


In  a  recent  address  Prof.  Hughes  renews  his  claims  for  the  inven- 
tion of  the  carbon  telephone.  Having  experimented  with  the  Reis 
telephone  in  1865,  the  report  of  Bell's  invention  in  1876  caused  him 
to  again  turn  his  attention  to  the  subject,  and  he  finally  discovered 
the  principle  of  the  microphonic  contact.  All  of  the  results  of  the 
lengthy  investigation  were  given,  he  says,  in  a  paper  read  before 
the  Royal  Society  in  May,  1878.  Mr.  Edison  was,  during  the  same 
months,  engaged  upon  a  similar  research,  that  is,  endeavoring  to 
adapt  Prof.  Reis's  method  of  transmission  by  a  diaphragm  and 
separate  battery,  and  as  a  result,  patented  his  carbon  telephone. 
Prof.  Hughes  contends  that  the  true  principle  involved  in  the 
Edison  telephone  is  that  of  his  microphonic  contact,  and  that  its 
action  does  not  depend  upon  a  varying  resistance  obtained  by  vari- 
able pressure  of  the  diaphragm,  as  claimed  by  Edison.  Besides,  the 
principle  of  varying  the  resistance  of  carbon  by  pressure  was  not 
Edison's  discovery,  as  it  was  well  known  for  many  jears  previous 
through  Du  Moncel's  publication  and  its  application  by  Clerac  in 
his  carbon  resistance  tube. 

Prof.  Hughes  concludes  as  follows:  "Unfortunately,  Mr.  Edison 
and  myself  had  a  painful  discussion  as  to  priority  of  invention,  in 
which  we  have  both  sustained  our  individual  views  up  to  the  present 
time.  Mr.  Edison's  views  have  been  sustained  by  all  the  companies 
owning  his  patent;  mine  have  been  sustained  by  nearly  the  whole 
scientific  world.  The  companies,  however,  whose  interest  it  was  to 
sustain  and  possess  for  themselves  an  entire  monopoly,  have  spared 
neither  wealth  nor  power  to  obtain  this  coveted  monopoly,  and  by 
the  means  of  the  ablest  legal  counsel  and  expert  witnesses  they 
obtained  a  legal  decision  giving  them  the  sole  right  to  the  use  of  a 
diaphragm  pressing  upon  a  variable  resistance,  notwithstanding  that 
the  diaphragm  was  the  discovery  of  Prof.  Reis  and  microphonic 
contact  by  myself. ' ' 

An  Ineffective  Patent  Decision. 


The  United  States  Circuit  Court  at  Chicago  recently  entered  decrees 
in  several  suits  of  the  Western  Electric  Company  against  J.  H.  Bunnell 
&  Company  for  infringement  of  certain  patents  on  magneto  call-bells. 
Among  these  were  patents  on  switches  automatical Ij-  cutting  iu  and 
out  the  magneto  bell,  on  the  longitudinal  movement  of  the  mag- 
neto shaft  for  switching,  on  the  use  of  springs  on  the  hinges  of  the 
magneto  case  lid  for  securing  better  contact,  on  the  use  of  a  polar- 
ized magneto  armature,  and  on  several  mechanical  details.  The 
suits  were  not  defended,  and  as  in  addition  the  decrees  were  entered 
by  consent,  the  adjudication  has  effect  only  as  concerns  the  specific 
defendant,  and  does  not  alter  the  situation  previously  existing  with 
respect  to  others. 

1    ? 


In  a  paper  read  at  the  recent  annual  meeting  of  the  Ohio  Gas 
Light  Association,  the  author  remarked  that  "if  we  are  to  believe 
the  electric  light  man  (ijc)"  there  is  an  advantage  in  a  light  in 
which  "a  smaller  amount  of  heat  and  obnoxious  products  of  com- 
bustion are  thrown  off.  ' '  This  ludicrous  attempt  to  say  something 
stinging  against  a  successful  rival  would  not  have  attracted  much 
attention,  coming  as  it  does  from  a  gas  man,  but  a  few  lines  fartlier 
on  he  says, — and  he  must  have  underscored  it  in  his  manuscript,  as 
it  is  in  italics  in  the  printed  report — ' '  being  a  gas  man  I  am  neces- 
sarily honest";  but  we  will  do  him  the  justice  to  suppose  that  he 
meant  to  be  sarcastic  in  this. 


Another  Discovery. 


The  Buffalo  Express  reports  that  Nikola  Tesla  had  latelj-  made 
further  improvements  in  his  method  of  transmitting  electricity  by 
fluid,  and  has  declared  that  he  is  now  more  certain  than  ever  that  the 
current  can  be  sent  from  Niagara  Falls  to  New  Orleans  and  Chi- 
cago, and  delivered  there  at  less  than  it  would  cost  to  generate 
power  on  the  spot  by  steam.  The  fluid  he  uses  in  the  tubes,  it 
is  slated,  costs  scarcely  more  than  water,  and  loses  so  little  elec- 
tricity in  transit  that  the  cost  of  transmission  is  little  more  than  the 
cost  of  putting  up  the  poles  and  tubes. 
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Professor  Jules  Francois  Joubert. 

UV    ANDKK    BI.ONDKI,. 

The  electrical  era  dates,  [iroperly  speaking,  only  from  the  I'aris 
Ivlectrical  Kxposition  of  1881,  and  the  most  of  those  who  had  made 
discoveries  in  electricity  at  that  epoch,  and  were  the  pioneers  in  its 
development,  l)ecame  electricians  by  chance,  having  previously 
applied  their  energies  to  entirely  different  occupations. 

rrofessor  Joubert,  whose  name  should  be  universally  known  to 
the  present  generation  of  electricians,  was  himself  an  outsider,  and, 
like  the  great  Helmholtz,  it  was  to  the  natural  sciences  and  partic- 
ularly to  biology,  to  which  he  had  devoted  the  first  part  of  his 
career,  that  he  owed  the  training  which  led  to  the  discovery  in 
electricity  destined  to  make  him  most  celebrated. 

Born  at  Tours,  France,  in  1834,  Professor  Joubert  began  his  stud- 
ies at  that  place,  and  in  1857,  entered  the  Ivcole  Normale  Supcr- 
ieure  at  Paris.  This  school,  Ihe  number  of  whose  students  is  very 
small,  those  admitted  to  the  scientiBc  sections  not  exceeding  20 
annually,  is  the  nursery  from  which  the  State  obtains  its  most 
brilliant  professors  for  the  lyc^es  and  universities;  at  that  epoch  it 
was,  in  fact,  the  only  door  open 
through  which  to  enter  the  career  of 
jirofessor. 

The  essentially  theoretical  scientific 
education  there  given  covers  a  period 
of  three  years  and  embraces  nearly 
the  entire  extent  of  the  sciences— 
from  mathematics  and  physics  to 
chemistry,  physiology  and  biology — 
all  taught  by  the  most  eminent  pro- 
fessors. Professor  Joubert  was  thus 
given  the  advantage  of  a  magnificent 
scientific  training,  which  enabled  him 
afterward  to  make  such  remarkable 
studies  in  the  most  varied  branches  of 
sciefices. 

After  having  taught  elementar)- 
physics  in  several  of  the  provincial 
lycees*  he  returned  to  Paris  to  occup)' 
the  chair  of  physics  in  the  College 
Rollin  in  1874,  and  was  thenceforth 
in  a  position  to  undertake  special 
studies  and  investigations.  The  first 
was  his  thesis  for  the  degree  of  Doc- 
teur  es  .Sciences  Physiques,  on  the 
' '  Phosporescence  of  Phosphorus, ' ' 
which  he  brilliantly  sustained  in  1874 
Soon  afterward  he  became  assistant  to 
the  world-famed  P;Lsteur  in  a  series  of 
biological  researches,  the  results  of 
which  were  published  in  Comples- 
Rendus  from  1876  to  1878.  Professor 
Joubert  can,  therefore,  be  considered 
one  of  the  pioneers  in  the  theories 
and  methods  relating  to  microbes 
which  have  had  such  a  happy  influ- 
ence on  the  progress  of  the  natural 
.sciences,  and  of  medicine  and  .surgery. 
.\t  the  same  epodi  he  published  ^two 

studies  in  optics,  on  "The  Rotative  Power  of  Quartz  and  its  Varia 
tiou  with  the  Temperature"  and  on  "The  Influence  of  Temperature 
on  the  Rotative  Magnetic  Power." 

It  was  not  until  1879  that,  by  reason  of  an  entirely  accidental  cir- 
cumstance, he  turned  toward  electricity.  The  Jablochkoff  Company, 
which  had  just  been  formed,  was  then  in  all  the  enthusiasm  of  its 
promotion  stage,  and  flattered  itself  that  owing  to  its  large  capital, 
it  could  monopolize  for  the  future  all  systems  of  electric  lighting; 
it  was  at  that  epoch  that  it  paid  $100,000  to  Professor  Jamin  for  his 
patent  on  the  electric-magnetic  regulation  of  the  arc,  which  threat- 
ened competition  with  the  Jablochkoff  candle,  but  was  never  util- 
ized by  its  purchasers.  Thinking  it  well  to  secure  the  aid  of  a  savant 
in  the  capacity  of  expert  counsel,  it  engaged  the  services  of  Pro- 
fessor Joubert,  who  was  already  known  for  his  intellectual  penetra- 
tion and  high  scientific  qualities.  This  idea  had  the  most  happy 
consequences,   not  so  much  for    the  Jablochkoff  Company,  however, 

*  A  lycee.  or  French  college,  corresponds  neaily  to  the  German  gymnasium. 
Classical  and  scientific  studies  are  followed  from  the  age  of  8  years  to  16  or 
I'J,  when  the  graduate  is  qualified  to  eiitei  the  examinations  for  admittance  to 
the  university  or  State^schools, 


whose  extravagant   expenditures    rapidly    led    to  ruin,    as   for  elec- 
trical science. 

At  that  period  electrical  engineers  groped  blindly,  knowing  noth- 
ing either  of  the  measurement  of  the  currents  employed,  or  the 
resistance  of  conductors,  or  of  the  cost  and  illuminating  power  of 
an  arc.  In  order  to  get  an  idea  of  what  was  then  known  about 
alternating  current  machinery  in  France,  it  is  sufficient  to  refer  to 
the  writings  of  I.eroux  (1857  ),  of  Jamin  and  Roger  (1809)  and  of 
Mascart  (1877).  In  other  countries  the  situation  was  not  much 
different;  Maxwell  had  approached  the  question  in  two  or  three 
notes,  but  without  result,  and  had  not  touched  upon  it  in  his  trea- 
tise. Klectricians  were  astonished  to  find  that  Ohm's  law  appar- 
ently no  longer  applied,  and  many  considered  the  resisLince  of  a 
conductor  as  a  <|uantity  which  varied  with  the  velocity;  others, 
more  prudent,  contented  themselves  by  adding  to  the  formulas  a 
term  proportional  to  the  velocity  or  to  its  square.  .As  to  self-induct- 
ance,  no  one  thought  of    it. 

It  is  to  Professor  Joubert  that  the  honor  belongs  of   having  found 
the  law  of'simple  alternating  currents,  represented  by  the  two  well- 
known  formulas 
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which  define  the  apparent  resistance 
effect,  called  impedance  to  day,  and 
the  lag  in  phase.  It  would  only  be 
just  to  give  definitively  to  these  for- 
mulas the  name  of  Joubert's  law. 

The  above  formulas  were  not  ob- 
tained as  deductions  from  the  dif- 
ferential equation,  but  they  were  dis- 
covered as  a  simple  experimental  la  a-, 
the  results  being  represented  by  an  ex- 
pression of  the  form 

E 

/= -.. 

(a?  X  ir-Y- 
Later,  he  analyzed  the  phenomena 
by  tracing  periodic  curves  and  inter- 
preting them  with  the  aid  of  the 
calculus,  to-day  a  classical  inves'iga- 
tion.  It  .should  here  be  remembered 
how  happy  a  chance  it  was  that  the 
machine  experimented  «ith  by  Pro- 
fessor Joubert  was  a  Siemens  aller- 
na'or  giving  an  K.  M.  F.  alii-ost  sinu- 
soidal, for  otherwise  he  would 
scarcely  have  dared  to  make  the  hy- 
pothesis which  to-day  forms  the  nec- 
essary basis  of  all  our  calculations  re- 
lating to  alternating  currents.  At  the 
same  time  Professor  Joubert  investi- 
gated for  a  particular  case  the  ph  - 
nomena  of  which  the  alternating  cu  - 
rent  arc  is  the  seat,  t 
In  these  studies  is  explained  the  method  to-day  well  known  under 
the  name  of  "the  instantaneous  contact  method"  of  which  the 
applications  have  been  so  numerous  and  so  useful.  It  is  well  to 
point  out  that  Professor  Joubert  had  indicated  three  methods, 
depending  upon  the  employment  of  the  electrometer,  of  the  ordi- 
nary galvanometer,  and  of  the  ballistic  galvanometer  and  condenser, 
and  it  is  therefore  incorrect  to  credit  to  others  the  idea  of  the  lat- 
ter combination. 

The  results  thus  far  give  an  idea  of  what  Professor  Joubert  would 
have  been  able  to  do  in  this  line  if  his  experiments  had  not  been 
interrupted  by  the  bankruptcy  of  the  Jablochkoff  Company  in  1881. 
Happily,  how-ever,  at  the  same  period  the  Paris  Electrical  Exposition 
opened  up  a  new  field  to  his  activity,  and  he  proposed  to  the  jury 
to  profit  from  the  collection  of  machines    of    such    varied    types  to 

f  The  results  of  the.se  studies  are  given  in  a  slightly  different  form  in  two 
papers,  now  become  classic:  'Etudes  sur  les  courants  allematifs  el  sur  la  force 
electromotrice  de  Tare  %-oltaique."  dournat  de  Physique,  tome  I.X.,  p.  M7.  ISSO.) 
"Etudes  sur  les  machines  magneto-electrique.  contenanl  la  demonstration 
eiperimentale  et  theorique  des  lois  auxquellcs  obeissent  les  machines  a 
courants  alternatifs."  (AnnalfS  de  I'EcoIe  Normale,  tome  X.,  1887.) 
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ik'teniiiiie  the  principal  constants  by  tlic  :iiil  of  liis  nielliod  of  nicas- 
uroment.  These  snj;gestions  rcsultiDg  in  nothing,  he  then  pro- 
ceciled  to  work  indepemlently  with  Messrs.  I'otier,  Allarii,  Trcsca 
and  Leblanc.and  tests  by  this  group  of  savants  were  completed  with 
success  before  the  ofTicial  committee  had  finished  its  preparations 
for  work.* 

It  was  in  the  following  year  that  Mascart  and  Joubert's  "Treatise 
on  Electricity"  appeared,  a  book  especially  remarkable  when  we  con- 
sider the  period  in  which  it  was  written.  It  was  the  first  systematic 
treatise  which  placed  the  entire  science  of  electricity  within  easy 
reach,  and  a  happy  combination  of  the  theories  of  the  French  and 
English  schools.  In  its  pages  the  student  was  presented  for  the 
first  time  with  a  clear  and  concise  expo.s^  of  the  principles  of  the 
methods  and  the  calculation  of  measurements  and  of  their  principal 
applications.  The  success  of  this  treatise  was  enormous.  It  was 
translated  into  German  and  English  and  became  rapidly  a  classic 
abroad  as  well  as  in  France.  Although  now  twelve  years  old,  it  yet 
remains  the  standard  for  electricians,  who  by  its  means  have 
profited  by  knowledge  otherwise  difficult  of  access,  particularly 
that  relating  to  the  work  of  Maxwell,  f  The  publication  of  this 
work  in  reality  crowned  the  scientific  career  of  Professor  Joubert, 
to  whom  it  definitively  assured  an  eminent  place  among  the  elec- 
tricians of  the  world. 

Since  that  time  honors  in  France  have  pressed  upon  him.  As 
Secretary-General  of  the  Society  de  Physique  from  1880  to  1890,  his 
indefatigable  activity  during  that  long  period  rapidly  developed 
the  prosperity  of  the  society,  and  he  was. elected  its  president  for 
the  vear  1894.  His  work  in  the  interest  of  the  Soci^te  Internation- 
ale des  Electriciens  has  not  been  less  useful.  He  was  also  one  of 
the  most  zealous  organizers  of  its  annex,  the  Laboratoire  Centrale, 
where  the  members  of  the  Congress  of  1889  were  able  to  see  him 
repeat  the  experiments  of  Hertz;  in  its  development  he  occupied 
himself  especially  during  the  years  1891  and  1892,  when  he  filled 
the  office  of  president  of  the  Society. 

In  1888  Professor  Joubert  was  appointed  Inspector-General  of  the 
Academy  of  Paris,  and  in  1892,  Inspector-General  of  Public  Instruc- 
tion in  France,  the  administrative  functions  of  which  offices  have 
absorbed  his  energies  in  later  years.  His  last  great  work  was  the 
m^uioire  "Sur  I'Electro-Dvnamique  d 'Ampere,  Davy,  Faraday, 
etc."  (two  volumes.  1887-8),  published  in  the  collection  of  memoirs 
of  the  French  Physical  Society.  This  work  is  a  fine  monument 
raised  to  the  memory  of  these  savants,  for  which  all  electricians 
should  be  grateful  to  the  author. 

The  frank  and  sympathetic  countenance  of  Professor  Joubert  is  a 
reflection  of  his  character.  The  latter  has  brought  him  onh- 
friends,  and  all  those  who  have  had  occasion  to  meet  him  retain 
tlie  kindest  remembrance  ot  his  cordial  and  affable  welcome,  so  full 
of  geniality  and  of  consideration  for  all.  Professor  Joubert  is  at 
the  same  time  a  type  of  those  modest  savants,  ' '  modest  as  the 
violet,"  as  bis  successor  to  the  presidency  of  the  Societe  Interna- 
tionale des  Electriciens  so  gracefullj-  remarked,  who,  far  from  seek- 
ing flattery  or  even  lending  ear  to  the-  praises  of  the  world,  work 
silently  and  find  their  reward  in  the  success  of  their  work..  This 
is  a  fine  attribute  of  Professor  Joubert's  character,  and  one  which 
has  served  to  give  to  the  eminent  professor  an  extreme  popularity 
among  French  physicists  and  electricians.  I  hope  that  this  short 
note  will  aid  in  extending  this  feeling  among  our  American 
confreres. 

Niagara  Power  at  Buffalo. 


According  to  a  Buffalo  correspondent  the  Niagara  Falls  Power 
Company  is  not  to  have  an  exclusive  franchise  for  transmitting  and 
distributing  electric  power  to  the  city  of  Buffalo,  the  sub-committee 
of  Council  in  charge  having  decided  to  offer  no  franchise  for  the 
exclusive  use  of  any  one  company,  believing  in  the  axiom  that 
"competition  is  the  life  of  trade.  "  The  franchise,  which  is  practi- 
cally ready,  is  expected  to  meet  with  the  approval  of  the  members 
of  both  houses  of  the  Common  Council.  The  franchise  is  not  a  long 
one,  but  it  is  stated  that  there  is  liable  to  be  considerable  discussion 
before   it  is  adopted   and   that  troub'e  will   probably  pome  from    no 

*  The  results  bare  been  published  in  the  well-known  work  entitled  "Experi- 
ences faites  a  I'Exposition  d'ElectrJcile  de  1881  par  MM.  Allard.  Joubert 
Leblanc.  Potier  el  Tresca,"  aud  have  served  as  a  model  for  subsequent  exposi- 
tions. 

t  The  authors  are  preparing  a  second  edition,  wbich  will  include  all  Ihe 
recent  advances  in  the  science.  Recently  Proles.«or  Joubert  has  written  an  ele- 
mentary treatise  on  electricity,  which  is  a  model  of  its  class  in  clearness  and 
exact  statement,  and  promises  tp  become  a  classic  like  Ihe  great  treatise  of 
^hj^h^jt  is  an^abridgemei^t. 


less  a  conspicuous  source  than  the  mayor's  advisory  committee.  It 
was  agreed  at  first,  it  is  said,  that  the  franchise,  which  will  be  in 
the  nature  of  a  report  from  the  sub-committee,  should  be  signed  by 
the  members  of  that  committee,  but  it  is  now  revealed  that  the 
mayor's  committee  is  not  entiiely  in  sympathy  with  all  the  pro 
visions  contained  in  the  document.  A  meeting  of  the  sub  com- 
mittee was  held  behind  closed  doors  on  April  23,  and  only  members 
of  the  sub  committee  were  present  beside  Corporation  Counsel 
Laughllu.  A  few  immaterial  changes  were  made  in  the  franchise 
and  it  will  be  redrafted  at  once.  It  is  understood  that  the  franchise 
will  be  free  from  harassing  restrictions.  It  will  contain  no  clause 
compelling  the  companies  to  fix  a  maximum  price  at  which  to  fur- 
nish electric  power.  One  clause  of  the  franchise  which  the  com- 
paii}'  will  bt  asked  to  sign,  however,  will  provide  that  after  the 
price  has  once  been  fixed,  the  company  will  not  be  permitted  to 
increase  it  after  consumers  have  gone  to  the  trouble  of  removing 
their  steam  plants  and  equipping  their  works  for  the  introduction 
of  electricity. 

The  Buffalo  Express  printed  on  April  24  a  complete  analysis  of  the 
document,  the  substance  of  which  is  as  follows: 

The  first  part  of  the  franchise  is  given  over  to  defining  that  the 
Common  Council  shall  approve  of  all  of  the  plans  and  specifications 
of  the  Power  Company  for  the  distribution  of  its  power  about 
the  city,  and  will  have  the  right  to  regulate  the  size  of  poles 
and  conduits  to  be  used,  and  determine  the  quality  and  nature 
of  insulation  under  all  circumstances  and  conditions.  The  fran- 
chise will  require  that  all  poles  be  of  sufiicient  size  and  that  the 
conduits  shall  be  large  enough  to  carry  the  wires  of  two  other  com- 
panies, as  well  as  the  wires  of  the  police  and  fire  alarm  telegraph  of 
the  cit}'.  It  will  provide  that  the  Common  Council  can  direct  the 
Board  of  Public  Works  to  put  in  proper  condition  any  street  which 
may  be  entered  by  the  Power  Company  and  which  the  company 
fails  to  repair  within  a  reasonable  time,  and  the  expense  for 
replacing  the  same  shall  be  at  the  expense  of  the  Power  Com- 
pany. Another  provision  is  that  if  in  the  street  in  which  there  is  a 
conduit,  the  city  deems  best  to  construct  a  sewer,  the  Power  Com- 
pany shall  rebuild  its  conduit  and  place  it  in  such  a  position  in  the 
street  that  it  shall  not  interfere  with  the  construction  of  the  sewer. 

The  franchise  provides  further  that  the  Power  Company  shall  be 
required  to  place  conduits  in  certain  streets  in  place  of  poles  when 
the  Common  Council  of  the  city  thall  deem  such  change  proper  and 
for  the  best  interests  of  the  citizens,  and  also  that  there  shall  be  a 
uniform  price  charged  by  the  company  in  all  parts  of  the  city  so 
that  a  consumer  in  one  part  shall  not  be  able  to  obtain  power  at  a 
cheaper  rate  than  a  manufacturer  in  another  section,  thus  placing  all 
consumers  upon  an  equal  foojting.  In  the  franchi-'c  is  also  a  pro- 
vision that  if  the  city  demands,  the  Power  Company  shall  furnish 
power  for  the  water  works  at  a  rate  not  to  exceed  S20  per  annual 
horse  power  and  shall  furnish  street  lights  at  an  expense  not  to 
exceed  S50  a  year  each,  or  that  the  Power  Company  may  have  the 
opportunity,  in  place  of  furnishiug  power  and  lights,  of  paying  into 
the  treasury  of  the  city  a  certain  per  cent,  of  the  gross  receipts  each 
year. 

If  within  the  radius  of  a  mile  of  the  lines  of  the  Power  Company, 
power  to  the  amount  of  2,000  hp  is  required  by  consumers,  the 
franchise  requires  that  the  Power  Company  shall  extend  its  lines 
within  six  months  to  the  various  consumers  who  petition  for  power. 
An  important  provision  is  that  the  Power  Company  cannot  raise  the 
price  of  power  to  a  consumer  after  once  agreeing  to  furnish  it  at  a 
certain  price.  It  is  further  provided  that  the  Power  Company  shall 
have  the  current  ready  for  delivery  to  customers  in  Buffalo  b3'  Jan. 
1,  1896,  in  quantities  of  not  less  than  10,000  hp;  also,  that  the 
company  shall  furnish  at  least  10,000  hp  a  year  for  the  succeeding 
four  years  until  it  shall  be  supplying  50,000  hp,  provided  there  is  a 
demand  for  so  great  an 'amount  of  power. 

At  the  end  of  25  years  the  city,  if  it  so  desires,  can  buy  the  plant 
of  the  Power  Company  inside  its  limits.  The  amount  to  be  paid  by 
the  city  is  to  be  determined  by  an  appraisal  made  by  three  apprais- 
ers, one  to  be  appointed  by  the  mayor  and  one  by  the  Power  Com- 
pany, and  the  third  to  be  selected  by  the  two  interested  parties. 
The  term  of  the  franchise  is  to  be  25  years.  No  price  is  stipulated 
for  general  consumers.  The  penalty  for  violation  of  any  of  the 
provisions  stipulated  is  a  forfeiture  of  the  franchise. 


Successor  to  Helmholtz. 


The  Emperor  of  Germany  has  just  appointed  Dr.  I'riedrich  Kohl- 
rausch  to  the  presidency  of  the  Imperial  Technicallustitute,  in  which 
position  he  succeeds  the  late  von  Helmholtz, 
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The  ChicAgo  Electric  Elevated  Railway. 

HE  opening  of  Iho  Mc-tropoli- 
taii  Wust  Side  RIcclric  Hail- 
way  ill  Chicago,  on  April  21. 
may  be  called  an  important 
electrical  event  from  the  fact 
that  it  will  be  the  first  ele- 
vated railway  in  this  country 
to  use  electricity  exclusively 
over  all  of  its  lines.  The  en- 
tire road,  in  fact,  is  electrical. 
Its  motive  power  is  electric; 
its  cars  are  heated  and  lighted  by  electricity;  the  air  brakes  that  con- 
trol the  trains  are  operated  by  electricity,  and  the  new  rolling-lift 
bridge  across  the  Chicago  river  is  operated  by  the  same  power.  A 
contrast  of  electric  power  on  elevated  structures  with  steam  is  par- 
ticularly favorable  to  the  former.  The  noise,  smoke,  dirt  and 
inevitable  dripping  from  a  steam  engine  overhead  are  entirely  ob- 
viated, and  already  there  is  .some  talk  of  utilizing  the  spaces  under 
the  structure  for  rental  purposes. 

\nien  the  system  now  under  way  is  completed  it  will  comprise 
18  miles  of  double  track;  the  main  line,  covering  a  distance  of  13 '2 
miles,  is  erected;  the  Southwestern  line  running  to  Douglas  Park, 
about  5}{  miles  in  length,  is  yet  to  be  constructed.  About  two 
miles  of  the  line  is  a  four-track  road  and  on  this  trains  will  be  run 
on  an  express  schedule  at  a  speed  about  four  times  as  great  as  that 
of    the  elevated. railways    in  New  York.     At  present  trains    are  only 


right  of  way  for  the  roail  than  to  run  the  risk  of  juilgmenls  to  the 
extent  of  millions  being  subsequently  entered  for  damages.  As  a 
consequence  the  only  franchise  asked  from  the  city  was  the  right  to 
cross  certain  streets  at  an  elevation,  the  line  otherwise  passing  over 
private  properly  purchased  by  the  company.  The  land  for  the  main 
line  cost  more  than  three  anil  a  half  million  dollars,  and  for  the 
remainder  of  the  system  about  three  millions  of  dollars.  Although 
the  original  plan  did  not  contemplate  the  use  of    electricity  the  suc- 


Fi.ooR   Plan   of  Motor    Car. 

cess  of  the  Intramural  road  at  the  World's  l''air  led  to  its  being 
employed  as  a  motive  power. 

I'orty-three  stations  will  be  located  on  the  main  line  and  the  sev- 
eral branches  as  follows:  Main  line,  S;  Garfield  Park  line,  3; 
Douglas  Park  line,  11;  Logan  Square  line,  9;  Humbolilt  Park  line, 
5.  The  stations  are  all  built  of  rock  faced  pressed  brick,  with  stone 
trimmings,  and  no  expense  has  been  spared  to  make  them  meet  the 
convenience  of  the  patrons  of  the  road.  They  are  regarded  as  the 
finest  structures  for  the  purpose  that  have  ever  been  constructed. 

The  rolling  stock  of  the  line  will  at  first  consi.st  of  55  motor  cars 
and  100  trailers,  A  plan  view  of  one  of  the  motor  cars,  which  were 
built  by  the  Barnev  &  Smith  Car  Company,  of  Daytdn,  O. ,  is  shown 
in  one  of    the  illustrations.     These  cars  fuMiish  accoraniod?itions  for 


View   of  Power   Pl.\nt. 


running  on  the  main  line  as  far  east  as  Canal  street,  about  one-half 
mile  from  the  business  centre. 

To  Mr.  A.  F.  Walcott,  of  New  York,  is  due  the  credit  for  having 
projected  tliis  great  enterprise  and  succeeded  in  interesting  the  nec- 
essary capital  for  carrying  it  through.  The  West  Side  Construction 
Company,  with  a  capital  of  $3,000,000,  was  first  organized  in  1892, 
and  about  [the  same  time  810,000,000  worth  of  5  per  cent.  50-,vear 
bonds  were  disposed  of  at  very  advantageous  terms — 90  per  cenL  of 
their  face  value — thus  placing  at  the  disposition  of  the  company 
some  $12,000,000  in  cash. 

Profiting  from  the  experience  of  the  elevated  railways  of  New 
York,  it  was    concluded  that  it  would    be  cheaper    to  buy  a  private 


smokers.  The  two  cabs  provided  for  the  motorman,  located  at 
diagonally  opposite  corners  of  the  car,  are  built  out  on  the  platforms 
as  far  as  the  hood  will  permit.  This  construction  makes  it  neces- 
sary to  locate  the  entrance  doors  next  to  the  corner  posts,  and  as  it 
was  thought  desirable  to  make  them  of  the  sliding  type,  they  are 
pushed  back  into  the  cab,  this,  however,  not  interfering  with  the 
motorman.  The  weight  of  the  car  exclusive  of  the  electrical  equip- 
ment is  about  20  tons.  The  car  body  is  40  feet  in  length  over  sills 
and  47  feet  2U  inches  over  platforms.  Its  characteristic  feature  is  a 
steel  sub-frame,  which  it  was  thought  necessary  to  add  so  that  the 
car  would  be  strong  enough  to  pull  six  loaded  40-foot  trailers.  It 
was    also    thought    adNnsable  to  add  extra  weight  for   traction    pur- 
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poses.     The   suli-frame 

loc.nte<l  imniefiiatcly  nnrler  the  side  sill  of  the  body. 

The  exterior  of    the  cars  is  finished   in  a  dark  brown    shade,  with 
handsome  decorations  in  gol.l  leaf.     The  interior  is  finished    in  well 


Each  pair  of  engines  is  fitted  with  two  distinct  governors.  One 
of  these  controls  the  point  of  cut-off,  and  the  other  is  connected 
with  a  safety  stop  valve  in  the  main  steam  pipe,  so  th.it  when  the 
speed  exceeds  a  certain  number  of   revolutions  per  minute  the  valve 


i^lished  .luaVter  sawed  oak.  with  a  liberal  amount  of  car%ing.   Ivach       closes    instantly.     Kach    engine,  it  will  be    noticed,  is  fitte.l  with  a 
motor  car    is  (.quipped  with  two  General    Electric  motors    known  as      wrought    iron  receiver  of    large  volume    between  the  high  and    low 


the  G.  E.-2,(HX1  type.  They  arc  similar  in  design  and  construction 
to  the  G.  E.-SOtI  type,  but  of  larger  cap.icity  and  of  more  .substan- 
tial construction.  The  controller  is  similar  to  the  General  Electric 
type  K  controller,  but  modi6ed  for  the  heavier  service  for  which  it 
is  to  be  applied. 

The  tracks  are  built  on  the  lines  of  an  engine  truck,  .ind  equal  to 
it  in  workmanship.  They  are,  however,  provided  with  better 
springs,  which  make  the  cars  remarkably  easy  riding.  The  trailer 
cars,  or  passenger  coaches,  were  built  by  the  Pullman  Company. 
ICach  car  will  seat  48  passengers.  One  hundred  of  these  are  now  in 
service.  They  are  unusually  handsome  in  appearance,  and  each  is 
lighted  and  healed  with  electricity  in  the  same  manner  as  the 
motor  cars,  the  heaters  in  all  cars  to  be  supplied  by  the  Central 
Electric  Heating  Company. 

The  road  will    resemble  in    many  particulars  the    Intramural  rail- 
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way  at  the  World's  Fair.  Instead,  however,  of  using  two  rails,  one 
for  a  feeding  and  the  other  for  working  conductor,  there  is  a  single 
rail  for  the  conductor  anil  heavy  cables  are  used  as  feeders,  the 
structure  furnishing  the  return  path.  .\s  in  that  road,  the  current 
will  be  conducted  by  a  third  rail  and  will  be  picked  up  by  a  sliding 
shoe,  which  is  practically  the  same  as  that  used  on  the  cars  on  the 
Intramural  road.  A  good  contact  is  maintained  hy  the  spring 
attachment,  and  very  little  sparking  occurs.  Each  motor  car  is 
equipped  with  a  sliding  shoe  on  either  side.  If,  for  example,  the 
Tuolor  car  is  going  north,  the  right  trolley  will  be  in  circuit.  Whirr 
a  cross-over  is  to  be  passed  the  momentum  of  the  car  will  carry  ii 
over,  but  when  it  strikes  the  south  track  the  shoe  on  the  left  sitle 
will  be  thrown  in  circuit.  Each  motor  car  has  its  controller  pump 
and  trolley  contacts  in  duplicate,  that  is,  at  each  end,  so  there  is  n<> 
necessity  of  loops  at  the  terminals.  The  track  rails  are  carefully- 
bonded  by  two  copper  strips,  one  on  each  side,  riveted  cold  through 
holes  in  the  web. 

The  power  station,  which  is  located  on  Throop  street,  was 
designed  by  the  general  superintendent,  W.  E.  Baker,  for  an  ulti- 
mate capacity  of  3,000  horse  power.  Its  design  is  such  that  it  can 
be  doubled  in  size  by  an  extension  to  the  street,  as  the  site  of  the 
city  lighting  station  has  been  purcha.sed  by  the  company.  The 
building  is  300  feet  in  length  and  90  feet  in  width. 

The  machinery  foundations  are  constructed  of  brick  and  concrete. 
The  engines  will  be  six  in  number,  all  of  the  vertical  Corliss  type 
and  constructed  by  the  E.  P.  AUis  Company,  of  Milwaukee,  Wis. 
Four  engines,  two  of  1,000  horse  power  and  two  of  2,000  horse 
power  each,  have  been  installed.  The  cylinders  of  the  larger 
engines  measure  36  and  72x48-inch  stroke  and  those  of  the  smaller 
engines  are  23  and  46x48-inch  stroke.  The  larger  engines  will  run 
at  75  revolutions  per  minute  and  the  smaller  at  100  revolutions  per 
mnute. 


pressure  cylinders. 
Some  of    the  generator    details    may  be    obtained  from    the  views 


Engines  as  Seen  from  G.\li,ery. 

presented.  They  are  of  the  standard  General  Electric  slow  speed, 
multipolar  type  and  direct  coupled  to  the  engines.  Two  are  of 
1.500  kilowatts  and  two  of  800  kilowatts  capacit}'. 

Ttie  switchboard,  which  is  of  the  latest  design  manufactured  by 
the  General  Electric  Company,  is  composed  of  the  generator  and 
feeder  panels.  The  former  are  24  inches  wide  and  are  equipped 
wiih  the  latest  types  of  instruments,  including  a  recording  watt 
meter  and  lightning  arresters. 

The  boilers,  which  were  supplied'by  the  Babcocl?  &  Wilcox  Com 


Generators  and  Engine  Receivkk. 

pany  of  New  York,  are  arranged  in  six  batteries  of  two  boilers 
each,  each  boiler  being  of  a  capacity  of  300  hor.se  power,  and 
provided  with  mechanical  stokers.  The  arrangements  for  receiving 
fuel  are  very  convenient.  Coal  is  dumped  directly  from  the  cars 
into  shutes,  which  convey  it  directly  to  the  boiler  room.  The  fur- 
naces are  provided  with  smoke-consuming  devices,  which  seem  to 
operate  very  successfully.  The  ashes  are  mechanically  removed 
from  the  rear. 

The  ofiicers  of  the  company  are  as  follows:  President,  Robert  E. 
Jenkins;  secretary,  George  Higginson;  general  counsel,  W.  W. 
Gurley;  general  superintendent,  W.  E.  Baker;  superintendent  of 
transportation,  :\.  S.  Jones;  electrical  engineer,  H.  M.  BrinckerhofF, 
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Experiments  with  Electric  Waves. 

UV    AUl'KliD   O.    DIXL. 

The  following  experiments  on  electric  waves  were  made  with  the 
apparatus  described  in  The  Ei.ECTRiCAr,  World  of  Jan.  12,  1895, 
in  counecliou  with  u  Geissler  vacuum  tube  seven  inches  long. 

When  the  pointed  spark  gap  was  widened  so  that  no  sparks  could 
pass  and  the  tube  was  connected,  one  electrode  with  each  brass 
plate,  the  bulb  on  the  right  became  only  partially  filled  with  light, 
while  that  on  the  left  was  filled  with  a  violet  glow;  when  the  cur- 
rent was  reversed,  the  effects  were  also  reversed.  No  sparking  was 
obtained  in  a  resonating  ciicle  with  the  tube  substituted  for  the 
spark  gap,  and  with  the  2x3  feet  zinc  plates  set  up  in  front  of  the 
brass  plates. 

In  front  of  the  brass  plates  two  zinc  plates  of  the  same  size  were 
attached,  being  placed  as  near  as  possible  to  the  brass  ones  without 
touching,  but  a  sulTicient  distance  left  so  that  no  sparks  could  pass 
between  the  two  sets  of  plates;  two  parallel  bright  copper  wires 
(No.  20)  each  27  feet  long,  were  next  attached,  an  end  of  each  to  a 
side  of  the  zinc  plate  next  the  spark-gap,  and  an  electrode  of  the 
Geissler  tube  connected  to  each  wire  at  the  other  end,  a  wooden  cross 
arrangement  being  used  to  support  the  tube  and  wires.  Then  with 
a  bright  copper  wire  fastened  on  a  piece  of  wood,  and  with  the 
current  in  the  same  direction  as  first  noted— that  is,  the  bulb  with 
the  violet  glow  being  on  the  left — the  nodes  along  the  wires  were 
found  by  placing  the  connecting  wire  across  the  two  long  wires, 
bridge  fashion,  and  sliding  it  along  them.  It  was  found  that  when 
the  connecting  wire  was  down,  the  spark  at  the  gap  between  the 
brass  plates  was  very  bright ;  when  the  connecting  wire  was  raised 
the  spark  fell  off  greatlj'  in  intensity. 

When  the  spark  gap  was  of  the  proper  length  to  give  a  vigorous 
spark  the  bulbs  were  fully  lighted  up,  but  differently,  the  one 
attached  to  the  right  hand  plate  being  more  brilliant  than  the  left 
hand  one,  the  latter  still  containing  the  violet  glow  as  when  attached 
to  the  brass  plates.  On  reversing  the  current  the  light  changed  sides. 
When  the  spark-gap  was  verj'  close,  both  bulbs  were  exactly  alike, 
both  containing  the  violet  light,  and  under  these  conditions  no 
nodes  could  be  found  along  the  wires.  In  experiments  made  with 
lengths  of  wire  from  16  to  27  feet,  the  first  node  was  nest  to  the 
zinc  plates  and  extended  some  inches,  growing  in  brightness.  The 
second  node  extended  sometimes  as  much  as  two  feet,  commencing 
with  a  dim  light  in  the  tube,  and  extending  throughout  the  whole 
tube,  then  growing  dim  again,  with  flashes  of  light  in  the  bulbs  as 
the  connecting  wire  was  moved  along  the  two  wires.  The  third 
node  was  not  nearly  so  prominent  as  any  of  the  others,  it  giving  a 
pale  light  in  the  tube.  The  fourth  and  fifth  nodes  were  very  dis- 
tinctly marked,  the  tube  lighting  up  throughout  at  once,  and  there 
being  no  changes  of  any  account  in  the  light. 

In  experiment?  with  wires  of  lengths  from  6  to  14  feet,  the  first 
node  was  very  difficult  to  place  on  account  of  the  tube  being 
lighted  up  full  for  a  considerable  distance.  The  second  node  could 
not  be  determined  with  any  degree  of  certainty,  only  flashes  of  light 
appearing  in  the  tube.  The  other  nodes  were  well  determined,  bat 
here  was  no  great  accuracy  as  to  the  first  and  second  lengths  from 
6  to  14  feet,  the  tube  lighting  up  fully  at  the  first  point  given,  and 
flashes  being  obtained  at  the  second. 

The  sparks  between  the  connecting  wire  and  the  long  wires  were 
very  prominent  at  loops  half-way  between  the  two  nodes  when  the 
former  was  lowered  or  raised,  but  at  the  nodes  these  sparks  were 
very  small. 


connecting  rings  are  fastened.  The  experiments  were  gone  over  a 
second  time,  using  other  wire  and  another  tube  to  verify  the  results, 
which  are  given  above  in  tabulated  form. 


Lengths 

of  Wires, 

measured 

from  zinc 

plates. 

1st  Node. 

2d  Node. 

3d  Node. 

4th  Node. 

5th  Node. 

Feet. 

Ft.  In. 

Ft.  In. 

Ft.  In. 

Ft    In. 

Ft.  In. 

0  za 


1    6 

12  10 

IS    S 

6  11 

12    1 

14    7 

S  10 

10    0 

13    0 

2    7 

9    5 

11     2 

2    8 

7  U 

9    2 

The  General  Electric  at  Buffalo. 


According  to  Buffalo  and  Cleveland  newspapers,  an  effort  will  be 
made  to  induce  the  General  Rlectric  Company  to  consolidate  all  of 
its  manufailuring  works  at  liuffalo.  A  member  of  the  company  is 
reported  to  have  defined  the  situation  as  follows:  "The  matter 
under  consideration  is  the  combination  of  several  of  the  plants 
operated  by  the  company.  It  lias  half  a  dozen  of  them,  and  they 
will  probably  be  united.  We  canv.issed  the  situation  at  Buffalo, 
and  then  went  on  to  Cleveland.  A  Buffalo  syndicate  has  offered  to 
erect  the  buildings  and  give  the  land  for  the  plant.  The  value  of 
what  they  offer  to  give  is  $1,000,000.  An  equally  valuable  consid- 
eration has  been  offered  ns  by  New  Jersey  parties.  Wliether  the 
works  come  to  Cleveland  or  not  will  depend  upon  the  terms  offered. 
It  will  be  difficult,  probably,  to  overcome  the  proposition  made  by 
Buffalo,  but  the  field  is  open.  There  is  not  a  great  deal  of  choice 
between  the  two  cities,  as  both  are  convenient  for  supplies  of  fuel 
and  for  copper  from  the  upper  lakes.  The  works  will  employ  from 
4,000  to  6,000  men.  It  has  not  been  decided  whether  or  not  the 
Brush  works  will  be  removed  from  Cleveland,  in  case  the  consoli- 
dated plant  goes  elsewhere.  It  has  been  settled,  though,  that  the 
works  at  Schenectady,  N.  Y. ,  will  be  too  important  to  be  passed 
upon  hastily. ' ' 

A  dispatch  from  Cleveland  saj'S  that  on  Sunday,  April  21,  a  num- 
ber of  officials  of  the  General  Electric  Company  began  to  drift  into 
that  city.  Among  them  were  President  C.  A.  Coffin,  Vice-President 
S.  Dana  Green,  and  Treasurer  J.  P.  Orr.  Others  were  directors  of 
the  company  and  men  connected  with  its  works  in  different  cities. 
Half  a  dozen  of  the  visitors  spent  most  of  Monday  at  the  works  of 
the  Brush  Electric  Company.  Then  they  had  a  quiet  little  confer- 
ence. Soon  after  the  adjournment  they  began  to  depart  for  home, 
and  on  Tuesday  afternoon  only  President  Coffin  and  two  or  three 
of  his  associates  remained. 


The  Invention  of  the  Telephone. 


In  a  recent  address  Prof.  Hughes  says  it  is  30  years  since  his  first 
experiments  with  a  working  telephone.  In  1865  while  at  St.  Peters- 
burg fulfilling  a  contract  with  the  Russian  Government  for  the 
establishment  of  his  printing  telegraph  instrument  upon  all  their 
important  lines,  he  was  invited  by  Emperor  Alexander  II.  to  give 
a  lecture  before  the  royal  family,  which  he  did.  As  he  wished, 
however,  to  present  not  onlj*  his  own  telegraph  instrument,  but  all 
the  latest  novelties,  Prof.  Philipp  Reis,  of  Friedericksdorf,  Frank- 
fort-on-Main,  sent  to  Russia  his  new  telephone,  with  which  Prof. 
Hughes  was  enabled  to  transmit  and  receive  perfectly  all  musical 
sounds,  and  also  a  few  spoken  words,  though  these  latter  were 
rather  uncertain ;  at  moments  a  word  could  be  clearlj'  heard,  and 
then  from  some  unexplained  cause  no  words  were  possible.  This 
instrument  was  based,  Prof.  Hughes  states,  upon  the  true  t(ieory  of 
telephony,  and  contained  all  the  necessary  organs  to  make  it  a 
practical  success.  Its  unfortunate  inventor  died  in  1874,  almost 
unknown,  poor  and  neglected,  but  the  German  Government  has 
since  tried  to  make  reparation  by  acknowledging  his  claims  as  the 
first  inventor,  and  erecting  a  monument  to  his  memory  in  the  ceme- 
tery at  Friedericksdorf. 


Transformer  Patents  in  Italy. 


Thirteen  different  lengths  of  wire  were  tested.   The  Geissler  tubes 
used  have  two  quite  small  cup-shaped  pieces  of   brass,  to  which  the 


The  law  courts  at  Grosseto,  Italy,  says  the  London  Electrician, 
have  pronounced  their  decision  on  the  action  of  Messrs.  Ganz  v. 
Messrs.  Siemens  and  Halske,  which  action  related  to  alternating 
current  patents.  The  decision  confirms  the  validity  of  two  patents 
granted  by  the  Italian  Government  to  Messrs.  Zipernowsk,  D^ri 
&  Blathy,  in  May  and  August,  1885,  under  the  title  of  "Improve- 
ments in  the  means  of  distributing  electricity,  "  and  "Improvements 
in  inductive  apparatus  for  transforming  electric  currents."  The 
former  of  these  patents  relates  to  parallel  distribution  by  means  of 
transformers,  and  the  latter  to  the  construction  and  use  of  closed 
circuit  transformers.  This  decision,  arrived  at  by  the  law  courts  at 
Grosseto,  gives  the  Ganz  Compan}'  practically  a  monopoly  of  alter- 
nating current  work  in  Italy.  It  is  said  to  be  the  intention  of  the 
Ganz  Company  to  proceed  even  against  polyphase  installations.  The 
legal  experts,  it  is  added,  were  Profs.  Ferraris,  Grassi  and  Roiti. 
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On   the   True    Dimensions  of    the    ElectrosUtlc    and  Electro-  Dr.  Bedell,  in  a  very  interesting   paper  on  Magnetic   Potential* 

magnetic    Vnits.  and    on    the    Right    Use    of    the     Terms  (Orw.// /'//j^/Va/ /fff^Vrt',  January)  calls  attention  to  Prof.  J.  J. 

Intensity,    Strength,    Force   and  X-  Thomson's  statement  that  Ampere's  law  for  the  equivalence  of  a 

circuit  and  a  magnetic  shell   is  correct  only  in  a  medium  whose 

BY  REGINALD  A.   FKSSKNDEN.  permeability  is  unity.     He  gives  the  amended  equation  : 

So  many  electricians  of  eminence  have  written  upon  this  sub-  ^  X  current  X  area  =  magnetic  moment, 

ject   that  it  requires   a  certain  amount   of   hardihood  upon  the  j^ow   current    =    quantity   X   time,  and  magnetic  moment   = 

part   of  an    unauthoritative   writer  to  touch   upon   it.     But,  in  strength  of  pole  X  length. 

general,  the  physicists  who  have    treated  of   it   have  not   been  Hence  we  get  the  identical  equation: 

actively    engaged    in    teaching,  and    have    not,   consequently,  1,41      .,  >      ,' m  i  /  '  7"'    -  v  / 

e.xperienced    to    the   full    the    effects    of     the  few     remaining  /iXi»/ ^ /.   -  ,"-X  /    Y.L —M '  L  -  1    fi-'X.L. 

imperfections    of    our     present    system    of     nomenclature  and  Another  and  simpler  way  in  which  A'u  can  be  proved  equal  to 

dimensional  formula".     When  one    has  given  an    explanation,  T'L"  is  from  the  equation, 

year   after   year,    to   successive     classes  of     students,   why    it  Velocity  of  light  =  (A',«)\                                  (3) 

is    that  an  electromotive    force    is    not    a  force;    why,    since  Whence  A"«=  7"-/,  -  . 

a  force  is    the    differential  of  work   with   respect  to    distance  ^f   then  to  the  usual  definition   of  current  we  add   the  words 

and    work     is     of     the     same     dimensions     in     electricity    as  "Jn  a  mediumof  unit  permeability,"  as  Prof.  Thomson  has  shown 

elsewhere,  electrical  force  has  not  the  same  dimensions  as  other  j^  (.Qrrect,vre  have  for  the  various  magnetic  and  electric  quantities 

forces,   and  the  half  hundred  other  questions  which   intelligent  ^^^^  following: 

students   ask   of   their    professor,  one    begins  to  appreciate  the  Correct  fornjolse 

weak    points    in  the  system.     Consequently,  a    few  words    from  ^Usual   formula;.-.            Electro-    J      c^  c'^'s'lnd' 

.           ,      .            ,    .                                                ,.  Electrostatic.    C.G.  S.      magnetic.  )  p,~.;r;„;„'",;. 

the  point  of  view  of  the  teacher  may  be  of  interest.  ^                                                     ^       (Electromagnetic 

I  hope  to  show  that  the  reason  why  force  has  different  dimen-  Quantity  of  elect. .  .Z- 71/ -T''                                L' M^       Zero, 

sions   in    the   electrostatic    system   from    that    in    the    electro-  strength  of  pole                               L^ M^-  T '^ 

magnetic  system,  and  from  that  again  in  the  ordinary  system,  .,       ^        ,                                 i^      5        . 

is  because  of  the  neglect   to   take  into  account  the  quantities  Elec.  force  at  point.A  '  M  -  T                     •         L     M     I 

//  and  A';  and  that  when  these  are  taken  into  account,  force  has  Mag.  force  at  point.                         L  ^  Af   T                         L^MT- 

the  same  dimensions  in  all  the  systems.  111                                  13, 

Prof.   Rucker   (see  Everett's   C.    G.  S.   Units,  page   208,   1891  Electric  potential../.' /I/'    T                             ^    /.M/'  T 

ed.)  has  shown  (Phil.  Mag.,  Feb.,  1889),  as  an  algebraic  deduc-  Magnetic  potential.                         /"  /I/-  T^                       A'  MT  - 

tion  from  some  of  Maxwell's  equations,   that   the    dimensions  ^ 

of    all    electrical    and    magnetic    quantities    can  be  definitely  Elect,   resistance     L^   T                                       LT  ^             '  MT 

"P''«^"^'^=  Elect  capacity.   ...A                                                a'     Tl'     M'T' 

1.  In  terms  of  .il/.  A.  71  and//.  j^   ^;H   y^^    noted    that    the   correct   formulae  are  much   more 

2.  In  terms  of  /)/.  A.  r.  and  AT.  understandable  than  the  usual  ones.     For   instance,   instead   of 
Expressing  the  electrical  and  magnetic  quantities  in  terms  of  resistance  being  a  velocitj-  or  a  slowness,  a  thing  which  is   not 

these  quantities,  we  get,  easily  comprehended  by  the  average  student,  we  see  that  it  is 

Id  terms  of  K.                In  terms  of  fi.  really  Work  X  Time.     It  is  thus  perfectly  analogous  to  the  work 

Quantity  of  electricity M^  L^  T'^  K^-           M^- L\         // "'  done  against  friction  in  moving  masses  along  a  plank. 

„             .      ,                                         11           „_i          ,,1  ,  J  „ — >    .i  For  if  we  have  a  plank  of  a  certain  length,  and  slide  a  pound 

Strength  of  pole yJA-'A^          K  -         M'^L^T      V^  -^   t               a   ^          a              .    ■                   ^    %           ,     • 

^'^                                      1111              1121  mass  along  it,  from  end  to  end,  a  certain   amount  of  work  is 

Electric  force  at  a  point M -  L  -  T~    A'"-         /)/2  A^     T     /*-  done.     If  we  make  a  succession  of  masses  slide  along  the  plank, 

Magnetic  force  at  a  point M-  L-    ^''  A'^            M'^  L'^  T'  t^--  so  that  one  reaches  the  end  every  second,  all   moving   with  the 

Electric  potential                        m'- /  i   7^^    K            M^-  l3-     T-'    -  same  velocity,  then  the  total  resistance  is  evidentlj*  equal  to  the 

,,1,1111  work   done  in   sliding   a   single    mass   multiplied    by   the   time. 

'Magnetic  potential M^  L-^-T'-  K^-         M'^L^    T-    t^-  Thus  we  get  the  following  conception  of  electrical  resistance. 

He  then  points  out  that   in  every  case  the  ratio  between  the  ^,        ,     ,   •     ,          ■  ,              ^         .        .      ,,             ,     , 

-!:.•,<.„„•„      ■     ^              c  T^  ^    ^,          ■     .              ^       ■                        c  The  electrical  resistance  of  a  wire  is  the  work  done  in  carry- 

diraensions  in  terms  of  AT  to  those   in  terms  of  ,«   is  a   power  of  .                 .,           r-j       r     ,    ^   ■   ■.      j^                      ^     r„          ■      ,    ., 

1      J             .  ing  a  unit  quantity  of  electricity  from  one  end  of  the  wire  to  the 

other  multiplied  by  the  time  taken  in  doing  it. 

Therefore,  if  every  electric  quantity  has  definite  dimensions  ^^   ^^^  ^j^^    ^^^^  capacity   means   simply   the   reciprocal  of 

in  terms  of  A. /I/,  and  T.,  then  A'-/;- AT"' must  have  dimensions  work:   j.  ?.,  that  condenser  which  requires  the   least  amount  of 

yJ/o  L"   T"  and  consequently  Ku  must  equal  T-/  A-'  work  to  put  a  given  quantity  of  electricity  into  it  has  the  greatest 

The  writer  has,  however,  gone  a  step  further.  capacity. 

Since  force  should  be  of   the  same  dimensions  in  all   systems  The   electrostatic   theory  of   cohesiont  (see    Science,  July   22, 

of  units  we  have :  1893)  is  competent    to  decide  whether  /i  is  a  density  and  K  the 

(1)  M-    A-    T""//'- (dim.  of  electric  force  at  a  point)  reciprocal  of  an  elasticity  or  vice-versa.     It    shows   plainly  that 

=M^lJ'  7-'  ,x5(dim.  of  magnetic  force  at  a  point.)  ^he  former  is   true,  and  also  that  in  Fizeau's  experiment,  the 

f  ■^ )  A'u  ^  7"s  /  A^  ( from  above  \  increased  velocity  of  the  light  is  not  due  to  the  fact  that  a  certain 

'"heref  re  amount   of   ether,  of  density  «'   —   1   travels  with   the   water,  as 

_,    _s     _5  supposed  by  Fresnel,  but  that  a  certain  quantity  of  ether  whose 

(A)  A        Ml-     I    •  average  rigidity  is  «*  —  1.     (The  reason  why   we  do  not   get   a 

'    '  ''      ''^-  current  of   electricity  under   these   conditions   is   seen   at    once 

If  we  substitute  these  values  of  K  and  p    in  the   dimensional  f^om  a  consideration  of  the  electrostatic  theory  of  cohesion.) 

formula;  given  above,  we  find :  <tiu   t        •           ^        ■,.     •                 j      1        f                    -j        <.-            c 

~,     ^^,      ..           .           ,,    ,,               .        ,             .                                .  That  /i   is   a   density  is   proved   also   from   considerations  of 

Xhat  the  dimensions  of  both  quantity  of  electricity  and  strength  ..           ^       j   o      tx                         j,    ^        j,        -^          ^     ,^  ,    ., 

,       ,         ,                 ...  equations  A  and  B.     If  «  corresponds  to  a  density  and   A    to  the 

of  pole  reduce,  as  they  should,  to  zero.  .            ,     x  ^1       ,     i-    ^       r  ...         ..,                                     ,.  ^-^   .. 

_,     ,  ^,      ^.           .           ,                 .  reciprocal  of  the  elasticity  of  the  ether,  we   see,  on  substituting 

That  the  dimensions  of  magnetic  and  electric  force  reduce  to  ,,          ,           ,          a   i' t                   »■           a       a   d   ..^   ..  ^i.                  x 

,,  the  values  of  "  and  A  from  equations  A  and  B,  that  the   mass  of 

MLT     the  same  as  the  formula  in  the  common  system.  the  ether  is  in  both  cases  of  the  dimensions  i1/A^  (thereby  afford- 
That  the  formulae  for  electrostatic   potential    and   magnetic  ing    infinite    opportunities    of    amusement    to    metaphysically 

potential  become  each  /1/A'  7"-%  identical  with  the  regular  for.  inclined  fourth  dimensionists  since  our  matter  is  the   density  of 

mula  for  work,  or  potential.  the  ether  in  fourth  dimensional  space). 

Similarly  if  we  go  through  the  whole   of  the  dimensional  for-  if  however  we  take  11  as  the  reciprocal   of  rigidity,  we  get   for 

mula  and  introduce  in  them  the  values  of  A' and  (i.  derived  from  the  dimensions  of  ether  mass,  from  the  one  equation,  ML'T  ■, 

equations  A  and  B,  we  see  that  the  whole  system  reduces   to  and  from  the  other,  MT-,  which  are  incompatible. 

order,  and  becomes  identical  with  the  ordinary  system.  The  writer  has  used  with  considerable  success  in  his  classes  an 

Moreover  this  clears  away  all   doubt  as  to  the  proper  places       • \ 

„,,„,„   z'-    J        ,       ^A          ,        ,j        .L     ■    .       ,          ,       „       .      !  •  See  The  Electrical  World,  February  16, 1895. 

Where  A  and  a  should  or  should  not  be  introduced.     For  instance,  ^  g,,  ^be  Hlectrical  World.  Aug.  22.  m. 
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ellier  havinjf  the  following  properties.  Its  particles  have  no 
mass,  it  has  friction  (but  no  frictional  losses,  as  its  atoms  have 
no  kinetic  energ-y);  it  has  no  inertia  when  moved  in  a  straight 
line,  but  possesses  inertia  as  a  whole  when  moved  in  a  curved 
line,  the  amount  of  inertia  depending  on  the  curvature. 

To  the  writer's  surprise  (for  he  had  used  it  .simply  as  the  most 
suitable  etlier  he  could  devise,  and  us  the  one  best  agreeing  with 
tlie  facts)  this    property  is  shown  from  the  dimensional  formula. 

We  have  from  equation  3, 

m  =  ML*. 
where  m  is  the  mass  of  the  ether.     Consequently  we  see  that  the 
ether   has   inertia,  depending,  first   on  its  density,  and   second 
on     curvature,   for   ;«//,'   =   m  /  L'    X   1/L.     The     dimensions 
of  magnetic  induction  are  JV/J. 

Intensity. — In  the  phrases,  intensity  of  magnetizing  force  and 
intensity  of  current,  the  word  intensity  is  used  in  two  senses. 
Fortunately  we  have  a  guide  as  to  which  is  likely  to  be  the  more 
correct. 

If  we  read  pp.  11  to  13  of  Maxwell,  vol.  1,  we  are  led  to  the 
following  ideas: 

1.  If  a  quantity  be  defined  with  respect  to  length,  its  intensity 
is  the  amount  per  unit  of  length. 

2.  If  it  be  defined  with  respect  to  an  area,  its  intensity  is  the 
amount  per  unit  of  area. 

3.  If  it  be  defined  with  respect  to  unit  volume,  its  intensity 
is  the  amount  per  unit  volume. 

And  generally,  if  one  quantity  be  defined  with  respect  to  any 
other  quantity,  its  intensity  is  the  amount  per  unit  of  that  quatitity 
with  respect  to  which  it  is  defined. 

This  principle  is  followed  either  purposely  or  instinctively, 
throughout  Maxwell's  book,  and  by  almost  every  modern  writer. 
Consequently,  intensity  of  current  does  not  mean  the  amperes, 
but  the  amperes  per  square  cm  of  cross  section  of  the  wire,  or 
the  current  density. 

We  may  here  notice  a  convenient  fact.  It  is  that  in  every 
instance  but  one,  when  the  quantity  itself  ends  in  "  ance  "  its 
intensity  ends  in  "  ity."     Thus  we  have: 

Quantity.  Intensity  of  Quantity. 

Resistance,  Resistivity. 

Reluctance,  Reluctivity. 

Conductance,  Conductivity. 

Permeance.  Permeability. 

Susceptibility. 
Impedivity.  (?) 
Reactivity.  (?) 
Inductivity.  (?) 
Inductance. 
1  Admittance. 

I  Su,sceptance.  ' 

Note.— See  Steinmelz:  Trans.  Am.  Inst..  1894;  p.  7J7. 

The  names  marked  with  an  interrogation  point  have  not  been 
used  as  yet,  but  they  are  logically  correct.     For  instance: 

Impedivity  is  the  impedance  when  the  time  rate  of  change  of 
current  is  unity. 

Reactivity  is  the/  compound  of  the  electromotive  force  when 
the  time  rate  of  change  of  current  is  unity. 

Inductance  =  Z,  u,  Inductivity  =  Z,  X  1. 

(There  is  another  reason  for  using  the  word  inductance  in  this 
signification  and  not  the  usual  one.  It  is  that  while  current  X  re- 
sistance gives  the  working  component  of  the  voltage;  current 
X  reactance  gives  the  y  component  of  the  voltage;  and  the  cur- 
rent X  impedance  gives  the  total  voltage;  the  current  X  induct- 
ance does  not  give  the  self  induction  part  of  the 7' component,  if 
the  word  is  used  in  its  usual  signification;  while  if  we  let  it 
equal  L  u,  it  does.) 

force. — The  terms  electromotive  force  and  magnetomotive 
force  are  productive  of  great  confusion,  and  are  a  serious  hin- 
drance to  the  acquirement  of  correct  physical  ideas.  Electro- 
motive force  is  not  a  force,  but  the  line  integral  of  a  force,  and 
consequently  is  a  potential.  It  is  not  only  numerically  equal 
to  a  potential,  but  has  the  same  dimensions,  and  no  distinction 
can  be  drawn,  in  any  way  whatever,  between  electromotive  force 
and  potential.  If,  therefore,  either  of  the  terms  voltance  or 
potance  could  be  used  it  would  help  matters  much.  The  corre- 
sponding intensities — voltivity  and  potivity — would  be  the  drop 
in  voltage  per  unit  length  ;  possibly  gilbertance  could  be  used 
for  electromagnetic  potential.  ThenJC  would  be  the  gilbertivity. 
The  term  voltage  has  already  been  proposed. 

Strength. — When  we  speak  of  the  strength  of  a  pole  we  mean 


Impedance, 
Reactance, 
Inductance,  ( ?) 


the  quantity  of  magnetism  on  one  pole  of  the  magnet.  When 
we  speak  of  the  strength  of  a  magnetic  shell  we  mean  the 
moment  per  unit  area  of  the  shell.  For  some  reasons  it  would 
be  advisable  to  give  another  name  to  one  of  these  quantities. 

.IC. — The  writer  has  been  unable  to  see  what  difference  there 
is,  if  any,  between  "  strength  of  magnetic  field  "  and  "  intensity 
of  magnetizing  force,"  and  would  be  glad  of  any  information 
on  this  point. 

The  above  has  been  written  from  the  point  of  view  of  the 
teacher.  It  is  perfectly  true  that  this  system  of  nomenclature 
has  been  devised  for  the  benefit  of  electrical  engineers,  and  not 
for  the  comfort  of  professors.  Yet  there  is  no  better  test  of  the 
logical  construction  of  a  system  of  nomenclature  than  class 
work,  and  a  system  which  has  any  rough  spots  in  it  will  shaw  it 
.there  first,  and  they  will  afterward  surely  be  felt  by  the  engin- 
eer. In  this  connection  I  would  say  that  the  new  terms  of  the 
American  Institute  :  gauss,  weber,  gilbert,  and  oersted,  have 
saved  quite  an  appreciable  amount  of  labor  in  the  writer's 
classes,  and  I  believe  that  no  one  who  has  to  deal  much  with  the 
ideas  which  they  represent  will  ever  return  to  the  old  system. 
Prof.  Crocker  (Trans.  Am.  Inst.,  1894,  p.  154)  has  shown 
very  clearly  the  advantage  derived  from  having  definite  names 
to  these  (juantities,  and  I  can  corroborate  what  he^  has  said  from 
practical  experience. 

I  might  point  out  that  since  (V,  is  the  intensity  of  A',  we  can 
use  the  terms  weberance  and  weberity  in  a  sense  analogous  to 
resistance  and  resistivity. 

And  in  general,  the  use  of  the  terminations  — age, — ance, 
— ivity,  will  enable  us  to  do  with  one  name  only,  where  we  should 
otherwise  have  to  create  four.  For  instance,  if  we  give  the  name 
lux  to  a  unit,  and  define  it  with  respect  to  an  area,  then  the 
luxage  will  be  the  name  of  the  quantity,  the  luxance  will  be  the 
integral  of  the  quantity  over  an  area,  and  the  lu.rivity  will  be 
the  intensity  of  the  luxance,  or  the  amount  per  unit  area. 


Curves  for  Winding  Magnets.— II. 


BY  HARRISON  H.  WOOD. 

Constrtiction  of  Curves  in  Set  No.  II. 
The  symbols  used  in  the  equation  from  which   the  curves  in 
set  No.  II.  are  plotted  are  the  same  as  those  used  for  set  No.  I. 

L  =  total  length  of  wire  in  feet. 

R  =  total  resistance. 

r  =  resistance  per  foot  at  75°  F. 

a   =  cross-section  in  circular  mils. 

E  =  impressed  electromotive  force. 

C  =  current. 
From  equation 


CX  1=-  ~  X  L 


the  equation  becomes 


R  -=  LXr 


E 
CX  L  = 


(4) 


This  equation  will  give  a  curve  for  each  size  of  wire,  showing 
the  relation  between  current  and  total  length  of  wire  for  any 
fixed  value  of  E;  and  the  curve  will  be  a  rectangular  hyperbola, 
as  were  those  in  set  No.  I.  These  curves  have  been  plotted  in 
the  two  charts  of  set  No.  II.  for  each  size  of  wire  for  the  value  of 
E  =  500,  values  of  L  (total  length  of  wire)  being  laid  off  on  the 
axis  of  abscissze  and  of  C  (current)  on  the  axis  of  ordinates. 
Two  charts  have  been  used.  Fig.  3  containing  the  curves 
for  the  smaller  sizes  of  wire  and  Fig.  4  for  the  larger. 
The  scale  of  ordinates  has  been  shortened  at  suitable  intervals 
in  order  to  make  the  inclination  of  the  curves  as  near  45  degrees 
as  possible.  Scales  for  L  have  been  plotted  corresponding  to 
the  values  of  E  =  SCO,  400,  300,  200  and  100  volts,  and  other  values 
to  correspond  to  other  electromotive  forces  can  be  obtained  by 
simple  interpolation. 

The  limits  between  which  the  curves  in  this  set  are  plotted  are 
found  as  follows: 

From  equation 

CXL  =  —  (4) 
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we  have 

1      ^  r 
C  ■  1~  E 
and  muUipljing  by  (J  •  Z.  we  have 
a         L 

in  which   a    is    the   cross  section  of   the    wire   in  circular   mils 

a  ...... 

and  —  IS  the  current  density  in  circular  mils  per  ampere. 

Since  the  resistance  of   wire  is  inversely  proportional  to  the 
cross  section,  a X  »■  is  a  constant  and  equals  10.381  at  75  degrees  F. 
(10.381  is  the  resistance  of  one  foot  of  copper  wire  having  a  cross 
section  of  one  circular  mil); 
hence 

a         L 

^  -  ■       X  10.381  (S) 

C        E 

from  which  it  appears  that  the  current  density  is  directly  pro- 


values  of     , apply  to  all  sizes  of  wire  alike. 

Corrections  for  temperature  are  made  for  the  curves  in  this  set 
exactly  as  for  those  in  set  No.  I. 

T  ==■  temperature   in  degrees   F.  at   which   the   coil  will   be 

worked. 
r    =  resistance  of  wire  per  foot  at  T'degrees  F. 
;-,   .=  resistance  of  wire  per  foot  at  75  degrees  F. 
/,   =  length  of  wire  necessary  at  7"  degrees  F. 
L,  =  the  number  to  be  looked  for  on  the  scale. 
From  equation 

»-=■  n  (.0021  r+  .8425 


and  equations 


E 

C%L= (  at  r°  F. , 

r 

E 
CX.  /.,=  --     (at75°K) 

n 
L,—L  (.0021  T+  .8425) 


(2) 
(4) 

(4) 

(6)  J 
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portional  to  the  total   length  of  wire,   L,   and   independent   of 

all  other  qualities,  .£■  remaining  constant.     The  limits  of /.  will 

a 
therefore  be  determined  by  practical  values  of  — ,  and  have  been 


those  values  of  L  corresponding  to  densities  of  200,  400,  600,  800, 
1,000,  1,200,  1,400,  thus  making  it  possible  to  see  at  a  glance 
to  within  a  few  amperes  the  current  density  at  any  point  on  the 
curves. 

In  the  equation 

a  L 

—r=    _-  X  10.381 
C         E 

it  will  be  seen  that  r  has  disappeared,  and  that  therefore  the 


Z.1  is  the  number  to  be  looked  for  on  the  scale  when  it  is 
desired  to  find  the  current  corresponding  to  a  chosen  value  of  L 
at  the  temperature  /"degrees  F.,  or  when  with  L  and  C chosen  it 
is  desired  to  find  the  proper  size  of  wire. 

The  correction  can  also  be  applied  to  C  instead  of  L  by  substi- 
tuting Cfor  L  in  equation  (6). 

r,  =  C  (.0021  r+  .8425)  (7) 

C\  is  the  number  to  be  looked  for  on  the  scale  when  the  chosen 
value  of  the  current  is  Cand  the  temperature  expected,  T. 
Uses  of  the  Curves. 

The  quantities  usually  given  in  determining  a  field  coiT  are 
the  ampere-turns  required,  the  mean  length  of  a  turn  and  the 
impressed  electromotive  force.  With  these  quantities  given,  the 
curves  in  set  No.  I.  will  show  immediately  the  size  of  wire  that 
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will  most  nearly  satisfy  them.  For  instance,  suppose  it  has 
been  found  that  15,100  .S"  Care  required  for  a  100-volt  machine, 
and  that  the  mean  length  of  a  turn  of  the  coil  will  be  about  1.<j 
feet.  From  set  No.  I.,  Fig.  2,  we  find  that  No.  16  will  very 
nearly  satisfy  these  values.  It  shows,  further,  that  it  will 
exactly  satisfy  them  if  L  is  made  1.65  feet  or  if  .9  6"  is  made 
15,600.  From  set  No.  II.  the  total  leng'th  of  wire  necessary  is 
shown  if  the  field  current  is  fixed;  or  if  the  length  of  wire  is  lim- 
ited by  the  space  it  is  to  occupy,  the  resulting  current  is  shown. 
Suppose  the  amount  of  No.  16  wire  must  not  exceed  8,500  feet. 
The  curve  for  No.  16  wire  shows  that  the  current  will  be  2.95 
amperes  and  the  density  about  900.  If  it  has  been  found  from 
experiment  or  from  empirical  formula'  that  with  the  shape  of 
bobbin  to  be  used  a  density  of  at  least  1,300  must  be  allowed,  to 
avoid  overheating,  the  curve  shows  that  at  least  12,600  feet  of 
wire  must  be  used. 

If  f  has  some  value  Ij'ing  between  those  for  which  the  hori- 
zontal scales  have  been  constructed,  the  location  of  i' (Twill  be 
found  as  follows : 


From  equation  (3)  we  have 

5  r,  =  12,080  (.0021  X  120  -f  .8425)  =  13,220. 
Hence  we  take  that  point  on  the  scale  for  E-^  100 at  which  13,220 
occurs  as  the  abscissa  corresponding  to  5  ("=  15,100  at  125  volts 
and  120  degrees  F. 

Corrections  for   temperature   and  electromotive  f<Jrce  on  the 
charts  of  set  No.  II.  may  be  illustrated  as  follows: 

Suppose  No.  11  wire  has  been  found  from  the  curves  of  set 
No.  I.  to  satisfy  the  given  conditions;  that  iF  =  250,  7"=  125 
degrees  F.,  and  that  10  amperes  is  the  field  current  desired. 
From  Fig.  2  we  see  that  for  10  amperes,  40,000  feet  of  No.  11 
wire  would  be  required  if  the  E.  M.  F.  were  .500,  and  the  tem- 
perature 75  degrees.  For  250  volts  the  amount  of  wire  will  be 
250 

X  40,000,  or  20,000  feet. 
500 

From  equation  (6)  we  have 

L,=L  (.0021  X  125  -f-  .8425) 

L\  is  the  length  for  75  degrees,  and  /,   for  125  degrees.     Hence 

20,000  =  /.  X  1.115  and  /.  =  17,940. 
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Suppose  £=  125  volts  in  the  above  illustration.     Then  15,100 

100 
5  C  will   occur  on  the  scale  at   that   point  where   7.5c   X  15.000, 

or  12,080,  occurs  on  the  scale  for  £'  =  100.    If  £'  =  60,  5  <f=  15,100 

100 
would  occur  at  that  point  where   ,„  X  15,100,  or  25,170,  occurs  on 

the  scale  for  £'  =  100. 
To  correct  for  temperature  : 

-SC  desired  =  15,100. 
£'=125 
r=  120°  F. 
The  correction  for  E  =125  has  already  been   made   and   it  has 
been  found  that  the  corresponding  point  on  the  scale  for  E  —  100 
is  12,080. 


Hence  17,940  feet  of  No.  11  wire  will  be  necessarj-  to  give  the 
proper  number  of  .S"  C  at  125  degrees  with  C—  10.  The  density 
corresponding  to  10  amperes  in  No.  11  wire,  as  will  be  seen  from 
the  curve,  is  about  820. 

If  instead  of  current  we  have  the  length  of  wire  fixed  at,  say, 
25,000  feet,  the  corrections  will  be  made  as  follows  : 

From  equation  (6) 

£,  (at  75°)  =  25,000  X  (.0021  X  125  -f  .8425)  =  27875. 

500 
This  number  at  250  volts  corresponds   to  —   X  27,875,  or  55,00 

250 

on  the  scale  for  500  volts.     From  the  curve  for  No.  11  wire  wt 

find  that  55,750  feet  on  the  scale  for  £'^  500  corresponds  to  7.2 

amperes,  and  at  the  density  of  1,200. 
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Electrodynamlc  Machinery.— XXXIV. 

BY    HDWIN   J.    HOl?STON    AND   A.     E.     KENNKLLY. 

201.  The  activity  wasted  in  any  generator  invariably  take.s  the 
form  of  heat.     These  expenditures  are: 

(1)  /*A'  activity  in  the  field  magnets. 

(2)  PK  activity  in  the  armature  winding. 

(3)  PR  activity  in  eddy  currents,  in  armature  and  field. 

(4)  Hysteresis  losses  in  armature  core  and  field  poles. 

(5)  Friction  in  bearings  and  brushes. 

(6)  Friction  in  air. 

202.  The  number  of  watts  expended  in  the  field  magnets  is  equal 
to  the  product  of  the  pressure  in  volts  at  the  field  terminals,  multi- 
plied by  the  current  in  amperes  passing  through  the  field.  In 
series-wound  generators,  where  the  armature  sends  its  entire  current 
through  the  field  maguets,  this  expenditure  varies  with  the  load. 
Thus,  in  a  lO-lcw  series-wound  generator,  designed  to  supply  a 
maximum  current  of  200  amperes  at  50  volts  pressure,  if  the  resist- 
ance of  the  field  magnet  coils,  when  warm,  be  0.01  ohm,  the  pressure 
at  the  terminals  of  the  magnets  will  be  200  x  0,01  =  2  volts,  and  the 
activity,  2  X  200  =  400  watts.  On  light  load,  however,  of  say  20 
amperes,  the  pressure  will  be  0.01  X  20  =  0.2  volts,  and  the  activity 
0.2  X  20  =  4  watts,  so  that,  in  the  first  case,  the  amount  of  heat 
generated  in  the  field  winding  is  100  times  greater  than  in  the 
second  case,  and  the  temperature  which  the  field  winding  would 
attain  in  the  first  case  would  be  much  higher  than  in   the  second. 

203.  In  a  shunt-wound  generator,  the  activity  in  the  field  circuit 
is  nearly  constant.  For  example,  a  10-kw  generator,  intended  to 
supply  111  volts  at  its  terminals,  at  full  load,  with  a  current  strength 
of  90  amperes  in  the  main  circuit,  might  supply  a  current  of  2.5 
amperes  through  its  field  maguets.  Consequently,  the  activity  in 
the  field  magnet  circuit  would  be  111  X  2.5  =  277.5  watts.  At  light 
load,  the  current  strength  through  the  field  magnets  would  have  to 
be  reduced  to  say  2.0  amperes,  in  order  to  keep  the  terminal  pres- 
sure at  111  volts,  and  the  activity  in  the  field  would  be  reduced  to 
111  X  2.0  =  222  watts,  so  that  the  temperature  attained  by  the 
winding  on  the  field  magnets  would  not  be  much  greater  at  full 
load  than  at  no  load. 

204.  It  is  evident  that  the  PR  activity  in  the  armature  always 
varies  with  the  load;  i.e.,  with  the  current  strength  /.  At  no  load, 
this  loss  must,  be  very  small,  the  current  strength  being  limited  to 
that  required  for  the  excitation  of  the  field  magnets.  The  tempera- 
ture elevation  of  the  armature,  due  to  the  armature  winding,  conse- 
quently, increases  rapidly  with  the  load. 

205.  The  activity  expended  as  PR,  in  eddy  currents  in  the  field 
poles,  or  in  the  armature,  is  nearly  uniform  at  all  loads,  especially 
in  shunt-wound  machines,  in  which  the  intensity  of  magnetic  flux 
is  nearly  constant,  and  if  this  intensity  were  absolutely  uniform ; 
i.e.,  if  there  were  no  drop  in  the  armature,  requiring  a  greater  M. 
M  F.  and  exciting  current,  and  if  there  were  no  armature  reaction, 
the  eddy  current  loss  would  be  constant  at  all  loads. 

206.  The  activity  expended  in  hysteresis  in  the  armature  and  field 
poles  would,  similarly,  be  constant  at  all  loads  if  the  magnetic 
intensity  were  constant.  As  the  magnetic  intensity  is  increased  by 
an  increase  in  the  M.  M.  F.  of  field  and  armature  at  full  load,  the 
hysteretic  loss  increases,  following  the  1.6th  power  of  the  local 
magnetic  intensity  at  any  point.  The  temperature  elevation  due  to 
this  amount  of  heat  is  developed  principally  in  the  armature. 

207.  The  friction  in  bearings  and  brushes  produces  heat  at  those 
parts.  The  amount  of  heat  liberated,  due  to  pure  friction,  is  com- 
paratively small  when  the  lubrication  of  the  bearings  is  properly 
attended  to.  In  large  generators,  the  heat  produced  by  the  friction 
of  the  brushes  on  the  commutator  is  verj-  small  compared  with  the 
heat  developed  by  the  sparking,  and  the  powerful  currents  set  up 
in  the  short  circuited  coils  undergoing  commutation. 

The  friction  due  to  the  churning  of  the  air  is  comparatively  small 
in  drum  armatures,  but  often  constitutes  an  appreciable  less  in 
alternators,  when  a  Gramme-ring  armature  of  large  diameter  and 
rough  exterior  is  revolved  at  a  high  speed.  In  this  friction  the  heat 
is  principally  developed  in  the  surrounding  air  and  not  in  the  mats 
of  the  machine.  The  air  churning  assists,  on  the  contrary,  in  cool- 
ing the  machine. 

208.  The  expenditure  of  energy  as  beat  in  a  generator  is  objec- 
tionable, first,  because  it  represents  loss  of  power  and  consequently 
reduced  efficiency.  Ten  per  cent,  of  loss  in  the  generator  due  to  all 
these  causes  combined,  means  10  per  cent,  more  coal,  10  per  cent, 
more  water,  and  engines  and  boilers  larger  by  10  per  cent,  to  supply 
a  given    electrical    activity,  than    would    be    necessary    if    it    were 


po!?sible  to  avoid  these  losses  entirely;  and  second,  because  the  heat 
developed  may  raise  the  temperature  of  the  generator  to  a  danger- 
ously high  degree  and  ultimately  limit  its  output. 

209.  There  are  four  limitations  to  the  output  of  a  continuous-cur- 
rent generator;  viz., 

(1)  Insufficient  mechanical  strength  to  withstand  the  mechanical 
forces  brought  into  play. 

(2)  InsufiScient  efficiency,  oi  insufficient  pressure  at  the  brushes, 
under  load. 

(3)  Excessive  sparking. 

(4)  Excessive  heating. 

The  first  two  cases  of  limitation  can  always,  by  proper  design,  be 
obviated  in  all  but  the  smallest  generators.  It  is  the  third  and  fourth 
considerations  which  limit  the  output  in  all  practical  cases.  In 
modern  machinery  it  is  the  heating  which  first  limits  the  output. 

210.  The  limiting  temperature  of  the  generator  armature  is 
dependent  upon  a  variety  of  considerations.  In  the  first  place,  the 
hotter  the  armature  winding,  the  greater  its  resistance;  for,  if  r,  be 
the  resistance  of  the  armature  at  0°  C.  its  resistance  R,  at  any  tem- 
peiature /°  C. ,  will  be  approximately,  j?  =  r  (1  -|- 0.004 /).  In 
other  words,  the  resistance  will  rise  by  0.4  per  cent,  per  degree 
centigrade  of  temperature  elevation  above  zero.  The  result  is,  that 
at  high  temperatures,  the  wasteful  activity  as  PR,  in  the  armature 
increases,  increasing  thereby  both  the  loss  in  the  machine  and  the 
tendency  to  temperature  elevation. 

211.  The  temperature  of  the  armature  must  not  exceed  that 
at  which  any  of  the  materials  employed  in  its  construction 
would  be  deleteriously  affected ;  /.  e.,  either  softened  or  decom- 
posed. Ill  many  generator  armatures,  cotton  is  the  insulator 
employed,  four  thicknesses  of  cotton  (representing  each  about 
l-130th  of  an  inch )  separates  adjacent  wires,  except  at  specially 
protected  places,  where  mica  and  oil  paper  are  employed.  Cotton 
undergoes  slow  thermolysis,  or  decomposition  by  heat,  at  a  tempera- 
ture approximately  that  of  the  boiling  point  of  water,  or  100°  C. 
Consequently,  it  is  unsafe,  in  practice,  to  maintain  cotton  covered 
armatures,  even  though  shellac  varnished,  at  a  higher  temperature 
than  100°  C.  If  the  temperature  of  the  room,  in  which  a  gener- 
ator is  operated,  never  exceeded  30°  C.  it  would  require  an 
elevation  of  70°  C.  in  the  armature  to  reach  a  dangerously  high 
temperature.  As,  however,  some  engine  rooms  attain,  in  simmer,  a 
higher  temperature  than  30°  C,  and  since  a  margin  has  to  be  left 
for  accidental  overloads,  50°  C.is  the  temperature  elevation  that  the 
armature  should  not  exceed  at  full  load,  and  modern  practice  is 
reducing  this  to  40°  C.  ;  so  that  the  temperature  of  the  armature,  as 
observed  after  several  hours  of  full  load,  is  usually  specified  not  to 
exceed  40°  C.  of  temperature  elevation  above  the  surrounding  air. 

U.  S.  Navy  specifications  usually  require  that  the  elevation  of 
temperature  shall  not  exceed  50°  F.  =  27.8°  C. 

212.  Many  large  generators,  however,  do  not  use  any  insulation 
for  their  armature  conductors,  except  mica,  and  such  generators  can 
safely  carry  a  much   higher  temperature  elevation  without   danger. 

Here  the  dangerous  temperature,  so  far  as  mechanical  injury 
of  the  armature  is  concerned,  would  be  that  at  which  solder  would 
melt.  Electrically,  however,  the  increase  in  the  resistance  in  the 
armature  would  constitute  a  limitation  long  before  this  temperature 
would  be  reached,  and  if,  in  fact,  the  armature  winding  were  to 
attain  this  temperature,  the  field  coils,  and  even  the  bearings  of 
the  machine,  might  be  dangerously  overheated. 

213.  The  activity  in  the  field  coils,  which  will  elevate  their 
external  temperature  a  given  number  of  degrees  centigrade,  depends 
upon  their  shape,  size  and  arrangement,  whether  their  surfaces  are 
freely  exposed  to  the  air,  or  are  partly  sheltered  from  it.  Usually, 
however,  the  surfaces  of  the  field  coils  must  afford  16  square  centi- 
metres, or  about  2.5  square  inches  per  watt  of  activity  developed  in 
them  as  PR  heat.  If  the  field  winding  consists  of  many  lasers  of 
fine  wire,  the  temperature  of  the  deep  seated  layers  will  be  greater 
than  that  of  the  superficial  layer,  but  if,  on  the  contrary,  the  layers 
be  few,  and  the  wire  coarse,  the  difTerence  of  temperature  in  the 
winding  will  be  inconsiderable.  The  increase  of  temperature  on  the 
field  magnets  of  a  generator  is  usually  not  greater  than  30°  C.  at 
full  load. 

214.  In  the  case  of  the  armature,  the  speed  at  which  it  revolves 
through  the  air  greatly  increases  its  capability  for  dissipating  heat 
and  reducing  its  temperature,  so  that  a  much  greater  thermal 
activity  can  be  permitted  in  the  armature  than  in  the  field  coils. 
The  usual  allowance  for  eddy  currents,  load  currents  and  hj-steresis 
losses    combined,  is    about    l-5th  watt  per  square  centimetre;  z.  e., 

^  >3  watts  per  square  inch  of  armature  surface,  including  the  surface 
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on  the  sides  of  the  armature,  but  exeludiug  its  internal  core  surface, 
or  about  three  times  more  activity  per  uuit  area  thau  on  the  field 
magnets.  In  some  swecially  ventilated  armatures,  in  which  the  core 
discs  are  spaced  and  separated  at  intervals,  to  permit  the  circulation 
of  air  from  the  interior  outward  by  centrifugal  force,  the  dissipation 
of  heat  can  be  so  far  increased  that  two  watts  per  scjuare  inch  of 
armature  surface  have  been  rendered  practicable.  Much  depends, 
however,  upon  the  shape  and  size  of  the  armature,  as  well  as  upon 
its  peripheral  speed,  so  that  no  exact  rule  can  be  laid  down. 
(To  be  continued.  ) 
Laboratory  of  Houston  and  Kennelly,  Philadelphia. 


Rope    Driving— XIV. 


BY  J.    J.     FLATHfiK. 

[Owing  to  unavoidable  circumstances  the  publication  of  Prof. 
FhitUer's  article  was  interrupted,  and  in  order  that  the  concluding 
portions  may  be  more  easily  followed,  we  print  below  a  synopsis 
of  the  installments  that  have  previouslj-  appeared.] 

Art.  I. — Introduction  of  rope  driving  by  Combe  and  Barbour  about 
1860.  Advantages  of  ropes.  Ropes  have,  to  a  large  extent,  replaced 
the  toothed  gearing  fonnerly  used  in  English  mills,  but  while  the 
advantages  of  smooth  running  and  easy  handling  are  conceded,  it 
is  also  acknowledged  that  the  extra  weight  and  greater  width  of  pul- 
leys increase  the  journal  friction  over  that  found  with  toothed  gear- 
ing, and  that  otherwise  a  greater  loss  of  power  occurs,  due  to  causes 
considered  subsequently.     General  discussion  of  mill  friction. 

Art.  II. — Examples  of  rope  driven  mills,  showing  distribution  to 
various  floors;  rope  wells.  In  multiple  rope  system  each  wind  con- 
sists of  a  sep.irate  endless  rope  stretched  around  the  fly  wheel  and 
its  individual  shaft  pulley.  In  the  continuous  wind  system  one  rope 
is  wound  continuously  back  and  forth  around  fl)'  wheel  and  pulley, 
making  as  many  wraps  as  required,  thence  over  a  tension  pulley 
or  tightener  and  back  to  the  starting  end.  Forms  of  tension  carriages. 
Effect  of  atmospheric  changes  on  length  of  rope. 

Art.  III.  — Rope  driving  applied  to  dynamos.  The  usual  high 
rotative  speed  of  armature  requires  a  large  driving  wheel  or  inter- 
mediate jack -shaft  in  order  that  the  dynamo  pulley  shall  not  be  too 
small.  Much  trouble  is  experienced  in  such  drives  where  too  little 
attention  is  given  to  size  of  pulley;  where  absolutelj-  necessary  to 
use  a  small  pulley,  the  number  of  wraps  should  be  increased  so  as  to 
reduce  the  load  on  each.  Coil  friction.  Winder  pulley  used  b\-  Sir 
Christopher  Wren,  1670. 

Art.  IV. — Winder  pulley  applied  to  rope  drive  in  Fifty-second 
street  electric  power  house  of  the  Chicago  City  Railway  Company. 
One  of  the  greatest  fields  of  usefulness  for  rope  driving  is  in  the 
transmission  of  power  to  a  moderate  distance  under  conditions 
which  are  unfavorable  to  the  use  of  belts  or  shafting.  With  rope 
driving  one  is  enabled  at  a  comparativeh'  small  cost  to  transmit 
power  in  anj'  direction  to  a  building  remotely  situated  from  the 
source  of  power,  which  would  otherwise  require  an  expensive  line 
shaft  or  an  independent  engine  or  motor.  The  facility  with  which 
it  may  be  carried  in  any  direction  across  rivers,  canals  and  streets, 
up  hill  or  down,  over  houses  and  into  buildings,  is  a  feature  very 
favorable  to  the  further  extension  of  rope  transmission;  but  the 
rapid  progress  which  has  been  made  in  the  develo])ment  of  electri- 
cal transmission  has  limited  the  economical  application  ot  ropes  to 
moderate  distances  There  are,  however,  certain  limits  between 
.which  the  transmission  of  power  by  ropes  is  yet  more  efficient 
than  by    any  other  known  method. 

Art.  V. — Example  of  power  transmission  by  ropes  to  moderate 
distance,  600  hp  about  200  feet  and  600  hp  about  185  feet.  Discus- 
sion of  power  transmission  by  shafting:  for  wrought  iron  shaft- 
ing the  friction  loss  of  bare  shaft  is: 

"  ~  d^    1250' 

in  w'hich  L  =  length  of  shaft  in  feet. 

d  =  diameter  of  shaft  in  inches. 
HF  =  allowable    horse  power  which   may    be   transmitted    by 
shaft. 

Art.  VI.  — Cotton  and  manilla  ropes.  Cotton  ropes  are  generally 
softer  and  more  pliable  than  the  ordinary  manilla  ropes,  allowing 
smaller  pulleys  to  be  used  with  less  injury  to  the  fibres;  there  is  also 
an  advantage  in  that  there  is  less  internal  chafing  and  wear  on 
account  of  the  smoothness  of  the  unit  fibres,  and  the  great  elasticity 
of  the  yarns.  Manilla  fibres  are  composed  of  a  number  of  very  fine 
cells  which  look  like  a  bundle  of  tubes  stuck  toeether  with  jagged 
protections  along  the  surface.     The  fibres  are  strong  lengthwise  but 


weak  transversely;  when  made  into  rojie  they  are  compelled  to  slide 
on  each  other  while  under  pressure,  causing  internal  chafing  and 
grinding  which,  if  not  prevented,  soon  wears  out  tlie  rope  when 
subjected  to  much  bending. 

Art.  VII.— Twist  in  ropes.  In  general,  the  greattr  the  twist  the 
harder  and  more  rigid  the  rope,  and  tlie  better  it  will  keep  its  form; 
but  it  is  not  as  strong  nor  as  pliable,  weight  for  weight,  as  the  more 
loosely  twisted  rope;  for  this  reason  the  latter  is  to  be  preferred  for 
power  transmission  puri>oses.  Lubrication  of  ropes,  .\llhough  the 
rope  is  materially  weakened  by  the  application  of  grease,  yet  the 
greater  freedom  of  the  fibres  permits  a  heavier  working  strain  to 
be  carried,  for  it  is  the  relative  wear  of  Ihe  fibres  that  determines 
the  life  of  the  rope.  A  manilla  rope  with  its  fibres  properly  lubri- 
cated will,  under  the  same  conditions,  outlast  from  two  to  four  sim- 
ilar dry-laid  ropes  which  are  allowed  to  run  dry.  For  cotton  ropes, 
which  are  not  usually  lubricated,  a  coating  of  beeswax  and  black 
lead,  with  a  little  tallow,  forms  an  excellent  moisture  proof  cover- 
ing and  prevents  the  fibre  from  rising  and  the  ropes  from  fraying. 
Manilla  ropes  are  usually  laid  up  in  tallow  or  paialline,  or  a  mix- 
ture of  graphite  and  tallow.  Area  of  rope:  Actual  area  determined 
by  sectional  prints  =  0  636  rf-  inches,  d  being  the  diameter  of  the 
rope.  The  actual  area  of  a  3-strand  rope  equals  eight -tenths  of  the 
area  of  the  circumscribing  circle. 

.\rt.  \II1.— Strength  of  ropes.  I'or  manilla  rope,  the  ultimate 
strength  .=  100  d'  .v  in  which  x  is  an  empirical  coefficient  equal  to 
81— 9a'.  This  gives  the  strength  of  a  new  dry  rope  made  of 
selected  stock ;  when  wet  or  greasy,  the  strength  will  be  reduced 
from  20  to  30  per  cenl.  The  strength  is,  however,  secondary  to 
flexibility;  the  normal  working  strain  should  not  exceed  about  5  per 
cent,  of  actual  breaking  strength.  Ordinarily  200  d-  pounds  may 
be  used  as  the  normal  working  tension  in  rope.  This  is  an  eco- 
nomical load  for  the  lasting  qualities  of  the  rope;  in  many  cases,  the 
more  convenient  adaptation  of  smaller  ropes  and  the  use  and  lesser 
cost  of  smaller  pulleys  outweigh  the  greater  economy  obtained  by 
the  larger  ropes,  and  loads  are  carried  far  in  excess  of  that  given. 

Art.   IX. — Discussion  regarding  selection  of  rope  diameter.   Under 

similar  conditions  and  proportional  stress,   we    should  expect  a  rope 

to  wear  out  more  than  twice    as  fast  as  one  twace  its  size;  practical 

considerations  limit  the  diameter    of   ropes    between    Vi  inch  and  2 

inches  ordinarily,  but  it  is  better  to  use  a  diameter  not   less  than  ^4 

or  J4  inch,  where  it  is  possible  to    use  the  larger    pulleys    required. 

G 
Coefficient     of     friction,  /  =0.12     cosec  ., ,   where  6  =   angle  of 

groove.     Determination  of  horse-power. 

Art.  X. — Tables  of  constants  and  horse  power  transmitted  by  dif- 
ferent sized  ropes  under  varying  conditions.  Effect  of  centrifugal 
force.  At  speeds  less  than  2,000  ft.  per  minute,  the  power  absorbed 
by  centrifugal  force  is  very  small  and  may  be  neglected  as  far  as 
practical  results  are  concerned.  Beyond  this  the  loss  increases 
rapidly,  until  at  a  speed  of  about  8,500  ft  per  minute  the  whole 
allowable  tension  (200  d'  pounds)  is  absorbed.  Relative  wear  and 
first  cost  of  rope  shows  that  the  best  speed  is  about  4,500  ft.  per 
minute  for  a  permanent  installation  working  under  a  stress  of  200 
d-  pounds. 

Art.  XI.— Discussion  of    the  catenary.      Deflection    of    rope,  /t  = 

wl- 

n-y     in  which  /i  —  sag  of  rope  in  feet;  w  =  weight  of  rope  =  0.32  rf* 

pounds  per  foot;  /  =  distance  between  pulleys  in  feet  and  T  =  ten- 
sion in  rope.  Hence  when  a  predetermined  tension  is  required, 
make  the  sag  conform  to  above    value   of    h.     When  a    tightener  is 

200  0'- 
used,  the  initial  tension-  can  be  made  equal  to    ,,  ,,     pounds.     This 

includes  weight  of  tension  carriage  in  a  vertical  arrangement  of 
tightener. 

Art.  XII. — Loss  in  engine  friction  is  practically  constant.  While 
we  may  speak  of  the  friction  as  being  a  certain  percentage  of  the 
hoise  power  of  an  engine,  it  must  be  understood  to  refer  to  the 
rated  indicated  horse  power;  at  less  than  rated  power  the  percentage 
of  loss  due  to  friction  will  be  greater  and  at  maximum  power  the 
percentage  will  be  less.  We  may  expect  ordinarily  that  the  fric- 
tional  resistance  will  vary  from  8  to  13  per  cent,  of  normal  load. 
Compound  engines  of  the  better  class  should  not  absorb  more  than 
about  10  per  cent,  and  triple  expansion  engines  not  more  than  12^, 
per  cent,  under  full  load.  For  small  engines,  either  single  or 
compound,  there  is  probably  little  difference  between  the  internal 
resistance,  whether  geared  with  ropes  or  fiat  leather  bells.  With 
larger  engines,  however,  the  journal  friction  is  presumably  less  in 
engines  emuloying  ropes  than  in  those    using  belts.     The  difference 
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is,  however,  not  iiTei\l,  and  since  the  actual  resistance  in  any  case 
is  also  depemlent  upon  peculiarities  of  type  and  construction,  the 
lower  values  of  engine  friction  previously  K'^'^n,  viz.  :  8  per  cent,  of 
normal  hoise  power  may  be  considered  lo  hold  good  for  lope  driv- 
ing plants  of  medium  size,  while  10  to  12  per  cent,  of  the  normal 
horse  power  may  be  taken  as  suitable  for  the  larger  class  of  engines 
running  under  favorable  conditions. 

,,,\rt.  XIII.— General  discussion  of  friction  of  shafting  in  factories. 
Belts  ninning  from  the  fly  wheel  to  the  main  shaft  and  from  that  to 
a  seconilary  or  countershaft  produce  a  load  on  the  shaft  depending 
upon  the  resiiltant  of  the  several  belt  pulls.  In  addition,  there  is 
the  weight  of  shafting  and  its  furniture— pulleys,  couplings  and 
clutches.  The  resultant  of  these  forces  will  be  the  effective  load  on 
the  l)earings. 

The  consideration  of  the  intensity  of  these  forces  and  the  percent- 
age of  loss  due  to  friction  in  shafting  of  varying  diameters  and 
lengths  will  be  discussed  in  the  present  article.  Following  this 
the  various  losses  peculiar  to  rope  driving  will  be  taken  up,  and  the 
forms  and  proportions  of  rope  pulleys  will  be  considered   in   detail. 

.■\ssuming  au  angle  of  30°  with  the  horizontal  for  the  line  of  action 
of  the  resultant  pull  on  the  bearings  due  to  the  tensions  in  the  tight 
and  slack  sides  of  the  main  belt,  the  combined  horizontal  pull  on  the 
bearings  will  be  : 

cos  30°  X  J  (I  <^^v)  +  I  d'  jy=1.2  (2  d'  a)  ; 
and  the  vertical  pull  will  be,  when  /K,  is  the  weight  of  loaded  shaft : 

IVs  +  sin  30°  X  ^(-j  d^J^J  ; 
therefore,  the  resultant  of  both  horizontal  and  vertical  forces  acting 
on  the  bearings  will  be 

W  =  J[rF.  +  sin  30°  X  m  ^^  A^)]  »+  [  1.2  (|  d'  iv)]'- 
As  previously  shown  the  horse  power  necessary  to  overcome  jour- 
nal friction  will  be 

Fv 
HPa  =  ^^nnr.  where  F  is  the  force  of   friction   at  the  circumference 

of   shaft.     If   the  bearing   is  well  worn   and    fitted  to  its  shaft,  the 

resistance  due  to  friction  will  probably  lie  between  the  limits,";^  ^  W 

4 
and    ~6    W,    where  ji   is  a    coefficient    which,  from    the    results   of 

experiments  on  shafting, we  have  assumed  equal  to  0.06, and  //'is 
the  resultant  load,  in  pounds,  on  the  bearings. 

4 
From  the  lesser  of  these  values  there  is  obtained  F=^  -^<?  IV  ; 

but  we  have  assumed  that  the  weight  of  a  loaded  shaft  varies  from 
two  and  one-half  to  four  times  the  weight  of  shaft ;  taking  an  average 
value  of  three  for  line  shafting  and  noting  that  the  weight  of   shaft 

per  foot  of  length  equals  7-  (3. 36</^)  we  have  the  friction  on  a 
loaded  shaft  L  feet  long  due  to  its  weight  = 

—  ^  3  (^  J  X  3.36  d'  )  L. 
Substituting  the  value  of  IVvihen  the  belt  tensions  are  taken  into 

account  and  noting  that  Ws  —  y(3.Z6  d^  L)  we  have  for  the  total 
friction  load 

^=^1'J[5jX5.^d'L+sin30''x\Qd^A')y+\l.2(jd'A^y 

=  x/[0.6  d^  L  +  0.014  d^  A^V  +  (0.14  d^  A'f. 
From  the  formula  for  the  power  absorbed  by  friction  we  obtain 

^''  =  ^^»  =  33^  xn"-^  HP,  ==0.0^  8  dNF; 
hence  the  ratio  of  power  absorbed  by   friction   to  the  horse   power 
which  the  shaft  is  capable  of  safely  transmitting  vrill  be 
HPo  _  0.(^Sd  NF  _  0.09,  P 
HP   =     0.01  rf3  N     -      d^      P**^  *^^°*- 
From  this  expression  the  following  Table  (XIII. )  has  been  computed 
for  the  given  diameters  and  lengths    of  shafting  running  at  100  and 
250  revolutions  per  minute,  the  belt    speed  for   the   secondary  belts 
being  assumed  at  an  average  of  660  feel  per  minute. 

For  intermediate  belts  having  a  greater  average  velocity  than  that 
assumed,  viz.,  660  feet  per  minute,  the  friction  horse  power  for  a 
given  number  of  revolutions  will  be  less  than  that  given  in  the  table. 
Thus,  if  the  average  velocity  of  cross  belts  equal  2,640  feet  per 
minute,  the  horse  power  transmitted  being  the  same,  it  follows  that 
the   tensions    in   the  secondary  belts   will    be    one-fourth    of   that 


obtained  with  the  lesser  speed;  if   the  main  driving    belt   have    the 
same  velocity,  the  tension  iu  this   belt  may  be  considered  equal  to 


TABLE  XIII.— POWER  ABSORBED  BY  FRICTION  IN  LINE 
SHAFT. 


Diameter 
of 

Revolutions 

per 

Minute. 

Percentage  of  Loss  when  Length  i 

11  Feet  = 

Shaft  in 
Inches. 

100 

200 

300 

<00 

2 

100 
250 

S.S 
7.8 

10.1 
U.6 

^ 

100 
250 

5.8  10  3 

8.9  12.4 

IS 
16.6 

3 

100 
250 

6.1                    10.4 
9.9                    13 

15 
17.2 

19.6 
21.5 

3« 

100 
250 

6.3                    10.6 
11.4                     14.2 

1S.4 
18 

20 

22 

Line  of  action  of  resultant  of  main  belt  tensions  =  30°. 

Velocity  of  main  belt  2,640  feet  per  minute.  Belts  from  line  shaft  are  horizon- 
tal and  run  at  an  average  of  660  feet  per  minute. 

All  the  belts  are  assumed  to  drive  from  one  side  of  the  shaft  toward  the  engine. 
Weight  on  bearings  three  times  weight  of  bare  shaft. 

that  existing  in  the  intermediate  belts;  therefore,  as  the  velocity  of 
the  belt  increases  for  a  given  horse  power  and  speed  of  rotation, 
the  sum  of  the  tensions  acting  on  the  bearings  will  decrease,  and 
the  maximum  horse  power  transmissible  by  the  shaft  will  be 
exerted  with  a  decreasing  friction  loss. 

If,  in  any  case,  the  shafts  are  belted  vertically  or  at  any  other 
angle  than  that  assumed,  the  formula  for /^  will  be  modified  accord- 
ingly. 

(To  be  continued.) 


Induction  /Victors. 


To  the  Editor  of  The  Electrical  World: 

Sir:  I  have  been  interested  iu  looking  over  Mr.  Rothert's  note 
on  non-synchronous  induction  motors,  which  contains  several  con- 
siderations of  interest  from  a  theoretical  point  of  view.  I  desire, 
however,  to  take  sharp  exception  to  his  statement,  which  may  have 
been  derived  from  foreign  authors  making  the  same  egregious 
blunder,  that  the  insertion  of  a  resistance  in  the  secondary  circuit 
of  an  induction  motor  involves  the  use  of  collecting  rings  and 
brushes. 

The  General  Electric  Company  has  at  present  in  successful  opera- 
tion nearly  thirty  3-phase  and  monocyclic  plants,  a  large  proportion 
of  which  are  equipped  with  induction  motors.  Of  these  every  one 
which  has  been  sent  out  is  arranged  with  a  resistance  in  the  sec- 
ondary circuit  at  starting  which,  as  Mr.  Rothert  says,  produces  a 
powerful  starting  torque  with  but  a  small  current  at  the  moment 
of  starting.  None  of  these  motors,  save  a  single  one  intended 
to  run  at  a  wide  variety  of  speeds,  possesses  either  collecting  rings 
or  brushes.  In  every  case  the  starting  resistance  is  put  inside  the 
rotating  member  of  the  motor  and  short  circuited  either  all  at  once 
or  in  several  successive  steps  by  a  solid  brass  ring  sliding  along 
the  armature  shaft  and  actuated  by  a  small  handle  close  to  the  bear- 
ing of  the  motor;  an  arrangement  which  gives  absolutely  no 
trouble  and  effects  the  result  in  a  very  simple   and  efficient  manner. 

Inasmuch  as,  so  far  as  I  have  been  able  to  ascertain,  this  partic- 
ular type  of  polyphase  motor  forms  not  less  than  half  of  all  the 
non -synchronous  induction  motors  in  operation  in  the  world,  I 
must  object  very  strongly  to  the  statement  on  the  part  of  Mr. 
Rothert  or  anybody  else  that  collecting  rings  are  necessary  for  the 
successful  operation  of  a  motor  having  initial  resistance  in  the  sec- 
ondary. Louis  Bell. 

Chic.\go,  m. 

Telephone  Service  in  Venezuela. 

Telephony  is  becoming  more  and  more  recognized  in  Venezuela 
as  a  commercial  necessity  and  the  service  is  rapidly  growing.  The 
Venezuelan  government  has  recently  contracted  with  the  American 
Electric  and  Manufacturing  Company  for  the  establishment  of  tele- 
phone service  throughout  its  public  oflSces,  connections  being  also 
pro\nded  with  the  existing  lines  between  Caracas,  La  Guayra,  Las 
Tegues  and  other  points.  There  are  already  in  operation  several 
long-distance  lines  between  remote  points,  with  good  prospects  for 
an    increase   in  the  niunber. 


No/f.—Thc  object  of  this  departmenl  is  to  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Aljstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  oflice  of  The  Klkctrical  World.  927  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear ;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  tiiem. 
Such  abstracts  may  be  sent  in  the  Knglish,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journalsas  are  not  legularly  abstracted,  will  send  the  compiler 
a  copy,  specially  marlced,  In  which  any  important  electrical  article  appears. 

DYNAMOS,   MOTORS  AND  TKANSI'ORMERS. 

A/U-riuilors  in  J'arallel.— The  "Elek.  Zeit.,"  April  11,  reprints  a  long 
abstract  of  the  recent  paper  oi  Messrs.  Bedell  and  Ryan  on  "Action  of 
a  Single  Phase  Synchronous  Motor"  (see  Electrical  World,  March  30, 
p.  391,  and  April  6,  p.  422),  and  comments  on  it  editorially.  In  the 
editorial  it  is  stated  that  three  theories  have  been  advanced  for  the  par- 
allel coupling  of  alternators,  that  of  Dr.  Hopkinson,  that  of  Mordey  and 
a  third  which  leads  to  the  conclusion  that  the  resistance  is  in  all  cases 
objectionable  and  that  a  certain  minimum  self-iuduction  is  absolutely 
necessary  to  insure  parallel  running  or  driving  of  motois;  these  three 
different  theories,  all  of  which  are  due  to  competent  authoiities,  cannot 
all  possibly  be  correct  in  the  whole  of  their  scope,  even  though  each 
may  have  been  confirmed  practically;  in  the  Hopkinson  theory  for 
instance  the  condition  of  the  equality  between  the  lesistance  and  the 
reactance  seems  to  be  confirmed  by  the  fact  that  by  decreasing  the 
reactance  the  alternators  will  run  better  in  parallel ;  the  reverse  however 
is  not  the  case,  as  with  an  increase  of  the  resistance  parallel  running 
becomes  more  difiBcult;  Mordey  and  his  followers  have  omitted  to 
notice  that  armatures  without  iron  still  have  a  very  decided  self- 
induction  and  that  therefore  the  condition  of  a  negligibly  small  reac- 
tance cannot  in  practice  ibe  fulfilled  even  approximately;  experiments 
with  the  Mordey  and  similar  machines  therefore  furnish  no  proof  foi  the 
assumption  that  parallel  running  is  rendered  more  reliable  the  smaller 
.the  self-induction  ;  the  third  theory  was  also  substantiated  in  practice 
by  the  fact  that  in  general  there  is'absolutely  no  diflSculty  in  running 
such  machines,  with  iron  in  the  armatuie,  in  parallel  or  to  use  them 
with  motors.  In  view  of  these  differences  of  opinion  legarding  the 
nature  of  parallel  running,  the  experiments  described  in  the  paper  of 
Bedell  and  Ryan  are  claimed  to  be  of  great  value;  the  results  are  briefly 
summaiized  as  follows :  If  the  generator  and  motor  were  constructed 
with  absolutely  no  self-induction,  tiansmission  of  power  at  equal  volt- 
age would  be  impossible,  it  would  be  possible  only  if  the  voltage  of  the 
motor  was  less  than  that  of  the  generator;  in  practice  alternators  which 
have  self-induction  can  be  used  for  the  transmission  of  power  with  equal 
voltage  as  also  when  the  motor  voltage  is  less  oi  greater  and  the  action 
of  the  motor  will  be  more  stable  if  its  self-induction  has  a  ceitain 
value;  the  results  show  veiy  clearly  that  the  fiist  motor  used  bad  not 
enough  self-induction  and  that  transmission  became  possible  only  after 
a  self-induction  was  added  to  the  circuit;  they  also  show  that  when  the 
circuit  contains  the  smallest  required  self-induction  the  action  will  be 
more  stable  within  a  wider  range;  another  valuable  result  is  to  show 
the  practical  value  of  vector  diagiams  for  the  predetermination  of  the 
action ;  the  graphical  treatment  of  alternating  current  problems  is 
extremely  simple;  they  have  also  shown  that  there  are  really  no  objec- 
tions to  the  graphical  method  and  that  it  is  not  necessary  to  make  use 
of  complicated  mathematical  treatments. 

Efficiency  of  alt  Altirnating-Direct-Ctirrent  Transjormer. — In  "L'Elet- 
tricista,"  April  1,  Mr.  Arno  publishes  the  results  of  some  experiments 
undeitaken  on  a  plant  converting  alternating  into  direct  currents  This 
plant  which  is  fed  by  a  5-hp  Ganz  transformer,  connected  to  the  supply 
mains  of  Turin,  consists  of  a  Brown  non-synchronous  motor,  belted  to 
an  OeilikoL  dynamo.  At  full  load  the  motor  absorbed  83  amperes  at  104 
volts,  and  6,411  watts,  the  powei  factor  being  therefore  0.75;  the  speed 
was  1,224  levolutions  per  minute  and  the  frequency  40.  The  dynamo 
gave  47  amperes  at  64  volts;  the  commercial  efficiency  of  the  whole 
plant  was  therefore  0.48.  This  low  figure  is  attributed  to  the  u.se  of 
belting,  and  the  complicated  arrangement  of  the  plant,  the  motor  and 
the  dynamo  not  being  combined  into  one  machine. 

Uncoupling  Shunt  ./l/a/or.;.— Klingelfuss'  system  is  described  and  illus- 
trated   in    the  "Elek.  Anz.,"  April_4;  the  object    is    to  enable   a   shunt 


motor  to  be  uncoupled  very  quickly  without  causing  trouble  due  to  the 
spark  of  the  extia  current;  by  means'of  a  peculiai  switch,  and  a  magnet 
on  the  machine  be  utilizes  the  extra  current  obtained  when  the  circuit 
is  open,  to  release  a'mechanical  coupler  of  the  shaft. 

Dynamo  with  Singlt  Bearing.— K  very  full  table  of  electrical  data  of 
the  different  sizes  of  the  machine  mentioned  in  the  Digest  last  week,  is 
published  in  the  I.ond.  "Elec.  Eng.,"  April  12. 

Ball  Dynamo. — A  detailed  description  of  the  dynamo  and  the 
"improved  Ball  system  of  electric  arc  !ightine"  is  given  in  the  "Elec. 
Age,"  April  20. 

LIGHTS  AND  LIGHTING. 

Ilhiminiilion. — A  long  and  well  illustrated  extract  of  the  recent'publi- 
catlon  of  Mr.  Marechal,  an  illustrated  abstiactof  which  was  given  in  the 
Digest,  Aug.  11,  1894,  is  published  in  the  "Zeit.  f.  Bekucht,"  March  IS 
and  31  ;  the  latter  number  contains  diagrams  showing  the  lines  of  equal 
illumination  (analogous  to  contour  lines  in  typographical  maps)  for 
different  dispositions  of  lights;  the  article  includes  estimates  of  the 
cost  of  lighting.  The  present  article  is  much  more  complete  than  the 
one  from  which  our  former  abstract  was  taken;  an  extract  with  some  of 
the  curves  is  published  in  "La  Nature,"  April  0. 

Arc  Lamps  of  Ailjtistahlc  Candle  Power.— the  "Zeit.  f.  Beleucht.," 
March  15,  gives  a  description  from  a  German  patent  of  an  arc  lamp  in 
which  the  candle  power  may  be  adjusted  to  any  desired  amount,  the 
device  being  that  of  Messrs.  .Schoellei  &  Jahr.  The  adjustment  is 
effected  without  making  any  change  in  the  lamp  itself;  it  may  be  done 
by  means  of  a  resistance  shunting  the  seiiescoil  or  one  in  series  with  the 
shunt  coil  or  both;  this  resistance  may  be  placed  wherever  convenient 
and  at  any  distance  fiom  the  lamp;  a  diagram  and  a  calculation  of  the 
required  resistances  aie  given. 

Electric  Elevators.— An  editorial  in  the  "Elec.  Eng.,"  April^24,  calls 
attention  to  the  system  of  charging  for  electrical  elevators  taking  current 
from  the  Edison  .station,  from  which  250  elevators  aie  run;  a  minimum 
charge  is  made  for  each  elevator  and  it  is  shown  that  in  but  a  few  cases 
is  the  charge  for  actual  current  consumption  smaller  than  this  minimum 
charge  of  $3  per  month  ;  in  Mr.  Leonard's  recent  paper  he  advocated  a 
very  high  charge  for  elevator  service  on  account  of  the  very  intermittent 
nature  of  the  load,  but  it  stated  that  "expeiienre  has  abundantly  pioved 
to  the  company  that  the  compensations  brought  about  in  a  large  system 
of  distribution  have  made  groundless  the  fears  on  this  score." 

POWER  AND  HEAT. 

Long  Distance  Transmission. — According  to  "L'Elettricista,"  April  1, 
the  Edison  Company  of  Milan,  Italy,  will  undertake  the  construction  of 
a  large  plant  to  transmit  10,960  hp  from  the  river  Adda  to  Milan,  a  dis- 
tance  of  31  km.  A  tunnel  4  50  metres  in  diameter  will  be  constructed, 
four  groups  of  turbines  and  dynamos  will  be  installed. 

Power  Installation  in  Quarries. — An  illustrated  description  of  a  veiy 
large  traveling  ciane  and  other  electiical  machinery  used  in  a  quarry  in 
France,  is  published  in  "L'Elec,"  April  6,  including'a  detailed  state- 
ment of  the  first  cost  and  cost  of  operation. 

Electricity  in  Agriculture.— A  brief  description  of  a  plant  in  Tarn,  in 
which  very  satisfactory  lesults  were  obtained  with  electrical  plowing,  is 
given  in  "L'Elec,"  April  6. 

Tlierinopile. — An  illustrated  desciiption  with  data,  of  the  latest  form 
of  the  Guelcher  thermopile,  is  published  in  the  "Zeit.  fur.  Elek.," 
April  1 ;  the  "  total  electrical  energy  "  (presumably  including  that  lost  in 
internal  lesistance)  amounts  to  about  70  watts  per  cubic  metre  (35.3  cubic 
feet)  of  gas  per  hour. 

Governing  of  Steam  Engines. — The  Lond.  "Elec,"  April  12,  contains 
an  article  by  Mr.  Addenbrooke  on  this  subject. 
TRACTION. 
Traction.— The  bulletin  of  the  "Soc.  des  Ing.  Civils"  for  January, 
contains  a  paper  by  Mr.  Badois  on  "The  Comparative  Efficiencies  of 
Electrical  and  Compressed  Air  Traction"  in  which  he  ciiticises  the 
figuies  in  a  recent  paper  by  Mr.  de  Marchena  read  before  that  Society 
(see  Digest,  Oct.  6,  1894) ;  he  differs  in  that  he  believes  motor  cars  prefer- 
able to  locomotives,  and  believes  that  the  eflBciencies  for  electrical  trac- 
tion were  too  high  and  those  for  compressed  air  traction  much  too  low, 
claiming  that  they  do  not  agree  with  the  results  obtained  in  practice  on 
lines  where  compressed  aii  ttaction  is  used ;  these  t^esults^are  discussed 
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ID  detail;  the  paprr  favois  compressed  air  ttaction.  The  same  bulletin 
contains  a  paper  by  Mr.  Reguard  forming  part  of  a  discussion  of  the 
same  paper.  It  also  contains  a  reply  by  Mr.  de  Marcliciia  in  which  he 
gives  detailed  data  to  substantiate  the  values  which  he  gave. 

Elccttidly  on  Steam  Koads. — According  to  "I.'Elec.,"  Apiil  6,  a  railway 
2.5  miles  long  near  Palis  is  to  have  its  motive  power  changed  fiom  steam 
to  elccliicity ;  this  will  be  the  first  railway  in  France  in  which  this 
change  is  to  be  made.  There  will  be  two  locomotives  of  4U0-hp  each, 
drawing  trains  of  eight  and  ten  cars  (presumably  like  those  usually  used 
in  France  which  are  not  much  larger  than  a  large  American  street  rail- 
way cat);  Ibey  are  to  lun  at  a  speed  no  to  VO  km  (about  54  miles)  per 
lioui  ;  contact  will  be  made  by  means  of  a  central  rail  placed  on  the 
sleepers  but  in  the  stations  the  current  will  be  taken  from  an  overhead 
conductor;  the  construction  of  the  road  has  already  been  begun  and  it  is 
believed  that  it  will  be  finished  by  autumn. 

Ai\umuUuor  'J'niilion.  —  In  a  communication  to  the  "Elek.  Anz.." 
March  21,  the  promoters  of  the  system  of  accumulator  traction  with 
which  experiments  are  being  made  in  Hagen  and  Vienna,  state  that  the 
rccci.t  articles  in  which  it  was  claimed  that  the  system  was  a  failure, 
arc  mere  inventions;  it  believes  that  no  competent  authority  will  deny 
that  these  roads  furnish  another  pioof  that  accumulator  traction  is  quite 
practical;  (the  alkaline  accumulator  is  used  on  these  lines). 

According  to  the  German  journals  the  construction  of  an  accumulator 
road  from  Hagen  to  Kckesey  is  about  to  be  begun,  and  it  is  expected  that 
the  road  will  be  running  duiing  the  summer;  several  other  similar  loads 
are  under  consideration. 

ConJuit  A'oaJ.— A  note  in  the  "Elek.  Anz.,"  April  4,  states  that  the 
firm  of  Siemens  &  Halske  have  for  nearly  a  yeai  been  experimenting 
with  the  I.achmann  system  and  are  now  about  to  constiuct  a  longer 
road  ;  the  system  is  not  described,  but  it  is  stated  that  the  cost  is  no 
gieater  than  that  of  the  overhead  system  as  used  in  this  country. 

Tro//,ys  anJ  Ot/u-r  CW/echirs. —The  Lond.  "Elec.  Eng,."  April  12.  con- 
tains a  paper  by  Mr.  Smith  on  "Some  Methods  of  Collecting  the  Energy 
in  Electric  Railways  and  Tramways,"  which  was  read  at  the  Northern 
Soc.  of  RIec.  Eng.  ;  he  treats  the  subject  chronologically,  but  considers 
only  those  devices  which  have  been  or  are  in  use;  it  is  not  illustrated. 

A/ounlaiii  Ciimbing  RailWiiys.—the  Lond.  "Elec.  Eng.,"  Apiil  12, 
begins  an  article  by  Mi.  Scott  on  this  subject;  he  discusses  rack  rail- 
ways and  gives  some  infoimation  about  existing  rates  chiefly  in  Switzer- 
land, in  most  of  which,  however,  electiicitv  is  not  used. 

American  Eleclrical  Tramway  Gearing.— TTae  Loud.  "Elec,"  April  12, 
contaius  an  illustrated  paper  of  Mr.  Dallas  on  this  subject. 

AW;*-.— According  to  "L'Elettricista,"  April  1,  a  new  line  of  "electric 
tramways  will  be  started  in  Rome  during  the  present  year;  the  power 
will  be  supplied  from  the  Tivoli-Kome  alteinating  current  transmission 
plant  by  means  of  a  Schuckert  rotary  converter  or  dimorphic  dynamo, 
which  is  a  continuous  current  dynamo  having  both  an  ordinary  commu- 
tator and  two  collecting  rings  connected  to  two  opposite  points  of  the 
armature  winding. 

Electric  Towing  of  Canal  Boats.— k  description  of  the  system  which 
has  been  in  use  for  some  time  on  the  Bourbogne  canal,  and  which  has 
already  been  leferred  to  frequently  in  these  columns,  is  reprinted  from 
the  "Ann,  des  Fonts  et  Chaussees"  (no  date)  in  "Rev.  Ind.,"  March 
30;  it  includes  very  good  illustrations  of  a  number  of  the  details ;  the 
current  is  taken  from  an  overhead  line  and  the  traction  is  accomplished 
by  means  of  an  an<;hored  chain  running  over  pulleys.  The  accumulators 
used  to  equalize  the  load  pioved  to  be  of  little  use ;  without  these  the 
total  cost  of  the  system  is  said  to  be  $4,000  per  i^m ;  the  cost  for  trans- 
porting 1,000  tons  by  steam  in  11.65  hours  is  stated  to  be  $20.40  and  with 
electricity  in  11.01  hours,  $14;  it  has  been  in  use  too  short  a  time  to 
draw  definite  conclusions. 

Electromagnetic  Touing  of  Canal  Boa/s.-The  bulletin  of  the  "Soc. 
des  lug.  Ci.-ils"  foi  January  contaius  a  long  paper  by  Mr.  de  Bovet  in 
which  he  discusses  in  detail  mechanical  traction  as  applied  to  caual 
boats,  describingbriefly  some  rudder  motois  and  giving  a  full  desciiption 
together  with  several  plates  of  illustrations  of  his  system  and  its  appli- 
cation in  France,  in  which  an  anchored  chain  is  clutched  by  a  magnetic 
device  which  was  described  and  illustrated  in  these  columns  several 
years  ago. 

Emergency  Brake.-rhe  "St.  Ry.  Gaz.,"  April  20.  speaks  very  highly 
of  the  Bonta  emergency  biake  used  by  the  North  Hudson  County  Rail- 
way Company;  it  has  been  in  use  for  several  months  and  is  said  to  have 
proved  itself  thoroughly  reliable,  most  of  the  cars  being  equipped  with 
it.  It  is  not  described,  but  it  is  stated  that  the  energy  of  the  moving 
car  is  utilised  as  a  force  to  prevent  the  turning  of  the  armature,  and  the 
brake  is  operated  by  the  reversing  switch  handle,  being  entirely  inde- 
pendent of  the  usual  brake ;  a  quarter  of  a  turn  of  the  lever  is  all  that  is 
required  to  apply  the  biake;  it  is  claimed  that  the  stiain  on  the  gears  is 
not  as  great  as  would  be  supposed,  as  the  force  applied  rises  gradually 
fiom  zero  to  its  full  power;  a  car  can  be  stopped  on  a  grade,  going  at 
full  speed,  within  less  than  the  car's  length. 

Counter-ueig'U  System  at  Providence.— Kii  illustrated  description  of 
the  Kuhlmann  system  is  published  in  the  "St.  Ry.  Rev.,"- April  15;  by 


means  of  that  system  electiic  cars  are  drawn  up  short,  steep  grades  by 
connecting  on  to  a  short  cable  in  a  slotted  conduit;  it  is  in  use  at 
Seattle,  Portland  and  Providence. 

lungfrau  Eleclt ic  Kailway.—the  "St.  Ky.  Gaz.,"  April  20,  reprints 
fiom  the  London  "Graphic"  two  illustrations  of  the  contemplated  elec- 
tric railway  and  elevator  to  the  top  of  one  of  the  highest  mountains  in 
Switzerland;  (the  data  conceining  this  road  has  already  been  given  in 
these  columns). 

Trolley  War  in  Connecticut. — Mr.  Gager's  argument  before  the  com- 
mittee of  the  Connecticut  legislature,  in  favor  of  the  street  railway  com- 
panies, is  published  in  full  in  the  "Elec.  Rev.,"  April  24.  An  article  of 
some  length  discussing  this  subject  is  published  in  the  "  St  Ry.  Rev.," 
April  IS. 

Chicago  Elevated  Road.— A  brief  illustrated  desciiption  of  this  toad, 
which  was  recently  opened,  is  given  in  the  "Elec.  Eng.,"  April  24. 

Chicago. — An  illustrated  description  of  the  California  avenue  power 
station  is  given  in  ihe  "St.  Ry.  Gaz.,"  April  20. 

Locomotive.— A  brief  illustrated  description  of  the  Sprague  67  ton 
locomotive  for  handling  heavy  freight,  which  was  just  completed  by 
the  Baldwin  Locomotive  Works,  is  given  in  the  "Elec.  Rev.,"  April  24. 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 

Electric  Light  for  Railroads. — The  whole  of  the  discussion  of  Mr. 
Langdon's  paper  (see  Digest,  April  20)  is  published  in  the  Lond.  "Elec," 
April  12.  A  number  of  the  speakers  gave  data  regarding  similar  instal- 
lations. Mr.  Fletcher  referred  to  a  plant  run  entirely  by  city  gas  at  75 
cts.  in  which  they  produced  a  current  at  5  cts.  per  kw  hour  including 
all  charges:  the  capacity  of  the  plant  was  750  incandescent  and  36  double 
carbon  arc  lamps,  and  the  engine  used  was  an  entirely  new  one  built  on 
the  tandem  piinciple  without  any  stuffing  boxes.  Dr.  Preller  stated  that 
the  practice  on  the  Continent  was  to  suspend  the  arcs  SO  to  60  feet  above 
the  rails  and  make  them  80  to  100  feet  apart,  the  globes  being  opalescent 
and  the  lamps  requiting  10  to  16  ampeies.  Mi.  Langdon  stated  that  as 
all  the  machinery  must  be  kept  in  perfect  order  there  is  no  possibility 
of  allowing  it  to  depreciate,  and  hence  there  should  be  no  item  of  depre- 
ciation except  in  so  far  as  it  may  be  necessary  to  replace  existing 
machinery  with  that  of  an  improved  character  at  some  future  lime,  and 
for  this  he  allows  5  psr  cent.  Mr.  Leonard  greatly  preferred  the  clear 
globes  when  the  lamps  are  placed  very  high.  Mr.  Manville  spoke  very 
highly  in  favor  of  the  rectifiers  which  he  had  used  since  they  were  first 
introduced  and  which  have  proved  themselves  eminently  satisfactory, 
having  also  achieved  great  economy.  Mr.  .\lbiight  condemned  high 
tension  direct  current  series  arc  lighting  on  account  of  the  danger;  he 
pieferred  the  multiple  aic  system  and  stated  that  one  could  now  rely  on 
220-volt  incandescent  lamps.  Mr.  Trotter  spoke  at  some  length  about 
the  question  of  illumination,  and  called  attention  to  the  question  of 
whether  a  high  maximum  or  a  high  minimum  illumination  is  the  impor- 
tant thing;  he  gave  the  maximum  and  minimum  values  of  the  illumina- 
tion in  foot  candles  foi  diiTeient  arc  lamps  at  different  heights  and  dis- 
tances; in  this  kind  of  lighting  the  ratio  of  the  distance  apart  to  the 
height  is  the  impoitant  factor;  taking  Mr.  Langdon's  figures  the  lamps 
weie  six  times  as  far  apart  as  they  were  high.  Mr.  Siemens  stated  that 
the  height  ought  to  be  about  two-thirds  of  the  distance  between  the 
lamps  in  ordei  to  get  the  maximum  illumination  in  the  centre  of  the 
space  between  the  two  posts.  Mr.  Chamen  spoke  of  inveited  arc  lamps 
which  had  been  installed  in  a  waiehouse  to  replace  incandescent  lamps 
which  were  unsuited  ;  the  result  was  a  considerable  economy  in  current, 
the  amount  of  energy  being  about  half  of  that  used  by  the  incandescent 
lights  while  the  lighting  was  everything  that  could  be  desiied;  the  shed 
measured  350  x  120  feet  and  the  lighting  was  done  with  12  lamps  of  10 
amperes.  Mr.  Mordey  stated  that  he  was  an  advocate  of  direct  currents 
for  arcs  where  they  did  not  want  a  large  amount  of  other  work  which 
could  be  done  better  in  other  ways,  but  if  the  arc  lighting  is  a  small 
part  it  should  be  done  by  alternating  currents  oi  with  rectified  alter- 
nators;  he  thought  that  the  argument  against  alteinating  current  arc 
lamps,  that  they  did  not  g've  as  much  light,  was  ex'ploded.  Mr.  Cronip- 
ton  among  other  things  stated  that  it  was  vety  bad  practice  to  use  al'er- 
nating  current  in  a  freight  yard. 

Train  Lighting.— ^ome.  data  regarding  the  system  which  has  been  in 
use  in  Germany  is  given  in  the  "Zeit.  i.  Beleucbt.,"  March  15;  the 
result  is  said  to  be  very  good  financially ;  it  is  stated  that  the  cost  of 
electric  lighting  is  only  about  50  pel  cent,  of  that  of  gas  lighting  as 
formerly  used ;  of  the  64  postal  cars  in  use  27  are  now  provided  with 
this  system  of  electric  lighting  while  the  lemainder  will  also  be 
equipped  in  the  course  of  time 

Best  Combination  of  Electric  Light  Undertaking.— th^  paper  of  Mr. 
Dawbarny  (see  Digest  last  week)  is  concluded  in  the  Lond.  "Elec.  Rev.," 
April  12.  He  recommends  that  each  alternator  should  have  its  own 
exciter,  that  all  the  alternators  are  run  at  a  constant  pressure  and  that 
no  adjustment  whatever  of  the  exciter  fields  be  made,  all  the  regulation 
being  effected  by  an  impedance  coil  or  augmentator  in*  each  feeder 
circuit.  He  discusses  switchboards,  means  of  obtaining  an  uninter- 
rupted supply,  mains  and  accessories  outside  of  stations,  etc.  ;  for  the 
piimaiy  wires  he  recommends  the  diawing-in  system  and  for  the  second- 
ary, sleel-aimoured  concentric  cables  laid  directlyin  the  ground  without 
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further  protection.     The  paper  contains  a  number  of    practical  hints  and 
suggestions. 

Consumers  and  Charges. — In  a  short  article  by  Mr.  Barnard  in  I.ond. 
"Lightning."  March  28,  on  this  subject  be  gives  a  diagram  in  which  the 
consumptions  by  different  customers  are  compared  in  the  following 
manner:  eight  consumers  aie  supposed  to  have  used  an  equal  quantity 
of  energy,  each  of  which  is  represented  by  a  rectaniflc  on  cross-section 
paper,  the  abscissa-  of  whicli  give  the  time  of  the  day  when  these  loads 
aie  put  on  and  taken  off,  while  the  lengths  of  the  ordinates  give  the 
proportion  between  the  amounts  of  capital  necessary  to  provide  the 
plant,  in  order  to  supply  these  eight  consumers  with  equal  quantities 
on  the  same  day.  He  favors  the  Hrighton  system  of  charging  (see  Digest 
last  week)  and  discusses  the  difference  between  it  and  the  ordinary 
system. 

Charging  /or  EUclric  Supply.— \ti  a  brief  communication  by  Dr.  J. 
Hopkinson  he  refers  to  the  recent  paper^of  Mr.  Wright  (fee  Digest  last 
week)  and  states  that  he  considers  Mr.  Wright's  method  of  applying  his 
(Hopkinson's)  principle  a  decided  improvement  upon  his  own; 
Wright  charges  a  high  price  until  the  maximum  strength  of  the  current 
has  been  used  for  a  certain  number  of  hours  and  subsequently  charges 
a  lower  rate;  he  thus  avoids  the  necessity  of  asking  the  consumer  by 
which  system  he  will  be  charged. 

Cost  of  EUitri,,il  Energy  lor  Private  Installations.— "XhK  Lond.  "Engin- 
eering," April  12,  compiles  some  figures  from  the  recent  paper  of  Mr. 
Langdon  (see  Digest,  April  20),  from  the  discussion  of  his  paper  (see 
Digest  this  weekl,  and  from  the  weekly  figures  published  in  Lond. 
"Lightning,"  with  a  view  to  showing  when  it  is  more  economical  to 
obtain  the  curient  from  central  stat  on  or  when  it  is  cheapei  to  generate 
it  on  the  premises;  the  conclusions  are  that  there  is  no  very  gieat 
economy  in  a  piivatc  installation  even  up  to  200or300hp;  it  is  the 
load  factor  which  governs  the  cost,  if  the  machinery  can  be  kept  lun- 
ning  for  a  greater  portion  of  the  time  than  is  the  case  in  the  average 
central  station  then  there  is  the  prospect  that  it  can  be  run  cheaply 

Comparative  Cost  of  Light  and  Power  from  Private  and  Central  .Stations. 
— A  long  article  in  which  this  subject  is  discussed  very  thoroughly  is 
contained  in  the  fiist  three  numbers  of  the  '"Maschinen  Informator," 
by.  Prof.  Zickler;  he  deduces  curves  which  lepresent  the  conditions 
under  which  the  cost  is  the  same. 

AniorlizUton  — The  discussion  is  continued  in  the  "Elek.  Zeit.,"  .\pril 
H,  by  a  communication  from  Dr.  Haas  and  another  fiom  Mr.  Piuecker. 
Automatii  S-,viteh. — "L'Eclairage  Elec,"  March  16,  gives  a  well  illus- 
trated description  of  the  Hopkinson  automatic  switch  for    use    in  charg- 
ing a  series  of  accumulators. 

England. — The  Lond.  "Elec.  Eng.,"  April  12,  publishes  two  laige 
tables  in  the  form  of  a  supplement  giving  a  list  of  the  central  stations 
in  operation  in  London  and  the  Provinces  and  another  of  those  in  prog- 
ress, contemplation,  etc.  ;  tabular  data  is  given  for  each  station  includ- 
ing the  cost  of  installation,  the  working  expenses  and  receipts;  no 
claim  is  made  that  the  table  is  complele.  That  journal  has  always  con- 
tended that  central  stations  should  be  in  the  hands  of  local  authorities 
and  not  in  the  hands  of  companies.  |^No  general  summary  of  the  con- 
clusions is  given. 

Home.— the  Electric  Supply  Company  of  Rorse  publishes  in  "L'Elet- 
tricista, "  April  1,  an  account  of  the  work  of  the  past  year;  3.571  metres 
of  underground  network  were  added;  the  whole  length  of  mains  in 
Rome  now  amount  to  about  34  miles  exclusive  of  the  transmission  from 
Tivoli.  Theie  are  now  installed  733  aic  lamps  and  37,828  glow  lamps; 
the  equivalent  number  of  8-cp  lamps  amounts  to  66,812,  of  which  15,538 
were  added  in  1894. 

Installations  in  Switzerland  and  Savoy. — The  bulletin  of  the  "Soc.  des 
Ing.  Civils"  for  Januaiy  publishes  a  paper  by  Mr.  Lavezzati  in  which  he 
describes  a  number  of  lighting,  power  and  railway  installations. 

Salzunger. — A  description  of  this  accumulator  station  is  published  in 
the  "Elek.  Anz.,"  March  21  and  24;  it  includes  two  large  double  page 
plates  showing  the  giound  plan  and  the  complete  system  of  connections. 

Belfast. — A  description  of  this  accumulator  station  is  published  in 
Lond.  "Lightning,"  .^pril  4. 

Ship  Lighting  Plant. — An  illustrated  description  with  data  of  a 
recently  installed  plant,  is  given  in  the  Lond.  "  Blec.  Eng.,"  April  12. 

Transformer  Boxes  on  Streets. — The  "West.  EL,"  April  27,  reprints 
the  illustrations  from  a  Geroian  journal  showing  a  tiansformer  chamber 
as  used  in  the  Chemnitz  station. 

Varying  Cost  of  Electricity  Supply. — Mr.  Wright's  article  abstracted 
in  the  Digest,  April  27,  is  reprinted  in  "El'ty,"  April  24. 

Three-phase  Plant  at  St.  Hyacinthe. — A  brief  description  of  this 
plant,  which  is  said  to  be  the  first  three-phased  plant  in  Canada,  is 
given  in  the  "Elec.  Eng.,"  .Apiil  24. 

Baltimore. — An  illustrated  description  of  the  new  Brush  station  is 
given  in  the  "Elec.  Eng.,"  .\pril  24. 

WIRES,  WIRING  AND  CONDUITS. 

Explosions. — The  report  of  the  committee  of  the  Royal  Society  and 
the  Institution  of  Electrical    Engineers  legarding  the    alkaline   deposit 


in  the  case  of  the  St.  Pancras  explosion,  is  published  in  full  in  the 
Lond.  journals,  April  12.  The  committee  is  of,  the  opinion  that  the 
explosion  was  due  to  a  mixture  of  coal  gas  and  air  ignited  by  ^palk8 
caused  by  the  incrustations  which  were  found;  such  sparks  may  be 
caused  either  by  the  incrustation  itself  acting  as  an  impeifcct  conductor 
or  by  moisture  in  contact  with  metallic  sodium  oi  potassium,  both  of 
which  metals  were  found  in  the  incrustation;  these  metals  were  pro- 
duced by  the  clectiolytic  decomposition  of  alkaline  salts  derivtd  chiefly 
fiom  the  soil  and  conveyed  by  moisture  along  the  fibres  of  the  wooden 
beaiers  towaid  the  negative  conductoi  ;  to  avoid  a  repetition  of  the  acci- 
dent the  bearers  of  the  insulators  should  be  replaced  by  others  through 
which  moisture  cannot  travel.     An  analysis  of  the  deposits  is  given. 

Present  Methods  of  Eleetrie  Wiring. — An  article  by  Mr.  Bathurst 
referiing  more  particularly  to  conduits  vs.  casing,  is  published  in  Ixind. 
"Lightning,"  March  28,  and  is  discussed  by  others  in  succeeding  issues. 

Practical  Wiring  Specifications.— \n  a  short  article  under  this  heading 
in  the  "Elec.  Eng.,"  April  24,  Mr.  Dobbs  calls  attention  to  the  loose 
form  of  specifications  often  met  with,  and  points  out  the  importance  of 
employing  experts  to  draw  up  the  specifications  and  supervise  the  work  ; 
a  few  hints  are  also  given. 

ELECTRO-PHYSICS  AND  MAGNETISM. 
.\'ew  Ele.liiial  Theorem.  — The  Lond.  "lilec-  K<v.,"  Apiil  12,  absli.-icU 
.  a  leccnt  Physical  Society  paper  by  Mr.  Blakesley,  vol.  13.  part  1st,  p. 
65.  "If  in  any  system  of  conductors,  however  reticulated,  two  or  more 
modes  of  disposition  of  source  of  K.  M.  P.  produce  in  every  part  of 
the  same  network  the  same  current,  such  systems  of  disposition  are 
called  equivalent  systems.  Then  the  theorem  is  as  follows:  If  any 
system  of  conductors,  possessing  seats  of  E.  M.  K.  at  any  numbei  of 
points,  and  if  any  of  these  sources  be  supposed  to  move  continuously  along 
the  various  bars  of  the  conducting  system,  and  where  a  point  of  juncture 
is  encountered,  each  to  become  a  seat  of  the  same  E.  M.  F.  in  each  of 
the  newly  encountered  bars  (of  couise,  leaving  the  resistance  of  the 
source  behind),  then  the  disposition  at  any  moment  is  equivalent  to  that 
at  any  other  moment,  and,  therefore,  to  the  original  disposition.  (Of 
course,  the  direction  of  the  E.  M.  F.  must  be  carefully  maintained  the 
same;  if  it  is  towaids  the  knot  befoie  crossing  it,  it  must  be  away  from 
the  knot  after  passing  it.)"  Equivalent  systems  might  have  been 
defined  as  those  which  pioduce  the  same  expenditure  of  power  in  each 
part.     Several  piopositions  which  follow  from  the  theorem  are  given. 

L>ieleetric  Hysteresis.— K  Royal  Society  paper  by  Messrs.  Porter  and 
Morris  is  reprinted  with  illustrations  in  the  Lond.  "Elec,"  April  12. 
They  describe  experiments  to  ascertain  whether  the  additional  di.'^sipa- 
tion  whicM  was  found  when  a  condenser  discharged  itself  through  a  coil 
containing  induction,  is  the  result  of  viscosity  only  or  true  hysteresis; 
they  claim  that  a  sharp  distinction  should  be  made  between  the  two, 
viscosity  being  a  time  effect  while  hysteresis  does  not  in  any  way 
involve  the  rate  at  which  the  changes  in  the  quantities  are  made;  the 
results  are  given  in  tables  and  curves  and  the  method  used  is  described; 
the  results  show  that  while  the  condenser,  in  which  paraffined  paper 
was  used,  exhibits  marked  viscous  effects,  yet  they  could  detect  no 
hysteresis. 

Dielectrics. — The  paper  of  Mr.  Appleyard  (see  Digest,  Oct.  27)  is  pub- 
lished in  full  in  the  Lond.  "Proc.  Phys.  Soc."  for  January. 

Conduction  of  L/eat  and  Temperature  in  Geissler  Tubes. — A  paper  by 
Mr.  Warbuig  from  the  "Weid.  Ann.,"  54,  p.  265,  is  abstracted  in  the 
Lond.  "Proc.  Phys.  Soc."  for  .\pril.  Among  other  things  he  states 
that  since  a  rise  of  temperature  of  several  hundred  degrees  has  no  effect 
on  the  brightness  with  which  the  tube  glows  he  concludes  that  the  glow 
is  a  direct  effect  of  the  current  and  is  not  due  to  the  tempeiature. 

Theory  of  Electrical  and  Optical  Phenomena  in  Connection  with  Mozabte 
Bodies.— A  mathematical  essay  by  Mr.  Loientz  is  abstracted  at  some 
length  in  the  Lond.  "Proc.  Phys.  .Soc."  for  March  and  April. 

Saturation  Pressure  of  a  Tapor  in  an  Electric  Field. — A  papei  by  Mr. 
Sokolow  from  "Jour,  de  Phys.,"  4,  p.  53,  is  abstracted  iu  the  Lond. 
"Proc.  Phys.  Soc."  for  April. 

Xature  of  Maxwell's  Displacement  Current.— A  papei  by  Mr.  Vaschy 
from  the  "Comptes-Rendus, "  120,  p.  255,  is  abstracted  in  the  Lond.  "Proc. 
Phys.  Soc."  for  Apiil. 

Electrostatics  —Mr.  Pellat's  article  mentioned  m  the  Digest.  March  23, 
is  continued  in  "L'Eclairage  Elec,"  March  16. 

Action  of  Cathode  /Cays  on  Salts. — A  paper  by  Mi.  Goldstein  from  the 
"Weid.  Ann.,"  54,  p.  371,  is  abstiacted  in  the  Lond.  "Proc.  Phys.  Soc." 
for  April. 

Luminescence  of  Glass  Due  to  Cathode  Pays. — The  paper  of  Mr.  Burke 
abstiacted  in  the  Digest,  Jan.  26,  is  published  in  full  in  the  Lond.  "Proc. 
Phys.  Soc."  for  April. 

.Wai^nctic  Circuits.— In  an  aiticle  in  "L'Elettricista, "  .April  1,  Mi. 
Giorgi  lays  stress  on  the  practical  utility  and  the  scientific  character  of 
magnetic  circuits;  he  points  out  the  principal  differences  existing 
between  the  laws  of  propagation  of  beat,  according  to  Fourier's  theoiy, 
and  the  laws  of  magnetization;  he  shows  that  there  is  no  advantage  in 
applying  the  same  methods  of  calculation  used  for  thermal  problems,  to 
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iu.iguetic  circuits  as  was  suggested  by  Prof.  Ascoli ;  this  question  is  dis- 
cussed at  some  lengtb. 

Magtulk  S/iieUitig  /y  Holhxa  Iron  Cylin.t.r.—Vtol.  Perry's  paper  men- 
tioned in  the  Digest,  Oct.  20,  is  published  in  the  I.ond.  "Proc.  Pbys. 
Soc. "  for  February. 

Magnetic  ShieUing.—\  paper  by  Mr.  Ascoli  from  the  "Weid.  Ann.," 
54,  p.  3SI,  is  abstracted  in  the  I.oud.  "Proc.  Pbys.  Soc."  for  April. 

Mirron  of  Miigiulism.—'i\\f:  paper  of  Mr.  Thompson  and  Mi.  Walker 
abstracted  in  the  Digest.  Feb.  23  (see  also  March  2,  1894),  is  published 
in  full  in  the  Lond.  "Proc.  Phys.  Soc."  for  April. 

EU,trvmag)Utt(  KcUition  of  Solutions  of  Hydrochloric  AciJ.—h.  paper 
by  Mr.  Schoenroct  from  the  "Zeit.  Phys.  Chem.,"  16,  p.  29,  isabstiacted, 
including  a  table  of  results,  in  I.ond.  "Proc.  Phys.  Soc."  for  April. 

AulcituUic  Air  I'limp.—.K'a  article  by  Mr.  Kiss  describing  the  Schuller 
pump  is  ab.stracted  in  the  Lond.  "Proc.  Phys.  Soc. "  for  April;  he 
combines  a  water  and  mercurj-  pump  to  form  an  automatic  apparatus. 

.•//'j/».;./.v  ■'/  /Vy.f/.,)/ y.j/tr.f.— Beginning  with  the  issue  of  January, 
1895,  the  Lond.  "Proc.  Phys.  Soc."  contains  .->;iart'e  number  of  abstracts 
of  physical  papers  from  foieigu  sources  among  which  are  quite  a  num- 
ber on  electiicity;  many  of  them  are  of  not  very  recent  date;  most  of 
them  have  been  noticed  in  the  Digest;  beginning  with  the  Apiil  number 
of  these  Proceedings,  those  abstracts  which  have  not  been  noticed  in  the 
Digest  will  be  referred  to  in  these  columns. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Tlurmo-Cliemical  Carbon  Cell.— the  Lond.  "Elec,"  April  12,  calls 
attention  to  a  recent  French  .Academy  paper  by  Mr.  Korda  on  this  sub- 
ject. He  finds  that  if  baiium  pero.side  is  heated  to  redness  in  contact 
with  a  carbon  plate  it  becomes  reduced  to  baryta  producing  a  difference 
of  potential  of  about  one  volt,  the  carbon  plate  being  negative.  A  simi- 
lar result  was  obtained  with  cupric  oxide  when  ?  layei  of  potassium 
carbonate  was  placed  between  the  oxide  and  the  carbon,  the  difference 
of  potential  being  1.1  volts;  the  experiments  were  made  by  placing  the 
salt  on  a  plate  of  gas-retort  carbon  and  dipping  the  platinum  wire  into 
it;  when  heated  to  a  dull  red  caibon  dioxide  is  evolved  causing  violent 
effervescence.  .A^  longer  abstract  is  published  in  the  "Rev.  Ind.,"  April 
6,  in  which  it  is  also  stated  that  the  electrical  energy  accompanying  the 
reaction  represents  but  a  small  liaction  of  the  chemical  energy  developed 
most  of  which  is  transformed  into  heat ;  if.  however,  graphite  is  used 
instead  of  artificial  caibon,  the  voltage  will  remain  the  same  and  the 
quantity  of  copper  and  peroxide  foimed  beats  a  better  relation  to  the 
weak  current  produced ;  in  any  case  the  law  of  Faraday  does  not  apply 
on  account  of  the  heat  energy  which  is  piesent  in  reaction. 

Jjorc/urs'  Battery.— In  the  "Zeit.  f.  Electrochem.,"  April  5,  Dr. 
Borchers  leprints  the  recent  article  of  Messrs.  Barnes  and  Veeseneyei 
(see  Digest,  Feb.  23),  and  replies  to  it.  He  grants  that  those  experiments 
may  have  been  made  with  great  caie  but  he  claims  that  they  have  gone 
too  far  in  the  deductions;  he  states  that  a  fundamental  condition  for  the 
generation  of  current  by  a  chemical  process  is  "the  separation  of  the 
material  of  the  annode  from  the  substance  which  oxidizes  oi  dissolves 
It, "  referring  to  a  recent  paper  by  Dr.  Ostwald  ;  as  the  experimenters 
stated  that  there  was  a  diffusion  of  the  oxidized  liquid  through  the 
porous  cell  to  the  annode,  he  states  that  such  a  cell  could  not  have  given 
the  expected  result;  if  it  can  be  shown  that  copper  solutions  have  this 
property  with  all  porous  diaphragms,  then  it  would  only  prove  that  any 
appaiatus  with  a  porous  diaphragm  would  not  be  suitable  for  such  a 
cell  and  the  apparatus  proposed  but  not  yet  tiied  by  him  would  then 
require  to  be  modified;  but  these  expeiimenters  have  not  proved  this 
for  they  have  not  tried  different  diaphragms;  a  proof  to  the  contrary 
was  shown  by  Mr.  Tatlow  (see  Digest,  Feb  9) ;  there  appear  to  exist, 
therefore,  diaphragms  which  aie  capable  of  keeping  cupric  and  cuprous 
solutions  sepaiated  from  each  other.  He  denies  thai  these  experimenters 
adhered  to  the  conditions  given  by  him.  In  conclusion  he  states  that  as 
soon  as  he  has  time  he  will  work  out  and  publish  the  "complete  chemi- 
cal balance  sheet"  called  for  by  the  Lond.  "Elec";  until  then  he 
declines  to  discuss  the  subject  further. 

Iniprov.ment  in  the  Callaud  Cell. — The  "Zeit.  f.  Electrochem.."  April 
6.  contains  an  aiticle  by  Mr.  Bolton  in  which  he  describes  an  improve- 
ment which  he  has  recently  tested.  An  important  objection  to  the 
present  form  is  that  the  copper  sulphate  is  apt  to  come  in  contact  with 
the  zinc  occasioning  a  loss  in  both  substances ;  to  overcome  this  he 
mixes  one  of  the  solutions  with  a  sufficient  amount  of  gelatine  and 
allows  it  to  set;  the  diffusion  while  at  lest.  from  the  gelatinized  solu- 
tion to  the  other  and  the  reverse,  is  approximately  the  same  as  with  the 
simple  solutions,  but  the  diffusion  will  in  no  way  be  affected  by 
mechanically  shaking  the  battery,  and  such  a  cell  therefore  becomes 
transportable.  He  describes  a  number  of  tests  made  with  the  ordinary 
cell,  with  another  in  which  the  copper  sulphate  was  gelatinized  and 
with  anothei  in  which  the  zinc  sulphate  was  gelatinized;  the  results  of 
the  tests  covering  12  days  are  given  in  detail ;  in  order  to  prevent  diffu- 
sion some  zinc  shavings  were  laid  on  the  top  surface  of  the  gelatinized 
copper  sulphate;  although  the  zinc  in  the  ordinary  cell  was  soon  covered 
with  the  usual  copper  deposit,  that  in  the  gelatinized  cells  remained 
quite  clean;  the  internal  resistance  of  the  gelatined  cells  was  increased 
only  12.S  per  cent.,  which  in  a  week  was  reduced  to  10.2  per  cent. ;  that 


in  which  the  zinc  solution  was  gelatinized  gave  better  results  than  the 
one  in  which  the  copper  solution  was  so  treated;  in  the  foimer 
a  plain  solution  of  zinc  sulphate  was  poured  over  the  gelatinized  zinc 
solution.  It  is  claimed  that  this  is  much  better  than  to  use  paper,  saw- 
dust, or  other  separators,  as  it  is  much  cleaner  and  there  is  no  copper 
deposited,  while  at  the  same  time  it  is  transpaient. 

.-/i(««;h/(J/iv.— The  "Zeit.  f.  Electrochem.."  April  S.  gives  a  brief 
desciiption  of  the' Riguelle  accumulator  from  the  English  patent;  the 
spongy  lead  is  replaced  by  a  spongy  mass  of  an  alloy  having  the  formula 
three  atoms  of  lead  and  one  of  tin;  if  the  useful  voltage  of  the  ordinary 
lead  accumulator  is  taken  as  1.97  that  of  the  present  form  wi'l  be  2.25. 

Purifieation  of  Jidihle  and  I^ubrieating  Oils  by  Means  of  Electricity. — 
The  "Elec.  Tech.,"  March  15,  states  that  Mr.  Levatt,  of  Paris,  made  the 
following  experiments:  A  cylinder  was  filled  with  olive  oil  of  a  poor 
quality,  sour  taste  and  brown  color,  and  enough  water  was  added  to 
luake  a  layer  1  to  1  J-a  in.  deep  ;  two  electrodes  connected  with  a  dynamo 
weie  inserted  in  this  watei  and  a  current  at  two  or  three  volts  was 
allowed  to  pass  until  the  water  was  nearly  all  decomposed,  after  which 
the  oil  had  a  bright  color,  its  taste  was  completely  changed,  becoming 
quite  pleasant,  and  the  acidity  had  disappeared  ;  about  20  low-class  oils 
were  tried  and  in  all  cases  were  greatly  improved ;  a  number  of  lubricat- 
ing oils  of  a  poor  quality  were  also  tried  containing  ft  least  5  pel  cent, 
or  more  acid  which  was  reduced  to  1  per  cent,  and  by  a  repetition  of  the 
process  down  to  ,'(,  per  cent.,  but  the  remaining  acid  could  not  be 
extiacted  by  any  means;  no  furthei  details  are  given. 

Purification  and  Sterilization  of  Br  in  ting  IVater  by  Electrolysis. — A 
paper  by  Mr.  Oppermann  is  abstracted  brie6y  in  the  Lond.  "Proc.  Phys 
Soc."  for  April.  In  the  electrolysis  of  water  small  quantities  of  ozone 
and  hydrogen  dioxide  are  formed  ;  he  describes  a  technical  process  for 
preparing  drinking  water  by  the  use  of  ozone,  the  best  conditions  for 
the  pioduction  of  which  are,  a  temperature  below  five  or  six  degrees  C, 
small  platinum  electiodes  and  a  high  current  density;  an  excess  of 
ozone  makes  the  water  unfit  for  diinking;  to  get  rid  of  the  ozone  and 
hydrogen  dioxide  he  proposes  to  submit  it  to  a  second  electrolysis  with 
aluminium  electrodes;  after  filtering,  the  water  is  fit  to  drink. 

Metallurgy  oj  Gold. — A  new  process  invented  by  Mr.  Lossen  is 
described  briefly  in  the  "Elek.  Anz.,"  March  28.  The  solution  for  dis- 
solving  the  gold  from  the  finely  pulveiized  ore  consists  of  potassium 
bromide  which  has  been  electrolyzed  without  a  diaphragm,  and  changed 
into  an  alkaline  solution  of  bromium;  the  ores  are  treated  with  this  in 
large  revolving  drums,  sufficient  solution  being  added  to  keep  it  alkaline 
until  all  the  gold  is  dissolved;  other  metals  contained  in  the  same 
ore  will  be  changed  into  insoluble  hydro-oxide  compounds;  after  filter- 
ing, the  gold  is  deposited  by  means  of  iion  or  coal  and  the  solution  is 
thereby  re-converted  into  bromide  of  potassium,  which  is  then  electro- 
lyzed and  used  again  ;  the  process  is  to  be  tried  in  a  mine  in  Oregon. 

Electrolysis  of  Gold. — The  discussion  of  Dr.  Keith's  recent  paper  is  con- 
tinued in  the  form  of  an  article  by  Mr.  Fitzgerald  in  the  Lond.  "Elec. 
Rev.,"  April  12;  it  is  devoted  mainly  to  quotations  from  standard  works 
regarding  the  definition  of  the  term  electrolysis. 

Dye  Products  by  Electrolysis.— The  Lond.  "Elec.  Rev.,"  April  12,  states 
that  naphthazarin  and  its  products  may  now  be  prepared  electrolytically; 
to  prepare  it  a  hot  sulphuric  acid  solution  of  l.l'-dinitronaphthalene  is 
submitted  to  the  action  of  the  current;  one  kg  of  the  mother  substance 
is  dissolved  in  20  kg  of  acid  and  the  temperatuie  canied  to  130  degrees 
C.  ;  a  porous  diaphragm  is  used;  the  cathode  is  in  the  hot  solution  and 
the  annode  in  the  sulphuric  acid,  a  porous  diaphragm  separating  them  ; 
a  current  of  15  amperes  per  square  "diameter"  (probably  decimeter) 
is  used. 

Soap. — A  process  for  making  sodium  or  potassium  soaps  from  salts,  fats 
and  resins  by  electricity  is  described  briefly  in  the  "Elek.  Anz.,"  March 
31.  At  the  negative  electrode  the  potassium  or  sodium  which  is  depos- 
ited is  converted  into  a  compound  of  these  metals  with  the  fatty  acids, 
while  at  the  positive  electiode  the  chlorine  combines  with  the  tin  of  the 
electrode,  forming  the  chloride  which  owing  to  its  specific  gravity,  falls 
to  the  bottom  of  the  tank,  where  it  can  be  collected ;  the  system  appears 
to  be  that  of  Mr.  Roth. 

.Vickie  and  Cobalt.— Am  electiical  method  for  obtaining  pure  nickle 
and  cobalt,  used  by  Winkle  in  his  experiments  to  find  theii  atomic 
weight,  is  described  in  the  "Zeit.  f.  Electrochem.,"  April  S. 

Electrolysis  and  Polarization  of  Mixtures  of  Salts. — Acording  to  Buff 
when  a  mixture  of  two  salts  is  electrolyzed  there  is  a  fixed  ratio  between 
the  amounts  of  each,  decomposed  by  the  current,  and  this  ratio  is  inde- 
pendent of  the  stiength  of  the  current.  The  Lond.  "Elec.  Rev.,"  April 
12,  abstracts  briefly  two  papers  of  Mr.  Houllevigue,  one  dated  1890,  and 
the  other  from  the  "Ann.  de  Chim.  et  de  Phys.,"  7,  2,  p  351,  in  which 
he  shows  that  the  deposit  varies  greatly  with  the[intensity  of  the  current, 
which  is  therefore  contrary  to  the  results  obtained  by  Buff.  The  ratio 
between  zinc  and  copper  deposits  increases  with  the  current  and  is  a 
hyperbolic  function  of  the  intensity.  When  mixtures  of  variable  com- 
positions are  electrolyzed  he  finds  that  the  weight  of  the  one  more 
readily  electrolyzed  increases  regularly  with  the  amount  in  which  it  is 
added  to  the  mixture,  except  when  the  total  amount  is  very  small;  the 
polaiization  depends  on  the  nature  of   the  constituents  even    when  only 
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one  undergoes  electrolysis;  he  believes  that  I.ippman's  law  of  the 
Dolarization  of  an  electrode  holds  good  only  foi  very  small  currents. 

The  Work  0/  EUclrolyiis.—'Tbe  second  installment  of  Mr.  Cross'  arti- 
cle is  published  in  the  "Elektrocbem.  Zeit."  for  .\pril. 

'/'/ier)Ni>-Jynami,i  0/ (iiihanit  J'ulaiizalii'n. — A  paper  by  Messrs.  Jahn 
and  Schoenrock  from  the  "Zeit.  Phys.  Chem.,"  16,  p.  45,  is  abstracted  in 
the  I.ond.  "Proc.  Phys.  Soc. "  for  April. 

/oils. — The  conclusion  of  Dr.  Oerstman's  article  is  given  at  considera- 
ble length  in  the  "Klektrochem.    Zeit."  foi  April. 

CtilhoJt  rohirtzalion. — .\  paper  by  Mr.  Koszkowski  fiom  the  "Zeit. 
Phys.  Chem.,"  15,  p.  267,  is  abstracted  in  the  I.ond.  "Pioc.  Phys.  Soc." 
for  .\pril. 

EUilrolylii  ConJuclivily  Curves.— ft.  paper  by  Mr.  Swarts  from  the 
"Zeit.  Phys.  Chem.,"  16,  p.  118.  is  abstracted.briefly  in  the  Loud.  "Proc. 
Phys.  Soc."  for  .\pril. 

J'rogress  0/ Siienlifi,  HIectro-Cliemislry. — .\  thiid  installment  of  Mr. 
Lulhei's  article  is  published  in  the  "Zeit.  f.  Blectrocbem.,"  April  5. 

aieclro-Melallurgy  0/ Gold.— the  "'Bag.  &  Min.  Jour.,"  April  20, 
gives  an  abstract  of  the  recent  litigation  and  decision  in  the  English 
court  legarding  the  MacArthui-Forr^st  patents. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Universal  £.UttroJyiiamomet,r. — A  small  pamphlet  published  by 
Springer,  Berlin,  gives  a  very  complete  description  of  an  instrument 
devised  by  Piof.  Zickler  which  can  be  used  for  measuring  current,  volt- 
age, and  watts,  of  both  direct  and  alternating  currents  within  no  small 
limits;  it  consists  of  an  electrodynamometer  in  which  the  deBeclion  of 
the  movable  coil  is  balanced  by  a  spring,  as  usual  in  such  instruments, 
the  deflection  being  always  biought  back  to  zero;  the  movable  coil 
contains  two  windings  one  of  fine  wire  and  one  of  coarse,  while  the  6xed 
coil  is  made  of  quite  a  number  of  coils  of  different  sized  wire  and  num- 
ber of  windings:  the  connections  to  all  of  these  coils  lead  to  binding 
posts  by  means  of  which  they  may  be  conveniently  coupled  in  a  number 
of  different  ways,  thus  enabling  the  instrument  to  be  used  as  an  ampere- 
meter, voltmeter,  or  wattmeter  of  adjustable  ranges;  the  data  concerning 
the  instrument  is  given  in  detail. 

Students'  Simple  Apparatus  for  Determining  the  Mee/iamcal  Equivalent 
0/  Jfeat.—Vxoi.  Ayrton  and  Mr.  Haycraft's  paper  abstracted  in  the  Digest, 
Jan.  12,  is  published  in  full  in  the  Lond.  "Proc.  Phys.  Soc."  for  April. 
Clarie  Cell  iC'/ien  Producing  a  Current. — A"  paper  by  Prof.  Skinner 
abstracted  in  the  Digest,  Oct.  20,  is  published  in  full  in  the  Lond.  "Proc. 
Phys.  Soc."  for  February. 

Resistance  Material.— A.  table  of  the  values  of  the  nickle  alloys  (men- 
tioned in  the  Digest  last  week)  is  published  in  "Elek.  .A.nz.,"  Apiil  4, 
to  which  is  also  added  a  table  for  the  maximum  currents  for  these  wires. 
Measurement  of  Intensity  of  Light  by  Chemical  Action. — A  paper  by  Mr. 
Lemoine  from  the  "Comptes-Rendus, "  120,  p.  441,  is  abstracted  briefly 
in  Lond.  "Proc.  Phys.  Soc."  for  April. 

Determination  of  Luminous  I'lux. — The  recent  paper  of  Prof.  Blondel 
from  the  "Comptes-Rendus,"  120,  p.  311,  is  abstracted  in  Lond.  "Proc. 
Phys.  Soc."  for  April. 

Resistance  Determination  in  Absolute  Measure. — A  paper  by  Prof.  Him- 
stedt  from  the  "Weid.  Ann.,"  54,  p.  305,  is  abstracted  in  the  Lond. 
"Pioc.  Phys.  Soc."  for  Apiil. 

Alternating  Current  Method  of  Determining  the  Resistance  of  Electro- 
lytes.—K  paper  by  Prof.  Kohlrausch  from  "Zeit.  Phys.  Chem.,"  15,  p. 
126,  is    abstracted  in  the  Lond.  "Proc.  Phys.  Soc."  for  April. 

Determination  of  I/tduction  Coefficients  of  Solenoids. — A  paper  by 
Prof.  Himstedt  from  the  "Weid.  Ann.,"  54,  p.  335,  is  abstracted  at  some 
length  in  the  Lond.  "Proc.  Phys.  Soc."  for  April. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Reduction  of  Telephone  Rates. — In  a  communication  to  the  "Elek. 
Zeit.,"  April  11,  Mr.  Ross  disagrees  with  the  opinions  recently  expressed 
in  that  journal  (see  Digest,  April  20),  that  the  reduction  in  telephone 
charges  can  be  accomplished  only  by  the  use  of  conversation  meters;  he 
argues  that,  taking  the  Vienna  system  as  an  example,  the  apparatus  is 
used  during  only  8  per  cent,  of  the  10-hour  day  and  he  believes  that  in 
this  the  difliculty  lies;  to  reduce  the  cost,  the  apparatus  should  be  in 
use  during  a  longer  time,  and  this  may  be  accomplished  only  by  a  system 
similar  to  that  of  Mr.  Nissl  which  has  already  been  fully  desciibed. 

Telephone  Charges. — In  the  conclusion  of  the  article  on  this  subject 
in  the  "Joui.  Teleg. ,"  March  25,  a  table  is  given  containing  the  charges 
in  most  of  the  countries  of  the  world  except  the  United  Stales;  also 
those  for  interurban  and  international  lines. 

Telephone  Systems  in  Large  Cities. — A  very  long  paper  by  Mr.  Wabner 
is  reprinted  with  the  discussion  in  the  "Elek.  Zeit.,"  April  4.  He 
discusses  the  functions  of  the  cential  stations  and  the  apparatus,  and 
criticises  the  propositions  which  have  been  made  for  large  stations;  he 
refers  more  especially  to  the  question  of  whether  it  is  possible  and 
practical  commercially  to  have  one  large  central  station  for  a  large  city 
or  whether  it  would  be    better    to    have   several  central    stations   with  a 


limited  number  of  subscribeis;  he  thinks  the  limit  for  one  station  should 
be  S,0O0  to  (). 000 subscribers;  in  the  discussion  which  follows,  differences 
of  opinion  were  expressed  regarding  the  latter. 

Telephone  .S'tciVf/iftoi/n/i.  — "L'Kclaitage  ICIec,"  March  16,  contains  a 
well  illustiated  aiticlc  by  Mr.  Vartore  in  which  he  refers  to  the  recent 
article  of  Mr.  Kingsbury  and  supplements  it  with  an  illustrated  descrip- 
tion of  the  three  piincipal  types  of  switchboards,  which  be  says  "have 
until  now  characterized  the  development  of  telephony;"  they  appear  to 
be  chiefly  of  American  origin. 

Telephone  .Service.— The  proceedings  of  the  meeting  of  the  Parliamen- 
tary Commiltee  are  published  in  the  I.ond.  "Elcc.  Kev."  and  "Ivlec. 
Eng.,"  April  12. 

y.ong  Distance  Telephony. —Thi:  "Jour.  Teleg.,"  March  25,  begins  an 
aiticle  by  Mr.  Collette. 

Application  of  the  Telephone  Jor  Fire  Alaim  Purposes.— the  "Jour. 
Teleg.,"  March  25,  abstracts  from  a  report  on  this  subject  from  the  Ger- 
man Government  Statistics  for  18'J3. 

Brake  Regulator  for  Synchronous  Movement.— \  paper  by  Di.  Raps 
describing  a  new  legulator^of  Siemens  <S^  Halske  addplid  more  especially 
to  the  Hugbes  typewriting  telegraph,  is  published  in  the  "Elek.  Zeit.," 
April  11.  He  gives  a  short  mathematical  discussion  of  the  theory  and 
describes  the  apparatus,  which  is  said  to  give  a  very  uniform  motion  and 
has  other  advantages;  it  has  been  in  use  for  almost  a  year  in  Beilin, 
wheie  it  has  given  very  good  results. 

Tcl.graph  .Slaliiti.s  for  Orrmany.-the  "Elek.  Zeit.,  "April  4,  gives  in 
some  detail  the  statistics  for  Gerraacy  for  the  year  1893.  The  length  of 
the  telegraph  lines  was  106,352  km  and  the  length  of  the  circuits 
394,552  km;  the  total  number  of  telegraph  stations  was  16.902;  the  total 
number  of  telegiams  was  30,573,522. 

Submarine  Telegraph  Cables.— the  first  part  of  a  lecture  of  a  semi- 
popular  nature  by  Mr.  Trott  is  reprinted  iu  the  "Elec.  Eng.,"  April  24; 
he  gives  a  few  details  regarding  cable  laying  and  repairing  from  a 
sailor's  point  of  view,  intimating  that  the  sailors  as  distinguished  from 
the  technical  engineers  are  "the  men  best  qualified  for  this  important 
work." 

Automatic  TelephoneJEjichange.— the  Deckeit  and  Homolka  system 
(which  has  been  in  use  in  Prague  for  a  number  of  years)  is  described 
and  illustrated  by  Mr.  Lerthold  in  the  "Elec.  Rev.,"  April  24;  (a  lef- 
ence  to  the  original  description  was  given  in  the  Digest,  Feb.  23). 

Early  History  of  the  Telephone.— the  recent  remarks  of  Prof.  Hughes 
referred  to  in  the  Digest,  April  1,  are  reprinted  in  the  "Elec.  Age," 
April  20. 

Death  from  zSo  Volts.— In  a  communication  by  Mi.  Carr  to  the  "Elec. 
Eng.,"  April  24,  he  states  that  a  fatal  accident  recently  occurred  in  the 
mines  of  the  Leavenwoith  Coal  Company  in  which  a  laboier  was 
instantly  killed  while  handling  a  machine  the  E.  M.  F.  of  which  did 
not  exceed  280  volts;  a  number  of  others  received  the  shock  at  the  same 
time  without  injury;  he  asks  for  an  explanation. 

Biographical.— .\  portrait  of  Coulomb  and  the  titles  of  seven  of  his 
memoirs,  are  given  by  Prof.  Mayer  in  the  "Elec.  Eng.,"  .\prir24. 

Opportunities  in  Electrical  Engineering.— kri  article  by  Mr.  Atkinson 
on  this  subject  is  begun  in  "El'ty,"  .\pril  24;  he  believes  that  an  elec- 
trical career  presents  to-day  as  many  opportunities  as  other  careers. 

MISCELLANEOUS. 

Calcium  Carbide  and  Acetylene.— the  "Zeit  f.  Electrochem. "  contains 
an  article  by  Dr.  Borchers  in  which  he  gives  the  history  of  these  materi- 
als stating  that  in  1891  he  published  a  desciiption  of  experiments  made 
by  himself,  from  which  it  follows  that  there  can  be  no  controlling 
patents  for  their  manufacture,  as  he  then  showed  that  metals  containing 
carbon,  that  is,  metallic  carbides,  can  be  produced  electrically  by  heat- 
ing a  mixture  of  the  metallic  oxide  and  powdered  coal;  (he  does  not 
give  the  reference  to  his  publication).  He  quotes  the  lecent  estimate 
of  Mr.  Willson  stating  that  he  has  no  confidence  in  it,  the  cost  of  the 
electric  power  being  far  too  low,  as  also  the  allowance  for  labor,  etc.  ; 
bis  own  experiments  show  that  the  amount  of  power  consumed  was  veiy 
much  greater ;  according  to  his  own  estimates  to  produce  1,000  kg  of 
calcium  carbide  will  require  900  to  1,000  kg  of  burnt  lime  according  to 
its  purity,  800  kg  of  coal  and  450  to  480  electrical  hp  during  the  12  hours. 
He  discusses  the  vaiious  propeities  and  applications  of  alkaline  carbides 
and  acetylene,  and  states  that  the  latter  may  be  pioduced  by  the  direct 
combination  of  carbon  and  hydrogen  when  an  arc  is  formed  between 
two  carbons  in  an  atmosphere  of  hydrogen.  K-a  important  property  of 
acetylene  is  that  it  can  be  combined  directly  with  nitiogen,  forming 
hydrocyanic  acid,  by  the  action  of  the  electiic  spark. 

Foundations  of  Electrical  Science.— the  Lond.  "Elec,"  April  12, 
contains  a  communication  by  Mr.  Giorgi  on  this  subject  in  which  he 
criticises  some  recent  statements  by  Prof.  Cornu  (see  Digest.  April  6) :  he 
discusses  the  question  of  what  is  the  most  consistent  and  logical  concep- 
tion of  electrical  science;  he  believes  that  it  is  about  time  that  old- 
fashioned  theories  should  be  left  out  for  more  scientific  ones;  he  sug- 
gests that  by  assuming  the  current  to  be  a  fundamental  conception,  the 
definition    of   electiomagnetic   quantities   easily  follows,   electromotive 


S40 


TH^    ^LEiCTRICAlv    'WORLD. 


Vol.    XXV.  No.  1«. 


force  for  instance  may  be  defined  as  the  coefficient  of  current  in  the 
expressior  of  power,  that  is  the  power  per  unit  current.  He  believes 
that  such  a  method  would  be  a  rational  one  for  the  establishment  of 
electrical  science. 

Carbide  0/  CaUiiim. -The  ■'Prog.  .\Re."  April  15,  contains  a  short 
paper  by  Mr  Doherty  on  "Carbide  of  Calcium"  read  at  the  recent  meet- 
ing of  the  Ohio  Oaa  Light  Association;  he  gives  a  brief  summary  of  the 
subject ;  he  states  that  even  at  $100  per  ton  it  might  rob  the  gas  man  of 
some  business:  "it  looks  very  much  as  though  in  a  very  short  time  it 
would  own  the  field  for  cai  and  isolated  lighting."  This  is  followed  by 
anothei  paper  on  the  same  subject  by  Mr.  Goodwin,  giving  bowevei  very 
little  technical  matter;  he  states  that  this  material  may  possibly  have 
an  influence  on  the  ga5  business  not  realized  or  dreamed  of  at  this  time. 

Death /torn  an  Eleclric  Sliock.-Tbc  "Elec.  Kev.."  April  24.  contains 
an  ailiele  b»  Dr.  Bleyer  on  "Dynamic  Apoplexy"  in  which  he  claims 
that  the  cause  of  death  after  receiving  a  lethal  dose  of  current  is  due  to 
what  he  terms  dynamic  apoplexy,  a  fact  which  he  ascertained  by  close 
investigation.  Micioscopic  specimens  of  the  brain  of  the  criminal 
Hampton,  who  was  recently  executed  in  New  York,  are  shown,  demon- 
strating the  uipture  of  many  blood  vessels  both  in  the  cere'brum  and  in 
the  cerebellum,  which  furnish  proofs  that  point  toward  the  great 
dynamic  power  of  the  current  to  rupture  the  bloodvessels  in  these 
regions,  as  well  as  in  others  such  as  the  liver.  He  advocates  theiuse  of 
artificial  respiiation  in  case  of  accidental  shock. 


New  Wood  Multipolar  Dynamo. 


The  accompanying  illustrations  represent  a  new  60-kw  medium 
speed  dynamo  for  incandescent  lighting  or  power,  designed  by  Mr. 
James  ].  Wood,  electiician  and  mechanical  engineer  for  the  Fort 
Wayne  Klectric  Corpoiation.  Fig.  1  shows  the  complete  machine,  which, 
like  all  of  Mr.  Wood's  apparatus,  presents  a  very  attiactive  and  substan- 
tial appearance,  while  the  mechanical  perfection  of  detail,  workmanship 
and  6nish  characterize  it  as  a  modern  high  grade  machine.  In  the 
several  sizes  up  to  and  including  120  kw.  the  lower  poition  of  the 
field,  pedestals  and  base  are  made  in  a  single  casting,  while  in  the 
larger  sizes,  which  have  an  outboard  bearing,  the  parts  aie  cast  sepa- 
lately  and  bolted  to  the  base,  making  the  dynamo  easier  to  handle  in 
making  installations.  A  notable  featuie  in  this  generator  is  the  absence 
of  most  of  the  loose  cables,  wiies  and  connections  so  generally  used, 
the  connections  in  this  case  being  made  within  a  closet  in  the  journal 
pedestal,  which  is  normally  closed  by  a  grating.  The  main  terminals 
are  mounted  on  slate  bases  at  each  side  of  th'e  pedestal,  as  shown  in  the 
cut.  The  two  small  binding  posts  shown  in  front  aie  for  the  field 
rheostat  connections.  The  dynamo  is  compound  wound  and  can  be  run 
in  either  direction  by  simply  changing  the  brush  holders  on  the  studs 
without  changing  any  of  the  connections,  the  biush  holders  being  so 
proportioned  with  relation  to  the  commutator  that  the  act  of  reversing 
them  on  the  stud  changes  the  point  of  contact  90  degrees,  placing  them 
in  the  conect  position  for  commutation  when  the  dynamo  is  run  in  the 
opposite  direction.  The  curved  pedestal  on  the  commutatoi  end  is  also 
a  decided  advantage,  as  it  not  only  reduces  the  flooi  space  and  weight 
of  metal  required  in  the  base,  but  allows  the  dynamo  to  be  turned  end 
for  end  on  the  sub-base  if  desired.  The  bearings  are  self-oiling  and 
aligning,  and  are  of  ample  proportion  to  withstand  the  strains  to  which 
they  are  subjected.  The  field  coils  are  wound  on  steel  spools  with  brass 
heads,  making  them  very  easy  to  replace  in  case  of  an  accident. 
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porting,  there  being  no  strain  on  the  spider  or  bolts  other  than  that 
produced  by  the  torque,  and  as  a  consequence  the  spider  can  be  of 
exceedingly  small  cross  section  and  in  marked  contrast  to  the  heavy  cast 
iron  or  steel  structure  usually  required.  The  hooks  which  engage  with 
the  clamping  bolts  not  only  break  joints  but  alternate  in  position  leaving 
spaces  between  the  adjacent  segments  equal  to  the  thickness  of  the  iion 
punchings.  which  gives  a  very  great  increase  in  the  radiating  surface  of 
the  core. 

A  careful  set  of  tests  aie  said  to  have  shown  that  with  this  construction 
there  is  absolutely  no  current  generated  in  the  clamping  bolts  or  spideis. 
The  advantages  claimed  may  be  summed  up  as  follows:  Minimum 
weight  of  armature;  gieatly  increased  ladiating  surface;  self-supporting 
core  construction;  simplicity  of  spider  construction;  economical  use  of 
sheet  iron,  and  small  cost  for  punching  dies  and  their  tuainlenance. 
This  method  is  particularly  advantageous  in  the  construction  of  arma- 
tures of  large  diameter. 


^.. 
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Fig.  2. — Akm.^tube  Details 


The  armature  construction  of  this  machine  embodies  several  novel 
features.  Fig.  2  shows  the  commutator  and  complete  core  with  one  of 
the  coils  in  place,  and  Fig.  3  shows  one  of  the  armature  punchings,  the 
method  of  building  up  the  core,  and  one  of  the  coils  before  being  insu- 
lated. As  will  be  seen  fiom  the  cut.  the  armature  core  is  built  up  of 
segmental  punchings,  having  hooks  projecting  fiom  the  inner  edge, 
which  partly  enclose  the  clamping  bolts.  These  punchings  alternate 
with  one  another  in  order  to  break  joints,  the  hooks  making  contact  with 
the  bolts  on  opposite  sides,  but  without  completing  the  magnetic  circuit 
around  them.     This  constiuction  renders  the  several  segments    self-sup- 


FiG.  1.— Wood  Generator. 

The  armature  coils  present  features  of  rather  greater  simplicity  than 
the  bai  method  of  winding  heretofore  employed  and  embodies  decided 
electrical  and  mechanical  advantages. 

The  coil  is  composed  of  four  bale  wires,  wound  on  a  former,  with  a 
heavy  copper  connector  soldered  at  one  end,  which  makes  connections 
by  screws  to  the  commutator  segments.  This  construction  obviates 
joints  at  each  corner  of  the  winding,  and  reduces  the  number  of  soldered 
joints  foim  five  to  one,  as  compared  with  the  bar  method.  As  a  con- 
sequence the  resistance  of  a  turn  and  the  C'R  losses  in  the  armature  are 
materially  reduced.  After  being  formed  in  shape,  shown  in  Fig.  3,  the 
coil  is  carefully  insulated  and  placed  in 
-^  position  on  the  core,  as   shown  in    Fig.  2, 

the  return  ends  being  soldered  into  holes 
in  the  commutatoi  connector  referred  to. 
The  commutator  is  then  slipped  on  the 
shaft  and  each  connection  secured  to  its 
proper  segment  by  two  sciews. 

The  commutator  is  constructed  of  hard 
drawn  copper  with  mica  insulation, 
and  put  together  by  hydraulic  pressure. 
The  commutator  segments,  brushes  and 
brush  holders  are  of  ample  cross  section  for 
the  curients  which  the  dynamo  is  intended 
to  generate.  The  armatuie  circuits  are  so 
arranged  and  connected  that  either  two  or 
four  sets  of  brushes  can  be  used  on  the  com- 
mutator; either  set  can  be  removed  while 
the  dynamo  is  running,  and  the  remaining  set  will  carry  the  current  with- 
out over-heating.  On  a  lecent  test  a  60-kw  dynamo  was  run  on  a  load  of 
525  amperes  at  120  volts  for  10  bonis,  after  which  careful  readings 
were  taken,  and  the  result  showed  the  maximum  rise  in  ten  perature 
in  any  part  of  the  machine  to  be  only  35  degrees  C.  above  that  of 
the  room. 

The  dynamo  weighs  complete  7,300  pounds,  while  the  arma'uie  com- 
plete weighs  but  950  pounds,  and  at  a  speed  of  650  revolutions  per  min- 
ute delivers  500  amperes  at  120  volts,  which  can  be  laised  to  140  if 
required. 
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Fig.  3. — Armatuke  Coke  and  Commutator. 
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An  Electrical  Porcelain  Factory. 


Owing  to  the  dilficiilty  txpeiit'Dccd  in  obtainirK  in  very  great  quantity 
porcelain  possessins;  the  requisite  character  for  clectiical  work,  tlie 
General  Ivlectiic  Company  established  sonic  time  ago  a  veiy  complete 
porcelain  factory  as  an  integral  part  of  its  imiuense  plant  at  Schenec- 
tady, and  this  has  been  in  constant  operation  ever  since  with  excellent 
lesults. 

This  porcelain  factory,  although  only  a  potteiy  in  miniature,  is  never- 
theless complete  as  to  details,  coinprising^kilns,  mixing,  moulding,  and 


stamping  department,  may  fit  accurately.  The  catalogue  number  of  each 
piece  of  porcelain  is  cut  in  the  die,  ao  that  the  number  appears  in  lelief 
on  the  base  of  the  finished  piece.  The  lowei  part  of  the  die  is  fixed  to 
a  small  table,  which  can  be  moved  up  or  down  by  means  of  a  fool  lever 
and  sets  in  a  hollow  space  in  a  larger  table  forming  the  base  of  the 
piess.  The  upper  part  of  the  mould  is  fitted  to  a  sliding  bar.  which  is 
elevated  or  depiessed  by  a  lever  and  screw.  When  the  die  is  fixed  in 
position,  the  pressman  weighs  out  the  proper  quantity  of  pulverized 
clay  to  be  used.  With  a  small  biush  the  two  dies  are  then  thoroughly 
dampened.     The  bottom  one  is  then  loweied  to  its  noimal  position,  and 


MixiN.-,   R, 


drying    rooms,  and  a  full    equipment    of    the    latest'and  most  approved 
machinery. 

The  building  is  a  two  sloiy  brick  structure  covering  an  area  of  about 
14,000  square  feet.  On  entering  by  the  main  door  one  is  admitted 
immediately  to  the  mixing  room  where  crude  kaolin,  or  china  clay  is 
brought  to  be  washed,  manipulated  and  mi.xed.  .\fter  passing  through 
the  mixing  machine,  the  clay  is  strained  through  bags  to  remove  any 
hard  material  which  might  interfere  with  the  succeeding  operations. 
From  the  straining  press  it  comes  in  large  lumps,  and  in  that  condition 
is  partly  diied,  placed  in  a  pulverizer  and  leduced  to  the  necessary  con- 


the  operator  pours  in  the  clay  and  presses  it  down  evenly  with  bis^hands 
to  give  it  a  preliminary  packing.  A  vigorous  twist  given  to  the  lever 
brings  the  upper  die  down  upon  the  clay  with  considerable  pressure; 
another  twist  in  the  opposite  direction  raises  the  uppei  mould,  and  at  the 
same  time  the  lower  one  is  elevated  by  the  foot  lever.  A  depression  of 
the  lal'er  then  lowers  the  bottom  die,  and  leaves  the  mass  of  clay, 
pressed  into  the  desired  form,  in  the  hands  of  the  workman.  This  is 
laid  with  others  upon  a  rack  to  undergo  the  process  of  air  drying.  The 
entire  space  in  the  centre  of  the  press  room  as  well  as  a  pait  of  the 
second  floor  in  the  main  building  is  occupied  by  these  racks. 


P.\RTi.\L  View    of    Press   Room. 


ditioD  for  use  hi  the  press  room,  to  which  it  is  taken    in   the    shape    of 
moist,  grayish,  disintegrated  clay. 

The  pressing  room  is  immediately  over  the  mixing  room.  The 
machines  in  which  the  porcelain  is  moulded  are  upright  screw  presses 
and  stand  along  three  sides  of  the  room  directly  under  large  windows. 
The  moulds  used  are  made  of  special  tool  steel  by  a  corps  of  experienced 
tool  makers  in  the  woiks.  In  designing  the.se  moulds,  or  dies,  the 
shrinkage  of  the  porcelain  due  to  the  drying  and  pressing  is  calculated 
to  a  nicety,  in  order  that  when  the  porcelain  leaves  the  kilns  in  its 
finished  state,  the    metal    pieces,  which    have    been  punched  out  in  the 


The  door  in  the  press  room  opens  into  a  spacious  room  which  occupies 
pait  of  the  second  floor  at  the  left  wing  and  the  whole  of  the  main 
building.  In  this  room  all  the  pieces  are  touched  up;  the  burrs  are 
removed  fiom  all  holes  through  which  screws  and  punchings  are  to 
pass;  the  marks  of  the  dies  are  cut  off  and  the  pieces  put  into  final 
condition  for  baking  and  sent  to  the  kilns. 

Descending  from  the  finishing  room,  the  kiln  room  on  the  ground- 
floor  is  reached,  where  are  to  be  found  four  pottery  kilns  constructed 
after  the  latest  approved  methods,  .\iound  the  kiln  stands  piles  of 
yellow  "hillers"  and  "saggeis"  which  are  made  in  one   corner   of  the 
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kiln  room.  Tbese  are  filled  with  the  moulded  pieces  of  clay,  covered 
and  hermetically  sealed.  The  kiln  is  then  filled  with  them  and  the 
doois  closed. 

.'\fter  the  first  baking  the  porcelain  comes  out  in  the  form  of  a  hard, 
white,  compact  "biscuit."  For  certain  insulating  purposes,  this 
"biscuit"  is  employed  as  it  comes  fiom  the  kilns.  It  is  non-absoibent 
to  a  high  degiee,  and  is  used  for  socket  bases  and  other  purposes  where 
the  poicelain  is  not  exposed.  Foi  switch  bases,  insulators,  cut-outs, 
etc.,  however,  the  porcelain  is  glazed,  and  sabjected  to  another  firing. 
When  it  leaves  the  firing  kiln  it  is  beautifully  white,  compact  in  tex- 
ture, extremely  hard,  and  has  exceedingly  high  insulating  properties. 

Prom  the  kilns  the  porcelain  which  is  to  be  used  in  cut-outs, 
switches,  sockets,  transformer  connecting  boards,  and  in  many  other 
appliances,  is  taken  to  the  second  story  of  the  right  wing  of  the  build- 
ing, where  the  metal  parts  are  attached. 

The  insulators  for  special  work,  such  as  for  transmission  at  very  high 
voltages,  are  tested  in  a  small  room  adjoining.  Kach  insulator  is  sub- 
jected to  as  severe  a  test  as  could  be  devised,  and  before  being  accepted 
as  satisfactory  must  show  a  capability  of  withstanding  a  pressure  of 
25,000  volts  alternating  current.  In  order  to  test  the  endurance  of  tbese 
insulators,  the  testing  current  has  been  raised  as  high  as  52,000  volts 
before  any  of  these  special  insulators  gave  way.  The  only  trace  of  the 
enormous  pressure  then  apparent  on  the  outside  of  the  insulator  was  a 
pin  point  hole  scarcely  perceptible. 


An  Hydraulic  Clutch  Operating  Device. 


In  the  operation  by  hand  of  friction  clutches  considerable  effort  is 
required  on  the  part  of  the  attendant,  and  a  great  deal  of  running  about 
is  necessitated  between  the  points  where  the  clutches  are  operated  and  the 
switchboard,  etc.,  and  it  is  of    the  greate.st    advantage  to  be  able  to  con- 


Electric  Towels  and  Underclothing. 


A  person  (or  persons),  says  the  London  Eh-ctrica!  Kez'ic-v,  under  the 
style  of  the  .'Vnti-rheumatic  Towel  Company,  is  endeavoring  down  at 
Manchester  to  exploit  the  ailments  of  valetudinarians  and  other  weak- 
minded  and  feeble-bodied  humans,  by  advising  them  to  purchase  electric 
towels  and  electric  underclothing.  An  extract  which  speaks  for  itself, 
and  taken  from  one  of  the  circulars,  is  as  follows:  "The  anti-rheumatic 
towel  is  made  from  a  fibre  which  generates  electricity  on  any  part  of  the 
human  body  by  friction.  Cotton  and  linen  produce  it  similarly,  and 
woollen  is  more  powerful  than  either ;  but  these  and  all  other  known 
fibres  absorb   what  they    produce.     The  anti-rheuiuatic  towel,  having    a 


HvDR.wLic  Clvtch  Controller. 

trol  the  operation  of  these  clutches  from  the  point  where  the  general 
control  of  the  station  is  centred,  namely,  the  switchboard.  By  the 
use  of  the  system  here  described,  which  is  an  invention  of  Mr.  J.  Brodie 
Smith,  of  Manchester,  N.  H.,  it  is  possible  by  the  simple  turning  of 
suitable  valves  to  control  the  operation  of  any  number  of  clutches  or 
other  power  transmrtting  devices  from  the  switchboard  or  other  central 
point,  irrespective  of  the  distance  at  which  are  located  the  different 
devices  controlled. 


Partl\l'View  of   .Assembly  Room. 


negative  power,  compels  the  body,  or  part  on  which;  it  operates,  to 
absorb  the  electricity  it  generates.  The  work  there  begun  by  the  towel 
can  be  carried  on  by  wearing  underclothing  made  from  the  same  fibre. 
The  slight  friction  caused  by  the  movement  of  the  limbs  continues,  by 
a  gentle  process,  to  permeate  the  system  with  electricity,  and  invigor- 
ates the  blood  to  a  lively  circulation.  Thus  the  body  is  strengthened, 
and  the  healthful  glow  which  results  is  a  permanent  resistant  against 
change  of  temperature."  The  confiding  public  is  then  assured  that  a 
cure  in  a  natural  way  "is  effected  if  the  towel  is  applied  freely  to  the 
parts  affected,  and  if  this  treatment  is  followed  up  by  the  wearing  of 
electric  knee-caps,  cuffs,  waist-belts,  chest  protectors,  vests,  pants,  com- 
binations, etc.,"  which  seems  rather  a  lot  of  clothes  to  wear  all  at  once. 


The  action  of  this  device  will  be  understood  from  an  inspection  of  the 
accompanying  cut,  from  which  it  will  appear  that  each  clutch  is  pro- 
vided  with  a  double-acting  hydraulic  cylinder  connected  with  the  lever. 
This  cylinder  is  connected  to  a  source  of  hydraulic  pressure  and  to  the 
operating  point  by  means  of  piping,  and  situated  at  the  operating  point 
is  a  four-way  valve,  suitably  arranged  to  provide  for  the  turning  on  of 
the  pressure  to  either  end  of  the  hydraulic  cylinder  or  of  cutting  off 
the  pressure  altogether.  In  one  of  the  positions  of  this  four-way  valve 
the  hydraulic  pressure  acts  upon  the  piston  so  as  to  ihrow  the  clutch  in; 
in  the  reverse  position  of  the  valve,  the  pressure  acts  oppositely  on  the 
piston,  and  throws  the  clutch  out.  By  a  careful  manipulation  of  the 
valve   the    clutch    may  be   thrown  in   and   the   load  "picked  up"  very 
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gradually.  In  connection  with  the  hydraulic  cylinder  may  be  electrical 
contacts  so  arranged  as  to  indicate  at  the  controllins  point  the  position 
of  the  clutch— whether  in  or  out,  and  pressure  gauges  are  provided  cor- 
responding to  each  clutch,  showing  in  which  direction  the  clutch  is 
being  moved,  how  fast  it  is  moving,  and  whether  oi  not  it  has  reached 
the  end  of  its  travel. 

It  is  obvious  that  there  is  hardly  any  reasonable  limit  to  the  number 
of  clutches  which  can  be  handled  from  a  given  point,  and  a  controlling 
board  foi  four  clutches  is  shown  in  the  lower  left  hand  corner  of  the 
illustration. 

The  character  of  this  device  would  seem  to  be  such  as  to  appeal  with 
great  force  to  the  practical  central  station  man  who  has  tried  to  accom- 
plish the  somewhat  difficult  task  of  being  in  two  places  at  once— at  the 
clutch  lever  and  at  the  regulating  rheostat — and  it  is  believed  that  this 
arrangement  is  capable  of  extensive  application  throughout  installations 
employing  this  method  of  transmitting  power  to  or  fiom  electrical 
macbineiy. 


The  dynamo  also  fuinishea  current  for  lights  at  the  rectory  as  well  as  a 
small  motor  and  pump  combination  at  a  neighboiing  house.  The  engine 
is  started  by  a  member  of  the  rector's  household,  and  is  left  for  hours 
together  without  any  attention.  This  can  he  safely  done  for  the  reason 
that    the    exhaustion    of    the  supply  of    oil  simply  causes  the  engine  to 
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An  Efficient  Oil  Engine. 


Oil  engines  are  now  being  extensively  used  in  ICurope,  and  have 
proved  very  successful  and  economical  there  for  isolated  electric  lighting 
plants  and  other  purposes.  As  this  fact  is  rapidly  being  recognized  in 
this  country  a  description  of  the  oil  engine  built  by  Piiestman  &  Co., 
Philadelphia,  Pa.,  will  be  of  interest. 

This  engine  is  shown  in  Fig.  1.  It  is  operated  by  the  ignition  of  a 
fine  oil  spray  which  is  drawn  into  the  cylinder  of  the  engine  behind 
the  piston  in  quantities  varying  in  proportion  to  the  load  being  dtiven. 
By  varying  the  spiay  of  oil  excellent  regulation  is  obtained  without 
the  necessity  of  suppressing  expansions,  and  the  uniform  speed  thus 
obtained  has  secured  for  the  engine  an  excellent  recoid  in  incandescent 
work.  In  this  connection  an  inspection  of  the  indicator  card  shown  in 
Fig.  2  will  be  interesting. 

In  giany  respects  the  engine  is  similar  in  its  mode  of  working  to  gas 
and  other  forms  of  internal  combustion  engines,  but  there  are  essential 
differences  to  be  considered,  one  of  the  most  important  of  which  con- 
sists in  the  use  of  high  fire  test  safety  oil  (150  degrees).  The  oil  is 
not  carburized,  and  then  used  as  a  gas,  however,  but  is  broken  up  into 
a  fine  spray  by  a  special  device,  and  passes  into  the  mixer  (which  coi- 
responds  somewhat  to  the  steam  chest  of  a  steam  engine  and  is  shown 
directly  below  the  back  end  of  the  cylinder)  where  it  is  kept  warm  by 
the  exhaust  passing  around  it.  It  is  thence  drawn  into  the  cylinder 
and  there  ignited  by  means  of  an  electric  spark,  which  is  caused  to  pass 
between  two  platinum  points  just  as  the  piston  passes  the  centre. 

The  Priestman  engine  is  especially  adapted  for  long  runs.     As  will  be 
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Fic.  2. —  Indicator  Cards. 


stop,  and    entails    no    danger    whatsoever.     There  is  no  extra  insurance 
incurred,  which  is  due  to  the  use  of  high  lest  oil. 

The  Franklin  Institute  has  recently  awarded  the  John  Scott  Legacy 
p'ize  and  medal  to  the  inventors  of  the  Priestman  engine  in  recognition 
of  its  merits. 


New  Cut°Outs. 


.\  new  line  of  cut-outs  has  recently  been  placed  on  the  market  by 
IMward  J.  McKvoy,  157  Cedar  street,  New  York,  late  electrical  con- 
structor of  the  William  Cramp  &  Sons  Ship  and  Kngine  Building  Com- 
pany, of  Philadelphia.  The  connecting  bars  are  made  from  metal  of 
the  best  conductivity,  and  run  from  end  to  end  in  giooves  at  right  angles 
with  the  main  wire  grooves,  which  are  separated  by  a  solid  wall  of 
porcelain,  thereby  making  it  impossible  for  a  short  ciicuit  to  occur. 
The  binding  screws  for  the  main  connections  are  unusually  stout.  The 
branch  connections  are  made  by  inserting  the  wiies  in  a  solid  piece  of 
metal,  through  which  a  set  .screw   penetrates,    thereby   making  a  secure 
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Fig.  1. — Improved  Oii.  Engine. 


SiNGi,E  AND  Double  Br.\xch  euT-uuTS. 


seen  from  the  illustration  it  is  modelled  after  the  design  of  the  Straight 
Line  steam  engine,  provided  with,  centrally  hung  fly  wheels,  ample 
bearings,  and  a  lubricating  system  designed  for  continuous  feeding 
'through  extended  periods  of  service.  The  piston  requiies  no  lubrication, 
as  it  works  constantly  in  au  oily  atmosphere.  The  engine  occupies  com- 
paratively little  space  and  its  working  parts  are  few  and  easily  acces- 
sible. It  is  built  with  a  solid  bed  plate,  and  is  self-contained,  requiring 
a  minimum  amount  of  foundation  work. 

One  of  these  engine.s  has  recently  been  placed  in  the  basement  of  the 
rectory  of  a  church  in  a  subuiban  district,  where  it  is  employed  for 
driving  a  deep  well  pump  and  a  dynamo  which  furnislies  current  to 
operate    an    electric    motoi,  working    the   bellows  of  the  church  organ. 


and  efEcient  contact.  Between  the  main  and  the  branch  connections  is 
a  receptacle  in  which  a  porcelain  fuse  cup  is  inserted.  The  leplacing 
of  the  fuse  entails  no  further  labor  than  is  involved  in  the  loosening  of 
two  sciews.  and  detaching  the  fuse  cup,  which  can  readily  be  replaced 
without  the  slightest  danger  of  short  circuiting  or  arcing.  Particular 
attention  is  paid  throughout  to  the  constructions  of  these  appliances 
in  order  that  absolute  reliance  may  be  placed  in  them.  The  larger  sizes 
are  specially  adapted  for  large  feedeis,  taking  a  3-0  or  4-0  wire  easily. 
The  medium  sizes  are  the  same  type,  and  the  smallest  is  a  fuseless 
branch  block  mostly  used  in  marine  construction,  and  is  now  being  em- 
ployed on  the  St.  Louis  and  St.  Paul  of  the  .■American  Line  of  ships 
bein^  constructed  at  Cramp's  ship  yard. 


,^inancial  3ntelltgcnce, 

The  Electrical  Stock  Market. 

New  York.  April  27    1805. 

THE  ELHCTRICAL  STOCK  LIST  mainlained  a  pretty  steady  front  this  week, 
and  most  of  the  uncertainly  caused  by  the  annonncemeni  of  the  Standard  Tele 
phoae  Company's  orjjanizatiou  and  by  the  reports  concerning  the  General  Elec- 
Iric-Wesiinghouse  deal,  has  been  either  dispelled  or  lulled  by  the  lack  of  devel- 
opment in  both  directions. 

AMERICAN  BELI.  rallied  early  in  the  week  from  last  Saturday's  closing  to 
1S3.  and  did  not  at  any  time  lose  any  of  its  6rst  advance.  Competent  judges  of 
the  situation  express  the  beliel  that  the  Bell  Company  will  gain  at  least  60.000 
telephones  this  year,  but  as  there  is  no  reason  to  believe  in  a  maintenance  of 
old  rentals  the  gain  in  the  output  may  mean  comparatively  little  financially. 
Friends  of  the  Bell  interests  base  their  sanguine  views  upon  the  Bell  Company's 
prosperity  in  Canada,  where  the  telephone  patents  have   been  free  for   several 

THE  WESTINGHOUSE  AND  GENERAL  ELECTRIC  fiasco  is  explained,  by 
those  claiming  to  be  posted,  as  being  due  to  the  fact  that  the  first  consultation 
between  the  General  Electric's  committee  and  its  own  executives  developed 
"fundamental  objections  to  negotiations  on  the  outline  proposed."  As  a  con- 
sequence the  G  K.  committee  had  no  meeting  with  the  Westinghouse  committee, 
but  reported  the  facts  back  to  the  General  Electric  board,  and  asked  to  be 
discharged.  No  subsequent  action  has  been  taken,  so  far  as  it  is  possible  to 
learn. 

ELKCTRICAI,    STOCKS. 

Par.  Bid.    Asked 

Chicago  Edison  Company 100  120  12S 

Edison  Electric  111.,  New  York 100  97!4         98;  i 

••        "        Brooklyn 100  ..  108 

Boston 100  124  12S  . 

Philadelphia 100  115   , 

Edison  Ore  Milling 100  13  IS 

Electric  Storage  Co..  Philadelphia 100  28  29 

General  Electric 100  33^         333^ 

General  Electric,  pref -   .         100  (i3%         64]4 

Westinghouse  Consolidated,  com SO  34  35 

pref SO  ..         52 

BONDS. 

Edison  Electric  111..  New  York 100  1055^  105^ 

Edison  Electric  Light  of  Europe 100  75  85 

General    Electric  Co.    deb.  5s 100  . .  9054 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   TelepBone 100  183  184 

American  District  Telegraph 100  30  40 

American  Telegraphs  Cable 100  91 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  141 

Erie  Telephone 100  53  S3]4 

Gold  &  Stock    Telegraph 100  105 

New  England  Telephone 100  67  68 

New  Yoik  &  New  Jersey  felephone 100  103  105 

Postal  Telegraph-Cable 100  635^ 

Western  Onion   Telegraph 100  89  W/ 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  16^  16% 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100              9  11 

pref 100  ..  53 

Buffalo   St.    Ry 100  66  69 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Rv 100  305  315 

Columbus  St.  Rv 100  46  49 

Consolidated  Traction  of  N.  J ..  30  33 

Electric  Traction.  Philadelphia 50  71  71}4 

Long  Island  Traction lOO              9  9'4 

Louisville  St.  Ry.  com 100  37  39 

"            "      "       pref 100  87  88 

Metropolitan  Traction,    Philadelphia 100  89^  90 

New  Orleans  Traction 100  IS  18 

pref 100  56  60 

North  Shore  Traction 100 

"                 "       pref 100  74  83 

People's  Traction  $30  pd 25  SSii  59 

JPhiladelphia  Traction SO  81^  82 

Rochester  SL  Ry ..  38 

Union  Ry.  (Huckleberry) 100  112  115 

West  End,  Boston 100  (A^  65 

"      pref 100  88 

Worcester  Traction 100  13  16 

"    pref 100  81  85 

BONDS. 

Buffalo  St.  Ry.  1st  con.  5s 100  101 

*Blnghamton  Railroad  Co.  Sa 100  99           166 

♦Columbus  St.  Ry.  1st  5s 100  9 

Rochester  St.  Ry.  1st.  5s ■ 100  95             97 

•Dnion  Ry.  1st.  mtge  6s 100  105            108 

•Westchester  Electric  1st.  mtge.  Ss 100  i  98           101 

•  With  accrued  interest. 
}  Ex-rights. 


Special  (Eorresponbcnce, 


New  York  Notes. 


Office  of  the  Electrical  World.     1 
253  Broadway,  New  York.  April  29.  1895.  i 

THE  OAKMAN  ELECTRIC  COMPANY.  136  Liberty  street,  has  assigutd.  with 
Will.  D.  Murray  as  trustee. 

WATKINS  GLEN  will  be  lighted  electrically  this  year,  and  there  can  be  no 
doubt  as  to  the  magnificent  results  provided  the  lights  be  judiciously  located  and 
arranged. 

MR.  MAURICE  W.  THOMAS,  president  of  the  Mason  Telephone  Company. 
of  Richmond.  Va  .  is  in  the  cily  with  his  wife.  Mr  and  Mrs.  Thomas  will  be 
at  the  St.  Denis  for  several  days 

THE  MADISON  SQUARE  LIGHT  COMPANY,  operating  the  plant  formerly 
controlled  by  the  East  River  and  Thomson  Houston  companies,  has  mortgaged 
all  its  rights,  privileges  and  franchises  to  the  State  Trust  Company  for  $500,000 
to  pay  ofiF  the  indebtedness  incurred  by  the  acquisition  of  the  East  River  plant. 

MR.  THOMAS  AHEARN,  president  of  the  Ottawa  Electric  Company.  Ottawa. 
Canada,  was  in  the  city  last  week  and  reports  business  as  being  very  satisfac- 
tory in  his  city  and  vicinity.  Mr.  Ahearn's  couipany  is  at  prestnt  operatiiig  650 
arc  lamps  and  15,000  incandescentsand  doing  a  liberal  portion  of  power  business. 

CHEAP  LIGHT.— A  bill  is  before    the   legislature 
lighting  contracts  must  be  sold  at   auction    and    mu 
lower  than    any  now  prescribed    by  lair.     It  furthei 
such  lighting  contracts  shall  not  exceed  15  ; 
shall  furnish  private  lights  to  the  citizens   , 


vhich    pro 


ides  that  city 
to  the  city  prices 
i  that  the  term  of 
and  that  the  successful  bidder 
i^er  prices  than  the  said  bidder 
had  previously  been  charging,  and  progressively  lower  for  each  year  cf  the 
term.  The  bill  is  to  take  effect  in  the  cities  of  New  York,  Urooklyn,  and  Buflalo. 
W.J  RICHARDSON,  son  of  the  late  "Deacon"  Richardson,  and  for  many 
years  secretary  of  the  American  Street  Railway  Association,  died  at  the  Presby- 
terian Hospital.  New  York,  on  April  26.  after  a  surgical  operation  for  hemor- 
rhage of  the  bowels.  Mr.  Richardson  was  born  at  Albany,  N.  Y..  Oct.  22. 
1849.  and  in  18fi7  entered  the  street  railway  field  as  assistant  to  his  fathei  in  the 
management  of  the  Brooklyn  &  Jamaica  Railway  Company.  Three  years 
later  he  bee  me  fuperintendent  of  the  Rockaway  Beach  Railway  &  Steamboat 
line,  and  in  1872  was  made  a  director  of  the  Atlantic  Avenue  Railway  Company. 
Owing  to  his  sympathy  with  the  strikers  in  the  late  unpleasantness  of  the 
Atlantic  Company  with  its  employees,  Mr.  Richardson  was  dropped  from  the 
directorate  of  that  company  a  few  days  before  his  death. 

GEN.  THOMAS  T.  ECKERT.  president  of  the  Western  Union  Telegraph  Com- 
pany, celebrated  the  seventieth  anniversary  of  his  birth  on  April  23.  and  the 
employees  in  the  Western  Union  Building,  at  105  Broadway,  look  advantage  of 
the  day  to  present  a  testimonial  of  their  regard  for  Gen.  Eckert  personally, 
as  well  as  their  appreciation  of  his  services  as  the  president  of  the  company. 
When  he  reached  his  office  at  the  usual  hour  he  was  met  by  a  delegation  of 
more  than  thirty  of  the  officers.  They  represented  every  department,  and  each 
one  wore  a  bright  flower  on  his  coat.  All  personally  congratulated  the  Gen- 
eral on  having  passed  his  seventieth  year  in  health  and  strength.  Superintend- 
ent W.  J  Dealy.  of  the  Commercial  News  Department,  then  presented  Gen. 
Eckert  with  the  employees'  testimonial,  consisting  of  a  magnificent  floral 
offering. 

THE  GENERAL  ELECTRIC  WINS  ITS  TAX  SUIT.— Justice  Leslie  W.  Rus- 
sell, of  the  Supreme  Court,  handed  down  a  decision  last  week  relieving  the  Gen- 
eral Electric  Company  from  paying  city  taxes.  The  property  of  the  Edison 
Electric  Light  Company  was  assessed  originally  at  fHO.OOO  and  that  of  the 
Edison  General  Electric  Company,  which  succeeded  the  former  concern,  was 
assessed  at  Jir..OOO.00O.  but  afterward  reduced  to  $600,000.  The  General  Electric 
property  valuation  was  placed  at  ffiO. 000.000  and  later  reduced  to  J8.040.80n.  Tl-e 
three  companies  (whose  properties  are  held  independently  of  each  other,  not- 
withstanding the  control  by  the  General  Electric  of  all  the  interests)  protested 
against  paying  taxes  for  1894  on  the  ground  that  their  offices  and  headquarters 
are  in  Schenectady  County,  where  they  are  liable  for  taxes,  if  at  any  place. 
They  took  certiorari  proceedings  before  the  bupieme  Court  for  the  purpose  of 
reviewing  the  action  of  the  tax  commissioners  and  the  decision  handed  down 
by  Judge  Russell  is  the  result.  He  holds  that  the  taxing  authorities  of  Schenec- 
tady County  alone  have  the  right  to  assess  and  lax  the  value  of  the  personal 
property.  


New  England  Notes. 


Branch  Office  of  The  Electrical  World.  1 
Room  91,  Hathaway  Building,  620  Atlantic  Ave.,  V 
Boston,  April  29,  1894.  ( 

FIVE  CENT  FARES  to  all  parts  of  the  cily  were  adopted  by  the  Bridgeport 
Conn.)  Traction  Company  on  April  22. 

BOSTON'S  NEW  POSTAL  TROLLEY  CARS  are  expected  to  be  ready  fcr 
service  in  a  veiy  few  days.  Second  Assistant  Postmaster  Neilson  expresses  the 
opinion  that  the  use  of  the  cars  will  verj  greatly  improve  the  local  service. 
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THE  QUESTION  OP  HLHCTRICALLY  DRIVING  TEXTILE  MACHINERY 
is  being  seriously  invcstigat»l  in  New  England.  Mr.  Sidney  B.  Paine,  of  Doslon, 
read  a  paper  on  llie  .subject  last  week  at  the  annual  meeting  of  the  New 
England  Coilon  Manufacturers'  Association,  at  Provldeuce,  R.  I. 

COMMISSIONER  MURPHY  has  given  tlie  West  End  Company  permission  to 
remove  its  guard  wires  on  all  streets  wliere  no  foreign  wires  cross  the  street  or 
are  liable  to  fall  on  the  trolley  wire.  The  commissioner  has  also  perfected 
plans  for  the  burying  of  the  West  End  Company's  feed  wires  as  far  as  .\danis 
street. 

MR.  HENRY  P.  KELLOGG,  well  and  favorably  known  to  the  electrical 
fraternity,  and  who  for  some  years  past  has  been  connected  with  the  Whitney 
Electrical  Instrument  Company  as  its  selling  agent,  is  now  identified  with  W. 
B.  Southgate  &  Co.,  of  Boston.  Prominent  among  this  firm's  specialties  are  the 
Whitney  instruments,  so  that  Mr.  Kellogg  will  continue  to  present  to  the 
electrical  trade  the  acknowledged  merits  of  these  instruments,  and  at  the  same 
time  a  good  line  of  other  specialties. 

(THE  WAGNER  ELECTRIC  COMP.^NY.  of  St.  Louis.  .Mo.,  has  opened  an 
office  at  620  Atlantic  avenue,  and  will  enter  into  active  competition  for  the  New 
England  trade.  Mr.  Chas.  E.  Uibber  will  he  in  charge  of  the  office.  In  our 
issue  of  April  20  it  was  stated  that  Messrs.  Bibber  ^  White  had  taken  the  agency 
at  the  above  address  of  the  Wagner  Company  and  of  the  Columbia  Incandescent 
Lamp  Company,  which  was  an  error.  Mr.  Bibber  representing  both  companies 
as  general  sales  agent  for  the  New  England  territory. 

MESSRS.  HOWARD  C.  FORBES  AND  GEORGE  B.  GLIDDEN  have  associated 
themselves  under  the  firm  names  of  Forbes  &  Glidden  as  electrical  and  chemical 
engineers,  with  offices  and  laboratory  in  the  Hathaway  Building.  6*J0  Atlantic 
avenue,  Boston.  Mr.  Forbes  was  for  a  long  time  connected  with  the  firm  of  Stone 
&  Webster,  and  has  had  considerable  experience  in  designing  and  supeivising 
electrical  installations,  and  In  the  line  of  mechanical  engineering  as  applied  to 
the  design  and  construction  of  apparatus  and  machinery  to  be  used  in  carrying 
out  chemical  operations  on  a  large  scale.  Mr.  Glidden  is  possessed  of  excellent 
business  qualifications  and  tiaining.  Both  aie  young  men  of  energy  and  ambi- 
tion. The  firm's  announcement  emphasizes  the  fact  that  the  subjects  of 
chemistry  and  elect]  icitj'  are  so  closely  allied  that  tlic  combination  of  the  two 
has  many  important  advantages. 

Western  Notes. 

Branch  Office  of  the  Electrical  World,") 
936  Monadnock  Building,  Chicago,  > 

April  27,  189S.  j 

GODFREY  LUTHY.  of  the  Royal  Electric  CompaDy.  was  one  of  the  promi- 
nent Chicago  visitors  of  the  week. 

MR.  F.  S.  TERRY  has  returned  to  town  after  a  long  absence,  and  finds  Sun- 
beam lamps  in  greater  demand  than  ever. 

THE  CHICAGO  EDISON  COMPANY  is  6tting  up  its  old  station  on  Adams 
street  as  the  general  offices  of  the  company.  These  will  include  ample  space 
for  the  display  and  handling  of  supplies  in  which  field  of  work  this  company 
expects  to  take  an  active  part. 

THE  FARR  TELEPHONE  CONSTRUCTION  &  SUPPLY  COMPANY  has 
moved  to  its  new  store.  340  Dearborn  street.  This  will  hereafter  be  its  office  and 
salesroom.  It  has  recently  closed  two  very  large  contracts  for  telephones,  and 
does  not  seem  to  have  any  complaint  to  make  concerning  dull  business. 

THE  CHICAGO  INSULATED  WIRE  COMPANY  seem?  to  be  hustling  right 
along.  It  has  just  arranged  for  commodious  quarters  at  153  Lake  street,  where 
it  will  carry  a  full  line  of  the  many  kinds  of  wire  and  specialties  which  it 
manufactures.  One  of  the  recent  orders  which  it  has  closed  was  for  200  miles 
of  insulated  copper  wire. 


English  Notes. 


(From  Our  Own  Correspondent.) 

LoXDON.  April  17.  1S95 

INDUCTIVE  TELEGRAPHY.— Last  week  the  cable  between  the  Isle  of  Mull 
and  the  Scotch  mainland  broke  down,  and  messages  were  transmitted  induc- 
tively on  Mr.  W.  H.  Preece's  method  across  tht  inlerveniug  gap  of  3J^i  miles. 
This  is  the  first  time  on  record  that  inductive  telegraphy  has  been  made  use  of 
in  the  ordinary  course  of  business. 

BOILERS  AND  ENGINE  TENDERS.— A  bill  of  a  somewhat  extraordinary 
nature  is  now  before  Parliament.  It  is  entitled  "The  Engines  and  Boilers  Act. 
1895."  It  is  proposed  by  this  legislation  lo  allow  no  one  who  has  not  got  a  first 
or  second  class  certificate,  to  be  granted  by  the  Board  of  Trade  after  evidence  of 
a  certain  numher  of  years'  service  or  after  examination,  to  have  charge  of  any 
but  the  smallest  size  of  steam  engine  or  boiler.  It  is  not  very  evident  on  the 
face  o!  the  bill  or  after  consideration  what  justification  there  is  for  this  piece  of 
grandmotherly  legislation  with  its  paraphernalia  of  examiners,  examinations 
and  certificates.  It  is  surmised  by  some  that  the  main  object  is  to  restrict  the 
field  from  which  men  in  charge  of  engines,  boilers,  etc..  can  be  drawn  in 
moments  of  emergency  and  in  this  way  to  strengthen  the  power  of  trade 
unionism. 

ELECTRIC  AND  NAVAL  BOILERS.— Although  at  first  sight  it  may  not 
appear  so,  there  are  several  points  of  similarity  between  the  working  of  electric 
power  station  boilers  and  boilers  in  the  navy.  Electrical  engineers  on  this  side 
of  the  Atlantic  are,  therefore,  interested  in  a  discussion  which  has  been  going 
on  in  T/tg  Times  in  regard  to  the  use  of  water  tube  boilers  on  men-of-war.  The 
lecent  action  of  the  Admiralty  in  fitting  two  of  our  new  cruisers,  viz.,  H,  M.  S. 
"Powerful"  and  "Terrible."  with  Belleville  boilers  has  given  rise  to  consider- 
able criticism,  and  it  will  be  interesting  to  see  how  these  two  vessels,  which  are 
each  of  25,000  hp.  will  carry  themselves  through  the  series  of  severe  trials  to 
which  they  will  be  subjected  when  their  outfit  is  complete.  The  advocates  of 
the  water  tube  boiler  in  the  navy  put  forward  precisely  the  same  arguments 
that  the  advocates  of  this  boiler  in  electric  power  stations  advanced,  viz.,  the 
superiority  in  raising  steam,  increased  durability  and  capacity  to  stand  a  very 
much  higher  rate  of  forcing. 

ALTERNATE  CURRENT  ELECTRIC    SUPPLY.— The    Metropolitan    Electric 

upply  Company,  although  the  largest  concern  of  its  kind  in  the   United    King- 


dom, Is  by  DO  means  the  most  prosperous.  Last  year  it  only  ^ucceeiled  in  paying 
a  dividend  ol  2^  per  cent,  and  thl»  year  it  has  only  managed  (o  i>crape  together 
sufficient  net  profit  to  give  the  shareholders  a  returu  of  3  per  cent,  for  their 
money.  The  company  covers  a  district  Id  London  having  au  area  of  4^^  square 
miles,  and  at  present  has  a  lamp  connection  equivalent  to  l.'lM.oiM)  eight  candle 
lamps.  During  the  past  year  the  business  of  the  companv  has  been  much 
hampered  by  an  action  brought  against  it  in  couneclion  with  its  station  at 
Manchester  Square,  and  it  has  only  been  able  to  avert  the  complete  closing  of 
that  generating  centre  by  the  substitution  of  Parsons  steam  liirbiuts  for 
Willans  engines.  It  is  no  doubt  due  to  this  kind  of  thing  and  owing  to  the  fact 
thai  the  company  possesses  a  most  heterogeneous  plant  laid  out  in  a  by  no  means 
scientific  fashion  that  this  concern,  Dotwilhstandiog  the  magnificent  area  it 
possesses  and  the  absence  of  competition  throughout  the  whole  of  its  dominions, 
is  unable,  after  more  than  four  years*  existence,  to  pay  a  better  dividend  than  it 
does. 

RAILWAY  ELECTRIC  LIGHTING.— A  very  practical  paper  has  just  been 
read  before  the  Institution  of  Electrical  Engineers  by  Mr.  W.  Langdon.  of 
the  Midland  Railway  Company,  one  of  our  most  progressive  railway  lines.  Mr, 
Langdon's  paper  is  one  of  the  most  valuable  testimonials  the  electric  light  has 
received  for  some  time  past,  coming,  as  it  does,  from  one  who  has  no  ptrlicular 
bias-in  favor  of  the  new  illumiuant-  In  almost  every  case  described  by  him. 
Mr.  Langdon  works  out  au  enormous  saving  a?  being  effected  by  the  use  of 
electric  light,  and  when  I  add  that  much  of  the  plant  employed  by  the  Midland 
Company  Is  somewhat  out  of  date,  and  employed,  owing  to  circumstances  beyond 
the  control  of  the  engineers,  under  somewhat  disadvantageous  conditions,  it  is 
not  too  much  to  anticipate  that  in  more  recent  isolated  railway  plants,  and  in 
future  ones,  a  still  greater  saving  will  be  made.  At  Leicester  the  Midland  Rail- 
way Company  drive  their  dynamos  by  gas  engines,  using  Dawson  gas.  Mr. 
Langdon  is  not  enthusiastically  in  favor  of  this  arrangement,  but  that  may  be 
on  account  of  the  short  experience  he  has  had.  Although  the  Midland  Railway 
Company  some  two  years  ago  experimented  largely  with  electrically  lighted 
trains,  Mr.  Langdon  was  absolutely  silent  on  that  point,  and  this  fact,  in  con- 
junction with  the  abandonment  by  the  Midland  Company  of  this  system  o! 
lighting,  may  be  considered  as  a  conclusive  sign  that  with  the  conditions  which 
obtain  on  the  Midland  line,  electric  lighting  of  trains  cannot  be  made  a  success. 
The  discussion  which  arose  on  Mr.  Langdon's  paper  was  of  an  interesting  and 
practical  nature.  There  was  a  decider!  consensus  of  opinion  in  favor  of  the 
abandonment  of  high  pressure  series  arc  lighting  for  railway  stations  and 
goods  yards  purposes,  and  the  substitution  therefor  of  a  three-wire  system  at  a 
pressure  of  220  or  4-10  volts  with  four  or  eight  lamps  in  series  across  the  outer 
wires  One  or  two  speakers,  however,  insisted,  without  giving  too  many 
reasons,  that  the  future  of  railway  lighting  lay  with  alternating  currents. 

SODIUM  IN  ELECTRIC  LIGHT  CONDUITS,— The  committee  appointed  by 
the  Board  of  Trade  to  investigate  the  alleged  deposit  of  sodium  on  the  mains  of 
the  St.  Pancras  Vestry's  electric  supply  has  just  published  its  report.  The  com- 
mittee consisted  of  members  appointed  by  tne  Royal  Society,  and  by  the  Insti- 
tution of  Electrical  Engineers,  so  that  science  and  practice  were  equally  repre- 
sented. The  committee  is  of  opinion  that  tbe  explosions  which  have  occurred 
were  caused  by  the  firing  of  an  explosive  mixture  of  coal  gas  and  air,  by  sparks 
caused  by  means  of  chemical  incrustations  found  on  the  insulators.  The  sparks, 
the  committee  think,  were  caused  by  the  imperfect  conductivity  of  the  deposit, 
or  by  moisture  coming  in  contact  with  the  metallic  sodium  or  potassium,  both 
of  which  metals  have  been  found  to  exist  within  the  incrustations.  It  is  further 
the  opinion  of  the  committee  that  these  metals  were  produced  by  the  electro- 
lytic decomposition  of  alkaline  salts  taken  mainly  from  the  soil  and  conveyed 
by  moisture  along  the  fibres  of  the  wooden  bearers  on  which  the  insulators  rest 
toward  the  negative  conductor.  The  chief  engineer  of  the  St.  Pancras  Vestry 
reported  that  these  incrustations  were  first  noticed  some  18  months  ago.  and 
that  some  CO  or  70  per  cent,  of  tbe  insulators  which  were  near  enough  to  the 
manholes  to  be  examined  have  been  found  to  be  attacked  ;  incrustations  in  many 
cases  forming  again  within  24  hours  after  removal.  It  is  very  evident  that  the 
main  cause  of  the  mischief,  apart  from  the  presence  of  alkaline  substance  in 
the  soil,  is  the  existence  of  the  wooden  bearers,  since  it  has  been  found  Ibat 
very  few  of  the  insulators  supported  on  iron  brackets  have  been  attacked.  As 
there  has  been  some  suggestion  that  the  insulators  themselves  have  been  actually 
decomposed  by  the  passage  of  the  cunent.  I  may  say  that  the  committee  does 
not  countenance  this  idea  in  any  way.  The  glaze  on  the  insulators  has.  it  is 
true,  been  attacked  in  some  cases,  but  this  is.  no  doubt,  a  secondarj-  action 
arising  from  the  presence  on  tbe  glaze  of  metallic  sodium  and  potassium,  and 
other  powerful  chemical  reagents.  Mr.  Miller,  of  the  Kensington  Company, 
which  uses  a  somewhat  similat  system  of  bare  copper  mains  in  culverts,  stated 
before  the  committee  that  his  company  had  scarcely  suffered  at  all  from  the 
incrustation  complaint;  an  immunity  which  he  attributed  to  the  fact  that  his 
company  used  very  high  quality  double-shed  insulators.  Mr.  Miller  also  drew 
attention  to  the  extraordinaiy  "affinity"  which  the  negative  main  appears  to 
have  for  moisture,  and  a  most  interesting  scientific  question  is  raised  by  this 
fact.  The  committee  has  contented  itself  with  recommending  that  the  wooden 
bearers  in  the  St.  Pancras  mains  should  be  immediately  removed,  and  that 
better  quality  insulators  of  a  better  pattern  should  be  immediately  put  in. 

(general  Views. 

New  Incorporations. 

THE  STANDARD  TELEPHONE  AND  ELECTRIC  COMPANY,  capital  Slock 
150,000,  has  been  incorporated  by  S.  S  Kilvington,  E.  W.  Balchelder.  H.  C. 
Dodge,  and  G.  L.  Scott. 

THE  VANCE  ELECTRIC  COMPANY.  New  York,  capital  slock  $10,000,  has 
been  formed  to  do  general  construction  work.  The  promoters  are  A.  S.  Vance, 
Brooklyn:  J.  H.  Cheever  and  C.  C.  Guileau.  New  York. 

NEW  YORK.  RED  BANK  &  ASECRY  PARK  ELECTRIC  RAILWAY.  Red 
Bank.  N.  J.,  capital  stock  $500,000  has  been  incorporated  by  Ivan  Frowattain, 
Philadelphia;  Jos.  W.  Robinson,  Red  Bank,  and  others. 

THE  CRANFORD  MHTPAL  TELEPHONE  COMPANY.  Elizabeth,  N.  J., 
capital    stock   $10,000.  has   been    incorporated    by    Wm.  J.    Lansley.    Henry    C. 
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ThornCOD,  Joseph  WalRriuan,  Wilfred  C.  Allen,  Geo.  W.  Littcl  .ard  James 
Kodgers. 

THK  LAKIi  CHARLKS  KLECTBIC  RAILWAY  COMPANY.  Lake  Charles.  La., 
capital  st^ck  $100,000.  has  been  iocorporated  by  Gustave  A.  Jahu,  of  New  York, 
as  president:  K.  H.  Nason,  Lake  Charles,  vice-president;  William  Stone,  treas- 
urer, and  H.  B.  Milligan.  secretary. 

THE  WAYNK  &  CONSHOHOCKKM  STREET  RAILWAY  COMPANY,  Ches- 
ter. Pa',,  capital  stock  $30, Wm.  has  been  formed  to  construct  and  operate  a  street 
railway  The  promoters  are  Francis  Fenimote.  St.  Davids:  Richard  C.  John- 
son and  Julius  Bailey,  of  Wayne.  Pa. 

THE  PACKARD  ELECTRIC  COMPANY.  Ltd.,  recently  of  Montreal,  was 
obliged  on  account  of  the  growing  demand  for  its  well-known  ^amp  to  seek 
larger  quarters,  and  consequently  removed  on  April  25  to  St.  Catherines,  Ont.. 
where  a  new  factory  is  being  equipped,  which  will  very  materially  increase  the 
company's  already  large  output. 

THE  MIDDLETOWN  &  BLOOMINGBURGH  ELECTRIC  RAILWAY  COM- 
PANY. Middletown.  N.  Y..  capital  stock  J200. 000,  has  been  incoiporaled  by  W.  B. 
Rockwell.  Scranton.  Pa.,  and  Messrs.  Wighlraan.  LeBarr,  Smith.  Mclntyre. 
Royce  and  Wiggins,  of  Middletown.  for  the  purpose  of  operating  a  surface 
railway  frora^Middletown  to  Eloomingburgh. 

THE  LAFAVETTK  MACHINE.  ELECTRIC  LIGHT  AND  POWER  COMPANY 
Denver.  Col.,  capital  stock  SIOO.OOO.  has  been  formed  to  conduct  a  machine  shop 
for  the  manufacture  and  repair  of  electric  fixtures,  and  to  generate  electricity 
for  light,  heat  and  power.  The  promoters  are  John  S.  Spencer.  Frank  D. 
Taggert  and  H.  J.  Mayham,  of  Denver,  Col. 

THE  GREAT  WESTERN  ELECTRIC  COMPANY.  Des  Moines.  la.,  capital 
stock  $500  000.  has  been  formed  to  manufacture  all  kinds  of  electrical  machinery, 
apparatus,  appurtenances  and  supplies.  Warren  A  Drake  and  L  F.  Dyrenfortb, 
Riverside;  Ralph  H  Smith.  Evanston :  T.  C.  Sullivan,  H.  K.  Oilman.  Chicago, 
and  C.  B.  Hunn.  Des  Moines.  la.,  ate  interested  parlies. 

THE  W.^DSWORTH  ELECTRIC  RAILW.\Y  COMPANY.  Wadsworth.  O.. 
capital  stock  flO.OOO.  has  been  formed  to  build  railwaj-s  operated  by  electricity 
or  horse  power,  and  to  construct  and  operate  telephone  and  telegraph  lines 
furnish  electricity  for  light,  beat  and  powei.  etc.  The  promoters  are  P.  C. 
McCauley.  W.  A.  Ault,  O.  V.  Dibble.  R.  F.  Weaver,  Frank  Mills  and  W.  S. 
Holloway. 

THE  ATLANTIC  HIGHLANDS.  RED  BANK  &  LONG  BRANCH  ELECTRIC 
RAILWAY  COMPANY.  Red  Bank.  N.  J.,  has  been  incorporated  by  D.  S.  Arnott. 
Silas  Dutcber.  W.  H.  Hazard.  S.  S.  Whitehouse.  Bcnj.  Frick.  Brooklyn.  N.  Y. ; 
A.  T.  Allen.  Hoboken.  N.  J.  ;  Wm.  T.  Parker.  Little  Silver.  N.  J. :  Wm.  T. 
Conies.  Cbas.  B.  Parsons,  Arthur  A.  Patterson.  Red  Bank,  and  James  Sleen, 
Eatontown.  N.  J. 

Telegraph  and  Telephone. 


WADSWORTH.  O.— Steps  are  being  taken  to  establish  a  telephone  system. 

JACKSON,  MISS.— The  King-Price  Telephone  Company  will  extend  its  lines 
from  this  place  to  Crystal  Springs  and  Brown's  Wells. 

BUTTE  CITY.  MONT.— W.  McWhite  and  others  have  asked  for  a  forty  years' 
franchise  to  put  in  a  new  telephone  system. 

HANNIBAL.  MO.— The  new  telephone  line  between  this  city  and  Spalding  is 
rapidly  approaching  completion,  and  will  probably  be  extended  to  Rensselaer 
and  Monroe  City. 

CARTERSVILLE.  GA.— The  Cartersville  Telephone  Company  has  been  incor- 
porated by  John  W.  Jones.  H  G.  Leake  and  John  W.  Dodds  to  conduct  an 
exchange;  the  capital  stock  is  $5,000. 

MERIDIAN.  MISS  —The  Mississippi  Telephone  Company  is  preparing  to 
construct  a  67-mile  line  to  Philadelphia.  Miss.,  by  way  of  Hickory.  Newton. 
Decatur  and  Union  Station.  The  same  company  expects  to  connect  New  Orleans 
and  Jackson.  Miss.,  bv  telephone  between  now  and  autumn. 


Electric  Light  and  Power. 

CASCADE,  I.\.— A  J7.00D  electric  light  plant  is  being  established. 

BARNARD.  MO.— Steps  are  being  taken  looking  to  the  establishment  of  an 
electric  light  plant. 

MARION.  VA.— The  installation  ot  an  electric  light  plant  to  be  operated  by 
water  power  is  being  investigated. 

NEW  ORLEANS.  LA.— .\n  electric  plant  is  to  be  installed  by  the  St.  Chailes 
Hotel  Company  in  its  new  building. 

GLEN  COVE.  L.  I  .  N.  Y. -The  Franklin  Illuminating  Company  will  estab- 
lish  an  electric  lighting  system  at  this  place. 

AUBURN,  N.  Y.— The  erection  of  a  municipal  electric  plant  is  contemplated. 
Address  Mayor  Lewis  for  furthei  particulars. 

ROPER  CITY.  N.  C.-The  erection  of  a  new  electric  lighting  plant  is  contem- 
plated.   Address  the  clerk  of  the  Council  for  particulars. 

DECATUR.  ILL. -It  is  reported  that  the  Municipal  Electric  Lighting  Com- 
pany has  decided  to  enlarge  their  plant  in  the  near  future. 

NEWTOWN.  N.  Y.-The  installation  of  an  electric  lighting  system  in  this 
town  is  contemplated.    Address  the  town  cleik  for  particulars. 

NEW  ORLEANS.  LA. -Maurice  Kaufman.  407  Kamp  street,  is  in  the  market 
for  an  electric  lighting  plant  with  a  capacity  of  500  15-cp  lights. 

LANCASTER,  WIS.-A  franchise  has  been  granted  Edward  Pollock  for  the 
construction  and  operation  of  an  electric  light  and  power  plant. 

MONTPELIER.  VT.-The  City  Council  has  contracted  for  lighting  the 'streets 
for  the  coming  year  on  a  basis  of  5-2  arc  lights  for  300  nights  for  $4,000. 

E.NTERPRISE.  MISS.-L.  B.  Bradley,  of  Enterprise,  and  S  H.  Gelheman.  of 
Springfield,  111.,  have  obtained  a  franchise  for  an  electric  light  plant. 

SOUTH  MILWAUKEE.  WIS. -The  South  Milwaukee  Light  and  Power  Com- 
pany  haslincreased  its  capiul  stock  to  J20.00O.    Mr.  P.  B.  Williams  is  manager. 


WEST  CHESTER.  PA. -The  erection  of  a  new  electric  light  plant  at  this 
place  is  contemplated.     Address  the  clerk  of  the  Council  for  further  particulars. 

BARDSTOWN.  KY.— The  construction  of  an  electric  lighting  plant  at  this 
place  is  contemplated,  O.Arnold  is  inteiested  and  can  be  addressed  for  par- 
ticulars. 

fPHELPS.  N  Y.-)t  is  reported  that  an  electric  lighting  system  is  to  be  estab- 
lished here  in  the  near  future.  The  clerk  of  the  Council  can  furnish  detailed 
information. 

MILAN,  MO.— The  erection  of  an  electric  lighting  plant  at  Ibis  place  is  con- 
templated. A  franchise  has  been  applied  for.  and  the  clerk  of  the  Council  can 
be  addressed. 

Z  ELLICOTT  CITY.  MD.— The  Ellicolt  City  Electric  Light  and  Power  Company's 
plant  has  been  sold  to  Wm.  P.  Pierpoint  for  $1,000.  Mr,  Pierpoint  held  a  mort- 
gage on  the  property. 

HOLYOKE.  MASS.— Sealed  proposals  are  being  received  for  the  furnishing 
of  electric  lighting  for  the  city.  R.  S.  Burns,  of  the  City  Council,  can  be 
addressed  for  particulars. 

NEW  YORK  CITY.— .4  five-story  casino  and  roof  garden  is  to  be  built  on  lOIst 
street  and  Columbus  avenue  by  George  W.  Eggers.  and  will  be  provided  with 
electric  light  equipment. 

SOUTH  HAVEN.  MICH.— The  town  authorities  will  issue  $10,000  worth  cf 
bonds  for  the  erection  of  an  electric  lighting  plant.  Address  the  clerk  of  the 
Council  for  further  details. 

BIRMINGHAM.  ALA,— The  Consolidated  Electric  Light  Company  will  build 
a  new  plant  to  cost  $200,000.  The  machinery  will  include  five  engines  of  2,500  bp 
each.     The  contract  has  been  let. 

BENTON  HARBOR,  MICH.— A  franchise  has  been  applied  for  by  Peter  Eng- 
lish to  establish  an  electric  lighting  plant  at  this  place.  The  clerk  of  the  City 
Council  can  be  addressed  for  detailed  information. 

HACKETTSTOWN.  N.  j.— Bids  will  be  received  until  .May  6  for  the  lighting 
of  the  streets  of  this  town  with  electricity  for  the  coming  year.  Wallace  Taylor. 
W.  C.  Merrell  and  J.  N.  Niper  are  the  committee  in  charge. 

:THE  HOBART  &  WESTERN  ELECTRIC  RAILWAY  COMPANY.  Hobart. 
Ind..  capital  stock  $50,000.  has  been  formed.  The  promoters  are  Alfred  Mor- 
rison, Andrew  J.  Smith,  George  Stoker  and  Seward  Lightner. 

NEW  YORK  CITY.— Electric  lighting  is  to  be  introduced  in  the  nine-story 
fireproof  office  btiilding.  which  is  to  be  built  for  the  Hournay  estate,  43  Lis- 
penard  street,  after  plans  prepared  by  Cady.  Berg  &  See.  31  East  17th  street. 

NORTHFIELP.  VT.-The  contract  for  the  new  electric  plant  calls  for  the 
completion  of  the  day  power  equipment  May  1.  and  the  starting  of  the  street 
lights  by  May  15  The  cost  of  the  complete  plant  will  be  $7,500.  Water  power 
will  be  used. 

NEW  BRIGHTON.  N.  Y.— Sealed  proposals  will  be  received  for  the  erection 
and  operation  of  aiv electric  lighting  system  for  lighting  the  village  streets  for 
a  term  of  one  year.  Joseph  F.  O'Grady.  village  clerk,  can  be  addressed  for 
further  information. 


The  Electric  Railway. 

ATLANTA.  GA.— A  franchise  has  been  asked  for  by  Richaid  D.  Fishei  and 
others  to  build  an  electric  railway. 

RE.^DING.  PA. — Work  will  be  soon  commenced  on  the  construction  of  the 
Reading  &  Womelsdorf  Electric  Railway. 

ENTERPRISE.  MISS.— The  construction  of  an  electric  railway  is  contem- 
plated by  L.  D.  Bradley,  of  Springfield.  111. 

COLUMBIA.  PA.— Surveys  have  been  commenced  by  Civil  Engineer  Edward 
M.  Smith  for  the  proposed  electric  railway  to  Mt.  Joy. 

ATLANTA.  GA  —A  franchise  has  been  applied  for  by  R.  D.  Fisher,  to  con 
struct  an  electric  railway  on  certain  streets  of  this  city. 

SANFORD,  FL.\.— The  construction  of  au  electric  railway  from  this  place  to 
Orlando  is  contemplatei  by  J.  M.  Saunders  and  A.  Williams. 

LOWER  PROVIDENCE.  PA. -The  Norristown  &  Peikiomen  Railway  Com- 
pany has  applied  for  a  franchise  to  construct  a  trolley  line  through  this  town. 

MEMPHIS.  TENN— Messrs.  J.  R.  Goodwin.  E.  S.  Proudfit  and  J.  W.  Allison 
have  applied  for  a  franchise  to  build  a  trolley  road  in  this  city. 

READING.  PA.— The  Reading  &  Southwestern  Railway  Company  has  applied 
for  a    franchise  for  right  of  way  on  certain  streets  of  this  city. 

MEDIA.  PA.— The  Delaware  County  &  Philadelphia  Railway  Company  has 
petitioned  for  a  franchise  to  extend  its  line  on  Washington  street. 

TROY.  N.  Y— Permission  has  been  granted  the  Troy  City  Railway  Company 
to  convert  its  line  into  an  electric  road  from  Gieen  Island  to  Cohoes, 

ALEXANDRIA,  VA.— The  Alex'indria  &  Mt.  Vernon  Railway  Company  has 
applied  for  permission  to  begin  work  on  the  construction  of  their  line. 

REMINGTON.  PA.— It  is  reported  that  the  Peoples'  Electric  Street  Railway 
Company,  of  Pittsburgh,  will  extend  its  line  from  Freedom  to  this  place. 

BARRINGTON.  R.  I.— A  charter  has  been  applied  for  by  the  Barrington  & 
Warren  Railway  Company,  to  construct  a  line  between  the  points  named. 

PEKIN.  ILL.— The  construction  of  an  electric  railway  from  this  city  to  Meta- 
mora  is  contemplated.     Daniel  Birket  is  interested,  and  can  be  addressed. 

GRAFTON  W.  VA.-Work  will  be  commenced  in  the  near  future  on  the  con- 
struction of  an  electric  street  railway  in  this  town  through  to  Huntytown. 

CARTHAGE.  N.  Y.-The  construction  of  a  railway  from  this  place  to  Copen- 
hagen, a  distance  of  eight  miles,  is  projected.     The  estimated  cost  is  $100,000. 

KINGSBORO.  N.  Y.— The  building  of  »n  electric  railway  from  this  place  to 
Mountain  Lake,  a  distance  of  four  miles,  is  projected.  Surveys  have  been  made. 

SYRACUSE.  N.  Y.— It  is  reported  that  a  trolley  line  is  to  be  built  between  this 
citv  and  Liverpool.  Address  the  clerk  of  the  Council  of  the  latter  place  foi  par- 
ticulars. 
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FLUS)IING,  L.  I.,  N.  Y.— The  Newlowii  RHllwav  Cuinpanv  has  applied  for  a 
franchise  to  construct  its  line  ovei  Fhishing  DridKC.  and  through  certain  •trecis 
of  this  town. 

GENUl'A.  N.  Y.— The  Rlectric  Railway  Company  has  applied  for  permission 
to  construct  its  road  on  West  Castle  street.  Preildent  CraiK  can  be  addressed 
for  particulars. 

BAY  SHORE.  L.  I.,  N.  Y.— It  Is  proposed  to  build  a  line  from  Brentwood  to 
Babvlon  via  Bay  Shore  and  a  franchise  has  been  applied  for.  W.  W.  Hulse  can 
furnish  particulars. 

HACKHNSACK,  N.  J.— The  Bergen  Turnpike  Company  has  applied  for  right 
of  way  for  its  proposed  trolley  line  through  this  place.  James  J.  Romeyn  can 
be  addressed  for  particulars. 

ATTLIJBORO,  MASS.— The  Interstate  Consolidated  Street  Railway  Company 
has  been  organized.  N.  J.  Perry  is  president,  and  E.  R.  Price.  H.  R.  Baker  and 
others  aie  among  the  directois. 

ROCIIESTKR.  N.  Y.— The  Rochester  Railway  Company  has  applied  lor  a 
franchise  to  extend  its  line.  The  general  manager  of  the  company  can  be 
addressed  for  detailed  information. 

YORKVII.I.K,  PA.— A  meeting  was  held  recently  to  consider  a  petition  for  the 
extension  of  the  electric  railway  through  Ibis  village  on  Market  street.  Presi- 
dent R.  H.  Koch  can  be  addressed. 

WASHINGTON,  D.  C— The  Wa.'ihington,  Alexandria  &  Mt.  Vernon  Electric 
Railway  Company  has  petitioned  to  complete  its  line  in  this  city.  Ex-Mayor 
Strauss,  of  Alexandria,  is  interested. 

TOLEDO,  O.— It  is  reported  that  a  company  is  being  organized  for  the  pur- 
pose of  constructing  an  electric  road  from  this  city  to  Sylvania.  Address  the 
clerk  of  the  Council  for  information. 

LONGWOOD.  FLA.— Address  E.  W.  Hencke  concerni") 
to  be  established,  requiring  three  horse-power  plants,  tp 
one  of  300  hp,  and  costing  with  road  $400,000. 

PORT  HORON,  MICH.— It  is  reported  that    an   electric 
from  this  place  to  Lexington  in  Ihe  near  future.     Edgar  H.  Brenn 
Is  interested,  and  can  turnisb  detailed  information. 


an  electric   railway 
of  100  bp  each,  and 


ilway  is  to  be  built 
of  Toledo, 


Personal  Notes. 

MR.  CHARLES  L  TOLLES,  of  the  Jewell  Belting  Company.of  Hartford, Conn., 
and  Miss  Annie  Louise  Roberts  were  mariied  at  the  home  of  the  brides  parents 
in  Hartford,  April  24. 

MR.  L.  HORTON.  JR.,  has  been  appointed  superintendent  of  the  Philadel- 
phia,Reading  &  Pottsville  Telegraph  Company,  vice  Mr.  E.  R.  Adams,  deceased, 
with  headquarters  at    Reading,  Pa. 


Miscellaneous  Notes. 


THE  GETTYSBURG  B.\TTLEFIELD,— In  the  litigation  over  the  taking  of 
land  from  the  Gettysburg  Electric  Railway  Company  by  the  government  for  the 
purposeof  preserving  the  battlefield,  a  decision  in  favor  of  the  railway  company 
has  been  handed  down  by  Judge  Dallas  in  the  United  States  Circuit  Court.  The 
case  will  probably  be  carried  to  the  Supreme  Court. 

AT  THE  NEW  YORK  ELECTRICAL  SOCIETY'S  April  meeting,  fixed  for  the 
25th  inst..  Mr.  T.  L-  Willson  was  to  have  delivered  a  lecture  on  acetylene  gas. 
At  the  last  moment  Mr.  Willson  bad  to  leave  foi  the  West,  and  Mr.  Edward 
Durant  filled  the  gap  by  repeating  before  the  Society  on  the  24lh  inst. 
bis  lecture  given  on  the  16th  before  the  Brooklyn  Institute  on  '  "The  Manufact- 
ure in  the  Electric  Furnace  of  Diamonds,  Rubies,  Aluminum  and  Acetylene 
Gas." 

THE  ELECTRICAL  SOCIETY  OP  CORNELL  UNIVERSITY  held  a  meeting 
on  April  22.  at  which  Prof.  H.  J.  Ryan  presented  an  admirable  paper  on  the 
"Alternating  Current  Motor."  By  the  aid  of  lantern  slides  he  showed  clearly 
the  conditions  necessary  for  the  efficient  working  of  synchronous  motors,  the 
ordinary  induction  motor,  and  the  monocyclic  motor.  Curves  were  exhibited, 
drawn  froH  data  obtained  by  experiments  in  the  Cornell  laboratory,  showiig 
the  effect  of  a  change  in  resistance  upon  the  relations  between  speed  and  torque. 
The  paper  will  be  published  in  full  in  the  Proceedings  of  the  Society,  which 
will  appear  about  the  middle  of  May. 

(Erabe  anb  Snbustrtal  Hotcs. 

THE  AMERICAN  ELECTRIC  MANUFACTURING  COMPANY  has  removed 
its  New  York  oEBce  to  39  Cortlaudt  street. 

E.  W.  WILSON  &  COMPANY,  bankers  and  brokeis,  New  York,  have  removed 
their  offices  from  96  Broadway  to  40-42  Wall  street. 

THE  IMPERIAL  ELECTRIC  LAMP  COMPANY,  now  at  2.13  Broadway.  New 
York,  will  remove  its  offices  and  factory  on  May  1  to  7.')-70  Fulton  street. 

ELLIOTT  BROTHERS.  London,  have  appointed  Jas.  G.  Biddle,  of  535  Drexel 
Building,  Philadelphia,  their  sole  agent  in  the  United  States  and  Canada. 

THOMAS  H.  FOOTE.  consulting  electrical  engineer,  has  removed  his  office 
from  215  West  125lh  street  to  the  Presbyterian  Building,  corner  Fifth  avenue 
and  20th  street.  New  York. 

THE  PROCTOR-RAYMOND  ELECTRIC  COMPANY.  Syracuse,  N.  Y..  has 
gone  into  receiver's  bands.  The  court  appointed  E.  A.  Marsh,  of  Keeler,  Salis- 
bury. Marsh  &  Ward,  to  the  receivership. 

THE  H.  E.  SMITH  ELECTRICAL  COMPANY,  Batavia,  N.  Y.,  is  making  a 
success  of  its  telephone  exchange  at  Batavia.  over  50  subscribers  being  already 
enrolled.  The  company,  besides  operating  the  local  exchange,  is  engaged  in  a 
general  electrical  contracling  and  supply  busines.s. 

THE  C.  W.  HUNT  COMPANY,  45  Broadway.  New  York,  is  meeting  with  flat- 
tering success  in  its  line  of  work.  Among  other  recent  installations  is  a  system 
of  overhead  trolleys  put  in  the  factory  of  the  Abrens  &  Ott  Manufacturing  Co., 
at  Louisville.  Ky..  for  handling  the  various  materials. 


THE  MIAMISBUKO  HI.I-XTRIC  COMPANY.  Miamisburg.  Ohio,  repuria 
Increased  sales  in  its  battery  department,  a  large  number  of  Buruley  "Carl' 
ridge"  batteries  having  been  shipped  during  April  lor  telephone  use  exclu- 
sively. This  company  expects  to  put  on  the  market  soon  a  pair  of  balterien 
especially  adapted  for  carbon  transmitter  service. 

THE  INTERIOR  CONDUIT  &  INSOLATION  COMPANY,  of  SIT  West 
Tbirtyfourlh  street.  New  York,  is  sending  out  catalogue  and  price  list  No.  34 
descriptive  of  the  1895  Lundell  fan  motors  lor  direct  and  alternating  current 
circuits.  The  line  comprises  desk,  bracket  and  suspended  fans  of  the  "wind- 
mill" or  "propeller"  type,  as  well  as  the  two  blade  type  of  ceiling  fans. 

THE  JEFFREY  MANUFACTURING  COMPANY,  of  Columbui.,  C,  ha»  issued 
an  exceedingly  handsome  cataloguedescribing  its  line  of  coal  mining  machinery 
and  equipment,  which  includes  electric  chain  coal  cutteis.  cutler-bar  mining 
machines,  cutter-bar  air  power  mining  machines,  electric  drills,  pumps,  loco- 
motives, hoists,  conveyers,  elc,  etc.  The  book  is  printed  on  heavy  plate  paper, 
and  provided  with  an  attractive  embossed  cover. 

EDWARD  P.  KEATING.  iib-i'A  Water  street  New  York,  reports  marked  suc- 
cess In  placing  his  new  Hrowuley  injector,  for  which  he  makes  strong  claims. 
The  injector  is  a  double-tube  machine,  has  no  valves  to  gel  out  of  order,  and  can 
be  used  under  both  high  and  low  pressures  from  IS  to  350  pounds.  The  stiong- 
est  claim  made,  however,  is  that  this  injector  will  work  hot  water  with  perfect 
satisfaction.  Mr.  Keating  is  distributing  copies  of  a  circular  containing  some 
very  favorable  testimonials. 

THE  ELECTRIC  HEAT  ALARM  COMPANY,  of  14B  High  street,  Boston,  has 
contracted,  through  its  agent  at  St.  Paul,  to  equip  the  Ryan  Hotel,  the  largest 
in  the  city,  with  its  system  of  automatic  fire  alarms.  This  installation,  when 
completed,  will  be  one  of  the  best  in  the  country.  The  company  has  just 
finished  a  very  nice  office  outfit,  comprising  factory,  hotel,  journal  bearing  and 
marine  systems,  for  the  Continental  Commerce  Company,  44  Pine  street.  New 
York,  and  70  Oxford  street,  London.  Eng. 

THE  NORTHERN  PACIFIC  RAILWAY  COMPANY,  in  an  elaborately  gotten 
up  book  entitled  "Sketches  of  Wonderland, "  describes  at  length  the  country 
through  wnich  Its  lines  run.  The  book  is  replete  with  well  executed  engrav- 
ings illustrating  the  principal  features  of  interest,  among  which  may  be  men- 
tioned Detroit  Lake,  Pyramid  Park,  the  Yakima  Valley,  Yellowstone  River  and 
Park,  Mount  Rainier  and  the  cities  of  Spokane,  Tacoma  and  Seattle.  The  book 
is  interesting  from  cover  to  cover,  and  as  a  specimen  of  advertising,  taste,  and 
skill  is  exceedingly  fine. 

THE  FOREST  CITY  ELECTRIC  WORKS,  of  Cleveland,  Ohio,  manufacturers 
of  the  well-known  roll  drop  commutator  segments  for  dynamos  and  motors,  has 
established  an  office  in  New  York  at  126  Liberty  street,  which  will  have  general 
oversight  of  the  eastern  territory.  Mr.  John  C.  Dolph.  formerly  connected  with 
the  Short  Electric  Railway  Company  and  for  the  past  two  years  eastern  repre- 
sentative of  the  Eureka  Tempered  Copper  Company,  has  been  appointed  manager 
of  the  above  district.  It  is  the  policy  of  the  company  to  push  vigorously  the 
sale  of  its  products  in  eastern  territory.  A  large  stock  of  standard  street  railway 
and  lighting  segments  will  be  carried  in  the  New  York  store-room. 

THE  HEINE  SAFETY  BOILER  COMPANY.  St.  Louis,  has  issued  a  state- 
ment in  regard  to  a  recent  contract  for  twelve  Heine  boilers,  aggregating  4,S0O 
hp  for  the  Edison  Illuminating  Company,  St.  Louis.  lis  competitors  having 
claimed  that  the  allowance  of  heating  surface  per  horse-power  In  the  Heine 
boilers  was  insufficient,  the  following  guarantees,  with  forfeit  and  bonus,  were 
made  to  protect  the  Edison  Illuminating  Company  on  the  point.  The  boilers 
sold  them,  like  all  Heine  boilers,  have  from  25  to  30  per  cent,  less  beating  sur- 
face than  competitors  claim  as  requisite  for  best  economy  and  proper  forcing 
margin  in  their  boilers  of  equal  horse-power  rating.  The  guarantee  (with 
straight  grates  and  plain  setting)  was  an  evaporation  of  8  lbs.  water  (from  and 
at  212  degrees  F.)  per  pound  Illinois  coal  having  a  heat  value  of  11,500  B.  T.  U. 
per  pound,  and  an  evaporation  of  7  lbs.  water  per  hour  per  sq.  ft.  H.  S.  equal 
to  64.2  percent,  of  above  rating),  with  less  than  1  per  cent  entrainment  of  water. 
The  result  of  tests  made  byWm.  H.  Bryan.  M.  E..  show  thata  run  at  26  percent 
above  the  rating  gave  .S.335  lbs,  water  per  pound  Illinois  coal  of  11.4S1  B.  T,  U. 
(equal  to  70.13  per  cent,  efficiency),  and  a  capacity  test  gave  7.2:8  lbs.  water  per 
hour  per  sq.  ft.  H.  S.  (equal  to  70.3  per  cent,  above  rating),  with  84-lOOths  of  1 
per  cent,  entrainment, 

:  WARREN  WEBSTER  &  CO.,  Camden,  N.  J.,  specialists  in  examining 
steam  plants  where  increased  economy  in  fuel  is  desired  by  utilizing  waste 
exhaust  steam,  report  that  there  is  considerable  activity  in  their  business, 
which  they  claim  is  due  to  the  better  appreciation  of  their  manufactures. 
Among  the  recent  orders  for  the  Webster  "vacuum"  feed-water  heater  and  puri- 
fier are  the  following:  Estate  of  John  Nesmith.  Lowell,  Mass..  100  hp;  New 
Orleans  Railway  and  Mill  Supply  Company,  New  Orleans.  La.,  200  hp;  The  Proc- 
tor &  Gamble  Company  Ivorydale,  O.,  3,000-bp;  Pennsylvania  Tin  Plate  Com- 
pany. New  Kensington.  Pa.,  twoSOO-hp;  Norwich  Printing,  Dyeing  and  Finishing 
Company,  Norwich,  Conn..  3.000-hp;  Water  and  Light  Company.  Harrisburg.  Pa., 
500-hp;  J.  Home  &  Co.,  Pittsburgh,  Pa.,  2.=>0hp;  \.  Hubbard  &  Co..  Norwich, 
Conn..  300-hp:  W.  F.  Slade  &  Co.,  Pascoag.  R.  I..  500  hp:  Nashau  River  Paper 
Company.  East  Pepperill,  Mass..  600-hp:  Standard  Steel  Works.  Burnham,  Pa. 
(duplicate).  40U-bp:  Aullman  &  Taylor  Machinery  Company,  Mansfield.  O.,  500- 
hp;  F.  S.  Field  &  Co.,  Boonton,  N,  J..  300-hp:  Pulaski  Iron  Company,  Pulaski 
City,  Pa..  300-hp:  Russell  &  Co.,  MassiUon,  O.,  4C0-hp:  Arbegast  &  Bastain, 
Allentown.  Pa.,  150-hp:  Crescent  Steel  Works,  Pittsburgh.  Pa.,  760-hp:  Moro 
Phillips  Chemical  Company.  Camden,  N.  J.,  4£0-hp;  Crane  &  Waters.  Millbury, 
Mass..  400-bp.  In  a  number  of  the  above  contracts  standard  makes  of  feed 
water  beaters  were  displaced.  Numerous  orders  are  also  reported  for  the  Web- 
ster separators  and  Williams  vacuum  system  of  steam  beating. 


Justness    Hottce 


BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  T. 
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UNITEP  STATES  I'ATICNTS  ISSUKO  APRIL  24,   1S%. 
[In  charge  ofjWiu  A.  Roseiibniitn.  17"  Times  nuildiiiR,  New  Ycrk.] 

£37,SM.  ELECTRIC  APrLIANCIC  FOR  ELEVATORS;  J.  11.  Roberls,  Grand 
Kapidii,  Mich.  App  filed  Oct.  6.  1S9A.  An  applinnce  for  elevators  having 
Independenlly  mounted  svjitches  with  conductors,  contacts  and  suitable 
means  for  switching  the  main  line  and  auxiliary  conductors,  combined  with 
a  liquid  chamber  having  a  piston  at  each  end.  and  brake  mechanism  con- 
nected with  one  of  said  pistons,  the  other  being  exposed  to  the  action  of  the 
descending  elevator. 

W7,8<V..  ELECTRICAL  APPLIANCE  FOR  ELEVATORS:  J.  H.  Roberts.  Grand 
Rapids.  Mich.  App.  filed  Feb.  2.1,  ISii.'i.  Substantially  the  same  as  the 
above. 


No.  537,876.— RHEOSTAT. 

(7.857.  ELECTRIC  MOTOR  CAR:  William  Robinson,  Boston.  Mass.  App. 
filed  Jan.  in,  18!)0.  The  combination,  with  the  car  axles,  of  a  motor  having 
one  end  directly  supported  by  one  of  the  said  axles  and  the  other  end  flex- 
ibly supported  by  an  independent  bar,  the  said  bar  being  in  turn  supported 
partly  by  the  motor  journal  boxes  and  partly,  directly  or  indiiectly,  by 
another  car  axle,  independently  of  the  truck  frame  and  of  the  ordinary  axle 
boxes. 

7,860.  ELECTRIC  GUEST  CALL;  F.  O  Smith.  La  Crosse.  Wis.  App.  filed 
June  2.  18»«.  The  combination  of  a  clock,  an  electric  hell  and  a  battery 
having  its  poles  electrically  connected  with  the  clock,  a  series  of  insulated 
wires  with  exposed  ends  projecting  to  form  a  series  of  contact  points  around 
the  clock  mechanism,  a  circuit  closing  finger  attached  to  the  hour  arbor  of 
the  clock  adapted  to  form  electrical  contact  with  the  said  contact  points, 
and  a  keyboard  and  lemovable  room  indicating  checks  a,dapted  to  be  hung 
upon  said  keys, 

7,876,  RHEOSTAT:  G.  H,  Whiltingham,  Baltimore,  Md,  App  filed  Dec.  11, 
1883.  The  combination  of  a  heat  radiating  casing,  a  resistance  wire  within 
the  casing,  and  loose  sand  packed  within  the  casing  and  separating  the 
resistance  wire  from  the  casing. 

7,907.  ROSETTE  OR  CEILING  cnTODT;  B.  A,  Snow,  Syracuse,  N.  Y. 
App.  filed  Sept.  21,  1894.  The  combination  of  oppositely  arranged  fastening 
and  circuit-connecting  members,  each  being  provided  with  an  arm  extend- 
ing outwardly,  and  a  second  arm  having  one  extremity  extending  laterally 
from  the  first  arm,  and  provided  with  a  contact  face;  each  arm  having  its 
outer  extremity  provided  with  an  engaging  shoulder  extending  from  the 
face,  for  engaging  another  face. 

7,920.  COUPLING  FOR  ELECTRICAL  CONNECTIONS:  J,  M.  Faulkner, 
Philadelphia,  Pa.  App.  filed  Aug.  9,  1894,  A  coupling  made  in  longitu- 
dinal sections  internally  foiraed  to  rigidly  grip  the  wire,  and  having  fasten- 
ing means,  one  of  the  sections  having  an  internal  depression  containing 
mercury  engaging  the  conductors. 

7,932.  METHOD  OP  AN  APPARATUS  FOR  PROTECTING  ELECTRIC  CIR- 
CUITS; J,  M.  Oram.  Dallas,  Tex.  App.  filed  Jan.  15,  1895.  The  combina- 
tion, in  an  automatic  variable  signal  transmitter,  of  a  movable  carrier,  a 
shifting  device  controlling  the  movements  of  the  carrier,  a  circuit  closing 
device  carried  upon  the  carrier,  and  a  series  of  points  forming  a  plan  for 
actuating  the  circuit  closer,  with  means  for  arbitrarily  changing  the  plan. 


No.  S37,%7,— Telephone  System, 

537,967.  telephone  SYSTEM;  Wm.  Coonan,  Jersey  City,  N,  J.  App.  filed 
Aug.  4,  1892.  The  combination  of  a  subscriber's  line,  an  artificial  resist- 
ance, and  a  bell  magnet  therein  at  the  subscriber's  station,  a  switch 
arranged  to  cut  the  resistance  out  and  leave  the  line  closed,  a  central  office 
testing  apparatus,  consisting  of  two  electromagnets  of  different  resistances 
connected  in  parallel,  an  operator's  switching  apparatus,  and  means 
whereby  the  subsciiber's  line  may  be  connected  in  series  with  one  of  the 
magnets, 

537,989.  STORAGE  BATTERY;  M.  Moskcwitz.^Newark,  N,  J.  App.  filed  May 
7,  1894,  A  battery  having  a  single  cell,  bearings  in  the  cell,  a  bearing  bar. 
and  elements  on  the  bar;  the  elements  being  wound  spirally  to  permit  free 
action  of  expansion  and  contraction,  and  having  their  free  ends  rigidly  con- 
nected with  the  cell. 

537.994.  CONTROLLING  MECHANISM  FOR  ELECTRIC  MOTORS:  C.  H. 
Richardson,  Philadelphia,  Pa,  App.  filed  June  9,  1894.  The  combination  of 
a  motor,  conductors  connecting  the  armature  of  the  motor  with  the  supply 
circuit,  a  speed  regulating  resistance  in  the  supply  circuit,  a  supplementary 
resistance  and  switch  nfecbanjsm  theiefor,  by  the  adjustment  of  which  regu- 


lating resistance  the  armature  is  shortciicuited  and  the  supplementary 
resistance  is  thrown  in  to  prevent  an  overflow  of  current.  By  a  reverse 
movement  ot  the  supplementary  resistance  switch  the  opposite  result  is 
obtained, 

588,005.  ELECTRIC  RAILWAY;  C.  C.  G.  Wolpers.  Brooklyn,  N,  Y.  App. 
filed  Oct.  2,  1894.  A  trolley  consisting  of  a  vertical  arm  having  a  receiving 
groove  and  bores  connecting  with  the  lespective  ends  of  said  groove,  insu- 
lated plugs,  a  covering  plate  removably  attached  to  the  arm,  a  wire-receiv- 
ing arm  removably  secured  to  the  lower  end  of  the  vertical  arm,  a  contact 
wheel  jonrnaled  on  the  horizontal  arm,  and  an  insulating  spool  and  a  con- 
tact bushing  interposed  between  the  wheel  and  the  arm, 

538,020,  INSULATED  CONDUCTOR;  W,  M,  Habirshaw,  New  York,  N,  Y.  App, 
filed  Oct.  16.  1894.  The  combination  of  a  conducting  core  with  an  insulat- 
ing coating  or  covering  composed  of  continuous  layers  of  soft  vulcanized 
rubber  and  cut-sheet  alternately  applied, 

538  023.  ELECTRIC  ARC  LAMP;  F.  M.  Lewis,  London,  Eng.  App.  filed  Oct. 
12.  1894.  The  combination  ol  a  single  .solenoid  and  plunger,  a  rocking 
beam,  and  a  differential  tiain  for  the  purpose  of  enabling  the  striking  and 
feeding  movements  to  take  place  independently  of  each  other, 

638,024.  ELECTRIC  BRAKE;  E.  D.  Lewis,  Savonia,  N.  Y.  App.  filed  Dec.  7. 
1894.  The  combination  of  a  brake,  a  spring  for  normally  holding  the  brake 
set,  means  for  varying  the  tension  of  the  spring,  an  electro-magnet  disposed 
to  normally  act  in  opposition  to  the  spring  to  release  the  brakes  and  hold 
them  out  of  action  until  the  circuit  is  interrupted,  and  means  for  varying  or 
changing  the  relative  position  of  the  electro-magnet. 


No,  537,989,— Storage  Battery. 

338,088.  SEPARABLE  TERMINAL  FOR  CONDUCTORS.  D.  N,  Osyor,  Colum- 
bus, Ohio  App  filed  Nov.  28,  1893.  The  combination  of  stationary  ter- 
minals insulated  from  each  other,  and  having  recesses,  a  portable  conductor 
section  having  insulated  terminals,  with  two  pairs  of  contacts  in  opposition 
to  each  other,  one  of  the  said  pairs  of  terminals  being  detacbably  fitted  to 
the  other  and  having  devices  adapted  to  bear  against  the  other  during  the 
rocking  movement, 

538,090.  ELECTRIC  CUT-OUT;  H.  A.  Wagner  and  P.  Scbwedtmann,  St.  Louis, 
Mo,  App,  filed  Jan.  ,5,  1895,  The  combination  of  an  outer  shell,  a  remov- 
able core  fitting  closely  therein,  a  helix  around  such  core,  a  fusible  wire  in 
such  helix  a  contact  ring  around  the  core  near  its  upper  end,  a  contact 
plug  in  the  lower  end  of  the  core,  and  a  contact  ring  and  plug  of  the  shell 
adapted  to  make  contact  with  those  of  the  core  when  it  is  in  place. 

538.097.  COMMUTATOR  BRUSH;  L.  Boudreaux.  Paris,  France.  App.  filed  Oct. 
28,  1892.  A  brush  formed  of  superposed  folds  of  metallic  sheet  foil  com- 
pressed into  a  compact  body. 

£38,104,  ELECTRIC  MOTOR  FOR  RAILWAY  CARS;  C,  E.  Emery,  Brooklyn. 
N.  Y.  App.  filed  April  19,  1894.  A  motor  adapted  for  use  under  a  car  by 
arranging  the  field  magnets  horizontally  and  the  armature  axle  at  the  same 
elevation  as  the  car  axle,  with  an  intermediate  idle  gear  for  transmitting 
motion  from  a  pinion  on  the  armature  shaft  to  a  spur  gear  on  the  car  axle, 
the  three  gears  being  supported  by  suitable  framing,  journals  and  bearings 
in  a  continuously  fixed  relation  one  to  the  other, 

538,127.  ELECTRIC  DOOR  OPENER:  J.  Schneider,  Long  Island  City,  N.  Y. 
App.  filed  May  7.  1894.  The  combination  of  a  casing,  a  magnet,  an  arma- 
ture lever,  a  rock-lever  pivoted  in  the  casing  and  adapted  when  moved  in 
one  d'reclion  to  be  held  stationary  bj'  the  armature  lever,  and  when  moved 
in  the  other  direction  to  be  out  of  position  to  be  engaged  by  the  armature 
lever,  and  a  catch  mounted  to  swing  and  adapted  by  a  bolt  on  the  door. 

538,136.  WORKING  OF  RAILWAY  POINTS  AND  SIGNALS  BY  ELECTRIC- 
ITY; I,  A.  Timmis,  London,  Eng.  App.  filed  June  9,  1894.  The  combina- 
tion of  pcints  provided  with  a  locking  bar,  a  locking  bolt,  two  electric 
motors  for  operating  the  points,  the  home  branch  and  distant  signals,  each 
provided  with  an  electro-magnet  for  operating  it ;  connections  placing  the 
magnets  of  the  branch  or  the  main  line  signals  in  circuit,  and  interlocking 
switches  having  electrical  connections  to  send  current  to  the  motors  and  to 
the  magnets  of  the  home  and  distant  signals  in  rotation, 

63S,22».  AUTO.MATIC  CUT-OUT  SYSTEM:  L.  L.  Borradaile,  Philadelphia,  Pa. 
App,  filed  Feb.  5.  1895.  An  automatic  cut-out  comprising  a  hollow  trolley 
wire  supported  upon  a  bracket  having  a  passage  in  communication  with  the 
trolley  wire,  and  pneumatic  contact  devices  on  the  bracket. 
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THB  ACBTVLBNB  SCARE. 

In  referring;  to  this  new  rival  of  the  electric  light  in  our  issue  of 
Feb.  16,  we  stated,  in  reference  to  the  estimated  cost  of  its  pro- 
duction, that  until  the  figures  given  are  substantiated  they  need  not 
worry  the  managers  of  electric  light  .stations  or  those  who  insUll 
and  manufacture  electric  lighting  apparatus.  The  figure  at  that 
time  was  about  $15  per  ton  of  the  calcium  carbide  from  which 
this  gas  is  produced.  It  now  appears  that  the  lowest  price  at  which 
the  material  may  he  purchased  is  8  cents  per  pound  in  20-ton  lots, 
the  price  in  one-ton  lots  beinj;  12  cents,  which  fij;ures  are  e<|uivalent 
to  $160  and  S240  pet  ton  respectively.  In  addition  there  is  a  con- 
siderable expense  for  the  water-tight  drums  in  which  the  carbide 
must  be  packed  for  shipment.  As  the  margin  between  these  actual 
figures  and  the  theoretical  price  is  so  very  great,  those  interested  in 
electric  lighting  may  again  sleep  in  peace. 


GALVANOIVIETER      CONSTRUCTION. 

In  another  column  we  print  an  article  from  the  pen  of  Prof. 
Fisher  describing  the  construction  of  a  simple  type  of  galvanom- 
eter. .\  large  number  of  these  instruments  was  made  at  I.ehigh 
University,  and  gave  results  that,  as  will  be  seen  from  the  compari- 
son with  commercial  instruments,  were  remarkable  when  we  con- 
sider that  all  of  the  work  was  done  by  students  almost  entirely 
unskilled  in  the  processes  of  construction.  Working  drawings,  as 
well  as  full  and  explicit  instructions,  are  given  in  the  article,  and 
the  opportunity  thus  presented  to  the  amateur  who  desires  to  con- 
struct a  galvanometer  is  an  unusually  favorable  one,  as  it  rareh- 
happens  that  the  necessary  directions  for  making  apparatus  of  scien- 
tific accuracy  are  placed  within  his  reach.  Most  of  the  parts  of  the 
instrument  can  be  easily  made  by  the  amateur;  in  the  lack  of  a 
lathe,  such  parts  as  require  its  use  could  be  made  by  almost  any 
instrument  maker  or  machinist  from  the  drawings,  and  the  mirrors 
could  be  purchased  from  a  commercial  maker  of  instruments  if 
preferred. 


THE    BUFFALO-NIAGARA    FRANCHISE. 

After  unusually  protracted  consideration,  the  committee  of  Buffalo 
municipal  officials  having  in  charge  the  matter  of  fixing  the  terms 
of  a  franchise  under  which  the  Niagara  Power  Company  would  be 
permitted  to  do  business  in  Buffalo,  has  rendered  its  report,  a 
resum^  of  which  we  print  elsewhere.  The  three  principal  points  in 
the  report  are  those  concerning  the  supply  of  power  for  municipal 
purposes,  the  terras  under  which  power  is  to  be  supplied  to  private 
users,  and  the  provision  in  regard  to  the  Niagara  Company  provid- 
ing additional  and  equal  facilities  with  respect  to  poles  and  conduits 
to  accommodate  two  other  prospective  competing  companies.  The 
provisions  concerning  the  sale  of  power  for  municipal  purposes 
and  the  free  use  of  poles  and  conduits  for  municipal  lines  include 
compensation  for  the  franchise,  and  therefore  are  to  be  considered 
only  in  this  connection.  The  provision  requiring  the  Niagara  Com- 
pany to  provide  pole  and  conduit  facilities  for  each  of  two  other 
companies  equal  to  those  necessary  for  its  own  needs,  was  doubtless 
designed  to  avoid  a  similar  experience  to  that  of  New  York  City 
with  respect  to  its  subways.  While  the  requirement  is  an  onerous 
one,  yet  the  Niagara  Company  would  seem  to  be  in  a  position  to 
have  little  or  no  fear  of  any  prospective  rival  profiting  by  the  terms 
of  this  section,  .\fter  all  of  the  talk  in  regard  to  the  municipal 
authorities  fixing  limiting  prices  at  which  power  should  be  sold,  it  is 
gratifying  to  learn  that  they  have  left  this  matter  to  be  settled 
between  the  buyer  and  seller,  the  only  restriction  being  the  very 
fair  one  that  there  .shall  be  no  discrimination  between  users.  The 
report  has  not  as  yet  been  acted  upon  by  the  City  Council,  but  it  is 
not  believed  that  its' provisions^  will    be^  materially    changed   npon 
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5nal  adoption.  It  is  (Hiitu  possible,  however,  that  tlie  Niagara 
Company  will  require  some  chanf;es,  as  thus  far  only  one  parly  to  a 
proposed  contract  lias  hail  a  voice  in  the  preparation  of  its  terms. 


PREVENTION    OF    ELECTROLYSIS    BY    TROLLEY    CURRENTS. 

In  another  column  Jlr.  Stuart-Sniith  gives  some  very  strong 
reason,s  in  favor  of  the  method  propose<l  by  him  for  the  prevention 
of  electrolysis  anil  consequent  corrosion  of  underground  piping  by 
trolley  currents.  This  method  consists,  as  will  be  seen  from  the 
article,  in  connecting  the  track  to  underground  piping  at  frequent 
intervals,  and  commencing  at  a  point  di.stant  from  the  power  house 
where  the  pipes  first  become  positive  to  the  track.  A  hasty  reading 
of  his  article  led  us  into  error  in  regard  to  some  points  of  the  pro- 
posed method  which,  as  remarked  by  Mr.  Smith,  would  relieve  the 
piping  through  a  metallic  connection  of  the  current  flowing  into  it, 
instead  of  the  reverse,  as  stated  by  us.  It  should  here  be  remarked 
that  all  of  the  various  methods  that  have  been  proposed  for  the  pro- 
tection of  piping  rest  upon  an  assumption  that  the  difference  of 
potential  at  a  given  point  between  the  piping  and  the  track  is  a 
constant,  which  necessarily  cannot  always  be  the  case,  depending 
as  it  does  upon  the  relative  position  of  the  cars  on  the  line,  and 
the  position  of  a  single  car  relative  to  a  given  point  on  the  line. 
As  a  consequence  of  these  considerations,  there  are  probably  some 
points  of  a  line  where  the  potential  changes  sign  at  intervals,  and 
to  meet  this  case  the  method  of  Mr.  Smith  seems  to  be  particu- 
larly applicable,  especially  if  the  system  of  connections  proposed 
were  carried  to  the  farthest  point  where  such  a  change  might  be 
expected.  In  this  case  the  surgings  of  current  would  take  place 
through  local  metallic  circuits  instead  of  otherwise  causing  elec- 
trolysis when  the  piping  becomes  positive. 


SIZE   OF   STEAW   UNITS   IN   CITIES. 

Some  data  recently  published  as  to  the  size  of  steam  units  in 
Paris  and  Berlin  are  interesting  as  bearing  on  the  subject  of  the 
electrical  transmission  of  power.  Within  the  walls  of  the  former  city 
the  aggregate  horse  power  of  the  stationary  steam  engines  in  use 
exceeds  55,000,  and  the  average  horse  power  is  only  slightly  above 
17,  there  being  over  3,200  engines  in  use.  In  Berlin  and  suburbs 
the  aggregate  horse  power  is  in  the  neighborhood  of  58,000,  the 
average  horse  power  of  the  engines  being  38.  The  largest  average 
size  of  engines  in  any  of  the  manufacturing  districts  of  Prussia  is 
less  than  100  horse  power,  and  averages  of  above  50  are  conBu'd  in 
general  to  mtniiig,  iron  working  or  other  heavy  manufacturing  dis- 
tricts, the  units  in  cities  being  small.  We  regret  there  are  no  cor 
responding  data  at  hand  for  American  cities,  but  there  is  no  reason 
to  believe  that  the  conditions  in  these  with  respect  to  the  size  of 
units  are  materially  different.  We  have  before  referred  to  the  ab- 
surdity of  estimating  the  charges  for  electrical  power  on  the  cost  of 
steam  power  generated  in  exceedingly  large  quantities,  and  the  above 
figures  bear  us  out  if,  indeed,  any  specific  evidence  were  needed  in 
such  a  palpable  case.  While  the  central  lighting  and  power  sta- 
tions and  perhaps  a  few  of  the  largest  industries  in  a  city  will  be 
customers  for  electrical  power  in  large  quantities,  the  most  profit- 
able portion  of  the  business  will  be  in  the  supply  of  power  in  small 
quantities,  and  for  this  a  rate  that  should  be  entirely  satisfactory  to 
users  would  be  nearer  S75  than  830,  the  figure  usually  referred  to  in 
discussions  on  the  subject. 


of  $932,521  for  old  losses,  depreciation  of  inventories,  cost  of 
patents  and  franchises  acquired,  and  sundry  losses — the  latter 
amounting  to  $38,798.  .\s  the  two  former  items  are  due  to  specia 
circumstances,  and  the  third  would  not  customarily  come  out  of  the 
ppofits  of  business,  the  amount  of  profits  that  would  ordinarily  go 
toward  paying  dividends  is  SI, 308,365,  or  sufficient  to  pay  about 
3^  per  cent,  on  the  $34,712,000  of  capital  stock.  The  unfunded 
debt  of  the  company,  which  was  $599,505  at  the  end  of  1893.  has 
been  reduced  to  $90,021,  and  the  liabilities  for  paper  endorsements 
and  discounts,  which  were  $2,022,454  last  year,  have  been  entirely 
discharged.  While  the  showing  is  undoubtedly  favorable  thus  far, 
and  reflects  credit  particularly  on  those  in  charge  of  the  manu- 
facturing and  commercial  departments,  there  are  some  unfavor- 
able features  to  be  considered.  The  shrinkage  of  assets  has 
increased  from  $12,454,967  to  $14,794,716.  The  two  items  of  notes 
and  accounts  receivable  ($6,550,499)  and  stocks  and  bonds  ($5,079,- 
012)  are  so  indefinite  as  to  offer  little  assurance  as  to  their  real 
value,  while  the  figures  given  for  the  plants  and  inventories  are 
largely  fictitious  in  the  absence  of  any  purchaser  for  the  former,  and 
in  view  of  the  rapidly  changing  value  ot  the  latter,  both  in  price 
and  marketability.  Perhaps  the  most  unfavorable  feature  is  the 
valuation  of  patents,  which  is  placed  at  the  same  figure  as  in  1893. 
$8,159,265,  notwithstanding  the  loss  during  the  last  year  of  three 
of  the  most  important  patents  held — those  on  the  incandescent  lamp, 
the  feeder-and-uiain  principle  and  the  Thomson  arc  regulator. 
The  conclusion  we  believe  an  examination  of  the  report  will  lead 
to  is  that  a  company  which  can,  under  adverse  circumstances 
make  the  showing  the  General  Electric  Company  has  in  vo'.uae 
of  legitimate  business  and  in  manufacturing  profits,  deserves  to  be 
placed  on  some  other  basis  than  one  which  the  most  herculean 
efforts  would  not  seem  to  be  able  to  make  secure.  As  we  remarked 
before,  the  result  of  the  year  is  extremely  creditable  to  the  techni- 
cal and  commercial  employees  of  the  company,  but  it  is  not  credita- 
ble to  those  conti oiling  its  financial  management  that  no  steps  are 
taken  in  the  direction  of  a  reorganization  which  would  make  such 
a  good  showing  count  on  the  side  of  a  real  prosperity. 


THE  ANNUAL  REPORT   OF  THE  GENERAL  ELECTRIC   COMPANY. 

We  print  in  our  financial  department  the  third  annual  report  of 
the  General  Electric  Company,  which  enables  some  idea,  though 
not  a  very^  satisfactory  one,  to  be  formed  of  the  condition  of  that 
company  on  Jan.  1  of  the  present  year.  The  most  favorable 
features  of  the  report  are  the  showings  of  business  done  during 
the  year,  the  decrease  in  expenses,  and  the  great  reduction  of  the 
floating  debt.  As  will  be  seen  by  reference  to  the  balance  sheet, 
the  sales  amounted  to  over  twelve  and  one-half  millions,  and  the 
total  receipts,  including  royalties,  sundry  profits  and  returns  from 
securities  owned,  aggregate  over  thirteen  millions.  The  gross  profit 
on  this  business  was  $1,811,747.60,  against  which    there  are  charges 


Hydraulic  Power  Conduit  at  Buffalo. 


The  conduit  for  the  wires  of  the  Niagara  Falls  Hydraulic  Power  & 
JIaiiufacturing  Company  is  nearly  completed  on  the  north  side  of 
Falls  street,  Buffalo.  This  company  owns  the  power  canal  and  is  a 
competitor  of  the  Niagara  Falls  Power  Company.  The  canai  is 
large  enough  to  supph'  turbines  up  to  a  total  of  100,000  hp.  The 
power  conduit  consists  of  an  iron  pipe  eight  inches  in  diameter 
which  has  within  it  several  ducts  for  the  conductors  to  pass  through. 
The  conduit  is  placed  three  feet  below  the  surface  of  the  street. 

The  widening  of  the  powei  canal  of  the  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company  is  progressing  finely.  A  large 
strip  on  the  east  side  of  the  canal  near  the  F;rie  aveuue  biidge  is 
now  being  removed. 


Accumulator  Traction  in   Paris. 


At  the  April  meeting  of  the  Society  Internationale  des  Klectri- 
ciens,  M.  Sarcia  gave  some  information  in  regard  to  results  obtained 
with  the  three  storage  battery  lines  established  in  Paris  since  1892. 
In  1892  the  mileage  was  145.000  miles,  and  the  expense  per  car 
mile  20.6  cents;  in  1893  the  total  mileage  was  502,860  miles,  and 
the  cost  16.7  cents  per  car  mile,  .\mong  recent  improvements  made 
to  facilitate  the  handling  of  the  storage  batteries,  the  latter,  instead 
of  being  placed  under  the  seats  as  formerly,  are  now  contained  in  a  ,  ' 
box  which  is  suspended  underneath  the  car  between  the  two  axles. 
It  is  hoped  by  this  means  to  reduce  the  expense  to  14  cents  per  car 
mile. 


The  Buffalo-Niagara  Transmission  Line. 


A  Buffalo  newspaper  reports  that  the  Niagara  Falls  Power  Com- 
pany Las  made  a  proposition  to  the  New  York  Central  Pailway 
Company  to  furnish  power  for  the  electric  cars  it  is  proposed  to  run 
on  the  line  of  the  latter  company  between  Niagara  and  Buffalo,  in 
return  for  the  use  of  an  unoccupied  strip  of  land  along  the  tracks 
for  the  installation  of  electrical  transmission  conductors. 


May  U.  1S95. 


THE     ELECTTRTCAT.     W^ORI-D 


551 


The  Buffalu  Niagara  i-ranchise. 


Tlie  report  of  the  coininitiee  of  BufTalo  iiiiiniiMiial  oflkiiils 
.'ippointeil  to  coiisiitcr  llie  terms  muU'r  whiili  a  IraiioliisL-  would  lie 
jjrantcd  to  the  N'iaj;ara  I'ower  Company  for  the  ri^ht  lo  do  business 
in  Buffalo,  was  submitted  ou  April  2(),  and  we  (jive  below  a  resume 
of  the  various  sections  of  which  there  are  16  in  all.  The  rejuirt  will 
not  be  considered  by  the  Council  until  May  20. 

Section  1  requires  that  plans  and  specifications  cf  all  projiosed 
pole  lines  and  conduits  shall  be  filed  with  the  Hoard  of  I'liblic 
Works,  as  well  as  specifications  relating  to  material,  methods  of 
insulation,  etc.,  and  that  work  cannot  be  proceeded  with  until 
authority  has  been  granted  by  the  Council  after  approval  by  such 
board. 

In  section  2  it  is  required  that  all  poles  erected  and  all  conduits 
laid  shall  be  of  sufficient  size  and  capacity  and  of  such  construction 
as  to  afford  facilities  for  at  least  two  other  companies,  each  requiring 
facilities  as  great  as  the  company  receiving  the  grant,  which 
additional  space  may  be  used  by  the  city  for  any  jiublic  purpose 
without  charge.  Any  other  companies  not  exceeding  two,  upon 
receiving  substantially  similar  grants  from  the  Council,  and  on 
making  compensation  for  the  use  of  such  poles  or  conduits,  may- 
use  the  same  for  similar  purposes  to  the  extent  of  the  space  and 
facilities  not  used  by  the  city;  the  compensation  to  be  fixed  by 
arbitrators  should  the,  companies  concerned  not  agree  as  to  the 
amount.  The  poles  and  conduits  shall  also  be  of  sufficient  addi- 
tional capacity  for  four  wires  each  of  the  Fire  Alarm  Tele.ijraph 
and  Police  Signal  System,  for  which  there  shall  be  no  charge. 

In  section  3  it  is  provided  that  all  work  shall  be  under  the  immediate 
direction  and  supervision  of  the  Board  of  Public  Works  and  such 
inspectors  as  it  may  appoint,  and  the  same  authority  ma)'  at  the 
expense  of  the  company  at  an}-  time  do  all  the  work  necessary  to 
restore  to  a  proper  coudition  any  street  left  in  a  state  dangerous  to 
life  and  property. 

The  fourth  section  stipulates  that  in  case  the  company  fails  to 
use  all  necessary  measures  to  avoid  danger  lo  life  and  property  the 
Board  of  Works  may  furnish  the  material  and  do  the  work  neces- 
sary to  that  end  at  the  expense  of  the  company.  The  fifth  section 
requires  that  the  company  shall  at  its  ow-n  expense  make  any 
changes  in  conduits  or  lines  necessary  in  carrying  out  any  public 
improvement  by  the  Board  of  Works.  Section  6  require.s  the  com- 
pany to  put  its  overhead  lines  underground  whenever  demanded  by 
the  city  authorities.  Section  7  permits  the  use  of  poles  and  conduits 
of  any  electrical  company  having  a  similar  franchise  to  the  one  in 
question  upon  just  compensation.  Sections  8,  9  and  10  are  of  the 
most  interest,  as  they  relate  to  the  terms  of  sale  of  power.  In  sec- 
tion S  it  is  provided  that  the  company  shall,  during  the  entire  peiiod 
on  the  grant,  supply  electricity  to  such  extent  as  the  capacity  of  its 
plant  and  its  facilities  for  increasing  the  same  will  permit,  to  all 
persons  and  corporations  desiring  the  same  in  Buffalo  City  and  situ- 
ate along  any  of  its  lines  of  transmission  or  within  five  blocks 
thereof,  upon  their  complying  with  such  general  rules  and  resula- 
tions  not  inconsistent  herewith  as  it  may  make  with  respect  thereto; 
and  shall  not  charge  therefor  a  greater  price  than  it  shall  charge 
other  consumers  in  Buffalo  for  the  same  or  a  less  quantity  of  elec- 
tricity supplied  the  same  or  a  greater  distance  from  a  distributing 
station,  and  shall  not  charge  any  consumer  a  greater  price  than  it 
shall  have  previously  charged  him,  or  a  greater  price  than  it  shall 
charge  consumers  at  other  points  further  from  its  Niagara  Falls 
power  house  for  the  same  or  a  less  quantity  of  electricity  supplied 
the  same  or  greater  distance  from  a  distributing  station.  Whenever 
said  company  shall  have  received  bona  fide  applications  for  power 
aggre.i,'ating  1,000  hp  within  a  radius  of  a  mile  from  any  point  in  any 
part  of  the  citj-,  where  it  has  not  constructed  a  line  of  transmission, 
and  the  applicants  shall  have  tendered  the  said  company  contracts 
for  the  use  of  power,  aggregating  said  amount,  for  at  least  one  year, 
accompanied  by  a  bond,  which  contracts  shall  conform  to  said  com- 
pany's general  rule  and  regulations  not  inconsistent  therewith,  then 
and  in  such  case  the  Common  Council  may  order  and  direct  The 
company  within  six  months  thereafter  to  extend  its  line  of  trans- 
mission and  furnish  electricity  to  such  applicants  so  far  as  the 
capacity  of  its  plant  and  its  facilities  for  increasing  the  same  will 
permit. 

Section  9  provides  that  the  company  shall  agree  to  supply  the 
city  with  electric  power  for  its  w-ater  works  or  other  public  pur- 
poses at  a  rate  not  exceeding  S20  per  horsepower  per  annum, 
24  hours  a  day,  and  for  lighting  the  public  streets,  avenues,  alleys 
and    places  of   the  city  at    a  rate    not    exceeding   $50   per    annum 


for  each  electric  light  uf  2,{»0o  cp,  or  to  sujiply  such  electricity 
at  the  city  line  lo  any  contractor  for  lighting  the  city  at  a  rate 
that  will  enable  such  contractor  to  contiact  for  lighting  the  city  with 
lights  of  said  candle  power  at  a  rate  not  exceeding  $50  per  annum 
for  each  such  light;  jirovided,  however,  that  where  the  city  shall 
require  power  at  points  not  on  aline  where  the  company  is  supply- 
ing e'ectricity  to  others,  it  shall  pay  the  extra  cost  of   transmission. 

Section  10  requires  that  the  company  shall  be  prepared  to  supply 
10,000  hp  lo  consumers  within  the  city  on  or  before  the  31st  day 
of  December,  IS'J.S,  and  10,000  additional  horse  power  within  each 
successive  year  thereafter  for  four  years,  so  far  as  the  liemand 
therefor  may  require  the  same. 

Section  11  makes  the  term  of  the  grant  25  years,  at  the 
expiration  of  which  time  the  city  may  purchase  all  parts  of  the 
plant  within  the  city  limits  at  a  price  agreed  upon  by  three 
appraisers,  one  to  be  appointed  by  the  company,  one  bv  the  uia)or 
and  the  third  by  the  two  thus  appointed.  In  case  the  city  shall  not 
give  the  company  one  year's  written  notice  before  the  expiration  of 
the  grant  of  its  election  to  purchase  the  plant,  the  grant  shall  be 
renewed  at  the  requesjt  of  the  company  for  the  same  term  of  years 
or  such  longer  time  as  the  Council  may  authorize. 

Section  12  specifies  that  the  grant  is  not  transferable  or  assign- 
able without  the  consent  of  the  Council,  and  that  the  company  shall 
not  consolidate  or  merge  with  any  other  company  or  corporation, 
or  enter  into  agreement  to  prevent  competition,  or  the  reduction  of 
the  price  of  electricity,  without  such  consent. 

Section  13  requires  a  bond  of  §250,000,  and  provides  that  the 
company  shall  pay  all  expenses  incurred  by  the  city  in  supervising 
any  work  done  under  this  grant. 

Section  14  is  in  regard  to  obtaining  consents  for  tearing  up  pave- 
ments whose  maintenance  or  repair  is  at  the  charge  of  priva'e  citi- 
zen-i.  Section  IS  specifies  penalties  f«r  the  violation  of  any  pio- 
visions  of  the  grant,  and  section  16  requires  a  written  acceptance  of 
all  its  terms  before  it  shall  become  operative. 


The  National  Electric  Light  Association. 


A  meeting  of  the  officers  and  executive  committee  of  the  National 
Electric  Light  Association  was  held  in  New  York,  on  May  4,  to  dis- 
cuss matters  in  connection  with  the  time  ami  place  of  holding  the 
next  annual  convention.  .All  of  the  officers  of  the  association  and 
all  but  one  member  of  the  executive  committee  were  present,  as  fol- 
lows; President  C.  H.  Wilmerding,  Vice-Presidents  Frederick 
Nicholls  and  E.  P.  Peck,  Secretary  and  Treasurer  Geo.  F.  Porter, 
Master  of  Tiansportation  C.  O.  Baker,  Jr.,  and  Messrs.  John  A. 
Seely,  K.  H.  Davis,  A.  J.  De  Camp,  C.  R.  Huntly,  W.  W.  Carnes, 
W.  R.  Gardener,  G.  .A.  Redman  and  J.  J.  Burleight,  of  the  execu- 
tive committee.  In  addition  to  the  above,  several  representatives  of 
electrical  commercial  interests  and  of  the  electrical  press  were  pre^  - 
ent  by  invitation,  in  order  that  an  expression  of  opinion  might  be 
obtained  from  them  in  regard  to  the  questions  discussed. 

An  extended  discussion  took  place  on  the  subject  of  annual  meet- 
ings, and  the  sense  of  those  present  seemed  to  be  in  favor  of  a  prop- 
osition made  to  the  effect  that,  hereafter,  meetings  should  be  held 
alternately  in  New  York  and  Chicago,  and  at  the  entire  expense  of 
the  association.  Some  opposition  was  manifested  in  regard  to  hold- 
ing exhibitions  in  connection  with  the  meetings,  but  most  of  those 
preseat  who  spoke  on  the  subject  declared  themselves  in  favor  of 
having  such  exhibitions  as  part  of  all  future  meetings. 

It  was  proposed  that  the  next  meeting  be  held  at  New-  York,  in 
May,  1896,  and  that  an  extensive  electrical  exhibition  in  the  Grand 
Central  Palace  be  organized  in  connection  with  it.  This  proposition 
seamed  to  meet  with  favor,  and  after  some  discussion  the  following 
named  gentlemen  were  appointed  a  committee  with  authority  to 
decide  upon  the  date  and  place  of  the  next  meeting,  and  whether 
an  exhibition  shall  be  held  in  connection  with  it:  Messrs.  Wdmei- 
ding,  Nicholls,   Peck,   Huntley,  Seely,   De  Camp  and  Porter. 


Electric  Traction  in  the  Isle  of  Man. 

The  electric  railway  to  the  top  of  Snaefell,  Isle  of  Man.  is  being 
rapidly  pushed  on,  and  it  is  anticipated  that  the  line  will  be  com- 
pleted in  time  for  the  coming  season. 


Effects  of  Competition. 


A  firm  in  Germany  sells   incandescent  lamps  at   a    little  less  than 
14  cents  each. 
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The  UovernlnK  of  Steam  Engines. 


Mr.  C.  L.  .ViUlculirooko,  ill  llie  Loiuioii  /i/ir/riiiiin.  j^ives  an 
account  of  some  expcriiiieiils  on  the  engiues  of  an  creclrical  plant 
in  India  for  which  he  was  the  consulting  engineer. 

The  plant  consisted  of  three  40-k\v  dynamos,  coupled  direct 
to  Belliss  compound  engines;  the  boiler  pressure  was  120  pounds, 
and  the  speed  was  to  be  under  525  revolutions  full  load;  the 
dynamos  were  fully  compounded.  The  compounding  having  been 
adjusted  on  the  first  set,  and  trials  of  this  and  the  second  set 
having  established  the  characteristics  and  working  of  the  plant, 
advantage  was  taken  of  the  trial  run  of  the  third  set  to  make  the 
experiments  on  the  governing  and  control  of  the  engine,  after  the 
plant  had  run  for  about  four  hours  at  full  load,  viz.,  100  volts,  100 
amperes  and  .=;00  revolutions.     The  experiments  were  as  follows: 

1.  The  w  hole  current  was  suddenly  switched  off,  leaving  no  load 
on  the  engine.  The  speed  at  once  went  up  to  something  over  600 
(ihe  tachometer  was  not  calibrated  further),  but  within  a  second  it 
was  reduced  to  575,  and  after  two  more  oscillations  of  rapidly- 
decreasing  amplitude,  and  taking  only  a  few  seconds,  the  engine 
settled  down  to  run  steadily  at  a  speed  of  not  more  than  1  per  cent, 
difference  from  the  full-load  rate.  This  was  repeated,  and  the  cur- 
rent then  switched  on. 

2.  The  governor  (of  the  throttle-valve  type)  was  kept  full  open, 
and  the  speed  run  up  to  575  revolutions,  when  the  dynamo  gave 
403  amperes  at  118  volts.  The  engine  was  then  doing  18  per  cent. 
more  than  its  proper  load,  or  about  80  hp.  It  still  ran  quietly,  and 
the  governor  seemed  to  have  proper  control  over  it. 

3.  An  attempt  was  next  made  to  ascertain  the  sensitiveness  of  the 
governor  to  slight  differences  of  adjustment,  which  are  obtained  by 
means  of  a  small  hand-wheel  working  on  a  screw;  this  alters  the 
tension  of  a  spring,  the  latter  balancing  the  thrust  of  the  governors, 
the  action  of  which  opens  or  closes  a  sensitive  throttle-valve  arranged 
in  the  main  steam  pipe. 

In  the  first  pace,  the  load  was  reduced  to  a  quarter,  and  when 
everything  was  running  steadily,  a  complete  turn  of  the  governor 
adjusting  wheel  was  made.  The  result  was  to  reduce  the  revolutions 
about  12,  and  to  bring  down  the  voltage  3  per  cent.  Under  the 
same  circumstances,  a  half  turn  made  about  five  revolutions  differ- 
ence in  speed.  The  difference  made  by  one  eighth  inch  of  a  turn  was 
not  suflficiently  decided  to  be  observed,  but  a  one-fourth  inch  turn 
was;  and  it  was  clear  that  the  voltage  could  easily  be  regulated  within 
less  than  1  per  cent,  or  a  one-third  inch  turn,  by  means  of  the 
governor.  In  the  next  place,  the  full  load  was  put  on,  and  the 
above  experiments  repeated,  to  see  if  the  governor  was  as  sensitive 
at  full  as  at  one-quarter  load.  Under  these  circumstances  a 
whole  turn  of  the  governor  adjustment  wheel  reduced  the  revolu- 
tions by  14,  and  the  voltage  in  two  trials,  both  up  and  down,  was 
increased  and  decreased  b}-  3  per  cent.,  in  accordance  with  the 
direction  in  which  the  turn  was  taken. 

4.  The  plant  running  full  load,  by  rotating  the  adjusting  wheel 
the  speed  was  lowered  20  and  30  per  cent,  while  the  engine  was 
lunning,  and  afterwards  brought  up  again  to  the  normal. 

Of  course,  in  trials  like  these,  involving  small  differences,  slight 
alterations  of  pressure  in  the  boiler,  the  cooling  and  heating  of  re- 
sistances, and  other  matters,  a  very  high  degree  of  percentage  accur- 
acy is  only  attainable  by  extreme  care  and  careful  preparation. 
But  the  above  results  are  sufficiently  accurate  for  all  practical  pur- 
poses, and  the  observations  left  the  impression  that,  if  possible,  even 
better  could  have  been  done  after  the  engine  had  had  two  or  three 
weeks'  constant  work,  and  all  the  working  parts  had  become  prop- 
erly polished. 

It  is  worthy  of  note  that  the  engine,  which  indicated  some  65  hp 
during  the  trials,  was  placed  on  a  platfoim,  and  was  not  bolted 
down— simply  standing  on  its  own  extended  bed-plate. 

Mr.  Addenbrooke  concludes  that  the  makers  have  certainly  used 
great  care  and  skill  in  working  out  their  engine,  with  the  most 
excellent  results.  His  account  of  these  trials,  he  states,  is  not  to 
eulogize  the  engine  beyond  expressing  -a  high  opinion  of  it,  nor 
does  he  suppose  that  they  are  unique  in  their  method  of  governing. 
The  object  has  been  to  show  that  engines  can  be  made  to  govern, 
and  with  provision  for  altering  the  adjustment  of  the  governor  or 
the  speed  of  the  engine,  over  the  full  range  required  for  central  sta- 
tion or  similar  electric  work;  and  that  the  governor  can  also  be  made 
sensitive  enough  to  enable  sufficiently  accurate  increments  or  decre- 
ments of  voltage  to  be  provided  for  by  adjustment  of  the  governor, 
and  thus  that  it  is  thoroughly  practical  to  provide  the  voltage 
required  ia  the  omnibus  bars  and  in    the  circuits    by   adjustment  of 


the  eugiue,  leaving  the  switchboard  attendant  to  his  proper  duly 
of  observing  the  voltage  in  the  fee<lcrs  and  at  the  feeding  points  or 
transformer  stations,  which  he  is  then  in  a  better  ])ositioii  to  keel) 
at  the  requisite  jiressure  than  if  he  had  to  look  after  the  adjustment 
of  e.Kciting  resistances  also. 


Electrical  Engineers. 


What  to  do  with  mothers'  sons,  says  the  London  Electrician,  is 
becoming  a  more  and  more  important  problem  every  day  in  the 
households  of  the  United  Kingdom.  A  profession  that  has  few. 
prizes  and  many  blanks,  especially  when  the  prizes  themselves 
have  no  very  great  attraction,  does  not  attract  the  best  men.  It 
may  be  that  it  contains  openings  for  hundreds,  if  not  thou-^ands,  of 
units,  but  few  of  these  units  come  in, prominence  because  of  talent. 
The  electrical  engineering  professsion  is  such  a  one.  It  employs 
many  men,  most  of  whom  are  mere  items,  and  will  remain  items  to 
the  end.  These  items  are  intensely  ignorant  of  the  why  and  where- 
fore of  their  everyday  work.  Their  only  view  is  bounded  by  the 
wall  of  as  much  pay  as  possible  and  as  little  work  as  possible.  Their 
ignorance  compels  them  to  wait  for  assistance  at  the  rise  of  every 
little  difficulty.  We  should  prefer  to  see  more  men  ready  to  grap- 
ple with  the  difficulty  and  capable  of  stepping  into  a  higher  position 
when  the  chance  offers.  When  the  standard  of  knowledge  in  any 
profession  is  of  a  high  order,  wages  and  salaries  also  average  higher 
in  amount,  because  the  universal  law  of  supply  and  demand  acts  in 
this  direction.  The  most  recent  development  in  the  electrical 
industry  seems  to  warrant  the  conclusion  that  in  future  the  number 
of  prizes  will  be  greater,  and  this  will  lead  to  greater  competition 
for  such  prizes  and  inevitably  to  a  higher  standard  of  knowledge  in 
certain  ranks  of  the  profession.  Hitherto  putting  aside  the  question 
of  consulting  engineers,  with  which  we  are  not  now  dealing,  the 
best  positions  open  to  general  competition  have  been  those  of  muni- 
cipal electrical  engineers.  The  renumeration,  except  in  a  few  cases, 
has  however  been  too  low,  but  this  maj'  probably  have  arisen  from 
the  youth  of  the  profession.  No  one  in  the  earliest  days  could  ade- 
quately grasp  the  value  of  the  work  to  be  done,  and  municipalities 
were  cautious  in  offering  too  much.  As  time  went  on,  it  became 
clear  that  to  successfully  manage  a  central  station  demanded  capaci- 
ties of  a  much  higher  order  than  were  originally  thought  necessary. 
In  more  than  one  case  success  has  been  taken  as  obtained  auto- 
matically, but  the  illness  or  departure  of  the  successful  organizer 
has  opened  the  eyes  of  those  who  controlled  the  management.  It 
is  an  open  secret  that  some  companies  have  found  the  loss  of  a  man 
of  far  greater  importance  than  they  ever  suspected.  We,  however, 
have  no  intention  of  dilating  further  upon  the  settled  conviction 
of  business  men,  that  the  proper  course  to  pursue  is  to  employ 
those  who  know  their  business,  and  to  pay  them  well  for  their 
work.  Experience  is  only  gained  by  age,  and  experience  is  worth 
paj'ing  for. 

What  Next? 


The  latest  sensation  which  the  public  is  expected  to  swallow  is  a 
story  now  being  circulated  by  the  daily  press  to  the  effect  that 
there  lives  near  Abilene,  Tex.,  a  young  woman  whose  hair  might 
become  of  practical  use  should  electrocution  be  adopted  bv  her 
State.  The  story  has  it  that  this  remarkable  hair  sweeps  the  floor 
as  the  owner  walks,  and  gives  forth  crackling  sounds  along  with 
a  strange,  weird  light  at  night.  If  it  stopped  at  this  uncanny  mani- 
festation all  would  be  well,  but  we  are  assured  that  a  per^jou  touch- 
ing a  strand  of  the  hair  receives  a  terrific  shock,  and  that  a  young 
physician  who  investigated  the  matter  is  nearly  dead,  as  the  result 
of  his  temerity  and  skepticism. 

The  girl,  it  is  .said,  discovered  her  peculiar  power  recently,  when, 
in  bending  over  to  caress  a  kitten,  her  hair  fell  about  it  and  killed 
it  instauth'. 

Farragut  and  Sumter. 


-At  the  recent  meeting  in  Washington  of  the  Telegraphic  Historical 
Society,  Mr.  Heiirj-  .\.  Reid  related  that  he  received  the  news  of  the 
firing  on  Fort  Sumter  in  the  Poughkeepsie  office,  while  Commodore 
Farragut,  who  was  visiting  friends  in  that  city,  stood  beside  him  and 
read  the  message  as  it  was  written  down.  When  the  message  was 
concluded  Farragut  remarked:  "That  means  I  must  go  to  Norfolk 
at  once.  I  have  many  friends  there,  but  if  duty  requires  I  will  blow 
the  city  to  h 1.  " 
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An  Electrical   Ferry   Service. 


JCKGICN,  Norway,  enjoys  the  ilistitiotioii 
of  having  thf  first  cleotrii-al  furry  scr- 
vu'f  in  tlic  worlil  condncted  as  a  hiisi- 
luss  fntiT])risc.  I'riinitive  rjwhoals  had 
lur  a  lonj;  lime  bien  ailcquate  for  the  in- 
creasing traflSi-  between  the  difTerent  sec- 
tions of  the  city,  anil  after  a  consiileration 
of  steam,  petroleum  and  electric  boats  it 

was  finally  ik'cideil  that    the  latter  possessed    the  greatest  merit  for 

the  use  proposed. 
The  ferry  plant  consists  of    eight  boats,  a  charging  station    and  a 

l>oat  harbor.     Work  was  begun  last    May,  and  by  August    the  ferrv 

was  started. 

Fig.  1  gives  a  view    of  one  of    the   boats,  and    their   construction 

is  shown  in  Figs    2  and  3,  the  details  of  which  were  determineil  bv 


lery   consists   of  32   cells    in    series,    .md    weighs    altogether   S,280 
pounds. 

In  onler  to  control  tlie  speed,  a  special  switch  (Fig.  4)  is  pro- 
vided, which  ojjerates  by  cutting  different  jjarls  of  the  field  coils  of 
the  motor  in  and  out,  and  so  causes  the  boat  to  go  ahead,  astern, 
slow  anil  faster  by  regular  gradations.  In  the  middle  of  the  boat, 
over  the  motor,  there  is  a  cylinder,  about  four  inches  in  diam- 
eter, through  which  pass  the  conductors  to  the  motor  and  the  accu- 
mulators, and  the  connections  to  the  steering  apparatus.  On  the 
head  end  of  this  cylinder  are  two  wheels,  each  16  iiuhes  in  diam- 
eter, placed  one  above  the  other,  the  u])]>er  of  which  works  the 
rudiler,  while  the  lower  conlrfils  the  movements  of  the  regulating 
switch. 


Fig.  1.— Electrical  Ferrv  Bo.\t. 


Figs.  2  and  3. — Elevation  and  Plan  of  Boat. 


the  requirements  of  the  ferry  .service.     The  dimensions  of   the  boats 

are  as  follows: 

Extreme  lentrlh 26  feet  3  inches. 

l>reaillh 0    ••    7 

Draft  (about) 2    "    7 

Nnmberof  pas-eii<rers IS 

Displacement 6  tons. 

The  boats  are  built    symmetrically  fore  and  aft  and  provided  with 

a  screw  and  rudder  at  either  end  in  order  that  turning  when  leaving 

the    landing  places  may  be    avoided,  that  they  may  be    more  easily 
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The  average  speed,  with  a  jiowcr  of  2,300  watls,  is  about  five 
miles  an  hour.  As  the  distances  between  the  landing  places  (Fig. 
5)  are  not  great,  this  com])arativeIy  low  speed  has  been  found 
ample,  and  owing  to  the  crowded  condition  of  the  harbor,  it  is  even 
necessary  in  order  to  avoid  accidents. 

The  bearings  of  the  motor  and  the  shaft  are  sclf-lubricating  while 
running,  so  that  the  man  at  the  wheel,  who  operates  the  boat  alone, 
can  give  his  individual  attention  to  steering  it.  The  boats  are  run 
under  five  minutes'  headwa}'  and  from  7  o'clock  in  the  morning  to 
9.30  at  night  in  the  winter,  while  in  summer  the  daily  service  is 
lengthened.  Each  boat  runs  about  37 '2  miles  a  day.  Up  to  this 
lime  about  1,800  passengers,  on  the  average,  have  been  carried  by 
the  ferry  each  day.  After  the  da3''s  work  is  over,  the  boats  return 
to  the  charging  station,  where  the  accumulators  are  charged  during 


Fig.  4. — Di.\GK.\M  of  Controller  Connections. 


Fig 


M.\i'  OE  Routes. 


steered  and  for  other  rea.sons.  The  screws  are  on  a  common  shaft, 
direct  coupled  to  the  motor. 

A  series-wound  motor  is  used,  weighing  about  600  pounds, 
and  rated  at  3  hp;  it  is  placed  in  the  middle  of  the  boat  under 
the  flooring.  Its  construction  is  such  that  the  insulation  can- 
not be  injured  by  any  bilge  water  which  may  collect.  The  radi- 
cally fastened  carbon  brushes  work  without  sparking  or  heating  of 
the  commutator,  whether  the  armature  is  turning  forward  or  back- 
ward. 

The  s'.orage  batteries  are  placed  partly  under  the  flooring  and 
partly  under  the  -^eats,  as  can  be  seen  in  Figs.  2  and  3.  The  plates 
are  of  the  Hager  type,  and  those  of  each  battery  weigh  about  3, 080 
pounds,  and  have  a  capacity  of    about  20,000  watt-hours.     The  bat- 


the  night,  and  the  necessary  cleaning  done  and  repairs  made.     The 
charging    station  is  fitted  with  a  compound  portable    steam  engine, 
a  dynamo  of  30  hp  and  a  suitable  switchboard. 
The  total  cost  of  the  plant  was  as  follows: 

Eisrht  Inats.  includiop  duplicate  parts Sll.900 

Chart,'! up  station ,  boat  harbor  and  landinfr  places 9.520 

Total  anion nt $21.4-J0 

During  eight  months  of  uninterrupted  operation  the  plant  has 
proved  excellent  in  every  respect. 

The  above  description  is  borrowed  from  an  article  in  the  Elrctro- 
technische  Zeilsclirift,  written  by  Mr.  J.  Trumpy,  of  the  Bergens 
Elektriske  Faergesclskab,  who  designed  the  boats  and  plant. 
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Qalvanometer  Construction  at  Lehigh  I'niverslty. 

BY     EDWIN    K.     I'lSIIUK. 

During  tbe  f.ill  of  18<M  a  p4ece  of  work  well  worthy  of  note  was 
undertaken  by  the  Junior  Students  of  the  Department  of  Electrical 
Kngineeriug  at  l.ehigh  I'niversity.  The  work  consisted  in  the  con- 
struction of  a  set  of  galvanometers  for  use  in  the  laboratory,  ami 
derives  its  interest  from  two  sources:  First,  in  that  a  body  of  stu- 
dents, almost  entirely  unskilled  in  construction  work,  built  up  a  set 
of  instruments  which  for  accuracy,  sensibility  and  finish  stand  very 
close  to  instruments  put  forth  by  our  best  manufacturers.  Second, 
in  that  this  set  of  instruments  shows  to  a  certain  extent  the  amazing 
results  which  may  be  obtained  by  the  new  method  for  astaticizing 
galvanometer  needles,  as  advanced  by  Mr.  F.  L.  O.  Wadsworth, 
in  the  November  issue  of  the  Philosophical  Magazine  for  1894. 
Covering,  as  this  set  of  instruments  does,  such  a  wide  range,  the 
results  are  particularly  valuable. 

To  meet  the  varying  work  of  a  laboratory,  the  instruments  were 
designed  of  resistances  ranging  from  160  ohms  to  5,000,  giving 
instruments  suitable  for  most  of  the  general  work  which  students 
meet.  .■\lso,  they  were  designed  so  as  to  produce  instruments  which 
should  be  both  serviceable,  reliable,  and  at  the  same  time  highly 
sensitive.  How  nearly  these  requirements  were  met  can  best  be 
ascertained  by  a  careful  consideration  of  the  details  of  one  of  the 
instruments  given  later. 

Fig.  1  shows  the  general  appearance  of  the  instruments  after 
completion.  All  the  different  designs  are  here  shown  (though  not 
all  the  instruments,  as  there  were  three  or  four  of  some  of  the  types) 
with  both  front  and  b.<ick  of  each  type  where  possible.  Figs.  2  and 
3  show  to  somewhat  better  advantage  two  of  the  most  .satisfactory 
of  the  designs,  Fig.  2  showing  the  high  resistance  potential  instru- 
ment, with  the  cups  on  and  off;  Fig.  3  gives  a  similar  view  of  the 
two-coil  instrument. 

The  table  near  the  end  of  this  article  gives  results  of  the  tests 
made  upon  completion.  The  first  three  instruments,  a  1,  2,  3,  are 
by  one  of  our  best  American  instrument  makers  and  merely  inserted 
for  comparison  and  reference.  Instrument  a  1  was  an  excellent 
example  of  fine    work,  being  of   the  best  construction  mechanically 


sensibility  of  12X10-",  which  is  about  hvo-thirds  the  current  neces- 
sary for  the  in.strument  (a  1)  of  standard  manufacture.  When  one 
stops  to  consider  that  A  1  is  nearly  800  ohms  less  in  tvsistancc  than 
ii  1,  and  uses  sM-  instead  of  (/iiarl:  for  its  suspension,  certainly 
the  result  is  well  worth  notice.  This,  without  doubt,  was  due 
primarily  to  the  method  of  magnetizing  the  needles.  Indeed,  when 
properly  made    the  needles  would  become  so  nearly  astatic  that  the 


and  electrically.  Its  sensibility,  as  given,  needs  no  comment  (the 
controlliiii^r  magnet  not  used).  The  remainder  of  the  list  gives  the 
details  of  the  instruments  constructed.  As  will  be  seen,  there  are 
three  instruments  of  about  5,000  ohms,  two  of  4,000,  nine  of  400, 
and  one  of  160.  The  magnetic  systems  of  all  are  astatic,  vary  in 
weight  from  .4  to  .6  gm.  and  in  number  of  needles  from  68  to  12. 
All  sensibilities  given  in  this  table  are  for  the  instruments  under 
the  earth's  influence  only,  and  no/  using  a  controlling  magnet. 
The    most  sensitive    instrument  (*  1),  it  will    be    noticed,  has    a 


Figs.  2  .\XD  3. 

earth's  influence  zcas  entirely  null,  and  only  the  torsion  in  the  silk 
suspension  fibre  affected  the  position  in  which  tbe  needles  rested. 

The  instrument  a  1  is  not  an  old  one,  being  out  of  the  manu- 
facturer's hands  less  than  six  months,  but  its  magnetic  system 
was  probably  built  up  after  the  old  methods;  were  it  to  be  recon- 
structed and  remagnetized  according  to  the  newer  method  its  sensi- 
bility would  probably  be  most  surprisingly  lowered.  (The  sensibility 
given  for  this  instrument  is  that  given  by  the  manufacturer's  test.  ) 
Instrument  b  1  was  first  tested  with  a  magnetic  system  having 
but  14  needles,  giving  a  sensibility  of  62X10  ". 
This  system  was  then  reconstructed,  using  a  belter 
grade  of  steel  and  68  needles,  which  change  reduced 
the  "figure  of  merit"  to  less  than  one-fijth.  Thus 
b  2  and  b  3  would  probably  give  equally  good  results 
were  they  treated  in  the  same  way.  The  remainder 
of  the  instruments,  it  will  be  seen,  give  sensibilities 
which  are  quite  remarkable,  and  yet  were  they  to  be 
reconstructed,  using  the  better  steel,  and  greater 
number  of  needles,  one  could  predict  sensibilities 
one  fourth  or  one  fifth  the  present,  at  least.  Es- 
pecially would  the  effect  be  great,  as  these  instrn- 
ments  have  so  small  a  number  of  needles  (12). 

The  construction  of  all  the  instruments  can  best  be 
shown  by  carrying  throu,gh  in  delail  the  construc- 
tion of  one  certain  instrument,  as  all  were  built 
upon  the  same  principles;  the  woodwork  of  all  was 
the  same,  except  in  design  and  dimensions;  the 
coils  of  all  were  graded  and  of  the  dimensions  given 
by  Mr.  Edwin  F.  Xorlhrup  in  The  KlECTRIC.\L 
World  of  November  and  December,  1893;  the  need- 
les of  all  were  astatic,  built  up  similarly,  and  all 
magnetized  by  the  method  previously  stated ;  the 
metal  parts  of  all  were  the  same.  For  this  purpose, 
that  instrument  which  has  been  most  nearly  per- 
fected, i.  e.,  b  1,  is  taken. 

The    wooden    framework    of    this    instrument    is 
shown  in  detail  in  Fig.  4.     Here  it  will  be  seen  that 
the  frame  consists  of  two  parts:  .  the  base,   and    the 
upright  section  which  is  firmly  attached  to  it.     This 
upright  part  is  composed  of  three  pieces  firmly  glued 
together,  the   object    being    to    prevent    any  change  in  the    instru- 
ment   due    to  warping,  and    also  to  form    by  the    thin  "separator" 
(middle  piece,  3-32  inch  thick)  a    rest    or    stop  for  the  coils.     This 
middle  strip    is    almost  entire,  being  cut  away  only  enough  to  allow 
the  needles  to  swing  freely.     The  coils  are  thus    kept  always  at   the 
distance  apart  of    3-32    inch.     An  upright    thus    made,  and   of  well 
seasoned  material,  should  warp  very  little,   if  at  all.    The  distance  be- 
tween coils    might    be  made  less,    but    would    hardly  be  advisable 
unless  melal  were  used. 
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Tile  cups  for  receiving  the  coils  are  as  shown,  anil  are  not  quiU- 
deep  enou>,'h  to  allow  the  coils  to  sink  below  the  Hush  surface.  In 
this  way  the  wire  ahvays  touches  the  separating  strip  of  wood,  ami 
is  as  near  the  nueille  as  is  allowable,  proilncin);  the  maximum  niaj;. 
nelic  effect  under  the  circumstances.  The  cups  are  held  to  the 
woodwork  l)y  four  threaded  brass  rods  (not  shown)  which  pass 
throuj;h  the  "separator"  and  have  thumbscrews  at  their  ends. 
The  terminals  of  each  coil  are  taken  to  two  small  bindin;,'  posts  on 
the  exterior  of  the  cup,  these  posts  beinj;  finally  properly  connected 
to  each  other  and  to  the  main  bindinj,'  posts  of  the  instrument. 
The  drawing  shows  arrangements  for  the  damper  and  for  a  window 
to  allow  access  of  light  to  ami  from  the  mirror.  This  window  is 
closed  by  a  piece  of  plate  glass  held  in  place  by  screws.  A  piece  of 
sheet  rubber  between  the  glass  and  the  wood  prevents  air  entering 
due  to  any  poor  iit  or  uneven  woodwork. 

I'ii;.  5  shows  such  metal  parts  as  are  necessary. 

The  leveling  screws  need  no  comment  and  are  placed  as  ordi- 
narily upon  such  instruments. 

The    suspension    tube  is  clearly  shown,  havint;  two    points  worth 

h- 


Fig.  4. 

mention.  The  "head"  is  so  arranged  that  an  indcjiiiilc  \e\^)>,\.h  of 
silk  fibre  may  be  taken  up,  yet  always  maintaining  the  central  posi- 
tion. Also  should  this  rolling  of  the  fibre  produce  torsion  it  may 
be  immediately  removed  by  turning  the  "head"  upon  the  glass 
tube,  rendered  possible  by  the  strip  of  chamois  interposed  between 
the  brass  cap  and  the  glass  tube.  This  chamois  is  shellaced  to  the 
glass,  but  not  to  the  cap,  and  keeps  the  "head"  perfectly  tight, 
true,  and  vertical,  yet  free  to  move  ^though  snugly)  about  a  verti- 
cal axis.  The  lower  end  of  the  tube  may  be  held  in  the  "base" 
either  by  chamois,  which  answers  admirably,  or  by  sealing  wax  or 
plaster  of  paris.  Naturally,  an  instrument  of  so  great  delicacy  would 
be  positively  worthless  were  it  not  for  this  "torsion  head"  which 
allows  the  perfect  removal  of  any  torsion  which  may  be  in  the  fibre, 
lietween  the  metal  base  and  the  wooden  framework  a  piece  of 
felt  is  interposed.  This  is  in  the  form  of  a  circular  disc  (cut  away 
at  the   centre  to    allow  passage  for    the  suspending  fibre)  of    about 


1 V  inch  diameter.  This  felt  answers  two  purposes:  it  .serves  to 
prevent  air  currents  passing  through  and  disturbing  the  action  of  the 
needles,  as  the  wood  and  metal  could  not  otherwise  be  made  to  fit 
perfectly;  also  it  serves  as  a  means  for  adjusting  the  suspension 
lube  into  a  perfect  alignment  with  the  rest  of  the  instrument  (the 
position  of  the  lube  being  changed  by  tightening  or  loosening 
the  screws  holding  the  tube  base  to  the  frame;  the  felt  being  elas- 
tic gives  much  play) 

The  most  important  pari  of  the  instrument  is  it3  "astaticized 
needle  .system"  or  mignets.  This  instrument  was  first  constructed 
with  its  magnets  of  the  dimensions  as  in  Fig.  S,  but  using  14 
needles,  instead  of  the  68  shown.  At  first  only  two  mica  discs 
for  needles  were  used,  one  at  the  top  and  the  other  at  the 
bottom,  the  needles  being  place<l  on  the  one  side  only.  With 
this  arrangement  the  sensibility  was  62X10  ".  Keconstructing 
this  system,  using  a  mica  disc  on  either  side  of  the  glass  fibre  at 
the  top  and  at  the  bottom  (i.  e.,  four  discs  in  all)  it  was  possible 
to  use  68  needles,  with  which  the  sensibility  obtained  was  12X10  ". 
In  this  last  case,  the  needles  were  made  of  No.  8  guitar 
string,  tempered  glass  hard.  This  steel  is  not  the  best  that  may 
lie  obtained  by  any  means,  so  that  even  tliis  remarkably  low  sensi- 
bility might  easily  be  lowered  still  further. 
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<Jlass  was  used  to  hold  the  discs,  mirrors  and  damper  together; 
quite  inferior  to  quartz,  yet  answerins;  fairly  well.  The  small  hook 
at  the  upper  end,  for  attachment  to  the  suspending  fibre,  was  of  No. 
38  B.  &  S.  copper  wire  firmly  held  with  sealing  wax.  Shellac  was 
used  for  holding  needles  and  discs  in  place. 

The  mirrors  us^d  were  of  "home  manufacture,"  and  hence  not 
of  the  efficiency  which  might  have  been  wished.  They  were  made 
by  depositing  from  solutions  metallic  silver  upon  thoroughly 
cleaned  microscopic  "cover  glasses."  Great  care  and  close  inspec- 
tion had  to  be  exercised  in  choosing  the  mirrors  to  be  used,  yet  the 
final  result  was  quite  satisfactory.  The  mirrors  were  perfectly 
plain,  being  suited  from  their  size  to  either  telescopic  or  reflected 
light  methods  of  reading. 

After  the  needle  system  had  been  properly  assembled,  and  thor- 
oughly dried,  it  was  placed  in  the  "astaticizer"  or  magnetizer.  No 
description  of  this  is  necessary,  as  it  is    built  entirely  after  the  sug- 
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gestioiis  of  Mr.  Wadswortli.  The  detailed  drawing  of  the  instru- 
ment used  in  this  instance  is  shown  in  Fig.  (>.  Also  Fig.  1  givis  a 
fairly  clear  idea  of  its  construction.  In  this  case  a  current  of  live 
amperes  was  used,  passing  through  the  two  coils  in  series  each  of  3.iO 
turus  of  No.  18  It.  &  S.  (i.f.,  3,500  ampere  turns).  In  Fig  6 
A'  ^  are  screws  by  means  of  which  the  y.ole  pieces  may  be  loosened 


Fig.  6. 


and  their  positions  changed,  suiting  them  for  needles  of  quite  vari- 
ous lengths.  y1  A  are  set  screws  for  holding  the  bars  in  place 
after  adjustment  by  the  front  screws.  The  frame  of  the  instrument 
was  of  cherry  and  the  metal  parts  of  the  best  Swedish  iron. 
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Xext  in  importance  to  the  needle  system  are  the  coils.  In  this 
instrument  each  of  the  four  coils  were  "graded"  to  secure  the 
maximum  electromagnetic  effect,  being  wound  after  the  following 
specification : 

N°-  10  B.  &  S c,o  ft.  =  500  ohms. 

2°    J?         .       904    "    —374       •■ 

^"■"^  1.30O"=339       •■ 

Total 


These  coils  were  wound  on  specially  made  cast  iron  cores  or 
•spools,  so  arranged  that  one  llange  could  be  removed  and  the  coil 
slipped  off.  ISefore  winding,  the  spool  was  lined  with  paralline 
paper.  The  No.  40  wire  was  used  first  and  the  No.  34  last.  In 
fact,  as  before  mentioned,  these  coils  were  wound  after  the  method 
of  Mr.  Xorthrup,  excepting  that  shellac  was  used  instead  of 
paralTine  on  the  wire.  The  paralTine  paper  lining  to  the  spool  allows 
the  coil  to  be  readily  removed  upon  gently  heating  it.  Upon  com- 
pletion, the  coils  were  mounted  in  the  cups,  and  cemented  in  place 
with  paraihtie.  leaving  the  winding  exposed,  and  thus  brought  as 
nearly  as  possible  to  the  needle  system. 

As  to  finish  the  instruments  were  thoroughly  coated  internally 
with  shellac  to  increase  insulation  and  also  to  keep  the  moisture 
from  warping  the  frame.  Externally  they  were  finished  off  and 
|)olished  with  a  hard  oil  finish,  or  with  a  varnish,  after  thorough 
smoothing  down  with  pumice. 

.Such  a  set  of  instruments  certainly  cannot  fail  to  be  of  interest, 
possessing  as  they  do  many  original  features  in  construction,  com- 
bining many  excellent  principles  already  put  forth  by  others,  and 
illustrating  what  may  be  done  with  the  recently  propounded  method 
of  needle  magnetization,  even  where  those  who  undertake  the  work 
are  not  over  highly  skilled  at  it. 


Grooved   Rails  for  Electric  Railways. 

.Some  investigations,  says  the  London  Engineer,  have  recently 
been  made  to  ascertain  the  most  desirable  shape  for  the  groove  to 
be  used  in  the  guard  rails  for  curves  on  .street  railways,  especially 
those  operated  electrically,  the  fundamental  idea  being  that  the.se 
grooves  should  be  laid  out  corresponding  to  the  lines  of  wear,  so  as 
to  present  from  the  start  the  largest  possible  wearing  surface  to  the 
action  of  the  wheels,  in  order  to  prolong  the  life  of  the  rail.  Two 
pair  of  wheels  were  carefully  turned  out  of  hard  wood  to  an  accu- 
rate scale  of  three  inches  to  one  foot,  and  with  their  axles — on 
w^liich  they  were  turned — secured  to  a  strong  frame  representing  the 
car  truck,  so  that  they  could  revolve  freely  but  without,  any  play. 
The  frame  was  rigidly  fastened  in  the  centre  to  a  stiff  board 
extending  at  right  angles  with  the  truck,  to  what  would  be  the 
centre  of  the  curve.  A  pin  accurately  turned  and  fitting  snugly  in 
holes  in  the  board,  and  holes  in  a  wooden  stand  screwed  to  the 
floor,  formed  the  centre  proper.  A  large  piece  of  drawing  paper 
was  stretched  on  a  board,  and  on  it  were  laid  rail  blanks  without 
any  groove,  formed  out  of  potters'  clay,  following  the  curves 
described  by  the  wheels  when  allowed  to  move,  guided  by  the 
board  from  the  centre  of  the  curve  to  whatever  radius  it  was  set. 
The  wheels  were  then  set  upon  the  rail  blanks  and  weighted  until 
their  flanges  sank  into  the  claj-  to  their  full  depth,  at  which  point 
the  whole  apparatus  was  arranged  to  be  exactly  level.  The  wheels 
having  previously  been  varnished,  were  thoroughly  oiled,  so  that 
the  clay  would  not  stick  to  them.  The  first  pair  of  wheels  was 
then  revolved  from  the  axle  by  hand,  and  thus  the  truck  moved 
along  the  potters'  clay,  the  flanges  cutting  their  own  grooves  into 
it.  The  length  of  arc  available  having  been  traversed,  the  truck 
was  lifted  away,  and  if  a  perfect  impression  had  been  obtained 
short  pieces  were  cut  out  of  the  various  parts  of  the  arcs  of  both 
the  inner  and  outer  rail,  and  particularly  of  those  parts  which  had 
been  traversed  by  the  front  wheels  onl\'  or  the  hind  wheels  onlv, 
and  those  that  had  been  passed  over  by  both  wheels,  as  comparison 
of  them  would  show  whether  or  not  the  truck  stood  exactly  square 
with  the  radial  line.  These  pieces  were  cut  out  so  that  the  cut 
would  also  sever  the  paper  underneath,  and  extending  a  short  dis- 
tance inside  and  outside,  forming  a  strip  on  and  by  w'hich  the  cut- 
out pieces  could  be  slid  away  upon  another  board,  and  put  away  to 
dry  and  harden  without  handling  the  piece  itself  while  yet  soft, 
thereby  avoiding  possible  distortion,  except  on  the  very  ends,  by 
the  cutting  knife.  As  this  latter  was  unavoidable,  the  pieces,  after 
being  thoroughly  hardened,  were  sawed  in  half,  so  as  to  get  at  the 
central  undistorted  section,  and  the  sawed  surface  ground  smooth 
on  a  piece  of  slate  so  as  to  present  "sharp  lines.  The  shrinkage  of 
the  clay  in  drying  could  well  be  neglected,  as  actual  measurement 
on  a  test  piece  showed  that  it  would  amount  to  little  more  than 
1-64  inch  in  the  full-size  width  of  the  groove. 


Southwest  London  Polytechnic. 


Total  resistance  of  instr 


1.301       " 

"" £.204  ohms. 


The  new  Southwest  London  Polytechnic,  Manresa  Road,  Chel- 
sea, is  now  rapidly  approaching  completion, 'and  will,  it  is  expected, 
be  ready  for  opening  at  the  commencement  of  the  autumn. 
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Prevention  of  Electrolysis  by  Trolley  Currents. 

UY    W.    STUAKT-SMITll. 

Ill  ail  editorial  cuiiiuient  in  your  issiii-  of  Ai)ril  13,  on  my  rfciiit 
li.ipir  oil  the  electrical  conilitioii  of  iiiickij;rouiiil  coiuUictdrs 
witliiii  llic  influence  of  electric  roails,  it  is  stateil  that  "Tlie  i)laii 
ailvocateil  by  Mr.  Saiith  to  connect  the  rails  to  undtrgroiiiiil  piping 
and  employ  the  piping  system  as  part  of  the  underf-roniul  circuit 
will  not,  we  believe,  meet  with  the  approval  of  many,  and  we  fear 
that  the  savinj;  in  copper  entailed  by  such  a  method  would  have 
little  weight  in  inducing  gas  and  water  companies  to  accord  the 
necessary  permission." 

lu  tliis  editorial  you  have  credited  me  with  advocating  a  plan 
which  I  have  not  for  a  moment  thought  of.  You  no  doubt  arrived 
at  this  conclusion  from  a  somewhat  hasty  reading  of  my  paper,  and 
I  am  sure  that  a  more  careful  reading  of  the  latter  part  of  the  con- 
cluding section  will  show  you  that  the  plan  I  advocated  was  exactly 
the  contrary  of  that  with  which  you  credit  me. 

In  order  to  prevent  electrolysis  it  is,  of  course,  desirable  that  no 
current  at  all  be  allowed  to  enter  the  pipes,  but  this  is  impossible 
because  as  long  as  the  rails  are  used  for  the  return,  some  current 
will  leak  to  the  pipes  wherever  the  track  is  +. 

This  curreut  will  all  flow  in  the  pipe  systems,  toward  the  power 
house,  with  a  constantly  increasing  volume,  and  finally  the  poten- 
tial relations  between  pipes  and  track  will  reverse,  and  the  pipes 
becoming  +  to  the  track,  the  current  will  begin  to  leave  them  and 
electrolysis  will  begin  to  lake  place  unless  the  return  can  be  through 
metallic  paths. 

.\s  soon  as  this  condition  obtains,  my  plan  is  to  begin  wiring 
pipes  and  track  together,  not  for  the  purpose  of  making  the  pipes 
act  as  portion  of  the  return  circuit,  but,  on  the  contrary,  to  prevent 
such  use  in  the  greatest  possible  degree  by  taking  the  current,  which 
is  unavoidably  present  in  the  pipes,  out  of  them  at  the  earliest 
possible  moment. 

I  prefer  to  begin  wiring  the  track  and  pipes  together  at  the  farthest 
possible  point  from  the  power  house  where  the  pipes  definitely  become 
-|-  to  the  track,  and  wire  at  every  street  crossing  within  the  region 
where  pipes  are  +;  by  so  doing,  the  current  which  leaks  to  the 
pipes  along  the  lower  reaches  of  the  road  and  spreads  out  so  as  to 
flow  in  the  pipes  for  long  distances  on  both  sides  will,  on  its  return 
to  the  neighborhood  of  the  track  where  the  pipes  are  -|-,  imme- 
diately find  metallic  paths  by  which  it  can  return  to  the  track,  and 
thus  prevent  these  numerous  branch  currents  from  finally  accumu- 
lating as  a  current  of  large  volume  in  one  section ,  as  would  be  the 
case  if  an  attempt  was  made  to  rewire  the  pipes  by  heavy  wiring 
near  the  power  house  only.  My  plan  distributes  the  return  from 
the  pipes  and  thus  minimizes  danger  of  corrosion  at  resisting  joints. 
Briefly,  in  order  to  prevent,  as  much  as  possible,  the  use  of  the 
pipes  as  a  portion  of  the  return  conductor,  the  resistance  between 
the  track  and  pipes  should  be  made  as  great  as  possible  where  the 
track  is  -|-  to  pipes,  and  small  where  the  pipes  are  -f-  to  the  track — 
in  the  first  case  to  prevent  the  current  getting  into  the  pipes,  antl 
in  the  second  to  take  out  as  soon  as  possible  such  current  as  does 
get  in. 

Now,  with  regard  to  the  system  of  auxiliary  conductors  men- 
tioned in  the  latter  part  of  the  editorial  above  indicated,  whatever 
may  be  the  value  of  such  conductors  when  frequently  connected 
with  the  rail  and  used  as  part  of  the  regular  return  circuit,  their 
value  when  specially  led  out  and  connected  to  pipes  only  is  open  to 
some  question.  By  wiring  track  and  pipes  together  as  I  have  above 
stated,  one  or  two  No.  0  wires  at  the  street  crossings  will  be  found 
adequate  to  so  far  remove  the  current  from  the  pipes  as  to  entirely 
neutralize  the  potential  relation  between  pipes  and  track,  and  abso- 
lutely prevent  any  passage  of  current  through  the  soil.  By  so  doing 
the  conductivity  via  the  pipe  systems  as  a  whole  will  be  somewhat 
increased,  with  the  result  of  inducing  slightly  more  leakage  to  pipes 
in  those  regions  where  the  track  is  +;  but  this  will  also  be  the  case 
if  auxiliary  conductors  are  used  and  only  exemplifies  the  fact  that 
good  in  one  direction  is  apt  to  be  accompanied  by  evil  in  another. 
In  this  case  the  good  is  of  very  large  ani>)unt  and  the  evil  of  little 
moment.  If,  however,  auxiliary  conductors  connected  to  pipes 
only  are  used,  it  will  be  extremely  difficult,  and  probably  utterly 
impossible,  to  so  proportion  them  as  to  prevent  passage  of  current 
in  one  direction  or  the  other  between  pipes  and  track.  If  the  auxil- 
iary conductor  was  so  laige  and  so  frequently  connected  to  the 
pipes  that  right  up  to  the  power  house  the  track  would  be  +  to  the 
pipes,  there  would  certainly  be  no  passage  of  current  from  pipes  to 
track,  and  corrosion  from  that  cause  could  not  take  place;  but  there 


would  be  le.ikage  from  track  to  pipes  over  the  entire  road  instead 
of  only  a  portion,  as  is  the  citse  when  no  wires  are  ])resenl,  and 
as  would  be  the  case  if  my  plan  was  followed.  Also,  the  very  greatly 
ilecreased  potential  of  the  pipe  systems  which  would  result  from 
such  large  auxiliary  conductors,  wouhl  cause  a  greater  potential 
difference  between  track  and  pipes  along  all  portions  of  the  road, 
thus  inducing  much  greater  leakage  to  pipes  everywhere  than 
would  be  the  ca.se  with  my  plan. 

Such  auxiliary  conductor,  therefore,  would  have  llic  effect  of 
promoting  exactly  that  use  of  the  pij)es  as  portions  of  the  return 
conductor  which  the  e<litorial  condemns.  If  the  auxiliary  con- 
ductor was  much  smaller  than  that  necessary  to  so  far  reduce  the 
pipe  potential  that  there  would  be  no  tendency  for  passage  of  cur- 
rent from  pipe  to  track,  the  danger  region  would  be  contracted,  but 
there  would  still  be  a  portion  where  corrosion  wouhl  take  place,  anil 
the  remedy  would  only  be  partial.  The  ])Ian  I  propose  is  far  sim- 
pler than  the  auxiliary  conductor  method;  it  takes  but  a  few  yards 
of  wire  to  entirely  rewire  the  potential  difference  between  ])ipes 
and  track  throughout  the  region  where  pipes  are  -|-,  it  reduces  to  a 
minimum  amount  the  use  of  pipes  .is  return  conductor — in  fact  it 
accomplishes  the  desired  purpose.  The  auxiliary  conductor  requires 
a  large  amount  oi  copper,  which  is  expensive;  it  necessitates  a  large 
amount  of  digging  in  order  to  lay  it;  in  order  to  be  entirely  effect- 
ive in  preventing  pjissage  of  current  from  pipes  to  rail,  it  must  be 
very  large  and  greatly  reduce  the  potential  of  the  pipes,  thereby 
increasing  leakage  to  pipes  and  augmenting  their  use  as  portions  of 
the  return  circuit;  if  smaller  than  this  it  still  leaves  a  region  where 
corrosion  can  take  place.  My  plan  is  simple,  cheap,  and  effective; 
the  auxiliary  conductor  is  expensive  and  does  not  achieve  the 
desired  end. 

When  the  passage  of  current  from  pipes  to  track  has  been  ])re- 
vented.  there  still  remain  two  sources  of  possible  danger,  the  leinedy 
for  which  is  entirely  outside  the  hands  of  the  railway  companies. 
These  are  the  drop  of  potential  over  joints  with  consequent  possible 
corrosion,  and  the  potential  difference  between  pipe  systems  which 
is  the  direct  result  of  such  drop  over  joints.  The  remedy  is  to  have 
the  ends  of  the  pipes  and  the  inside  of  the  bells  clean  metal  when 
making  pipe  joints  It  is  the  general  practice  to  have  them 
coated  with  asphaltum. 

The  Spring  Valley  Water  Company,  of  San  Francisco,  is  now,  on 
my  advice,  making  all  new  joints  with  clean  metal. 

In  wiring  pipes  and  track  it  is,  of  course,  necessary  to  wire  both 
or  all  systems,  otherwise  the  ones  not  so  wired  will  be  in  a  danger- 
ous condition. 

With  regard  to  the  auxiliary  conductors,  it  would  be  much  better 
for  the  railway  companies  if  the  copper  they  would  require  for  this 
purpose  were  put  in  as  supplementary  to  the  rails,  thus  increasing  the 
conductivity  of  the  circuit  and  reducing  the  conductivity  relatively 
to  the  pipe  systems.  The  total  leakage  to  pipes  would  therebv  be 
reduced,  and  the  total  amount  of  corrosion  correspondingly  lessened. 

To  this  extent  such  an  augmenting  of  the  rail  return  would  be  a 
benefit  to  the  pipe  companies,  but  there  is  a  further  consideration 
that  furnishes  another  example  of  the  companionship  of  good  and 
evil.  Increasing  the  conductivity  of  the  rail  circuit  would  cause  a 
very  considerable  reduction  of  the  rail  potential,  and  if  there  was, 
from  any  cause,  considerable  leakage  to  pipes  on  the  lower  reaches 
of  the  road,  it  would  result  in  the  danger  region,  or  region  where 
pipes  were  +  to  track,  being  considerably  expanded,  and  while  thus 
the  total  corro.sion  would  be  less  in  amount,  it  would  really  represent 
a  greater  ultimate  danger  by  being  distributed  over  a  larger  territory. 
If  my  plan  of  neutralizing  the  danger  was  in  all  cases  followed  out, 
however,  there  would  be  a  direct  benefit  to  pipe  systems  in  a  good 
rail  conductivity,  because  the  volume  of  current  in  the  pipes  would 
be  less  and  the  danger  caused  by  resisting  joints  be  thereby 
reduced. 

Electrical   Fakes. 

With  reference  to  electrical  fakirs  in  general,  and  one  in  particu- 
lar, the  Worcester  Spy  very  sensibly  says  that  when  a  man  claims 
to  get  out  of  any  mechanical  device  more  than  he  puts  into  it,  it  is 
time  to  suspect  either  his  sanity  or  his  honesty.  A  correspondent 
of  an  electrical  contemporary  calls  attention  to  a  stock-selling  specu- 
lation loudly  advertised  in  a  Boston  daily  paper,  which  has. a  very 
queer  look  about  it.  The  promoters  say  that  "the  voltage  distribu- 
tor is  a  machine  that  multiplies  electric  horse  power  without  mate- 
rially increasing  the  cost  of  the  original  source  of  production." 
.■\uy  Worcester  capitalist  contemplating  investing  in  any  such 
scheme  had  belter  in  the  first  place  consult  with  a  junior  member 
of  the  electrical  course  at  the  Polytechnic  Institute. 
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Electrodynamlc  nachlnery.— XXXV. 

IIY  liDWIN   J.  HOl'STON  AND  A.  K.  KKNNHLLV. 

215.  As  has  already  been  pointed  out  (Par.  12).  all  self  cx>ilinn 
continuous-current  generators  uuiy  be  wound  in  one  of  tbree  xvavs; 
namely, 

(1.  )  Series-wounil. 

(2. )  Shunt  wound. 

(5.)  Compounil-wonnd. 

21(1.  I'ig.  158  represents  diaRraniniatically  the  connoctions  between 
the  field  and  armature  of  a  series-wound  generator.  It  will  be  observed 
that  the  current  in  the  main  circuit  passes  through  the  field  uiaguet 
windings.     The  M.   M.  V.  of    the  field  coils  increases    directly  with 


1'"IG.    158. — DlAGR.WI   OF   vSEKIES    WlXDIN 


the  current  strength  through  the  circuit.  So  long  as  the  iron  in 
the  magnetic  circuit  of  the  machine  is  far  from  being  saturated,  the 
flux  through  the  armature  increases  with  the  M.  M.  F.  approxi- 
mately in  direct  proportion,  and  the  E.  M.  F.  of  the  armature, 
conse<|Ucntly,  increases  nearly  in  proportion  to  the  current  streiigih. 
As  soon  as  the  iron  in  the  circuit  approaches  saturation,  the  flux  in- 
creases more  slowh',  and  finally,  the  E.  M.  F.  of  the  armature 
is  .scarcely  increased  by  any  increase  in  the  curreut  strength  through 
the  circuit. 

217.  Kig.  159represents  diagrammaticall}- the  connections  between 
the  field  and  armature  of  a  shunt-wound  generator.  Here  the  field 
magnets  are  wound  with  fine  wire  and  the  windings  are  connected 
in  parallel  with  the  external  circuit,  instead  of  being  connected  in 
series  with  it.  Consequently,  if  the  pressure  at  the  brushes  be  con- 
sidered as  uniform,  the  current  strength  passing  through  the  mag- 
net coils  must,  by  Ohm's  law,  be  uniform  independent  of  the  current 
strength  in  the  main  circuit.  Thus,  if  the  pressure  at  the  brushes 
be  assumed  constant,  at,  say  100  volts,  and  the  resistance  of  the 
magnet  coils  be  50  ohms,  theu  the  curreut  strength  through  the 
magnet  coils  will  be  two  amperes  independently  of  the  strength  of 
current  supplied  to  the  main  circuit. 

218  Practically,  however,  owing  to  the  drop  of  pressure  in  the 
armature  as  the  load  increases,  and  also  on  account  of  the  shifting 
of  the  brushes  that  may  be  necessary  -with  the  increase  of  load,  the 
pressure  at  the  brushes  diminishes,  and  the  curreut  strength  through 
the  field  magnets  diminishes  in  the  same  proportion.  The  tendency 
in  a  shunt-wound  machine  is,  theretore.  to  diminish  its  SI.  M.  F., 
and  its  lesulting  E  M.  F. ,  as  the  load  on  the  generator  increases. 
In  order   to  maintain  a  constant   pressure  at    the  brushes  under   all 


Fig.  159. — Di.\gr.\m  of  Shunt  Winding. 

variations  of  load,  it  is  necessary  to  adjust  the  strength  of  currtnt 
passing  through  the  field  m.ngnets,  so  that  the  M.  M.  F.  at  full 
load  shall  be  slightly  in  exces-  of  the  M.  M.  F.  at  light  load.  Tl.is 
is  usually  accomplished  by  the  in.sertion  of  a  rheostat  in  the  fie'd 
magnet  circuit,  so  that  some  or  all  of  this  resistance  can  be  cut  out 
by  Innd  at  full  load,  thereby  increasing  the  curreut  strength  through 
the  magnet  coils. 

219  If,  for  example,  the  full  load  activity  of  the  machine  be  10 
kw  at  100  volts  pressure,  the  full  load  curreut  strength  will  be  100 
amperes.  .■Vssuming  the  resistance  of  the  armature  to  be  O.OS  ohm, 
the  drop  of  pressure  in  the  armature  at  full  load  will  be  100  x 
0  05  =  5  volts,  and  the  additional  drop  of  pressure,  owing  to  the 
shilling  of  the  brushes  in  order  to  avoid  sparking,  may  be  two  volts 
more,  waking  a  total  drop  iu  pressure  of  seven  volts.     The  effect  of 


this  drop  would  be  to  reduce  the  current  strength    iu  the  field  niag- 

93  ,  ,      . 

net    coils  from  two  amperes   to    _-  =  1.86  amperes,  thus  reducing 

the  flux  through  the  armature  and  the  E.  M.  F. ,  so  that  a  balance 
bttwein  the  E  M.  F.  and  M.  M.  F.  might  be  found  at,  say,  90 
volts,  if  no  means  were  adopted  to  regulate  the  current  .strength 
through  the  field  coils.  In  other  words,  the  pressure  at  the  brushes 
would  vary  by  10  volts  between  light  and  full  load. 

220.  Fig.  160  represents  the  connections  between  the  field  and 
armature  of  a  compound-wound  generator.  Here  the  principal 
M.  M.  F.  furnished  bj'  the  magnet  coils  is  that  due  to  the  shunt 
coil,  corrposcil  of  many  turns  of  fine  wire,  an  auxiliary  scries  coil, 
of  comp.iratively  few  turns  of  coaise  wire,  being  al.so  employed  iu 
the  main  circuit,  .^s  the  load  increases,  the  M.  M.  F  generated  by 
the  shunt  winding  tends  to  diminish  as  above  dcscril)ed,  but  the 
M.  M.  F.  due  to  the  series  coil  increases.  By  suitably  proportion- 
ing these  tw'o  opposite  influences,  the  M.  M.  F.  may  be  automaii- 
c.illy  so  controlled  that  the  pressure  at  the  brushes  shall  remain 
constant,  either  at  the  brushes  of  the  generator,  or  at  the  terminals 
of  the  motor  or  other  translating  device,  which  may  be  situated  at  a 
considerable  distance  from  the  generator.  In  order  to  effect  this 
latter  result,  the  M.  M.  F.  of  the  series  coil  must  compensate  not  only 
for  the  drop  in  the  armature,  but  also  for  the  drop  in  the  conductors 
leading  from  the  generator  to  the  motor,  .so  that  these  external  con- 
ductors may  be  regarded  electrically  as  forming  an  extension  of  the 
armature  winding,  and,  in  this  sense,  the  generator  delivers  a  con- 
stant pressure  at  its  final  terminals  on  the  motor.  Such  a  machine  is 
said  to  be  overcompounded. 

221.  Series-wound  generators  are  almost  invariably  emjiloyed  for 
series  arc  lighting,  since  it  would  be  very  difficult  to  supply  the 
required  M.  M.  F.  for  their  magnets  by  a  shunt  wiuding,  consider- 
ing that  the  pressure  at  the  brushes  varies  between  such  wide  limits, 


Fig 
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and  even  if  such  shunt  winding  could  be  supplied  it  would  neces- 
sarily be  formed  of  a  very  long  and  of  fine  wire,  and  consequently 
would  become  troublesome  and  expensive.  Series  arc  lighting  genera- 
tors are  sometimes  constructed  for  asmany  as  200  lights,  represent- 
ing about  10,000  volts  at  the  generator  terminals  at  full  load,  and  a 
shunt  winding  for  such  a  pressure  would  be  very  expensive. 

222.  Shunt-wound  generators  are  usually  employed  for  .supplying 
incandescent  lighting  from  central  station,  and  their  pressure  is 
varied  by  hand  regulation. 

Compound-wound  generators  are  usually  employed  for  supplying 
motors  from  central  stations,  and  also  for  incandescent  lights  and 
motors  in  isolated  plants. 

223.  In  the  design  and  use  of  generators  it  is  important  to  know 
how  the  E  M.  F.  generated  in  the  armature  at  a  given  speed  varies 
with  the  current  passing  through  the  field  magnets.  We  have  seen 
that  the  E  M.  F.  in  the  armature,  in  C.  G.  S.  units,  so  long  as  the 
brushes  remained  unaltered  in  position,  is  equal  to  the  product  of 
the  number  of  turns  on  the  armature,  the  number  of  useful  \vebers 
passing  through  the  armature  from  each  pole,  half  the  number  of 
poles,  and  the  number  of  revolutions  per  second.  Cousequenth-.  the 
E.  M.  F.  of  such  an  armature,  running  at  a  constant  speed,  depends 
directly  upon  the  flux  through  its  magnetic  circuit  or  circuits  If 
we  vary  the  current  strength  through  the  field  magnets,  and,  c  ui- 
sequeutly,  the  M,  M.  F. ,  we  can  observe  the  pressure  in  volts,  which 
the  machine  will  deliver  at  its'  brushes  at  light  load.  A  series  of 
such  observations,  plotted  in  a  curve,  gives  what  is  cilled  the 
iliaractcristic  curve  of  the  generator.  In  the  case  of  a  self-exciting, 
stries-wound  generator,  it  is  only  possible  to  vary  the  M.  M.  F.  by 
varying  the  load,  and,  con.sequently,  by  including  in  the  pressure  at 
the  brushes  the  drop  taking  place  in  the  armature.  The  curve 
obained  from  a  series-wound  machine  under  such  circumstances,  is 
called  an  external  characteristic,  and  the  internal  characteristic  may 
be  determined  from  it  by  correcting  for  the  drop  in  the  armatuie. 

224.  Fiif.  161  represents  the  internal  and  external  characteristics 
of  a  particular  .series-wound  generator  intended  to  supply  a  max- 
imum of  70  amperes  at  50  volts  terminal  pressure  or  3,300  watts. 
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The  pressure  at  terminals,  when  the  U)ail  was  varied  so  as  to  i)ro- 
<luce  the  rei)iiired  vflriations  of  current  strength  through  the  mag- 
nets, followed  the  broken  line  A  11  C,  which  is,  therefore,  the 
external  characteristic  of  the  machine.  If  we  add  to  the  oidinates 
of  this  line  from  point  to  point,  the  drop  of  pressure  in  the  arma- 
ture at  the  corrcsi)onding    current  strength,  the  full    line  0  P  E  I', 
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Fio.  161.— CuRVK   OF  E    M.  F.  Developed    ix   the  Armature 

OF   A    SERIE.S-WorXD    DyN.\MO,    with    REFERENCE   TO 

Current  Strength  ix  a  Circuit. 

is  obtained,  which  is,  therefore,  the  internal  characteristic  of  the  gen- 
erator or  the  curve  of  its  E.  M.  F.  in  relation  to  the  exciting  cur- 
rent in  its  field  coils. 

The  useful  E.   M.  F. 
by  the  formula, 


developed  by  the  armature  maj-  be  expressed 


X  -V  y  I 

so  that,  if    two  observations    are    secured,  the  whole  curve    may  be 
deduced    to  a  very  fair  detjree  of    accuracy.      For  example,   in     Fig. 
161,  the  E.  M.  F.  at  20    amperes  =  74  volts,  and  at  70  amperes,  95 
volts.      From  these  observations  we  may  lake  the  two  equations, 
20  70 

'  4  =    -  1   o,i       and   95  =  — r"i=7^  • 
.1   -f-  20  jy  X  \-  Idy 

From  these  two  equations  we  obtain  x  =  0.0836  and  y  =  0.00933,  so 
that  the  E.  M.  F.  at  any  current  strength  through  the  field  mag- 
nets is 

£ L 

^  ~  0.0836  +  0.00933  f 

The  doited  curve  0  H  E  F,  which  is  lying  close  to  the  full 
cmveODE  F,  represents  the  locus  of  this  equation.  II  w  11  be 
observed  that  the  dotted  line  practically  coincides  with  the  full  line 
representing  the  observations,  except  within  the  first  20  amperes  of 
magnetizing  current  strength. 

225.  Fig.  162  represents  the  characteristic  curve  of  a  shunt-wound 
generator,  of  200-kw  capacity.  Here  the  current  strength  through 
the  field  magnets  was  not  observed,  but  the  pressure  acting  on  the 
field  coils  was  noted.  Assuming,  as  would  probably  be  very  nearly 
true,  that  the  resistance  of  the  field  magnet  coils  would  be  constant 
throughout  the  observations,  the  exciting  current  strength  would 
be  proportional  to  the  pressure  acting  on  the  coils;  with  40  volts  on  the 
magnets,  the  E.  M.  F.  at  the  brushes  with  the  external  circuit  b'oken 
was  71  volts,  and  increased,  as  shown  by  the  full  line  A  II  C,  to 
185  volts,  with -140  volts  on  the  magnets.   Here  also  the  E.  M.  F. ,  E. 

may    be    expressed    by   the    Friilich    equation,  £■  = ^   —  ,  the  f 

X  +  ye 


being  the    pressure  on    the  field  magnets;    taking  the  two    observa- 

70  120 

lions,  120  =  and   174   -  we  find  .1    -  0.43  and  V 

r  -f-  70.V  X  +  \2Q  y 

=  0.0022,  from  which  the  geneial  e(juatiun  becomes. 


volts. 


0.43  +  0.0022  <■ 

The  locus  ot  this  e(|uation  is    represented  by  the  dotted  line,  which 
practically  coincides  with  the  full  line  A  D  C  ol  observation. 

226.  When,  therefore,  two  reliable  ob'crvalions  have  been  made 
of  the  Iv.  M.  F.  generated  by  an  arnialure,  at  observed  exciting 
current  strengths  or  pressures  situated  not  too  closi-ly  together,  it  is 
possible  to  construct  the  characteristic  curve  throughout  to  a  degree 
of  accuracy  sufficient  for  all  practical  purposes. 

The  Friilich  ecjuation,  by  which  this  is  possible,  is  a  consei|uence 
of  the  fact  that  the  reluctance  of  the  air  paths  in  the  magnetic  cir- 
cuit of  a  generator  is  constant,  while  the  reluctivity  of  the  iron  in 
the  circuit  is  everywhere  capaMe  of  being  expressed  by  the  formula 
—  a  ■\-  b  TiH  (Par.  51)  and,  consequently,  the  total  apparent  reluc- 
tance of  the  armature  takes  the  form  x  -^  y  3H.,  and  the  useful  flux 

911 
passing    through   the    armature  (J  ^  ,    3)t,  being  the  mag- 

-i-f.r;1H 

netomolive  force    in    gilberts    in    ampere-turns,  in    amperes    or    in 

volts  supplied  to  the  coils. 

227.  When  the  characteristic  curves  of  a  shunt  machine  have  been 
obtained,  it  is  a  simple  matter  to  determine  what  the  series  winding 
must  be  in  order  to  properly  compound  it,  for  either  the  drop  in 
the  armature  or  the  drop  in  any  given  externa!  circuit  as  well. 
Thus,  suppose  that  it  be  reijuired  to  determine  the  series  winding 
for  the  machine  whose  characteristic  curve  is  represented  in  Fig. 
162.  If  the  E.  M.  F.  required  at  the  terminals  of  the  machine  be 
120  volts  at  all  loails,  and  if  the  drop  in  the  armature  due  to  its 
resistance  at  full  load,  as  well  as  the  resistance  of  its  series  coil  and 
also  due  to  any  shifting  of  the  brushes  that  maj-  be  necessary, 
amounts  in  all  to  10  volts,  then  the  full  load  current  must  supply 
the  M.  M.  F.  necessary  to  carry  the  E.  M.  F.  from  120  to  130 
volls,  equivalent   to  raising  the  pressure    by  eight  volts  from    70    lo 
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Fig.   162. — Characteri.stic   Curve  of  Shunt- Wound   Dvnasio. 

78  volts  on  the  shunt  winding.  The  increase  in  current  strength 
from  the  shunt  winding  represented  by  these  eight  volts  multiplied 
by  the  number  of  turns  in  the  shunt  winding,  gives  the  M.  M.  F. 
required,  and  the  full  load  current  must  pass  through  a  sufEcient 
number  of  turns  to  supply  this  M.  M.  F.  in  its  series  coil. 
(To  be  continued. ) 

Electric  Traction  in  Brazil, 

The  /oriia/  do  flm:il  states    thai  work    lias    been    commenced  on 
the  Santa  Theicsa  Electric  Railway  at  Laderia  de  Santo  .'\ntonio. 
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I'or  a  hc-iil  or  jack  shaft  carrying  heavier  pulleys,  the  weight  act- 
ing on  the  bearings  may  be  taken  equal  to  four  times  the  bare  weight 
of  shaft,  in  which  case,  other  conililions  remaining  the  same,  we 
obtain 

^=  >J[T(3.36rf^)  /.  +  sin30»  X-Jgrf'iv)]' +[l     (|rfWJ  J' 

Since,  however,  the  extra  weight  of  pulleys  on  a  jack  shaft  is 
liable  to  produce  a  greater  bending  moment,  it  is  customary  to 
assume  a  larger  shaft   to  transmit   a   given  horse  power;  therefore, 

inste.id    of    using   ,  .'.    as  the  working  horse  power  transmissible  by 

the  shaft,  it  is  better  to  use  under  these  conditions  HP  =  ^25^ 
From  this  value  of  the  power  transmitted  we  obtain 

^=  -O   |llJL(3.36rf=)i  +  siii30°X^{|-X  .giPA'JJs-f  Ll.2(|x  .Srf^A')]' 

=  \/[0.8  rf'  Z.  +  0.0114  d'N]''+  [OTil  rf»  Nf 

The  ratio  of  power  absorbed  by  friction  to  the  horse  power  which 
the  shaft  is  capable  of  safely  transmitting  will  now  become 

HK        0.0'S  d^^J^        O.IOj^ 

per  cent., 


///» 


0.008  rf^A^ 


frou:  which  Table  XIV.  has  been  determined.  In  calculating  the 
values  given  in  this  table  it  has  been  assumed  that  the  belt  speeds 
are  the  same  as  those  previously  considered,  namely,  2,640  feet  per 
raiuute  for  main  belts  to  head  shaft,  and  one-fourth  of  this,  or  660 
feet  per  minute,  from  head  shaft  to  auxiliary  shafting;  this  ma}-  be 
low  in  many  cases,  but,  as  alread\-  pointed  out,  the  force,  /■',  will 
decrease  under  the  assumed  conditions  as  the  belt  speed  increases, 
so  that  for  higher  speeds  we  may  expect  the  friction  loss  obtained 
by  the  above  formula  to  be  somewhat  less  than  the  actual. 

TABLE  XIV.— POWER  ABSORBED    BY    FRICTION    IN  JACK 
OR  HEAD  SHAFTS. 


Diameter  of 


Revolutions  per 


in  Inches. 

Minute. 

SO 

100 

2 

100 
2S0 
400 

4.8 
lO^O 

8.5 
10.1 
12.5 

254 

100 
250 
400 

5.1 
8.3 
12.2 

S.T 
11.0 
14.3 

3 

100 
250 
400 

S.S 
9.5 
14.2 

9 
12 
16.1 

3^ 

100 
250 
400 

5.8 
11  S 
16.6 

9.1 
12.9 
17.8 

4 

100 
250 
400 

6.3 

12  1 
18.4 

9.S 
14  2 
20.5 

For  these  determinations  it  is  supposed  that  the  shafting  is  prop- 
erly supported,  with  hangers  sufficiently  close  to  each  other  to  pre- 
vent undue  deilection  under  working  conditions,  and  that  the  shaft 
is  in  line,  having  good  bearings  and  well  lubricated.  Departures 
from  these  assumptions  will  further  increase  the  friction  loss,  but, 
on  the  other  hand,  this  loss  will  be  decreased  if  lighter  or  fewer  pul- 
leys are  used  throughout  the  length  of  the  shaft,  or  if  the  machines 
be  belted  directly  from  the  shaft  below.  Where  shafting  is  employed, 
there  will  generally  be  an  additional  loss  due  to  the  friction  of  'the 
auxiliary  shafting  and  countershafts,   which  is  extremely  variable. 

It  is  outsida  the  province  of  the  present  article  to  discuss  the  losses 
ill  these  secondary  shafts;  the  losses  which  we  have  been  here  con- 
sidering are  those  which  exist  in  main  line  shafting,  jack  and  head 
shafts  receiving  their  power  presumably  by  leather  belting  or  ropes, 
with  either  of  which,  for  similar  drives,  there  should  be  no  appreci- 
able difference  in  the  total  weights  of  pulleys  and  shafting  and  the 
friction  involved.  The  diameter  of  grooved  shaft  pulleys  will  be 
larger  and  the  rim  will  be  thicker,  but  for  the  same  horse  power 
transmitted  the  width  will  be  less  and  the  weiglit  not  materially 
increased.  In  any  case,  the  total  weight  of  grooved  pulleys,  compared 
with  that  of  belt  pullers  used  in  the  same  s^-slem  is  usually  very 
small,  and  any  individual  differences  may  be  neglected  when  taken 
as  a  whole.  In  those  cases  where  ropes  are  used  exclusively,  as, 
for  instance,  in  dynamo  rooms  and  other  power  stations,  the  pulleys 
are  frequently  heavier  and  the  shafting  is  generally  fitted  with  a  num- 
ber of  friction  clutches,  thus  materially  increasing  the  weight  on  the 
bearings;  in  cotton  mills,  also,  where  the  ropes  are  geared  direct  from 
the  engine  to  the  various  floors  of  the  mill,  there  is  frequently  a 
heavy  stress  on  the  shaft,  especially  on  the  upper  floors,  due  to  the 
weight  of  the  ropes;  under  such  conditions  the  receiving  shafts  should 
be  considered  as  bead  shafts. 

In  work  of  this  nature  the  velocity  of  the  ropes  is  usually  much 
greater,  both  from  the  engine  to  the  first  shaft  and  from  the  latter  to 
the  machine  or  secondary  shaft.  Assuming  a  speed  of  rope  double 
that  used  for  the  previous  tables  and  letting  the  weight  of  pulleys, 
.  ropes,  clutches  and  couplings  equal  four  times  the  weight  of  shaft,  it 
can  be  shown  that  thS  formula  for  the  friction  load  will  be  re- 
duced to 

P^V [0.8  rf-  L  X  0.0057  rf^  N  ]  ■-+  (0.033  </■=  Xf 

From  this  formula  Table  XV.  has  been  calculated,  and  ma}-  be  con- 
sidered to  represent  the  percentage  of  loss  in  the  first  shaft  when 
working  under  full  load;  with  lighter  loads  the  percentage  will  be 
greater. 


TABLE  XV. 


-POWER  ABSORBED    BY    HEAD    SHAFTS  CAR- 
RYING HIGH  SPEED  ROPES. 


In  the  foregoing  discussion  it  has  been  assumed  that  the  shaft 
transmits  its  allowable  maximum    power,  that  is,  for    line   shafting 

d"-  N 
the  power  transmitted  =  "TT^tt,  and  for  head  shafts  the  power  trans- 

d"-  X 
mitted  =  325-. 

As  a  general  thing  the  actual  average  power  transmitted  by  a 
shaft  is  seldom  more  than  about  three-fourths  of  its  assumed  working 
capacity,  and  since  the  weight  and  speed  remain  practically  con- 
stant, the  percentage  of  loss  under  conditions  approximating  those 
we  have  assumed  will  be  somewhat  greater  than  that  given 
in  the  table.  But  while  the  power  transmitted  is  diminished  25  per 
cent.,  the  percentage  of  increase  in  friction  loss  will  vary  between 
wide  limits,  depending  upon  the  speed  of  rotation  and  length  of  shaft; 
Ibus  for  a  3"  head  shaft  100  feet  long,  delivering  three-fourths  of 
its  allowable  capacity  at  100  revolutions  per  minute,  thp  los-:  in- 
creases from  9.0  to  11.5  per  cent.,  which  represents  an  increase  of  28 
percent.  ;  at  250  revolutions  the  lo.ss  is  now  14.0  per  cent.,  conespoiid- 
ing  to  an  increa.se  of  14.3  per  cent.,  while  at  400  revolutions  the 
loss  is  17.8  per  cent.— a  gain  of  only  10.6  per  cent. 


Percentage  of  Loss  when  Length 

Diameter  of 

of  Shaft  in  Feet  - 

SlLlft 

in  Inches. 

Minute. 

per 

SO 

100 

100 

4.2 

8.1 

2'A    ' 

2S0 
400 

4.8 
5.6 

8.6 
9.2 

4^ 

100 

T 

4.3 

8.2 

3 

2S0 
400 

5.2 
6.0 

8.7 
9.5 

100 

4.3 

8.3 

3% 

250 

400 

5.3 
6,2 

8.8 
9.6 

100 

4.4 

8.3 

4 

2S0 
400 

S.6 
7.1 

9.1 
10.1 

Line  of  action  of  resultant  of  tensions   in   main   drive  =  30**. 

Velocity  of  ropes  from  engine,  5,280  feet  per  minute. 

Ropes  front  shaft  are  horizontal  and  run  at  an  average  of  2,640  feet  per  minute. 

All  ropes  drive  from  one  side  of  the  shaft  toward  the  engine. 

Weight  on  bearings  four  times  weight  of  bare  shaft. 

It  must  be  noted  that  with  any  other  arrangement  of  shafts  the 
friction  loss  will  vary ;  in  the  present  case  the  ropes  from  the  engine 
to  the  jack  shaft  make  an  angle  of  25°  with  the  horizontal,  and  the 
ropes  from  the  jack  shaft  back  to  the  machine  or  secondary  shaft 
are  horizontal,  as  in  Fig.  41. 

When  rope  wells  are  used,  each  successively  higher  shaft  will  have 
an  increased  friction  percentage,  siijce  the  belt  pull  becomes  more 
nearly  vertical  and  the  resultant  load  on  each  shaft  is  thereby  in- 
creased. 

It  is  worthy  of  remark  that  in  long  lines  of  shafting  with  high 
rim  velocit}'  the  influence  of  belt  pull  on  the  bearings  is  very  slight 
compaied  to  the  weight  of  shaft  and  pulleys,  so  that  the  loss  in 
friction  is  but  little  more  than  that  due  to  weight  alone.     We  see  in 
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tliis  an  aililitional  argiiiiient  for  liijjii  rotative  speeds  in  slinftiii}{,  for 
while  tin.'  percentage  of  loss  imreases,  say  from  8.1  to  9.2  in  a 
3-inch  shaft  running  at  100  ami  400  revolutions  per  minute,  respect- 
ively,    the   power    tran.sniilted  hv    the    shaft,     as    calculated    from 

HP^  ,,,.    increases  from  21  '..  for  100  revdliilions  jier  iiuiuite  to  about 

87  HP    for  ^tlO  revolutions  per  minute,    so  that    HliiU-    the    friction 

').  2 
percentage    increases  in  the  ratio  ^  .  =  1.14  to  1,   the  ]iower    trans- 
mitted increases  in  the  ratio  of  the  nuudier  of  revolutions  ])er  minute, 
or  4  to  1.   With  higher  belt  velocities  and  increased  rotative  speeils  in 


Fig.   41. 


our  factory  shafting,  the  friction  loss,  instead  of  being  from  30  to 
SO  per  cent,  of  the  total  power  transmitted,  ought  not  to  exceed 
one-half  of  these  percentages.  For  with  higher  .speeds  narrower 
and  ligliter  pulleys  could  be  used,  the  belts  could  be  run  slacker, 
and  lighter  shafting  could  be  employed. 

Although  it  has  been  previously  considered  in  a  general  way  that 
the  friction  due  to  the  shafting  may  be  taken  as  about  10  per  cent, 
of  the  full  power  transmitted  to  the  shaft,  yet  in  the  light  of  further 
investigation  it  will  be  seen  that,  owing  to  the  various  conditions 
under  which  the  shafting  is  run,  no  general  value  for  friction  loss 
can  be  assigned. 

While  the  friction  absorbed  by  large  engines  is  reasonalily  less  for 
rope-geared  flj'-wheels  when  compared  with  engines  using  flat  belts, 
driving  in  a  similar  manner,  there  seems  to  lie  no  good  reason  for 
supposing  that  the  friction  in  ordinary  mill  .shafting  should  be  ap- 
preciably different  when  rope-driven. 

On  account  of  the  larger  diameter  of  pulleys  used  with  rope  driv- 
ing, the  velocitv  of  the  rope  may  be,  and  usually  is^  greater  than 
that  in  a  belt  used  in  the  same  place,  and  for  this  reason  the  pull 
on  the  shaft  due  to  the  tensions  in  the  rope  may  be  less;  but  with 
long  lines  of  rope-driven  mill  shafting  the  main  drives  only  are  of 
rope,  and  any  difference  in  pull  on  the  bearings  which  might  exist 
in  favor  of  the  rope-driven  main  shaft  must  necessarily  be  small  when 
compared  with  the  total  friction  load  due  to  the  pull  of  the  numer- 
ous cross  or  machine  belts  which,  running  at  a  greatly  reduced 
speed,  produce  by  far  the  greater  effect  on  the  shaft.  With  short 
lines  of  shafting,  however,  there  will  generally  be  a  small  saving  in 
favor  of  a  rope-driven  plant.  Under  these  conditions  the  effect  of 
the  ropes  to  and  from  the  first  motion  shaft  is  usually  in  excess  of 
that  due  to  the  belts  vihich  may  be  used  to  transmit  power  from  the 
main  or  jack  shaft  to  secondary  shafts  or  machines,  and ,  therefore, 
since  the  rope  pull  is  less  than  would  be  produced  by  belts  used  in 
the  same  place,  we  may  expect  the  friction  to  be  less.  When  ropes 
are  used  entirely,  as  in  electric  and  other  power  .stations,  we  should 
expect  the  friction  loss  to  be  somewhat  less,  assuming  that  the  ropes 
are  run  at   a  higher  speed  than  would  be  used  for   belts  in  the  same 

place. 

(To  be  continued.) 


An  Electrical  Cat. 


To  the  Editor  of  Tlie  Electricm.  World: 

Sik:  I  am  the  possessor  of  a  pet  cat,  anil  to-day  after  having 
held  her  in  mv  arms,  I  went  to  put  her  down,  and  instead  of  drop- 
ping her  outright,  I  let  her  fore-paws  slip  off  my  left  arm,  still 
holding  her  with  a  grip  of  my  right  hand  at  her  flanks  just  above 
or  in  front  of  her    hips.     This  brought    her  into    a    position,  with 


head  down  and  paws  eittended,  and  as  I  relaxed  my  grip, 
preparing  to  drop  her,  my  middle  liu).;er  pressed  on  some  muscle 
or  organ,  which  gave  me  a  slight  shock,  (juite  similar  to  that 
received  from  a  person    charged  by  friction  of  the  feet  on  a  carpet. 

I  was  naturally  surprised,  and  repeated  the  operation  six  limes 
with  the  same  result  each  time. 

This  afternoon  I  related  my  experiment  to  a  professor  at  the 
Huffalo  Electrical  Kngineering  School,  who  advised  me  to  write  you 
and  have  you  disseminate  the  facts,  that  some  of  the  readers  of 
your  valuable  journal  might  experiment  and  investigate  further. 

I  am  of  the  opinion  that  the  cat  may  possess,  on  a  small  scale, 
an  organ  of  the  nature  of  the  I';iectric  Torpedo  and  Cvmnotus  men- 
tioned in  text-books.  i-.  \\.  lui.cOM. 

Buffalo,  N.  Y. 


The  Power  Factor  of  a  Synchronous  Hotor. 


To  the  Editor  of  The  Electrical  World: 

Sir:— In  a  recent  article*  entitled  "The  .\ction  of  a  Single  Phase 
Synchronous  Motor, "  giving  the  results  of  an  extended  series  of 
experiments  conducted  by  Prof.  Kyan  and  my.self,  reference  was 
made  to  the  work  of  other  investigators  in  this  direction,  beginning 
with  the  first  operation  of  the  synchronous  motor  by  Wilde  in  1868, 
and  the  first  discussion  of  its  theory  by  llopkinson  in  1884. 

In  the  experimental  treatment  of  the  synchronous  moior,  as  given 
by  us,  analytical  discussion  was  excluded.  Our  investigation 
showed  the  condition  of  operation  under  which  it  is  possible  to 
obtain  the  minimum  current  and  maximum  power  factor,  a  relation 
obtained  by  Mr.  Mordey  and  called  attention  to  by  him  in  1893  It 
is  of  interest  to  note  that  this  rel.ition  was  theoretically  deduced  by 
Prof  Blondel  the  year  before  and  given  by  him  in  "I.a  I.umi^re 
Electrique,  "  Vol.  45,  p.  423,  in  his  extensive  memoir  on  the  syn- 
chronizing of  alternators.  Xo  bibliography  on  the  theory  of  the 
synchronous  motor  would  be  complete  without  reference  to  this 
article,  and  I  must  thank  Prof.  Blondel  for  calling  my  attention 
to  the  bearing  it  has  upon  the  relation  shown  by  Mr.  Mordey.  I 
take  pleasure  in  calling  the  attention  of  your  readers  to  the  elab- 
orate theoretical  treatment  by  Prof.  Blondel,  for  from  it  many 
conclusions  concerning  the  action  of  a  synchronous  motor  may  be 
readily  deduced,  and  it  should  take  an  important  place  in  the  litera- 
ture of  the  subject.     Yours  very  truly,  Frederick  Bedki.i,. 

Ithaca,   N.   Y. 


Maxwell   and  Joubert. 


To  the  Editor  of  The  EUrtrical  World: 

Sir;— I  read  with  much  interest  Mons.  .\ndre  Blondel's  biograph- 
ical sketch  of  Prof.  Jules  Francois  Joubert  in  the  last  issue  of 
your  esteemed  journal.  This  sketch  contains  a  statement  which  I 
cannot  pass  without  a  comment.  It  is  this:  "//  is  to  Professor fou- 
bert  that  tlie  honor  belongs  of  liaving  found  the  law  of  simple  alter- 
nating currents,  represented  by  the  two  well-known  formulas 
E„ 


J"  -  (^0' 


.=  ..  (-^-0 


and  tan  i 


2jr     Z. 
T      R 

zi'hich  define  the  apparent  resistance  effect,  called  impedance  to-day, 
and  the  lag  in  phase.  It  would  only  be  Just  to  give  definitely  to 
these  formulas  the  name  oj  foubert's  law.  " 

In  his  great  essay  on  "A  Dynamical  Theory  of  the  FUectromag- 
netic  Field,"  published  in  1864,  Maxwell  not  only  gave  these 
formuhe.  but  he  also  showed  how  the  self  induction  and  the  resist- 
ance, and  therefore  the  impedance  of  a  primary  circuit  is  modified 
by  the  presence  of  a  closed  secondary.  In  fact,  the  whole  theory  of 
the  ideal  modern  transformer  and  alternator  was  given  in  this 
essay.  (See  pages  546  and  547,  vol  I,  of  Maxwell's  scientific  papers.  ) 
I  do  not  see  how  this  can  be  reconciled  with  Mons.  Blondel's  state- 
ment that  "/lAMav// //m/ a/i/>A-oa<'/;(</ M<-  i/utslion   in   tzco  or   three 

nolfs,  but  without  results, "     Professor     Joubert 's 

reputation  rests  on  big  things  and  needs  no  bolstering  up  by  these 
little  trifles,  which  are  as  light  as  air.  M.  I.  PrpiN. 

New  York,  N.  Y. 

♦Reprinted   in    a    slightly   condensed    form 
April  6. 
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Note.— The  object  of  this  depBrtment  Is  to  gWe  a  diK^.-i  m:  i  '-  iuucipal  tech- 
nical articles  on  eleclHcal  subjects  appearinK  in  American  nnci  foreign  period- 
icals The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  Important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mil.  Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  office  of  The  Blkctrical  World.  927  Chest- 
nul  street  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  Journal  in  which  the  original  articles  appear :  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  sucb  electrical  journals  as  are  not  legularly  abstracted,  will  send  the  compiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS,  MOTORS  AND  TRANSFORMERS. 
Fi^rcf  Experienced  by  Iron-embedded  Armature  Conductors .—'V\\^  Lond. 
"Elec,"  Apiil  19,  contains  a  short  paper  by  Mr.  Sayers  in  which  he 
shows  that  in  iron-ombedded  conductois  the  driving  foice  is  borne 
directly  by  the  iion  instead  of  by  the  conductois,  as  in  the  case  of 
smooth  core  machines.  Taking  the  case  of  an  armature  in  which  the 
thickness  of  each  projection  is  equal  to  the  space  between  them,  he 
shows  that,  when  the  induction  in  the  iron  is  16,000  and  the  field  in 
which  the  conductors  are  immersed  is  50  while  in  a  smooth  core  arma- 
ture it  would  be  8,025— then  the  force  on  the  embedded  conductoi  is  165 
times  greater  in  the  latter  than  in  the  former.  The  lines  of  force  in  the 
case  of  the  embedded  conductor  must  travel  across  the  solid  at  a  very 
much  greater  rate  than  the  peripheial  velocity  of  the  armature,  in  this 
case  about  164  times  as  great,  and  traveling  in  a  direction  opposite  to 
that  of  the  rotation  of  the  armature ;  a  curious  point  is,  that  the  arrange- 
ment constitutes  a  kind  of  speed  gear  whereby  the  lelative  velocities  of 
the  conductors  and  fields  in  which  they  ate  immersed  is  enormously 
greater  than  the  actual  velocity  of  the  periphery  of  the  armature  and 
that  the  forces  experienced  by  the  iron  must  be  due  to  the  reaction  of 
the  lines  of  force  which  are  being  propelled  at  a  high  late  of  speed  in 
the  opposite  direction  to  the  conductors.  In  another  example  he  takes 
a  largei  magnetic  induction  in  which  he  finds  that  the  force  is  only  16 
times  as  great;  if  the  induction  be  taken  less  the  force  on  the  conductors 
will  be  a  still  smallei  fraction  of  the  total. 

Armature  Reaction.— Tbc  leading  editorial  in  the  Lond.  "Elec," 
.\pril  19,  on  "Recent  Papers  on  Dynamo  Design"  compares  the  lecent 
American  paper  by  Prof.  Ryan  and  Mr.  Thompson  with  the  recent 
English  paper  of  Mr.  Sayers;  the  pioblem  which  these  two  devices  are 
intended  to  solve  is  claimed  to  be  precisely  the  same  in  both  but  the 
solutions  are  different;  in  principle  that  of  Ryan  and  Thompson  does  not 
appear  nearly  as  radical  a  remedy  so  far  as  armature  reaction  is  con- 
cerned; the  editorial  claims  that  sparking  at  the  brushes  is  a  thing  of 
the  past  and  that  it  is  now  not  worth  while  striving  to  attain  greater 
fixity  of  position  of  the  brushes  at  the  cost  of  any  complication ;  inven- 
tois  it  is  stated  are  apt  to  recommend  panaceas  for  evils  which  do  not 
practically  exist ;  it  may  still  be  asked,  however,  at  what  cost  this  perfec- 
tion is  secured  {referring  to  the  usual  forms  of  dynamos  and  not  to  these 
devices) ;  a  long  air  gap  is  a  necessity  which  signifies  a  large  expenditure 
of  copper  and  a  long  magnetic  ciicuit;  the  real  aim  of  the  devices 
described  in  these  papers  is  to  show  how  it  may  be  possible  to  use 
armatuies  with  projections  and  with  short  air  gaps  thereby  lessening 
the  copper  and  iron  required;  it  does  not  think  that  the  claim  that  the 
output  of  the  armature  may  be  greatly  increased,  is  well  founded  as  it 
believes  that  in  the  ordinary  armatures  the  limits  fixed  by  heating  and 
sparking  aie  reached  at  neaily  the  same  output.  If  both  devices  are 
equally  efiScient  it  gives  pieference  to  that  of  Sayeis. 

Deductions  from  Dynamo  Characteristics.  —  In  a  short  aiticle  in 
"L'Eclairage  Elec,"  March  30,  it  is  shown  how  certain  deductions  may 
be  made  from  the  characteristics,  .\ssume  that  the  curves  are  given, 
whose  ordinales  aie  the  volts  at  the  terminals  and  the  abscissas  are  the 
exciting  curients,  the  machine  being  separately  excited;  a  separate 
curve  is  given  for  each  of  several  constant  currents  in  the  armature;  if 
a  line  be  drawn  through  the  oiigin  making  an  angle  with  the  horizontal 
axis  whose  tangent  is  equal  to  the  resistance  of  the  shunt  magnets  then 
the  ordinates  for  the  points  of  intersection  of  this  line  with  these  curves 
represents  the  difference  of  potential  which  must  be  applied  to  the 
magnet  terminals  in  order  to  give  the  excitation  corresponding  to  those 
abscissas;  the  points  of  intersection  are  those  for  which  there  will  be  an 
equilibriutii  between  the  difference  of  potential  at  the  terminals  of  the 
armatnie  and  that  applied  to  the  magnets  to  obtain  the  required  excita- 
tion ;  (the  explanation  is  not  as  clear  as  might  be  desired).  He  also 
gives  a  formula,  which  is  not  very  simple,  for  calculating  what  the  speed 
must  be  to  obtain  a  somewhat  different  voltage  at  a  certain  fixed  current. 


Xoti -synchronous  Polyphoi     '/      >   ,      I  In       In  '     '    ' 

tefiore,"  vol.  6,  No.  1,  2,  .1.  contains  a  long  presidential  ad.licss  by  Mr. 
de  Hast  in  which  he  gives  a  summary  of  a  number  of  papers  on  the 
theory  of  such  motors,  which  have  recently  appeared  in  Europe  and 
discusses  them  from  the  standpoint  of  the  engineer,  giving  in  as  simple 
form  as  possible  the  characfiristic  equations  concerning  the  action  of 
these  machines;  it  is  chiefly  of  a  mathematical  character. 

LIGHTS  AND  LIGHTING. 

Silvered  Bull's.— "Xh^  table  from  which  the  abstract  in  the  Digest,  Jan. 
20,  was  taken,  showing  the  saving  of  power  in  the  use  of  silvered  bulbs, 
is  reprinted  in  the  "Elek.  Anz.,"  April  14. 

Ilolophane  Globes.— K  brief  illustrated  description  of  the  principles 
involved  in  these  globes  (which  have  been  fully  described  in  these 
columns)  is  given  in  the  Lond.   "Elec,"  April  19. 

Price  of  Incandescent  Lamps.— hKCO\i\'a%  to  the  "Elek.  Anz.,"  April 
18,  the  agreement  among  German  manufacturers  to  sell  lamps  at  a 
unifoim  price  has  not  been  adhered  to;  one  firm  sells  lamps  at  13K  cts. 
each. 

Illumination  of  Streets  and  Public  Places.— The:  "Eng.  Mag."  for  May 
contains  an  article  by  Mr.  F.  Pope  in  which  he  discusses  briefly  oil  and 
gas  lighting,  giving  costs  of  each  and  then  more  in  detail,  electiic  light- 
ing; he  describes  briefly  the  towei  system  used  in  Elgin,  111.,  and  gives 
as  his  opinion  that  the  most  satisfactory  plant  for  arc  lamps  under  oidi- 
nary  conditions  is  to  suspend  them  from  a  mast-arm  placed  at  the  cor- 
ners of  streets.  From  the  analysis  of  a  large  volume  of  trustworthy 
statistics  he  concludes  that  for  a  plant  of  about  100  arcs  operated  by 
steam  power  and  doing  no  commercial  lighting,  the  actual  cost  per 
lamp  cannot  at  piesent  prices  be  brought  below  $100  per  year  for  all- 
night  lighting  of  4,000  hours  oi  S6S  for  2,200  houis;  figures  frequently 
appearing  in  the  newspapers  giving  materially  lower  prices  in  order  to 
induce  municipalities  to  construct  their  own  plants  are  therefore  wholly 
untrustworthy.  In  conclusion  he  describes  the  series  incandescent  sys- 
tem which  he  thinks  will  ultimately  be  adopted  in  general  for  public 
lighting  in  all  except  possibly  the  largest  cities  and  towns;  such  lamps 
should  not  be  less  than  20  or  more  than  32  cp  to  combine  economy  and 
good  distribution ;  they  should  be  located  at  intervals  of  250  to  300  feet 
which  may  be  reduced  to  125  feet  in  the  central  distiicts  and  incieased 
in  the  suburbs;  a  fair  contract  price  for  supplying  and  operating  25cp 
lamps  for  street  lighting  would  be  $20  to  $24  per  year  when  burned  until 
midnight;  with  cheap  water  power  they.have  been  supplied  for  $16;  a 
25-cp  lamp  will  in  practice  give  two  or  three  times  as  much  effective 
light  as  the  average  gas  lamp.  The  choice  of  the  system  for  public 
lighting  depends  upon  the  paiticular  conditions,  in  the  majority  of 
cases  a  series  incandescent  system  will  be  the  best,  but  for  brilliant 
lighting  the  ate  light  is  better;  nevertheless  the  kerosene  lamp  in  skill- 
ful hands  will  give  results  which  suffer  but  little  in  comparison. 
POWER  AND  HEAT. 
Transmission  Plant  at  Goule.—K  brief  description  of  this  plant  in 
Switzerland  is  given  in  "L'Ind.  Elec,"  April  10.  The  power  from  a 
waterfall  is  tiansmitted  electrically  for  lighting  and  power  purposes, 
to  a  number  of  diffetent  cities  and  towns;  it  is  said  to  be  of  special 
interest  on  account  of  the  great  extent  of  the  area  over  which  it  is 
distributed.  The  simple  alternating  curient  is  used;  there  are  three 
tuibines  of  500-hp  each  which  are  diiectly  connected  with  three 
alternators,  generating  currents  of  5,500  volts  and  63  amperes  at  a 
fiequency  of  50;  separate  systems  of  leads  are  used  for  the  motors  aud 
for  the  lights,  the  motors  being  run  at  240  volts  and  the  lamps  at 
about  half  that  on  a  three-wire  system ;  the  motors  used  are  non- 
synchronous,  single  phase,  alteinating  current  motors  made  by  the 
Oerlikou  Company;  the  starting  apparatus  is  said  to  be  very  simple  (but 
is  not  described)  and  it  is  said  that  they  have  given  perfect  satisfaction 
and  that  this  installation  has  demonstrated  that  the  problem  of  the  altei- 
nating curient  motor  has  been  solved;  at  present  there  are  connected 
about  10  motors  varying  from  1  to  15-hp. 

I hermopile.—Va  an  illustrated  article  by  Mr.  Cox  in  the  "Elec. 
Eng.,"  May  1,  he  describes  at  some  length  the  principles  of  his  "ther- 
moelectric generator"  (a  tiue  thermopile),  and  gives  illustiations  of  the 
apparatus.  He  claims  that  the  fatal  defect  of  thermopiles  as  formerly 
used  was  the  lack  of  stability;  they  deteriorated  rapidly;  his  apparatus 
is  intended  to  overcome  this  defect.  The  oxidation  at  the  junction  which 
was  said  to  be  a  serious  defect  in  the  othei  forms,  is  claimed  to  be  over- 
come by  having  no  real  junction  point,  which  is  heie  formed  of  a  "grad- 
uated alloy;  that  is  the  two  alloys  composing  the  element  are.graduated 
or  shaded  one  into  the  other  so  that  there  is  no  real  point  of  junction  ;" 
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the  fusion  point  of  tbe  alloy  is  over  1,000  degrees  less  than  that  of  the 
cross  connection  oi  solid  alloy;  further  than  this  be  docs  not  describe 
tbe  alloy  or  its  constituent  parts.  The  complete  element  is  encased  in 
cement  which  is  afterward  vitrified  thus  preserving  it  from  oxidation, 
tbe  whole  pile  forming  a  bard,  stone  cylindei  ;  the  elements  are 
arranged  as  usual  in  thermopiles,  forming  a  hollow  cylinder;  around 
tbe  outside  is  a  water  jacket;  the  apparatus  is  said  to  have  been  in  use 
foi  three  years  without  showing  signs  of  deterioration.  The  average  gas 
consumption  is  2.5  cubic  feet  per  hour  for  an  output  in  the  external  cir- 
cuit of  45  watts;  with  seven  feet  per  hour  tbe  Commercial  Cable  Com- 
pany operated  its  entire  lines  for  several  weeks  with  these  generators, 
from  tbe  New  York  office,  representing  a  saving  at  that  station  of  eight 
to  one  in  favor  of  tbe  generator  over  its  present  system  ;  their  entire 
-System  will  be  equipped  with  these;  a  5S-volt  five-ampere  coal  burning 
generator  is  shown  which  with  coal  at  $4.50  per  ton  generates  current  at 
0.2  cent,  per  lamp  hour  (the  candle-power  is  not  given).  He  adds  that 
he  has  discovered  that  it  lequired  a  "particular  form  or  kind  of  heat" 
there  being  a  great  difference  in  the  output  with  various  forms  and 
kinds  of  fuel,  tbe  output  being  increased  300  per  cent,  by  "simply 
using  tbe  proper  heat." 

TRACTION. 

Accumulator  Traction. — According  to  a  recent  paper  by  Mr.  Sarcia 
read  before  tbe  International  Society  of  Electricians  in  Paris  tbe  follow- 
ing improvements  aie  to  be  made  in  tbe  accumulator  system  used  in 
Paris :  the  charge  was  formerly  at  a  constant  potential  but  tbe  very  large 
chaiging  current  at  Ibc  start  injured  the  plates;  the  voltage  formerly 
was  255  for  loS  cells,  it  will  now  be  made  220  during  the  fiist  period  of 
about  an  hour  and  a  half  and  255  during  tbe  remainder,  the  total  charge 
lasting  four  hours.  Tbe  batteries  were  formerly  placed  under  the  seats 
which  resulted  in  frequent  accidents  owing  to  the  upsetting  of  the  sul- 
phuric acid  and  tbe  change  of  the  cells  involved  considerable  time;  the 
batteries  will  now  be  placed  between  tbe  two  separate  tructs,  being  put 
in  place  by  hydraulic  process  in  the  pit  below  the  car.  The  weight  of 
the  car  and  tbe  batteries  is  12  tons  tbe  accumulators  weighing  2.5  tons; 
the  positive  plates  will  contain  a  core  of  antimonous  (10  per  cent.)  lead; 
the  coal  consumption  for  tbe  last  yeai  was  9.2  pounds  per  car  mile. 

Acciimulalor  Trailioii  in  Vienna. — The  "Elek.  Echo"  for -Vpiil  con- 
cludes its  lengthy  description  of  this  proposed  installation,  including 
illustrations  of  tbe  car  and  detailed  estimates  of  the  cost. 

Jumfrati  Railway. — The  "Elek.  -\nz.,"  April  18,  gives  a  few  details 
regarding  the  water  power  station  for  this  unique  mountain  railway,  the 
plans  of  which  station  have  been  completed.  There  will  be  two  power 
stations  on  the  White  Luetschine,  an  upper  and  a  lower  one  both  foi  high 
pressure  tails;  the  total  power  will  be  4,40U  hp;  at  one  station  there  will 
be  four  dynamos  of  470  hp  each,  coupled  directly  with  turbines  with 
horizontal  axes;  a  35  hp  tuibine  is  used  for  the  exciters  (from  which 
fact  it  appears  that  alternating  currents  may  be  used  but  theie  is  no 
statement  to  this  effect) ;  in  the  other  station  there  will  be  four  direct 
coupled  dynamos  of  1,000-hp  each. 

Mountain  Climbing  Railways. — In  the  continuation  of  Mr.  Scott's 
article  in  the  Lond.  "Elec.  Eng.,"  April  19,  be  gives  a  brief  description 
of  nine  different  roads  in  Switzerland  some  of  which  use  electricity  as 
the  motive  power. 

Surface  Conductor  System. — -According  to  a  note  in  the  T.ond.  "Elec," 
April  19,  tbe  Claret-Wuillemiei  system  (which  has  been  used  in  Lyons 
and  which  was  described  in  the  Digest,  Oct.  15  and  22).  is  to  be  used  in 
a  line  from  Paris  to  a  suburb  for  a  distance  of  a  little  over  four  miles  of 
double  track  road. 

Budapest  Conduit  Road. — The  "Rev.  Industrielle"  abstracts  a  descrip- 
tion from  tbe  "Ann.  des  Ponts  et  Chaussees;"  illustrations  are  given  of 
the  motor,  truck,  conduit  and  collecting  shoe ;  (the  latter  illustrations 
are  not  usually  given  in  the  description  of  this  road,  but  it  is  unfortu- 
nately not  very  clear.) 

High  Speed  Traition.— According  to  tbe  "Elek.  Anr. ,"  April  18,  the 
Western  Railway  Company  of  France  has  ordeied  two  electric  locomo- 
tives from  the  Heilmann  syndicate  which  are  to  be  delivered  in  June; 
tbe  locomotives  each  weigh  110  tons  and  can  diaw  a  load  of  2(.'0  tons  at 
a  speed  of  62  miles  per  hour. 

Electric  Railways  in  Italy. — According  to  an  official  report  which  is 
abstracted  in  the  "Zeit.  fuer  Elek.,"  April  15,  there  were  on  Jan.  1, 
in  Italy  four  electric  roads  having  a  total  length  of  about  7.5  miles. 

Will  the  Electric  Motor  Supetsede  the  Steam  Locomotive? — An  article 
with  this  title  by  Mr.  Wetzler  is  published  in  "Scribner's  Mag."  for 
May.  He  discusses  the  growth  of  electric  railways  stating  that  at  pres- 
ent there  are  over  850  electric  lailways  in  the  United  States  having  9,000 
miles  of  track,  2.1,000  cars,  and  representing  an  investment  of  over 
54,000,000,  while  in  1P87  there  were  only  13  roads  with  scarcely  100  cars; 
be  believes  there  are  no  less  than  500  miles  of  electric  load  lunning  par- 
allel to  steam  roads  and  1,000  miles  running  or  in  the  course  of  con- 
struction; he  shows  how  they  gradually  developed  by  a  process  of  link- 
ing, thereby  gradually  paralleling  steam  roads  which  resulted  in  several 
instances  in  the  abandonment  of  local  passenger  trains  on  those  steam 
roads.  In  discussing  the  influence  on  railways  to  be  built  in  tbe  future, 
the  question  arises  whether  the  electric  roads  can  be  operated  more 
economically,  in  which  lies  the  gist  of  tbe  whole  mattei  ;  tbe  apparatus 
necessaiy  would  be  forthcoming  at  once  from  any  of  the  leading  manu- 
facturers. He  points  out  the  advantages  which  electricity  offers  over 
steam,  all  of  which  are  already  well  understood,  referring   more  partic- 


ularly to  tbe  more  economical  steam  plant  and  the  smaller  capacity  of 
a  central  station  over  a  large  number  of  separate  generators  in  tbe  form 
of  steam  locomotives ;  the  difference  he  estimates  at  25  per  cent,  for 
say  a  20,0U0-bp  plant  for  40  trains;  the  simplicity  of  tbe  rotary  motion 
as  compared  with  the  reciprocating  motion  is  pointed  out;  the  electric 
locomotives  on  the  London  underground  railway  ran  60,000  miles  with- 
out one  cent  for  repairs;  the  absence  of  reciprocating  motion  means  less 
wear,  steeper  grades,  lighlei  loadDeds  and  biidgcs;  furthermore  tbe 
traction  is  obtained  by  a  paying  load  if  motor  cars  are  used;  the  possi- 
ble speeds  are  far  beyond  that  at  which  tbe  public  would  care  to  tra%-el. 
He  compares  locomotives  with  moloi  cars,  mentioning  accumulator 
traction  which  on  account  of  tbe  gieat  weight  he  says  may  be  left  out 
of  consideration;  after  referring  brieQy  to  the  Heilmann  locomotive  and 
that  for  the  Raltimore  tunnel,  he  concludes  that  it  is  fairly  certain  thst 
tbe  best  method  to  be  adopted  is  the  overhead  trolley  system  with  volt- 
ages of  about  1,000;  regarding  tbe  voltage  be  states  that  the  number  of 
power  stations  and  the  weight  of  the  copper  will  increase  directly  as 
tbe  square  of  the  relative  decrease  in  the  number  of  volts,  quoting  fig- 
ures of  Mr.  Sprague  for  a  90-mile  road  with  a  speed  of  W  miles  an  hour 
with  two  car  units  every  ten  minutes,  in  which  case  the  weight  of  the 
copper  would  be  only  two-thirds  that  of  the  telephone  conductors 
between  New  York  and  Boston;  the  table  given  shows  the  voltages  foi 
1,  2,  3  and  4  power  stations  under  these  conditions,  varying  from  -3,600 
volts  for  tbe  fiist  to  9U0  for  tbe  last,  for  the  two-wiie  system,  and  one- 
half  of  this  for  the  threewiie  system.  Discussing  the  question  why 
railway  managers  do  not  immediately  replace  steam  by  electricity,  he 
mentions  the  inertia  of  tbe  manageis  toward  improvements  which  entail 
the  abandonment  of  existing  apparatus  and  discusses  the  econcmical 
operation  of  electric  roads,  showing  that  with  a  large  number  of  trains 
at  shoit  intervals  there  is  no  question  that  electricity  will  prove  more 
economical,  but  for  a  few  trains  over  a  long  line  it  would  not  give  suffi- 
cient returns  on  the  capital  invested;  there  is  therefore  a  point  midway 
between  the  present  sleam  and  electric  systems  where  the  two  meet  on 
a  basis  of  equality;  the  greater  the  number  of  trips  the  greater  the 
economy  of  electric  traction,  the  governing  factor  is  theiefore  the 
nature  of  the  tiaffic;  the  sticcessful  introduction  of  electricity  on  steam 
roads  will  piobably  require  a  change  in  tbe  methods  of  handling  the 
passengers  and  freight,  the  single  car  or  small  train  at  fiequent  intei- 
vals  taking  the  place  of  the  long  train.  In  conclusion  he  believes  that 
steam  railways  will  be  eventually  operated  electrically ;  he  adds  that 
cheap  transportation  is  the  more  important  element,  speed  being  second- 
ary in  most  cases ;  according  to  Prout  the  passenger  traffic  on  tbe  steam 
roads  of  the  United  States  pays  2.14  cents  per  mile  while  trolley  roads 
carry  passengers  fiom  five  to  20  miles  for  five  cents  and  make  it  jlay. 

Electric  Street  Railway  Test.— 'So.  9  of  the  "TecLnograph"  (1895) 
(an  annual  published  by  the  Engineering  Societies  of  the  University  of 
Illinois),  contains  an  article  by  Messrs.  Trego  and  Goldscbmidt  which 
gives  a  full  account  of  efficiency  tests  made  by  them  of  the  street  rail- 
way connecting  the  towns  of  Urbana  and  Champaign  in  the  State  of 
Illinois.  The  railway  is  a  single  track,  single  trolley  road  of  six  and  a 
half  miles  total  length;  the  electrical  equipment  is  Westingbouse 
throughout;  seven  single  motor  cars  are  operated.  Several  preliminary 
tests  made  in  the  winter  of  1894  were  followed  in  the  spring  of  the  same 
year  by  a  general  test  of  the  entire  plant,  lasting  11  hours;  the  follow- 
ing are  some  of  tbe  results  obtained:  Water  evaporated  per  pound  of 
coal  4.9  pounds;  cost  of  coal  pel  pound  of  water  evapoiated  0.0184 
cents,  per  passenger  carried  6.46  cent,  per  engine  hp  hour  0.854  cent, 
per  generator  hp  hour  1.213  cents,  per  motor  hp  hour  1.3  cents;  boiler 
efficiency  low;  station  efficiency  69.4  per  cent.  ;  line  efficiency  94.6  per 
cent.  ;  commercial  efficiency  47. 1  per  cent.  The  article  is  quite  long 
and  contains  nine  large  plates  giving  the  data  of  the  road  and  tests. 

Transportation  for  the  Paris  Exhibition. — The  "St.  Ry.  Gaz. "gives 
a  brief  description  of  what  is  being  done,  from  which  it  appears  that 
electric  traction  will  not  form  an  important  part;  it  is  stated  that  the 
project  for  the  underground  electric  road  in  Paris  appears  to  have  been 
abandoned  partly  because  the  time  for  completing  it  was  insufficient. 

Locomotive. — An  illustration  and  a  biief  description  of  the  one  used  at 
La  Beiaudieie,  Fiance,  for  mining  purposes,  is  given  in  the  "Elec. 
Eng.,"  May  1. 

Successor  of  the  Railway.— The  article  from  the  "Pop.  Sc.  Mo." 
abstracted  briefly  in  the  Digest,  April  13,  is  reprinted  in  part  in  the 
"St.  Ry.  Gaz,"  April  27. 

Chicago. — A  well  illustrated  description  of  the  plant  for  the  elevated 
railway  is  published  in  the  "St.  Ry.  Gaz.,"  April  27. 

A  well  illustrated  description  of  the  California  avenue  power  station 
is  published  in  the  "West.  El.,"  May  4. 

INSTALLATIONS,  SY'STEMS  AND  APPLIANCES. 
Electric  Lighting  of  Trains.— The  Lond.  "Elec.  Eng.,"  .\pril  19,  pub- 
lishes the  first  part  of  a  serial  by  Mr.  Weekes  in  which  he  enumerates  the 
requiiements,  classifies  the  systems,  and  proceeds  to  describe  examples 
of  these  vaiious  systems  and  their  variations,  fiom  which  he  intends  to 
draw  conclusions.  In  the  present  portion  he  begins  with  the  systems 
in  which  accumulators  placed  on  each  car  are  chaiged  by  a  dynamo  in 
the  baggage  car  diiven  from  the  axle;  as  an  instance  of  this  system  he 
gives  a  description  with  good  illustrations  of  the  system  of  Mr.  Lewis 
(American),  the  description  being  taken  from  a  recent  paper  by  Mr. 
Leonard  lead  at  the  Society  of  Railway  Supeiintendents.  Comment  is 
reserved  until  the  other  descriptions  are  given.  The  subject  of  train 
lighting  is  also  discussed  editorially  in  that  journal. 
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Cost  of  li'./il'ic  l-:ii(rf,y  for  Prival,  InsUtlUilions.  -In  a  coiniuiiiiicatioii 
totbcLond.  "KtiKinccrinK,"  .•\pti!  I"',  Mr.  Laiiiidoii  gives  some  explana- 
tions and  Ibe  data  from  wliipli  deductions  were  made  in  llie  previous 
issue  (see  Uigest  last  week)  and  gives  in  addition  some  further  tabul.ir 
data  regarding  several  of  the  stations. 

I.igliliiii;  liislallntioHs  for  A'ail-wnv  S/ii/ioiis.  —  \  paper  of  a  Keiieiat 
chaiactcr  by  Mr.  L'Hoest  is  published  with  the  discussion  in  the  '•Dull. 
r.Xss'n  Ing.  El.  Montcfiote,"  vol.  6.  Nos.   1,  2.  3. 

Light  onJ  }\i-otr  hislalhition  in  .j  Brewery.— \  desciiption  with  illus- 
traiions  of  a  plant  in  a  large  brewery  in  Zipf,  is  piiblishL-d  in  the  "/.tit. 
fuer  Elek.,"  April  IS;  it  includes  a  small  ttolley  road  for  freielit  pur- 
poses in  coniection  with  which  a  table  is  given  containing  expeiimcnlal 
data  reg.iiHing  the  load,  power  and  speed. 

Charging  for  Current.— \a  a  brief  article  on  the  luanagemtnt  of 
central  stations  in  "L'Energie  Elec."  .Vpril  16,  methods  of  charging 
are  briefly  discussed  and  an  illustrated  description  of  the  cut-out  of  Mi. 
Sageret  is  given  ;  300  of  these  instruments  are  in  use  at  Kouen  ;  by  means 
of  an  additional  tine  wire  leading  to  the  station  this  interiuptei  enables 
the  current  to  be  cut  off  from  any  consumer  at  any  fixed  time  by  the 
attendant  at  the  station. 

EleclricilvinRtlaliontoFireRisks.—ln  Lond.  "Lightning,"  April 
18.  Mr.  Clirebugh  discusses  briefly  the  reasons  why  insurance  companies 
have  not  reduced  the  premiums  for  electrical  installations;  thechitf 
reason  is  probably  that  electric  lightinfr  has  become  so  common  that  it 
will  soon  be  in  most  of  the  buildings  and  therefore  to  reduce  the  rale 
would  signify  a  lowering  of  the  rates  all  around;  the  second  is  that  Uie 
companies  are  afraid  of  electiicity,  which  is  due  greatly  to  care^e^s 
workmanship;  he  states  that  there  is  more  unsafe  work  being  done  now 
than  ever  before. 

Stage  Lighting.— tb^  apparatus  of  Siemens  &  Ilalske  for  varying  the 
brightness  of  the  lights  in  different  groups  for  stage  lighting,  is  biii  fly 
described  and  illustrated  in  the  "Zeit.  f.  Beleucht,"  .\pril  1,^. 

Central  .^liition  .St{itistie.<  in  .Sioitzer/iuiti. — A  long  table  giving  briefly 
some  data  foi  each  station,  taken  apparently  from  an  oflScial  publication, 
is  reprinted  in  the  "Zeit.  f.  Beleucht,"  April  I.S. 

L.tectrical  Industry  in  L^onJon.— The  I.ond.  "Klec.  Eiig. ,"  Apiil  19, 
translates  an  article  by  Mr.  Semenza  from  "L'Elettricista"  for  November 
in  which  he  gives  his  views  ;from'the  standpoint  of  an  Italian)  of  the 
electiical  industries  in  London. 

Bitiiiipest.—.\  description  of  some  length  without  illustrations,  of  the 
station  at  Budapest  is  given  by  Mr.  de  Fodor  in  the  "Zeit.  fuer  Elek.," 
.\pril  1  and  IS,  and  is  to  be  continued. 

Edinburgh. — A  description  of  this  station  which  has  just  been  opened, 
is  published  in  Lond.  "Lightning,"  April  18. 

Sunderland. — An  illustrated  description  of  this  alternating  cuireiit 
station  is  published  in  Lond.  "Lightning,"  April  11. 

Aherdfen.—Tbe  accounts'of  this  station  for  the  past  year  are  published 
in  the  Lond.  "Elec.  Eng.,"  April  19. 

Multiphase  Plants.— The  "Elec.  Eng.,"  .May  1,  gives  a  brief  descrip- 
tion of  the  two-phased  300-kw  plant  at  Fitchburg  and  a  small  three- 
phased  plant  foi  mining  purposes  in  the  tropics. 

Effeetive  Electric  Lighting.— yix.  Haycock's  article  mentioned  in  the 
Digest,  April  27,  is  being  reprinted  in  the  "Elec.  Rev."  beginning  with 
the  issue  of  May  1. 

I'ortable  Plant.— An  illustration  of  the  2S-arc  light  plant  used  for  the 
Buffalo  Bill  show  is  published  in  the  "Elec.  Rev.,"  May  1. 

Electricity  at  the  Atlanta  E.xposition.—h  short  article  on  this  subject  by 
Mr.  AtKinson  is  published  in  the  "West..  El.,"  May  4. 
WIRES,  WIRING  AND  CONDUITS. 

Underground  Mains.— The  Kingdon  system  is  described  and  illustrattrd 
in  the  Lond.  "Elec.  Rev.,"  April  19.  The  object  is  to  avoid  the  risk  of 
explosions  by  the  accumulation  of  explosive  gases  in  the  conduits;  each 
main  is  laid  in  a  channel  iron  shaped  like  the  letter  U  inverted,  the  iron 
therefore  protecting  the  cable  against  mechanical  injury  from  above  ;  the 
size  of  the  iron  is  such  as  to  approximately  fit  the  cable;  the  bottom  of 
this  channel  iron  is  closed  by  means  of  a  stiip  of  wood  oi  iron  foiced 
into  it.  For  alternating  currents  both  cables  are  laid  in  theone  channel 
iron  or  a  concentric  cable  is  used.  The  cost  of  this  system  is  said  to  be 
no  greater  than  that  ofarmoiing  the  cables  with  steel  ribbons  and  the 
ease  with  which  the  channel  can  be  removed  for  the  purpose  of  making 
joints  is  an  additional  advaiitage. 

St.  Pancras  Explosion.— The  Lond.  "Elec.  Rev.,"Apiil  19,  comments 
unfavorably  and  at  some  length  on  the  recent  Board  of  Tiade  report 
regarding  this  explosion  ;  it  expresses  gieat  disappointment  at  the  nature 
of  the  report. 

ELECTRO-PHYSICS  AND  MAGNETISM. 
Mechanical  Equivalent  of  flight. -In  a  short  paper  by  Mr.  Ravenshear 
in  the  Lond.  "Elec.  Rev.,"  April  19,  he  calls  attention  to  the  want  of 
constancy  in  the  energy  equivalent  of  light  and  claims  that  fiom  a  theo- 
retical point  of  view  a  candle  powei  has  no  fixed  mechanical  equivalent 
giving  an  attempt  to  show  this  by  means  of  a  simple  geometrical 
diagram  ;  in  this  he  takes  a  sy.stem  of  three  co-ordinates,  making  one 
proportional  to  the  mass  of  each  vibrating  atom  in  a  luminous  body  the 
other  represents  the  squares  of  the  number  of  vibrations  per  second 
executed  by  successive  atoms,  and  the  third,  the  squares  of  the  ampli- 
tudes; the  whole  volume  of  the  solid  drawn  on  this  system  of  co-oidi- 
oates  therefore  represents  the  energy   of   vibration   of   the    whole  body 


Making  the  usual  assumption  that  a  physical  candle  power  is  propor- 
tional to  the  mean  of  the  squares  of  the  amplitudes,  the  candle  power 
will  in  this  diagiaiii  be  the  mean  height  of  the  prism  corresponding  to 
the  visible  spectrum;  if  the  condition  is  imposed  that  the  luminous 
energy  has  to  b'-ar  a  constant  proportion  to  the  candle  power,  the  suppo- 
sition must  be  made  that  the  law  of  displacement  of  the  atoms  is 
identical  with  Ilookc's  law  and  that  unless  this  extremely  unlikely 
assumption  holds  good,  the  physical  candle  power  of  the  sonice  of  light 
is  not  proportional  to  the  luminous  energy;  if  the  candle  power  is  not  in 
a  constant  ratio  to  the  luminous  radiation  it  has  not  a  fixed  mechanical 
equivalent.  He  concludes  that  all  such  <|nantities  as  the  ratio  of  the 
candle  power  to  the  luminous  energy,  or  that  of  the  luminous  energy  to 
the  total  energy,  or  thai  of  the  candle  power  to  the  total  energy,  by  any 
of  which  the  efficiency  of  a  souice  of  light  might  be  measured,  have 
none  of  them  constant  values  even  for  the  same  source  of  light  at  differ- 
ent intensities;  Meriilt  examined  the  first  and  second,  Thompson  used 
the  second  and  Ehert  seems  to  have  used  the  third  with  bis  luminous 
lamp;  there  is  no  wonder  therefore  that  the  results  aie  discordant. 

Eatth  C«/-r^H/i.  — "L'Eclairage  Elec,"  March  30,  contains  an  article 
by  Mr.  Palmieri  giving  the  results  of  his  observations  on  Mt.  Vesuvius. 
Those  who  have  made  obseivations  with  earth  currents  have  usually  run 
the  wires  horizontally  and  none  of  them,  to  his  knowledge,  have  taktn 
into  account  the  vertical  inclination  of  the  wires;  in  the  present  tests  the 
wires  were  run  from  the  foot  and  neat  the  top  of  the  mountain  and 
coveied  a  period  of  six  years.  From  his  results  he  draws  the  following 
conclusions  which  he  considers  are  demonstrated  by  the  facts  observed; 
in  inclined  wires  the  earth  cuirents  flow  from  the  lower  to  the  upper 
end  whatevei  be  the  inclination  ;  this  supposes  that  the  experiments  weie 
made  beyond  the  volcanic  regions  or  in  the  present  case,  when  the  vol- 
cano is  not  in  action;  if  the  volcano  is  in  action  the  intensity  of  the 
currents  diminishes  or  increases  according  as  the  activity  of  theeiuption 
iticieases  or  diminishes;  the  variations  depend  on  the  activity  of  the 
volcano;  researches  with  earth  curierts,  not  in  volcanic  regions,  should 
be  made  with  perfectly  level  wires  and  also  with  those  inclined. 

Photographs  of  Sparks.— "'VE.xie'!%\e  Elec,"  April  16,  describes  a 
simple  piocess  for  photographing  sparks  fioni  influence  machines  and 
gives  two  good  reproductions,  one  of  a  positive  and  the  other  of  a 
negative  discharge  showing  distinct  chiacteiistics ;  they  were  made  by 
Mr.  Farman  ;  the  method  is  as  follows:  a  sensitive  plate  is  placed  on  a 
horizontal  copper  disc  somewhat  smallet  than  the  plate  and  sepaiated 
from  it  by  a  sheet  of  black  papei  the  size  of  the  copper  disc,  to  avoid 
reflection  from  it;  one  knob  of  the  machine  is  placed  over  the  sensitive 
plate  and  in  contact  with  it  while  the  other  is  connected  with  the  copper 
disc;  the  spark  therefore  travels  readily  fiom  the  centre  of  the  seusitive 
plate  and  is  pliotograped  by  its  own  light;  the  pole  over  the  sensitive 
plate  should  terminate  in  a  point;  excellent  results  are  said  to  be 
obtained  with  this  simple  appaiatus. 

Law  of  the  Dissipation  of  Energy  in  Dielectrics.— A.  translation 
from  the  Italian,  in  abstract,  of  a  paper  by  Mr.  Arno  is  given  in  the 
Lond.  "Elec.  Rev.,"  April  19;  he  refers  to  electric  fields  of  feeble  in  ten. 
sity  and  gives  the  numerical  constants  which  he  determined  empirically. 
In  conclusion  he  draws  an  analogy  between  the  law  of  the  magnetic 
hysteresis  and  the  law  of  the  phenomenon  which  he  has  been  studying, 
and  which  analogy,  he  says,  confirms  Ihe  idea  that  phenomenon  is  due 
to  an  electrostatic  hysteresis  of  dielectric  bodies. 

Force  Acting  at  the  Surface  of  Separation  of  Two  Dielectrics. — A 
translation  of  the  recent  paper  by  Mr.  Pellat,  mentioned  in  the  Digest, 
Dec.  8,  is  published  in  the  Lond.  "Elec.  Rev.,"  April  19. 

Behavior  of  Certain  Bodies  in  ihe  Presence  oj  Electromagnetic 
Oscillations. — A  note  by  Prof.  Minchin  foiraing  part  of  the  discussion 
of  Mr.  Appleyard's  paper  on  "Dielectrics"  (see  Digest,  Oct.  27),  is  pub- 
lished in  the  Lond.  "Proc  Phys.  Soc. "  foi  January. 

Dynamical  Theory  of  the  Eleclfic  and  Luminiforous  Medium.— 
"L'EcIairage  Elec,"  April  6,  contains  the  first  part  of  an  article  by 
Prof.  Poincare  on  the  theory  of  Laimor  (Proc  Roy.  Soc,  vol.  54.  p. 
439).  He  gives  a  summary  of  the  reflections  which  suggested  themselves 
to  him  by  the  reading  of  that  paper,  and  which  he  says  often  lead  him 
to  differ  from  that  writer. 

Jlie  Potential  of  an  Electrified  Surface. — An  Academy  paper  by  Mr. 
Andiade,  of  a  mathematical  nature,  is  reprinted  in  "L'EcIairage  Elec," 
March  30. 

Afechanlcal  Actions  oJ  Electromagnetic  Origin. — An  article  by  Mr. 
Weber  from  the  "Wied.  Ann.,"  vol.  54,  p.  30,  is  abstracted  in  "L'EcIair- 
age Elec,"  April  6. 

Electromagnetic  Lnduction  in  Plane,  Cylindrical  and  Spherical  Cur- 
rent Sheets.— k  paper  by  Mr.  Bryan  (see  Digest,  Sept.  15),  is  published  in 
the  Lond.  "Pioc.  Phys.  Soc."  for  Januaiy. 

Coefficient  of  Lnduction  of  .'ifultiple  Conductors. — "L'EcIairage  Elec," 
April  6,  contains  an  article  by  Mr.  Guye  in  which  he  shows  how  the 
coefficient  of  induction  can  be  calculated  for  the  general  case  of  multiple 
conductors. 

Supposed  Magnetic  Fatigue.— The  Lond.  "Elec,"  April  19,  contains 
a  short  paper  by  Messrs.  Campbell  and  Lovell  in  which  they  give  Ihe 
results  of  their  tests.  Prof.  Ewing  showed  in  a  recent  paper  (see  Digest) 
that  there  was  no  perceptible  change  in  the  magnetic  qualities  of 
good  brought  iron  when  subjected  to  many  reversals  of  small  magnetiz- 
ing fields;  the  present  authors  show  that  the  same  is  true  with  strong 
magnetizing  fields  as  also  with  cast  iron.     One  series  of  tests   was    made 
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witb  a  lauiinatine  wrought  iron  riug  the  luaRneti/iiif;  fnrce  being  carried 
up  to  about  80  and  the  method  being  like  that  used  by  Rwing  ',  the  tests 
were  made  at  the  beginning  and  end  of  about  three  weeks  during  which 
interval  of  time  the  alternating  current  was  flowing  thtough  the  coils; 
the  curves  plotted  on  the  same  sheet  were  found  to  be  practically  coinci- 
dent; witb  the  cast  iron  there  was  a  large  amount  of  hysteresis  but  the 
hysteresis  loss  remained  absolutely  unchanged  ;  the  ring  was  also  tested 
as  a  transformer,  the  results  leaving  no  doubt  that  it  behaved  in  exactly 
the  same  mannei  under  oft  repeated  reversals  as  before. 

Afagnflisni  oj  \icl:fI.—\  paper  by  Mr.  Naga^ka  on  "Distribution  ol 
the  Magnetization  in  a  Wire  of  Nickel  I'uder  the  Simultaneous  Action 
of  Longitudinal  and  Torsional  Strains"  from  the  "Wcid.  Ann.,"  vol.  53, 
p.  4S1,  is  abstracted  with  some  curves  in  "L'liclairage  Elec,"  March 
30;  a  mention  of  this  paper  witb  the  conclusions  was  given  in  the 
Digest,  Feb.  9. 

Erftil  o/'  Afagnelization  jn  /.^«o^/A.— A  paper  by  Mr.  Nagaoka  on  "Varia- 
tion of  the  Length  of  Elipsoids  of  Iron,  Nickel  and  Conall  I'nder  the 
Influences  of  Magnetization"  from  the  "Weid.  .\nn.,"  vol.  53,  p.  487,  is 
abstracted  with  a  number  of  illustrations  in  "L'Hclairage  RIec. ," 
March  3. 

Design  and  fCinding  of  Alternating  Current  Electromagnets.— "X^i^ 
complete  paper  of  Prof.  Thompson  and  Mr.  Walker,  abstracted  in  the 
Digest.  June  2,  18't4,  is  published  in  the  Lond.  "Proc.  Phys.  Soc. "  for 
January. 

Experiments  on  Electromagnets.— \n  the  "Technograph"  for  1895 
(an  annual  published  by  the  Engineering  Societies  of  the  University  of 
Illinois),  Mr.  Esty  gives  some  experimental  data  on  a  standard  solenoid 
brake  magnet  of  the  type  used  on  electric  cranes,  hoists,  etc.  The 
object  of  the  investigation  was  to  render  the  design  of  this  type  of  mag- 
net (having  an  air  gap  in  the  magnetic  circuit)  less  a  matter  of  trial 
and  guesswork;  accordingly  a  large  number  of  observations  were  made 
to  determine  the  relation  between  ampere  turns,  magnetic  induction, 
leakage,  length  of  air  gap,  and  the  pull  in  pounds.  Detail  sketches  of 
the  magnet  and  connections,  tables  of  results  and  a  number  of  cuives 
plotted  therefrom  including  the  and  JC  curve  for  the  iron,  are  given. 
A  ballistic  galvanometer  enclosed  in  a  thick  cylinder  of  iron,  as  a  mag- 
netic screen,  was  connected  by  a  special  switch  to  the  several  exploring 
coils  around  the  magnetic  circuit,  thus  giving  the  respective  inductions; 
calibtated  spring  dynamo  meters  were  used  to  measure  the  correspond- 
ing pulls;  currents  ranging  from  ,25  to  4  amperes  were  sent  tbiough  the 
magnet  windings  and  data  observed  for  eighteen  different  air  gaps  from 
0  to  5  inches.  The  diameter  of  one  magnet  core  was  two  inches;  the 
greatest  pull  lecorded  was  1,2T0  pounds  with  no  air  gap  and  a  mag- 
netizing force  of  26.S25  ampere  turns,  the  pull  under  working  condi- 
tions being  about  300  pounds  with  an  aii  gap  of  three-eighth  inch 
and  about  1S,000  ampere  turns.  A  group  of  curves  foi  various  ail  gaps 
showing  the  relation    between  the  pull  in    pounds  and  the  (g  in  the    air 

gap    shows  that  for    small  air    gaps    pull  (in   pounds)  =     ' 

11.740,000 

or  (B  ^3.426  \/pull,  the  curves  approximating  to  rectangular  hyper- 
bol.-c.  Another  curve  sho»s  how  the  coefficient  of  leakage  varies  witb 
the  air  gap,  the  calculated  and  experimental  values  of  the  former  agree- 

length  of  fixed  cores, 
ing  fairly  well.  It  was  found  that  varying  the  ratio  i^-^h  of  movable  cores, 

m  ide  practically  no  difTerence  in  the  results.  To  the  designer  of 
similar  types  of  elecliomagnet,  the  data  given  will  be  of  great  service 
for  piedicting  the  pull  to  be  obtained  under  varying  conditions  of  mag- 
netizing force,  magnetic  induction  and  length  of  air  gap.  The  article  is 
quite  long  and  contains  numerous  tables  and  curves. 

ELEOTRO-CHE.MISTRY  AND  BATTERIES 
Metallurgy  of  Coftfer.  —  In  an  article  by  Dr.  Cohen  and  Mr.  Lenz  in 
the  "Zeit.  f.  Eleclrocbem, "  April  20,  they  discuss  the  subject  of  the 
electrolysis  of  copper  from  cuprous  chloiide  without  the  use  of  a  dia. 
pbragra.  They  give  a  brief  review  of  experiments  in  this  direction  with 
special  reference  to  the  method  of  Hoepfuer  in  which  a  diaphragm  is 
necessary.  (The  advantage  in  using  cuprous  chloride  solution  is  that 
the  same  current  will  deposit  twice  as  much  coppei  as  in  the  ordinary 
copper  sulphate  solution  or  any  other  cupric  solution  thus  lepresenlirg 
a  great  economy  in  pov.er;  besides  this  there  is  the  advantage  that  the 
chloride  solution  at  the  same  time  extracts  all  othei  vaUnble  metals  in 
the  ore  and  it  is  much  more  soluble,  thus  requiring  siu  iller  apparatus.) 
They  show  that  the  reason  for  the  failure  of  the  Hoepfnei  method  was 
due  to  the  use  of  this  diaphragm  and  they  desciibe  experiments  made 
by  themselves  which  sl-.ow  that  the  cupiic  solution  which  is  formed  in 
the  process  sinks  to  the  bottom  of  the  vats  where  it  can  be  diawn  off 
with  a  siphon :  in  the  presence  of  the  cupric  solution  the  deposit  of 
copper  is  agnin  partially  dissolved;  the  coppei  electrode  in  this  system 
extends  only  half  way  down  to  the  bot  oni  of  the  vats  while  the  annode 
of  carbon  extends  to  the  bottom;  the  results  are  said  to  have  been 
excellent,  the  weight  of  the  copper  deposit  being  1.91  times  as  great  as 
that  in  su'phate  solutions;  the  cuirent  density  affects  the  result  but 
tliglilly;the  degree  of  concentration,  however,  has  a  very  important 
inSuence;  thev  give  figutes  showing  the  results  of  experiments  to 
detetmine  the  best  concentration;  with  the  apparatus  which  is  described 
and  illustraltd  the  action  was  continuous,  the  cuprous  solution  flowing 
in'«t  the  top  and  the  cupric  flowing  out  at  the  bottom. 

Eleclroiimla'liirgy  of  Zinc. — .-Vccordiug  to  the  "Zeit.  fuer  Elek.," 
April  15,  an  installation    was   started  in  Duisburg  in  which  the    zinc  was 


extracted  directly  from  the  ore  by  being  heated  in  an  electric  furnace; 
no  further  information  is  given.  The  electrolytic  process  of  Nabusen  is 
referied  to,  which  has  been  used  for  several  years  in  another  installs 
lion,  but  it  is  only  for  obtaining  small  quantities  as  the  cost  ol  the 
installation  is  greater  than  that  of  the  ordinary  process,  although  the 
zinc  obtained  is  very  much  more  pure. 

Electrolysis.— Dt.  Keith  in  a  communication  to  the  I^nd.  "Elec. 
Rev  ,"  April  19,  continues  the  discussion  of  his  recent  paper;  it  is 
largely  personal ;  he  adheres  to  his  definition  and  use  of  the  word 
"electrolysis." 

J'he  Hetmite  I'ro.esso/  nisiii/ection.—\ccotih\s  to  a  paper  by  Messrs. 
Roscoe  and  Lund,  before  the  Chemical  Society  of  London,  there  is  no 
complete  sterilization  produced  by  electrolyzed  sea  watei  although  it 
deodorizes,  and  the  method  is  therefore  not  adapted  for  disinfection 
purposes;  if  the  liquid  contains  less  than  0.5  gram  of  chloiine  in  a 
liter  it  rapidly  loses  all  this  in  contact  with  the  solid  nialeiial  encoun- 
tered; if  the  percentage  of  chlorine  is  gieater  it  will  remain  nearly 
constant. 

Disinfection  of  .Sewers.— K  report  to  the  city  of  Bombay  abstracted 
briefly  in  the  Lond.  "Elec."  April  19,  sUtes  that  it  would  not  be  pos- 
sible  to  introduce  the  system  of  electrolyzed  sea  water  <tbe  Hermite 
system)  for  disinfection  on  a  large  scale  in  that  city,  except  at  a  heavy 
initial  outlay;  the  repoit  looks  upon  the  introduction  of  the  system  as 
an  experiment  and  doubts  whether  it  is  worth  the  expenditure. 

Cost  of  operating  a  Chlorine  anJ  .SoJa  /nstallation.—Tbe  "Zeit.  f. 
Electrochem."  contains  a  paper  by  Mr.  Haeussermann  in  which  be  gives 
in  detail  and  discusses,  an  estimate  of  the  cost  of  opeiating  a  plant  for 
pioducing  daily  11,000  pounds  of  sodium-hydrate  and  the  coiiesponding 
amount  of  chloride  of  calcium,  from  the  electrolysis  of  a  solution  of 
salt;  the  figures  are  not  based  entirely  on  results  obtained  in  practice. 
Eight  hundred  and  thirty-two  electrical  bp  will  be  required;  the  cost 
of  the  whole  installation  is  given  as  SI^+.OOO;  the  following  are  tbe 
costs  pei  day  in  dollais:  power  110,  salt  29,  coal  22,  lime  27.  packing 
51,  labor  44,  repairs  42,  amortization  55;  total  380;  to  this  should  be 
added  all  the  necessary  general  expenses  which  he  estimates  at  25  per 
cent,  of    the  total    operating  expenses. 

CA/orin^  <i«rf  5t)</a.— An  illustrated  description  of  tbe  Kellner  appa- 
raus  is  published  in  the  "Zeit.  f.  Electrochem.,"  April  20;  there  is  a 
layei  of  mercury  which  by  means  of  a  bell-shaped  cover  is  shifted 
alternately  into  the  apartment  where  electrolysis  takes  place  and  into 
the  other  apartment  where  the  amalgam  is  decomposed ;  the  mercury 
itself  remair:s  at  rest. 

Electroc/iemicai /ndustry.—" L'E\ec.."  April  20,  contains  a  short  article 
by  Mr.  Andreoli  in  which  he  points  out  quite  a  uumber  of  errors  in  tbe 
lecent  paper  of  Mr.  Lucion  (see  Digest,  March  16|  ;  it  appears  that  in  a 
number  of  cases  the  lattei  referred  to  installations  which  have  long  ago 
been  abandoned  and  processes  which  do  not  exist,  besides  making  other 
mistakes;  any  one  who  has  lead  that  papei  should  not  fail  to  read  these 
corrections  of  Mi.  Andreoli.  He  adds  a  few  remarks  regarding  the 
bleaching  of  sugar  by  means  of  ozone,  which  in  a  receut  paper  by  Mr. 
Buse  was  said  to  be  done  in  an  installation  in  Lancaster;  such  an  instal- 
lation does  not  and  never  did  exist;  there  are  a  number  of  reasons  why 
sugar  will  never  be  bleached  by  ozone  chiefly  because  there  is  no  need 
of  using  ozone  of  which  great  quantities  would  be  required ;  ozone 
would  l>e  too  expensive. 

Dry  Pile.— A  new  pile  by  Mr.  Renault  is  briefly  described  in 
"L'Elec,"  April  20;  it  is  made  of  a  vessel  of  caibon  in  the  bottom  of 
which  is  placed  chromic  acid  mixed  witb  silica  gelatine  which  absorbs 
60  times  its  volume  of  water;  above  this  is  a  disc  of  porous  earthenware 
on  which  is  a  spiral  of  zinc  surrounded  by  silica  gelatine;  it  is  said  to 
have  great  capacity  in  a  very  small  volume. 

1  hermochemical  Caibon  t>//.— Tbe  paper  of  Mr.  Korda  abstracted  in 
the  Digest  last  week,  is  given  apparently  in  full  in  "L'Ind.  Elec," 
April  10,  "L'Hclairage  Elec,"  March  .30,  and  "L'Elec  ,"  .\pril  13. 

Solubility  of  Sulphate  of  /<■<;(/.— The  Lond.  "Elec.  Rev.,"  April  19, 
quotes  an  experiment  by  Mr.  Burman  confirming  the  conclusions  of 
Gladstone  and  Hibbeit  that  sulphate  of  lead  is  about  equally  insoluble 
in  dilute  sulphuiic  acid  and  in  dilute  acid  mixed  with  sodium  sulphate 

Limits  of  ElectrolYsis.—'Vhe  hoai.  "TSX^c.  Rev.,"  April  19,  gives  a 
brief  abstract  of  the  recent  paper  of  Mi.  LeBlanc  abstracted  in  the 
Digest,  Dec.  29. 

Chemical  .Analysis  bv  Means  of  Lighting  Currents.— .\a  apparatus  for 
using  lighting  cuirents  for  chemical  analysis  is  described  and  illustrated 
in  the  "Zeit.  f.  Electrochem.,"  April  20. 

Electro-chemistry.— The  electro-chemical  journals  occasionally  contain 
articles  which  are  of  inteiest  to  chemists  only  and  not  to  the  electrical 
engineer;  such  articles  will  therefore  not  be  noticed  in  tbe  Digest. 

Action  of  Electric  Cnrrcnis  on  Fused  Stitphurets.—A  translation  of  Mr. 
Garnier's  paper  (abstracted  in  the  Digest,  March  9  and  23),  is  given  in 
the  "West.  EL."  May  4. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Scale  Photometer.— The  "Zeit  5.  Beleucbt,"  April  15  contains  an 
article  by  Mr  Delman  in  which  he  discusses  the  eye  as  used  in  photo- 
metric measurement  and  gives  an  illustrated  desciiption  of  the  Zoellner 
scale  photometer  which  is  based  on  tbe  proposition  of  Crookes;  it  con- 
sists of  a  Crookes  radiometer  made  of  four  vanes  of  mica  blackened  on 
one    side    and    suspended    in  a  vacuum    tube  on  a  strong  cocoon  thread ; 
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light  falllnR  on  this  radiometer  will  tend  to  turn  it  in  prooortion  to  the 
intensity  of  the  li(tbt;  the  deflection  is  measured  on  a  circular  scale;  the 
instrument  is  mounted  so  that  it  can  be  turned  on  a  vertical  axis.  The 
instrument  was  described  in  187')  but  has  not  come  into  extended  use;  it 
is  believed,  however,  that  as  the  measuiements  of  lights  of  different 
colors  is  becoming  imooitant,  the  instrument  will  now  come  into  use; 
it  may  be  used  to  advantage  by  photogiaphers  to  determine  thedegiee  of 
light  with  which  they  are  printing  plates,  the  instiument  being  placed 
in  the  same  light  and  the  readings  taken  diiectly;  experiments  in  this 
direction  gave  very  favorable  results;  the  temperature  has  quite  a 
marked  influence  on  the  deflection  and  it  is  therefore  necessary  to  use 
a  thermometer  in  connection    with  it. 

Aperiodic  CaliiinotneUr.—.\  new  instrument  devised  by  Messrs.  Chauvin 
and  Aruoux  is  described  and  illustrated  in  "L'Ind.  Elec,"  April  10.  It 
appears  to  consist  of  a  small  d'Arsonval  galvanometer  (like  the  Weston 
instrument)  except  that  the  movable  coil  is  circular  and  about  the  size 
of  an  ordinary  finger  ring;  it  is  said  not  to  change  its  constant  as  the 
magnetomotive  force  developed  in  the  coil  is  very  small,  being  only 
about  two  ampere  tuins  for  a  deflection  over  the  whole  scale.  They  are 
made  in  the  form  of  voltmeters  and  amperemeters;  in  the  latter  the 
instrument  is  shunted  with  a  conveniently  arranged  resistance  separate 
from  the  instrument  and  which  may  therefore  be  changed  to  increase 
the  range. 

Sf'isi/he  Galvanometer.-— A.  Physical  Society  paper  by  Mr.  Weiss  is 
abstracted  biiefly  in  "L'Eclaiiage  Elec."  April  6.  Instead  of  using 
very  short  magnetic  needles  which  are  difficult  to  magnetize  and  which 
exercise  a  demagnetizing  action  on  each  other,  he  makes  an  astatic 
system  of  two  long  vertical  magnets  fastened  on  a  piece  of  mica;  such 
system  is  always  astatic  whatever  be  the  intensity  of  magnetization  of 
each  of  the  magnets  ;  the  magnets  are  long  with  lespect  to  the  distance 
apait;  each  pan  of  ends  is  at  the  centre  of  cylindrical  coils  like  in  the 
Thomson  galvanometer;  by  properly  reducing  the  dimensions,  a  gal- 
vanometer is  obtained  whose  construction  is  very  simple,  and  which  is 
claimed  to  have  a  greater  sensitiveness  than  any  other  known  form. 

Ejffecl  of  an  Alternating  E.  M.  F.  on  the  Capillary  Electrometer.  - 
An  Academy  Paper  by  Mr.  Brunhes  is  given  briefly  in  "L'Ind.  Elec," 
April  10;  he  describes  some  experiments. 

Absolute  Electrometers.— A  Physical  Society  paper  by  Messrs.  Abra- 
hams and  Lemoine  briefly  describing  an  instrument  for  measuring  40,000 
to  100,000  volts,  is  published  in  "L'Eclairage  Elec,"  April  6. 

The  Hookham  Alternate  Current  Meter.— The:  Lond.  "Elec,"  April 
19,  publishes  a  well  illustrated  description ;  it  consists  of  a  Ferraris 
motor  controlled  by  an  electric  brake. 

anemograph. — An  electrical  instiument  with  this  name,  intended  for 
registeirng  velocities,  that  is,  the  distance  passed  over  in  a  unit  of  time 
by  a  moving  body.'"made  by  Richard  Bros.,  is  described  at  some  length 
and  well  illustrated  in  "L'Elec,"  April  20. 

Influence  Machine.— \  new  form  devised  by  Mr.  Lebiez  is  described 
and  well  illustrated  in  "L'Elec,"  April  13;  the  construction  is  said  to 
be  extremely  simple  and  cheap;  the  principle  is  the  same  as  that  of  the 
replenishei  of  Thomson  and  its  output  is  equal  to|that  of  the  well-known 
Wimshuist  machines. 

Resistance  Wire  for  Strong  Currents.— A  translation  of  Mr.  Stiecker's 
paper  which  was  abstracted  in  the  Digest,  Nov.  3,  is  published  in  the 
Lond.  "Elec.  Rev.,"  April  li ;  he  points  out  the  error  in  the  recent  con- 
clusion of  Mesers.  Herzog  and  Feldmann  in  which  they  attempted  to 
show  that  copper  and  iron  are  better  adapted  for  rheostats  than  high 
resistance  wires. 

Measuring  the  Insulation  Resistance  of  Leads  IVhile  in  Use.— A  short 
papei  by  Mi.  de  Bast  published  in  the  "Bull.  I'A.ss.  Ing.  El.  Monteflore," 
vol.  6,  Nos.  1,  2,  3,  describes  the  following  method  the  equations  for 
which  are  deduced  in  the  paper.  A  voltmeter  is  used  for  measuring 
the  total  insulation  resistance  of  a  network  of  wires  of  a  three-wire 
system  while  in  use;  let  the  resistance  of  the  voltmeter  be  r;  connect 
it  between  one  of  the  outside  wires  and  the  earth  and  let  the  reading  be 
a;  connect  it  in  the  same  way  between  the  other  outside  wiie  and  the 
eaith  and  let  the  reading  be  l>;  connect  it  between  the  two  outside 
wires  and  let  the  reading  be  c;  then  the  insulation  resistance  of  the 
whole  circuit  will  be  equal  to 
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Photographic  Testing  oj  Projector  Reflectors.— A  ■nnmher  of  illustra- 
tions from  the  lecent  article  of  Mr.  Tchikoleff,  mentioned  in  the  Digest 
Feb.  16,  together  with  a  brief  description,  are  reproduced  in  the  Lond 
"Elec.  Eng.,"  April  19. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Code  Telegrams.— A  writer  who  is  quoted  in  the  Lond.  "Elec  Eng.," 
April  19,  criticises  very  unfavorably  the  recently  proposed  international 
code  showing  that  a  number  of  English  words  exist  in  it  which  differ  in 
only  one  letter;  he  states  that  the  vocabulary  reflects  but  little  credit  on 
those  who  prepared  it  and  argues  that  such  an  ill-selected  vocabulary 
should  not  be  forced  on  the  mercantile  communities  of  Europe. 

Submarine  Cable.— A  discussion  of  the  proposition  for  a  cable  fiom 
Tamatave  to  the  island  of  Maurice  is  published  in  "L'Elec,"  April   13. 

Indicators  and  Regulators.— "Vloixistiie,"  ApT\\  14,  in  a  report  on 
the  Antwerp  exposition  contains  an  illustrated  description  of  indicators 
of  water  levels,  reeulatois  for  clocks  and  microphone. 


Lot^est  Teleplune  H^ire  Span.— Accordiag  to  the  "Elek.  Anz.,"  April 
14,  a  telephone  wire  was  recently  stretched  across  the  Walensee,  Switzer- 
land, the  length  of  the  span  of  which  is  7,900  feet  which  is  doubtless 
the  longest  span  in  the  woild;one  suppoit  lies  1,180  feet  above  the 
lake;  the  wire  is  2  mm  in  diameter  (about  a  No.  12  B    tS:  S. ). 

Submarine  Cables, — In  a  continuation  of  Capt.  Trott's  article  in  the 
"Elec.  Eng.,"  May  1,  he  explains  some  of  the  methods  of  repairing 
broken  cables;  he  states  that  the  steamship  I^Iinia  made  120  repairs 
during  the  last  10  years  without  a  single  failure  although  some  were  at 
the  enoimous  depth  of  2,597  fathoms,  a  record  which  is  claimed  to  be 
without  a  parallel. 

'I'elephone  Competition. —The  "West.  El.,"  May  4,  publishes  a  number 
of  extracts  from  daily  papers  concerning  telephone  competition. 

MISCELLANEOUS. 

I herapeulic  Action  of  High  Frequency  Currents.— An  abstract  of  an 
Academy  paper  of  Messrs.  Apostoli  and  Berlioz  is  given  in  "L'Ind. 
Elec. ,"  April  10.  During  the  past  year  they^treated  a  large  number  of 
patients  with  high  frequency  alternating  curients  generated  in  the  body 
itself  bj'  induction,  as  originally  suggested  by  d'Arsonval,  who  teimed 
the  process  auto-conduction  (described  in  the  Digest,  Aug.  Sand  12,  1893; 
March  17  and  April  28,  1894) ;  the  patients  were  surrounded  by  a  large 
solenoid  and  treated  every  day  for  15  to  20  minutes,  the  treatment  being 
as  nearly  uniform  as  possible.  In  conclusion  they  claim  that  their 
numerous  results  confirm  the  physiological  action  discovered  by 
d'.\rso«ival ;  these  currents  ha"e  a  powerful  influence  on  the  nutritive 
action  and  therefore  constitute  a  means  of  medical  treatment  of  the  first 
Older  in  a  large  number  of  functional  diseases  due  to  improper  nutrition. 
In  "L'Elec,"  April  13,  the  results  are  given  more  in  detail,  those  in 
which  the  treattoent  was  successful  as  well  as  those  in  which  it  was  not; 
the  total  number  of^treatments  on  which  these  conclusions  were  based 
amounted  to  2,446. 

Artificial  InJiarubber.—Accotims  to  the  "Rev.  Scientifique"  (no 
date  given)  Mr.  LeBrocquy  makes  artificial  rubber  with  a  mixture  of 
glue,  glycerine  and  molasses. 

Insulating  .Va/^rta/.— According  to  the  "Zeit.  f.  Beleucht.,"  April  IS, 
Mr.  Gentzsch  makes  a  new  insulating  material  from  mineral  substances 
like  ozokerite,  asphalt  or  amber,  which  aie  heated]  to  400  degrees  C. 
until  all  steam,  gases  or  oils  cease  to  be  evolved ;  what  lemains  has  the 
consistency  of  butter  and  can  be  used  either  alone  or  miiced  with  other 
materials. 

Calcium  Carbide. — According  to  the  "Elek.  Anz.,"  April  14,  the 
Aluminium  Company  at  Neuhausen,  Switzerland,  has  begun  the  manu- 
facture of  this  mateiial  and  sells  it  at  5.5,^cts.  per  pound ;  (this  is  from 
1-9  to  1-5  of  the  price  at  which  it  is  quoted  in  New  Y'ork  city.) 

Lightning.— According  to  the  "Zeit.  fuer  Elek.,"  April  15,  a  photo- 
graph of  a  stioke  of  lightning  which  occured  in  Piague  in  May  last  year 
showed  six  distinct  bolts  originating  from  one  .cloud  and  extending  in 
different  directions  striking  four  houses,  a  cupola  and  telephone  wires; 
a  peculiar  phenomena  was  noticed,  the  photograph  showed  very  dis- 
tinctly the  shadow  of  the  cupola  on  the  dark  sky.  (Itjs  not  quite  clear 
how  the  same  photograph  can  show  the  lightning  and  at  the  same  time 
the  shadow  of  the  cupola  on  the  sky  unless  the  .lightning  was  between 
the  camera  and  the  cupola  which,  though  possible,  seems  hardly  likely ; 
there  ought  to  have  been  six  shadows.) 

Educational. — The  Lond.  "Elec.  Eng.,"  April  19,  publishes  the 
answeis  and  solutions  to  the  questions  in  electric  lighting  and  power 
transmission,  in  the  preliminary  examination  of  the  City  and  Guilds  of 
London  Institute. 

Patent  Decision. — The  "Eng.  Mag. "  for  May  contains  an  article  b 
Mr.  Benjamin  on  "The  Meaning  of  the  Recent  United  States  Patent 
Decision,"  referring  to  the  Bate  case,  in  which  he  points  out  that  the 
law  in  this  case  defeats  its  own  object;  the  persons  that  were  aimed  at 
were  the  foreigners  and  its  principal  effect  has  been  to  limit  the  life  of 
Ameiican  patents  of  American  inventors;  the  statute  referred  to,  he 
claims,  does  not  serve  any  beneficial  purpose. 


A  Complete  Telephone  System. 


We  illustrate  herewith  some  of  the  telephone  apparatus  of  the  Western 
Telephone  Construction  Company,  Monadnock  Block,  Chicago,  111.  This 
company,  which  has  been  furnishing  telephone  apparatus  foi  the  last 
three  yeais,  is  the  oldest  manufacturer  in  the  United  States  in  competi- 
tion with  the  Bell  Company,  and  owns  or  contiols  many  patents  relat 
ing  to  details  of  construction.  Fig.  1  shows  the  new  "Westein  Giant"  long 
distance  and  exchange  telephone,  with  granular  carbon  microphone 
transmitters.  Granular  carbon  held  between  carbon  discs  forms  the 
electrodes  of  the  microphone.  The  discs  are  held  in  a  cast  brass  shell 
fitted  with  a  thread  like  ^projection  which  passes  through  the  box,  and 
to  which  is  screwed  the  mouthpiece,  so  that  it  can  be  used  as  an  agita- 
tor, thus  keeping  the  granules  in  a  free  state.  This  instrument  is  con- 
stuicted  with  a  view  to  avoiding  the  great  care  usually  required  by 
microphone  telephones,  and  does  not,  therefoie,  need  the  constant 
tinkering  incident  to  the  usual  .types.  The  caibon  granules  and  their 
arrangement  are  such  as  to  prevent  "packing  "  and  injuiy  in  other  ways. 
A  switchboard  form  of  transmitter  is  shown  in  Fig.  2. 

The    leceivei  is  of   the  double  pole    type  with    double  compound    bar 
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tnagiifts,  and  the  hi(fliest  guarantees  as  to  its  efficiency  are  offered  by 
the  makers.  The  telephone  liook  is  also  guaranteed  free  of  patents  and 
to  be  both  mechanically  and  electrically  efficient  in  every  respect.  The 
magneto  call  bells  and  generator.s,  the  latter  shown  in  Fig.  3,  aic  manu- 
factured by  the  company,  and  not  constructed,  as  is  usual,  from  paits 
purchased  elsewhere.     .Ml  the  connections  arc  soldered,  and  no  contacts 
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Figs.  2  and  3. 


are  made  thiough  hinges;  the  microphone  ciicuitchanging  contacts 
are  platinum-pointed,  and  all  contacts  are  strong,  firm  and  direct,  the 
usual  rubbing  contact  being  avoided.  The  best  magnet  steel  to  be  pur- 
chased is  used  in  their  construction,  and  the  armatures  and  bells  a'e 
wound  for  the  best  efficiency. 

The  switchboards  aie  claimed  to  be  free  of    infringing  devices,  and  to 
contain  a  number  of  features  patented  by  the  makers. 
The  100  connection    board    requires  but  10  in.  by  IS 
in.  by  4  in.  space,  and    can  be  placed    in  the  waste 
space  of    an  ordinary  writing  desk.     The   300  to  500 
connection  board  can  be  operated  with  one-third  the 
usual    numbei  of  operators;  the  same  movement  by 
the  operator  which  places  the  plug  in 
the   jack,  restores    the    drop.      It    is 
claimed    that    this    board    gives    no 
chance  for  induction,  while    sections 
can     be    added     indefinitely.      It     is 
equipped    for    both    metallic    circuit 
and  single  line  systems ;   can  readily 

be  changed  from  one  to  the  otber.  Fig.  4  illustrates  one  of  the  details 
of  the  exchange  system,  being  a  new  type  of  cable  lightning  arrester  and 
distributing  boaid. 

A  New  Insulating  Compound. 

A  patent  was  issued  last  week  to  J.  W.  Kidwell,  of  Washington,  D.  C. , 
for  a  new  insulating  compound,  consisting  of  a  titanic  mineral  such  as 
Tutile,  brookite  and  other  similar  materials  found  in  the  phoshpate  oie 
of  Nelson  county,  Va.  These  materials  are  usually  found  together  in 
the  ore  referred  to  and  they  are  conveniently  so  used,  but  either  may  be 
employed  exclusively  in  forming  the  compound. 

To  produce  100  pounds  of  compound,  75  to  85  pounds  of  the  titanic 
minerals  are  used  and  from  10  to  20  pounds  of  asphaltum  and  about  five 
pounds  of  rice  hulls,  the  latter  furnishing  the  necessary  silicious 
mateiial,  upon  which  the  insulating  properties  of  the  compound  very 
largely  depends. 

The  mineral  is  giound  to  a  fine  powder  and  mixed  with  the  asphaltum 
by  heat  and  stirring,  the  rice  hulls  being  added  after  the  mixing  is  com- 
pleted. The  inventor  states  that  a  thickness  of  one-eighth  of  an  inch 
of  this  insulating  material  has  resisted  a  pressure  of  24,000  volts. 


A  new  and  vigorous  firm  is  about  to  enter  the  electiical  field,  Messrs. 
Thos.  K.  Adams,  E.  J.  Bagnall,  I,.  H.  Rogers,  C.  W.  Phipps,  S.  K.  Cox 
and  (George  Arnold,  for  many  years  identified  with  the  Brush  Company, 
having  withdrawn  from  that  concern,  and  formed  what  will  be  known  as 
the  Adanis-Ilagnall  Company. 

Mr.  Adams  is  well  known  as  the  designer  of  the  Brush-Adams  arc 
lamp,  which  has  been  so  widely  used  ever  since  it  came  out  five  years 
ago,  and  the  merits  of  which  are  due  in  great  measure  to  the  fact  that 
Mr.  Adams  obtained,  by  personal  inteiviews  with  trimmersand  repaireis. 
a  thorough  knowledge  of  the  defects  and  disadvantages  embodied  in  arc 
lamps  generally,  and  then  bent  his  energies  to  the  avoidance  of  those 
defects  111  the  construction  of  his  lamp. 

Mr.  Ragnall  was  with  the  Brush  Company  for  eight  years,  occupying 
a  number  of  piominent  positions.  During  the  past  seven  years  be  has 
been  engaged  in  engineering  work  in  St.  I.ouis,  and  was  consulting 
engineer  for  the  Lindell  Railway  Company,  whose  road  was  built  and 
equipped  under  his  supervision. 

Mr.  Rogers  is  so  widely  known  as  to  make  any  comment  here  prac- 
tically superfluous.  He  has  been  with  the  Brush  and  General  Electric 
companies  for  six  years,  and  has  scored  many  and  signal  successes  in 
electrical  business  circles. 

Ml.  Phipps  has  been  closely  identified  with  the  Blush  Company  since 
a  short  time  subsequent  to  its  original  organization,  and  he  has  been 
repeatedly  intrusted  with  most  important  missions  to  foreign  countries. 
He  is  a  man  of  extended  experience  in  the  handling  of  large  forces  o 
men  and  the  general  supervision  of  factory  work. 

Ml.  Cox  made  hosts  of  friends  throughout  the  country  during  his  able 
management  of  the  Swan  Incandescent  Lamp  Company's  affaiis,  and 
his  fine  executive  ability  and  judgment  in  this  line  of  work  make  him 
exceedingly  valuable  to  the  new  organization. 

Mr.  .Arnold  has  successfully  filled  several  positions  of  responsibility 
with  the  Brush  Company,  his  last  work  being  in  the  diafting  depart- 
ment, of  which  he  was  in  full  charge. 

.Associated  with  the  above  named  gentlemen  are  a  number  of  the  most 
influential  capitalists  in  Cleveland,  among  them  being  Mr.  Chaules  G. 
Ilickox,  who  is  president  of  the  new  company,  and  Mi.  Geo.  W.  Howe, 
vice-president  and  treasurer.  The  other  offices  are  filled  as  follows: 
General  manager.  L.  H.  Rogers;  secretary.  S.  E.  Cox,  and  superintend- 
ent, C.  W.  Phipps.  The  building  formerly  occupied  by  the  Hackney 
Bicycle  Company,  at  No.  4"  East  Prospect  street,  has  been  leased  for  a 
factory. 

Nothing  very  definite  can  be  stated  at  this  time  concerning  the  com- 
pany's policy  beyond  the  fact  that  arc  and  incandescent  lamps  and 
probably  street  railway  motors  will  be  manufactured. 


The  rianufacture  of  Carbon  for  Electrical  Purposes. 


An  American  patent  was  issued  last  week  to  Messrs.  C.  P.  Shrewsbury 
and  J.  L.  Dobell,  of  Modbury,  England,  on  improvements  in  the  manu- 
facture from  carbonaceous  materials  of  plates,  slabs,  pencils  and  otber 
articles  for  electrical  and  other  purposes. 

The  invention  consists  in  the  production  of  a  compound  which,  when 
subjected  to  the  different  processes  of  treatment,  can  be  given  different 
properties;  according  to  one  process  a  carbon  insulator  is  produced  and 
by  another  a  material  equal  or  superior  in  conductivity  to  graphite,  but 
costing  considerably  less. 

The  compound  consists  of  anthracite  coal,  bituminous  coal  aud  pitch 
or  tar,  or  both  ;  the  articles  which  are  formed  from  this  mixture  are  sub- 
mitted to  pressure,  and  gradual  baking  concludes  the  process.  The 
anthracite  coal  and  bituminous  coal  are  first  reduced  to  a  fine  state  of 
division  and  1hen  placed  in  a  suitable  mixing  machine  in  the  propor- 
tions by  weight  of  anthracite  coal  10  parts  and  bituminous  coal  four 
parts;  after  having  been  thoroughly  mixed  a  considerable  quamity  of 
tar  or  pitch,  or  both,  is  added,  such  quantity  being  varied  according  to 
the  caking  quality  of  the  bituminous  coal  aud  the  degree  of  pressure  to 
be  employed  in  forming  the  material  into  the  required  shape.  If  the 
bituminous  coal  be  of  good  caking  quality,  about  seven  parts  by  weight 
of  the  above  may  be  added  and  a  light  pressure  not  exceeding  20  pounds 
to  the  squaie  inch  applied.  As  the  pressure  is  increased  the  amount  of 
tar,  etc.,  is  less. 

When  the  material  is  moulded  under  pressure  not  exceeding  20  pounds 
per  square  inch,  it  is  not  sufficiently  condensed  to  retain  its  form  during 
the  baking  piocess  if  removed  from  the  moulds  pievious  to  being  placed 
in  the  oven;  it  is  therefore  baked  iu  the  moulds,  after  which  it  is 
removed,  and,  if  lequired  to  have  a  high  electrical  resistance,  the  article 
is  ready  for  use;  if,  on  the  contrary,  it  is  required  to  have  a  low  resist- 
ance, another  baking  at  a  higher  temperatuie  is  necessary. 

If  it  is  desired  to  produce  a  plate  or  other  article  to  be  employed  as 
an  electrical  insulator,  the  maximum  temperature  must  not  exceed  1,4.'50' 
degrees  P.;  if  it  is  to  possess  a  high  electiical  resistance  the  tem- 
perature must  be  above  1,450  degrees,  and  must  not  exceed  about  1,500 
degiees.     If  required  for  Laclanche  or  Bunsen  batteries,  the  temperature 
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must  be  above  l.fiOt)  degrees  F.  In  all  c.iscs  the  oven  is  allowed  to 
remain  nt  the  maximum  temperature  foi  a  period  of  about  four  hours. 
If  the  aiticles  are  lequireit  to  be  of  low  electrical  resistance,  such  as 
that  of  carbon  plates  employed  for  electrolysis,  or  are  to  be  subjected  to 
a  biirh  tenipeiature,  the  oven  temperature  should  be  raised  to  froui 
about  1,600  to  1,800  degrees  F.  After  the  articles  are  removed  from 
the  moulds  they  aie  placed  in  tiers  in  an  oven  with  ashes  between  and 
surrounding  them,  and  the  temperatuie  gradually  raised  to  2,500  degrees 
and  maintained  at  the  maximum  tempeiatuie  about  four  hours,  after 
which  the  oven  is  allowed  to  giadually  cool.  If,  however,  the  material 
in  the  moulds  be  subjected  to  a  pressure  of  300  pounds  or  upward  pei 
squ.ire  inch,  the  moulded  articles  before  being  placed  in  the  oven  may 
be  removed  from  the  moulds  and  placed  in  a  drying  chamber  or  dried  by 
exposuie  to  a  dry  atmosphere,  after  which,  if  the  article  is  to  be  of  low 
electrical  resistance,  the  baking  may  be  effected  by  one  operation. 


Recent  Tests  of  Packard  Lamps. 

The    accompanying    curves   and    tables    of   tests  made  on  April  30,  of 
Packard  lamps,    show    clearly  the    peculiar  propeities  of  this  lamp,  and 
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CfRVEs  Obt.iined  from  Lamp  Tests. 

justify  the  New  York  &  Ohio  Company  in  claiming  an  increase  it. 
candle-power  and  efficiency  for  the  first  few  hundred  hours,  followed  by 
a  remarkable  maintenance  of   both.        Vn'analysis'^of -''the'  curves"shows 


tically    imperceptible.     This   maintenance   of   candle-power    means,    of 
course,  a  longer  commercial  life. 

The  maximum  efTiciency  is  reached  at  about  200  hours,  when  the 
lamps  show  an  increase  of  2- 10  of  a  watt,  and  the  falling  off  in-eflBcieucy, 
like  that  in  candle-power,  is  so  gradual  that  not  until  400  hours  burning 
do  the  lamps  drop  back  to  theii  initial  efficiency,  and  even  at  1,000  hours 
the  tests  show  only  a  drop  of  1-10  of  a  watt  in  e'Eciency.  These  lamp 
tests  show  an  unusually  efficient  filament  tieatment,  and  it  is  said 
that  the  caibon  is  so  dense  that  it  stands  continuous  use  without  show- 
ing any  signs  of  deteiioration,  which  gives  the  lamps  another  desirable 
feature,  as  the  bulbs  do  not,  even  after  1,000  hours,  show  any  appre- 
ciable blackening. 

TESTS  OF    PACKARD   16  CP    LAMPS. 
SO  lamps,  98  volts,  diiect  curient. 
.Vverage  measurements. 
Volts         Current.  Watts.  Watts  per  cp. 

Initial 98.2  .583  Amp.  57  25  3.59 

End  of  100  hours  .    .    .      97.4  .577     "  56.23  3.51 

"      200     "        ...      96.9  .578     "  55.33  3.46 

"      300     ••        ...      96.8  .578     "  55.93  3.49 

•'      400     "        ...      97.8  .585     '•  57.21  3.58 

"      500     "       .        .      99.0  .585     "  58.21  3.63 

"      600     "  99.0  .589     •'  58  31  3.64 

•'      800     "        ...      99.3  .590     •'  58.SS  3.66 

"     lOUO     "        ...     100.1  .591     "  59.16  3.69 

Increase  of  candle  power  at  98  volts. 

Initial 16        cp. 

End  of  100  hours 17.9      " 

•■      200       "        18  7      " 

■■      300       •■        1S.7      " 

"      400       "        16.9      •' 

"      500       "         15.5      " 

"      600       "         15.5      '• 

"      800       '•        15.2      '• 

'■    1000       "         14  5      •• 

A  Large  Water  Power  Plant. 

We  illustrate  a  very  large  turbine  water  wheel  plant  lecently  built  by 
the  Stilwell-Pierce'S;  Smith-Vaile  Company, of  Dayton,  O.,  for'driving'the 


that  the  candle-power  gradually  increases  up  to  about  225  hours,  when 
the  maximum  of  nearly  19  candle-power  is  reached,  giving  an  increase 
of  nearly  20  per  cent,  in  light.  Beyond  300  hours  there  is  a  gradual 
decrease  in  candle  power,  but  this  is  so  gradual  that  the  450th  hour  is 
almost  reached  before  the  lamps  have  fallen  back  to  the  initial  candle- 
power,  and  the  drop    beyond  that  point  is  so  very  gradual  as  to  be  prac- 


new  pulp  mill  of  the  Freydenburgh  Falls  Pulp  Company,  Plattsbuigh, 
N.  Y.  The  plant  consists  of  eight  33-inch,  one  30-inch,  and  one  15-inch 
cylinder  gate  Victor  turbines,  all  on  horizontal  shafts,  and  aggregating 
4,660  hp  All  the  turbines  are  supplied  from  one  feeder  13  feet  in 
diameter  at  its  large  end.  The  photograph  was  taken  in  the  water 
wheel  erecting  shop,  where  the  job  was  set  up  complete  before  shipment. 
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The  Tracy  Oil  Filter. 

It  is  a  well-known  fact  thai  users  of  lubricating  oil  can  almost  invari- 
ably realize  a  very  material  saving  by  Ibe  process  of  filtration  and 
re-usage,  and  numerous  devices  have  be»*n  produced  with  a  view  lo 
accomplishing  the  filtration  and  purification  of  oil  after  it  ba-^  p:issrd 
throuxb  the  journals.  One  of  the  most  carefully 
designed  filters  is  that  manufactured  by  Ibe  Tbn 
nix  Automatic  Filter  Company,  of  Racine,  Wis., 
which  is  shown  in  the  accompanjing  illustra- 
tion. 

.\fter  long  and  exhaustive  experiments  which 
demonstrated  the  unfitness  of  mineral  wool,  bone 
dust,  charcoal,  felt,  etc.,  as  filtering  mediums, 
owing  to  their  so  quickly  becoming  saturated,  the 
Phd-ni.v  Company  determined  upon  the  method 
now  used  in  its  '"Tracy"  filters,  consisting  of 
passing  the  oil  from  a  storage  chamber  to  an  ac 
cumulating  compartment  by  means  of  "clarifying 
discs."'*  on  the  capillary  principle  employed  in 
an  ordinaiy  oil  lamp  for  drawing  oil  up  to  the 
burner.  This  process  is  analogous  to  distillation, 
and  the  results  have  been  so  satisfactoiy  that  the 
inanufactuieis  claim  for  the  Tracy  filters  the  abso- 
lute purification  of  lubricating  oils  passed 
through  them.  Additional  points  claimed  are 
automatic    regulation. 

The  Ries-Scott  Alternating  Current  Motor. 

Upon    the  withdrawal    from    business    recently    of    the    Ries  Electric 
Specialty    Company,  of    Baltimore,  Rossiter,  MacGovern   &  Co.,  of    141 

Liberty  street,  New  York,  pui- 
chased  the  RiesCompany's  en- 
tire stock  of  Ries-Scott  alter- 
nating cuirent  fan  motois,  one 
of  which  we  illustrate  in 
the  accompanying  engraving. 
These  motors  are  sub-^tantially 
built  and  of  handsome  design 
and  finish.  The  airaature  and 
field  cores  aie  of  unique  con- 
struction, the  laniinLL-  consli- 
luting  a  seiies  of  very  short 
magnetic  circuits,  which  are 
almost  closed. 

The  machine  is  provided 
with  regulating  and  reversing 
devices  and  these  are  placed 
on  the  side  opposite  from  the 
fan  so  as  to  allow  manipula- 
tion of  them  with  impunily 
while  the  fan  is  lunniiig. 
The  motor  is  effectually  cased 
in  and  protected  from  duet 
and  damage,  and  still  access- 
ible by  the  removal  of  two  screv  s.  They  are  made  for  50  aud  100  volt 
ciicuits.  and  a  periodicity  of  133  or  thereabout. 


A  New  Alternating  Current  Celling  Fan. 


A  new  addition  lo  the  list  of  alternating  current  fan  inotorfi  is  Ibe 
ceiling  fan  herewith  illustrated,  which  is  the  product  of  the  Hraerson 
KIcctric  Company,  of  St.  I.ouis,  manufacturers  of  the  well  known 
Mrsioii  fan'niiiiors.     The  new  ceilinK  fan  is  operated  by  a  direct  driving 


Kiks-Sloi'T    I''.\.n  Motok. 


A  New  Porcelain  Cleat. 


The  cleat  shown  in  Ihe  accompanying    cut  is  being  put  on  the   maifcet 
by  the  TboinpsoTi-H-own    HIeclric  Company  of    97  Migli    stiett.   Boston. 

\ 
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A  New  Pducel.vin  Ci.i:.\t. 

and  will  be  known  to  the  trade  as  the  "T.  B.  "  cleat.  It  is  made  app'i 
cable  to  either  single  or  double  wiie  installation,  aud  admits  any  size 
wiie  from  No.  14  up.  The  claims  made  for  this  cleat  are  that  it  grips  the 
wire  firmly,  does  not  at  all  injure  the  insulation,  obviates  the  danger  of 
the  wire  slipping  down  on  the  screw  and  causing  liability  to  short  cir- 
cuit, and  is  moisture  pioof.  The  cleat  conforms  to  all  lequiieraents  of 
the  underwriters,  and  is  manufactured  of  the  best  glazed  porcelain, 
thoroughly  vitrified. 


Xi-:\v  Althrn.^ting  CfkKENT  Ceiling  F.\n. 

slow  speed  fan  motor,  which  runs  at  the  rate  of  from  140  lo  150  revolutions 
per  minute  with  no  greater  consumption  of  current  than  is  found  in  the 
oidinaty  desk  fan  motor.  These  fans  are  made  up  in  three  finishes, 
nickle.  oxidized  copper  and  polished  brass,  all  of  which  are  decidedly 
handsome  and  ornamental.  The  motor  is  provided  with  a  special 
metallic  brush,  requiring  practically  no  attention  during  a  season's  run. 
The  construction  throughout  confoims  to  the  high  standard  observed  in 
the  Meston  desk  fan. 


Special     Decorative   Incandescent   Lamps. 

Several  styles  of  special  incandescent  lamps  suitable  for  decoiative 
purposes  aie  being  placed  on  the  market  by  the  Columbia  Incandescent 
Lamp  Company,  of  St.  Louis,  two  of  which  are  shown  in  the  accom- 
panying illustrations.  Fig.  1  represents  a  16-cp  coiled  filament,  round 
bulb  lamp  full  size,  which  is  made  in  high  voltages  for  window  and 
ceiling  decorations.     These  lamps  may  be  used    in  a  horizontal    position 


I  V 

Fig.   1.— Special  Lamps.— Fig.  2. 

without  the  disadvantage  of  having  the  filament  droop  to  the  side  of 
the  bulb.  Fig.  2  shows  a  candelabia  lamp  which  is  made  to  burn, 
several  in  series,  on  circuits  of  ItK)  volts  and  upward.  These  lamps 
used  with  small  red  and  yellow  silk  shades  produce  a  very  attractive 
and  harmonious  effect.  These  special  lamps  are  said  to  maintain  their 
candle-po%ver  to  the  same  degree  as  the  new  type  of  standard  high 
economy  Columbia  lamps,  and  are  furnished  in  either  ground  or  clear 
glass,  as  desiied. 
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New  YORK,  May  4,  1895. 

AMERICAN  BELL  continues  to  confute  the  numerous  bearish  predictions 
which  have  lecentlv  been  circulated,  by  climbing  steadily  upward  from  184  last 
Saturday  to  189  at  to  day's  closing.  The  explanation  is  by  no  means  obvious. 
and  the  bears  vouchsafe  none,  but  look  wise  and  intimate  a  "change  for  the 
worse"  ere  long,  while  the  bulls  cry  "I  told  you  so"  in  a  rather  uncertain  man- 
ner, as  though  watching  for  an  opportunity  to  hedge. 

GENERAL  ELECTRIC  remained  practically  unchanged  during  the  week, 
though  it  is  satd  the  stock  would  have  gone  to  40  upon  the  publication  of  the 
annual  report  but  for  a  bear  movement  which  has  been  fostered  for  some 
occult  reason.  For  nearlj-  a  month  there  has  been  a  pressure  to  hold  the  stock 
down,  and  semi-official  denials  ot  all  good  news.  The  annual  report  shows 
gloss  earnings  of  over  $1,000,000  per  month  for  1894.  and  a  net  earning  of  $1,348,- 
164  for  the  whole  year,  of  which  $033,520  was  charged  off  to  depreciation,  leaving 
^14,644  surplus.  The  report  is  given  in  full  in  the  next  and  succeeding  columns. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  120  125 

Edison  Electric  111.,  New  York 100  96!4  97^ 

"        "       Brooklyn 100             ..  108 

"              "        ■'        Boston 100  130 

Philadelphia 100             ..  115 

Bdison  Ore  Milling 100  13  IS 

Electric  Storage  Co.,  Philadelphia,.  .  ,      100  29  29^ 

General  Electric 100  3333  33>i 

General  Electric,  pref 100  53Ji  64>i 

Westinghouse  Consolidated,  com SO  33%  34 

pref SO  S2  Sin 

BONDS, 

Bdison  Electric  IlL,  New  York 100  10554  105^ 

Edison  Electric  Light  of  Europe 100  75  85 

General   Electric  Co.    deb.  5s 100  . .  90ii 

TELEGRAPH  AND  TBLEPHONB. 

American   Bell   Telephone 100  189           189>2 

American  District   Telegraph 100  30             40 

American  Telegraph  &  Cable 100  9'2}4 

Central  &  South    American    Telegraph JOO  117           120 

Commercial  Cables 100  141 

Erie  Telephone 100  S3>4          54 

Gold  &  Stock    Telegraph 100  105 

New  England  Telephone 100  56>4          69 

New  York  &  New  Jersey  Telephone ■ .  .  ,  ,  100  103           105 

Postal  Telegraph-Cable 100  5354 

Western  Union   Telegraph 100  8*JJ         89 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  \b%  16% 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100              9  11 

"                 "         pref 100  .,  53 

Buffalo   St,    Ry 100  66  69 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Rv 100  305  315 

Colnmbus  St.  Ry 100  46  49 

Consolidated  Traction  of  N.  J . .  30  33 

Electric  Traction,  Philadelphia 50  71  7154 

Long  Island  Traction 100  11  11% 

Couisville  St.  Ry.  com 100  37  39 

"           "      "      pref 100  87  88 

MetropoliUn  Traction,    Philadelphia 100  90  90i4 

New  Orleans  Traction 100  15  18 

pref 100  56  60 

North  Shore  Traction 100 

"                   "        pref 100  74  83 

People's  Traction  $30pd 25  585^  S8}4 

IPhlladelphia  Traction SO  81H  82 

Rochester  SL  Ry 38 

Union  Ry.  (Huckleberry) 100  112  115 

West  End,  Boston 100  655^  659i 

"      pref 100  90 

Worcester  Traction 100  13  16 

"    pref 100  82  86 

BONDS. 

Buffalo  St.  Ry.  1st  con.  5s 100  101 

*Binghamton  Railroad  Co.  5s 100  99           100 

•Columbus  St.  Ry.  IstSs 100  9 

Rochester  St.  Ry.  1st.  Ss 100  95              97 

•Union  Ry.  l8t.  mige  6s 100  105           108 

•Westchester  Electric  IsL  mtge.  Ss 100  98           101 

*  With  accnied  Interest. 
J  Ex-rights,      . 

WESTINGHOUSE  ELECTRIC  also  remained  steady  during  the  past  week. 
The  annual  meeting  of  the  company  will,  in  all  probability,  be  adjourned  for  a 
month  oi  six  weeks.  The  Board  of  Directors  at  their  recent  meeting  ex- 
pressed the  opinion  that,  owing  to  the  fact  that  the  company  has  but  recently 
become  thoroughly  established  in  its  new  works,  and  the  material  benefits  to 
be  derived  theref:om  will  be  much  more  apparent  in  a  few  weeks,  it   would  be 


desirable  to  adjourn  the  stockhoKiets  niccliug  uiuil  the  latltr  part  of  June  or 
early  in  July,  in  order  that  a  more  adequate  showing  of  the  importance  and 
advantage  of  the  new  works  may  be  then  given  to  the  stockholders. 

Third  Annual  Report  of  the  Qeneral  Electric  Company. 

For  the  sake  of  greater  clearness,  the  following  report  has  been  divided  into 
two  sections,  showing: 

1st.  The  rejult  ot  liquidating  the  assets  which  appeared  on  the  company's 
'books  prior  to  Jan.  31,  IS'M. 

2d,     The  result  of  the  business  of  the  fiscal  year  ending  Jan,  31,  1895. 
As  previously  reported,  the  profit    and  loss  .statement  showed  on 

Jan.  31,  1894.  a  debit    balance  of $12,454,967  42 

The  result  of  liquidating  and  providing  for  loss  on  the  old  assets. 

as  explained  below,  has  increased  this  by 2.754.312  27 

Making  the  total  loss  on  old  accounts  (prior  to  1894)  as  now  ascer- 
tained or  estimated $15,209,369  69 

The  business  of  the  year  1894  has  yielded  a  net  profit  (over  interest 
on  debentures)   of 414,642  72 

Leaving  the  present  debit  balance  of  profit  and   loss $14,794,716  97 

LIQUIDATION  OF     OLD  BUSINESS, 

In  the  last  annual  report  your  directors  sought  to  exhibit  the  extent  to  which 
your  company  bad  suffered  from  the  panic  of  1893.  and  from  other  causes 
inherent  in  some  of  the  enterprises  in  which  it  became  interested  at  the  lime  of 
its  organization.  Mention  was  made  of  the  fact  that  the  accounts  receivable 
included  S2  531. 609.88  due  by  the  Fort  Wayne  and  Northwest  Companies  and  other 
allied  interests.  Contrary  to  the  expectation  of  your  directors,  and  the  statements 
of  personsdiiecll>  interested  in  the  Northwest  Company,  your  claim  asa  creditor 
of  that  company  now  proves  to  be  without  value;  and  certain  other  irterests. 
inherited  by  your  company  thtough  the  Northwest  Company,  are  also  valueless. 
The  aggregate  loss  from  these  sources  is  about  $945,000  (vi»..  $).=«. 4S4. 43  on  the 
account  owned,  and  about  $489,000  on  other  items),  and  this  sum  is  included  in 
the  charges  to  Profit  and  Loss  in  the  Supplementaiy  Statement  for  the  year  1893 
attached  hereto. 

During  the  past  year  the  Fort  Wayne  Electtic  Company,  a  former  ally  of  one 
of  your  constituent  companies,  has  gone  into  the  hands  of  receivers,  and  its 
affairs  are  now  being  liquidated  by  the  Court.  Your  company  has  filed  with 
the  receivers  its  claim  for  $). 137,565.48. 

The  balance  sheet,  and  the  schedules  accorapanj'ing  it.  show  the  outstanding 
interests  of  your  company  as  stockholder  in  manufacturing  and  other  compa- 
nies. Many  of  these  securities  will  be  sold  as  opportunity  offers.  Such  a  course 
will,  in  some  instances,  involve  considerable  shrinkage  from  former  book 
values. 

There  exists  also  several  unsettled  contracts  antedating  the  formation  of  your 
company,  but  ^vhicb  your  company  has  to  recognize,  and  which  will  cost,  per- 
haps, $500,000  to  settle. 

To  cover  the  estimated  loss  on  all  the  matters  above  mentioned,  your  directors 
have  arbitrarily  charged  $2,000,000  to  Profit   and   Loss  account,  and  the  results, 
as  shown  at  the  head  of  this  report,  are  after  making  this  deducticn, 
BUSINESS  OF  THE   FISCAL  YEAR  ENDING  JAN.  31.   1895, 

Notwithstanding  the  adverse  conditions  of  the  past  year,  the  output  of  your 
various  factories  at  cost  value  was  only  slightly  below  that  of  the  previous  year. 
The  output  in  the  amount  of  material  produced  was  considerably  in  excess  of 
the  previous  year. 

Special  attention  has  been  given  to  the  supervision  of  credits,  economy  of 
administration,  and  the  improvement  of  factory  facilities,  and  your  directors 
and  officers  have  sought  to  adopt  every  device  calculated  to  increase  the  eflfi- 
ciency  of  manufacture  and  to  reduce  the  cost  of  the  manufactured  product.  In 
this  they  have  been  in  a  marked  degree  successful,  and  great  credit  is  due  those 
officers  and  employees  of  your  company  directly  in  charge  of  manufacturing 
details. 

In  the  last  annual  report  mention  was  made  of  the  shrinkage  in  inventory 
values  of  electrical  machinery  arising  from  new  inventions  and  improvements, 
whereby  types  of  machinery  which  have  been  the  best  of  their  kind  are  often 
rendered  obsolete.  It  is  impossible  to  guard  wholly  against  loss  from  this  source, 
inasmuch  as  it  is  essential  for  your  company  to  keep  on  hand  at  all  times  a  con- 
siderable stock  of  manufactured  goods.  Such  stock  has  been  greatly  reduced  in 
the  past  year,  and  it  will  be  the  policy  of  your  board  to  keep  it  down  to  the 
lowest  point  consistent  with  prompt  filling  of  orders.  This,  together  with  the 
work  accomplished  in  developing  standard  types  of  apparatus  and  supplies, 
warrants  belief  that  the  loss  from  this  source  will  be  dimiuishtd  in  the  future. 

In  the  last  report,  your  directors  expressed  the  opinion  that  they  could,  out  of 
the  then  unliquidated  assets,  pay  off  the  Dalance  of  your  floating  debt  and  also 
provide  all  necessary  working  capital.  These  expectations  have  been  realized, 
and  in  addition  thereto  the  company  has  purchased  and  cancelled  $1,250,000  of 
its  own  debentures  at  an  average  cost  of  less   than  89  per  cent. 

As  will  be  seen  by  the  statement  of  Profit  and  Loss  herewith,  the 
business  of  the  year  just  closed  amounted  to  .   .  ^ $13,263,611  68 

The  cost  of  goods  sold,  legal  and  geneial  expenses  and  taxes  were  .  11,451.863  98 

Leaving  a  gross  profit  of $1,811,747  60 

Against  which  is  charged  interest  on  debentures  outstanding  .   .   .       464.583  33 

Leaving  (over  interest  on  debentures) $L 347, 164  27 
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There  are  further  choiRetl  off: 
Various  old    lo.wes    which    are   difficult   of   division 
between  ifJi  aiul    earlier  years,  and  arc.  Ihereforc. 
nil  charjicd  against  the  year    eudluK  Jan.  31.   is'jr, .  1443.0J3  f^fi 
Cost  of  all  patents  and  fianchisesncquired  or  settled 

for  durhiK  the  year I61I.:NS  11 

Dcprccialion  of    inventories ■ 288. -JOl  14 

Sundry  losses 38,7<)K  34 

P31'.D*-»I  r.r. 

Leaving  a  net   profit  of $414.WJ  72 

HXPIRATION  OF  THK  INCANDHSCKNT  LAMP  PATENT. 

As  a  result  of  the  decision  in  the  "Bate  case."  recently  announced  l>y  the 
Supreme  Court  of  Ihe  United  States,  it  is  now  settled  that  the  fundamental  patrnt 
uDon  the  Edison  Incandescent  Lamp  expired  in  November.  18U4.  Your  company 
still  owns  patents  of  more  or  less  impoitance  upon  the  incandescent  lamp,  but 
it  will  chiefly  rely  upon  the  high  quality  of  the  lamp  manufactured  by  it  and 
its  facilities  for  manufacturing  in  lar^'e  quantities  at  a  low  cost  to  maintain  its 
coniniauding  position  in  the  lamp  business  irreepeclive  of  patent  control.  Lamp 
prices  have  necessarily  been  greatly  reduced.  While  the  volume  of  this  impor- 
tant part  of  your  business  will  without  doubt  be  largely  increased  in  the  future, 
the  percentage  of  profit  thereon  will  necessarily  be  less  than  heretofore. 

PATENT  LITIGATION. 

During  the  year  the  company  has  been  successful  in  a  number  of  suits  in 
which  it  has  been  attacked  by  the  owners  of  patents  which  it  was  charged  with 
infringing.  It  has  been  defeated  in  no  such  suit.  A  valuable  patent  on  the 
Edison  form  of  socket  has  bee^  sustainea  by  a  Court  of  Appeals.  Several  impor- 
tant  suils  on  railway  patents  owned  by  the  company  are  in  progress,  some  of 
which  will  be  argued  this  spring. 

ENGINEERING    DEPARTMENT. 

The  woik  done  by  the  Engineering  Department  during  the  past  year  deserves 
special  mention.  Much  has  been  accomplished  in  the  development  of  large 
units,  as  well  as  in  the  perfecUon  of  the  mine-  details  of  manufacture. 

The  only  successful  work  yet  accomplished  m  Ihe  operation  of  elevated  roads 
by  electricity  has  been  done  by  your  company,  and  it  is  now  engaged  in  impor- 
tant installations  of  underground  electric  conduits  for  street  railways. 

In  large  power  generators,  in  mining  and  power  transmission  work,  in  regu- 
lating and  measuring  devices,  and  in  railway  motors,  the  development  and  per- 
fection of  design  have  been  especially  noticeable. 

SELLING   DEPARTMENT. 

The  selling  organization  has  been  conducted  on  an  efficient  and  economical 
basis,  and  the  sales  made  during  the  past  year  have  been  almost  wholly  on  a 
cash  basis;  the  average  terms  of  payment  on  all  sales  being  40  days  after  ship- 
ment. 

LICENSEE  COMPANIES. 

These  companies  contribute  an  important  part  of  the  business  done  by  your 
company  in  central  station  lighting  and  distribution  of  power,  and  their  growth 
and  prosperity  are  closely  identified  with  the  welfare  of  your  own  company. 
The  relations  which  have  heretofore  existed  between  these  Licensee  Companies 
and  your  company  continue,  and  the  policy  of  your  company  in  the  future,  as 
in  the  past,  will  be  lo  cultivate  their  business  and  co-operate  in  the  development 
of  such  licensees. 

REDUCTION  OP  CAPITAL  STOCK. 

At  the  last  annual  meeting  the  following  vote  was  passed; 

''Resolved,  That  the  matter  of  reducing  the  capital  stock  ot  the  company  in  the 
manner  prescribed  by  law  be  referred  to  the  incoming  Board  of  Directors,  with 
request  that  they  give  it  attention;  and.  if  such  a  course  commends  itself  to 
them,  that  they  call  a  special  meeting  of  the  stockholders  for  consideration  and 
proper  action.*' 

Your  Board,  after  careful  consideration,  has  deemed  it  inexpedient  to  take 
any  action  with  reference  thereto. 

FUTURE  BUSINESS. 

The  indications  are  favorable  for  a  volume  of   business  in  excess  of  that    last 

year;  but  prices  are  abnormally  low.  and  satisfactory  results  will  largely  depend 

upon  the  ability  of  your  company  still  further  to    reduce    the  cost  of  production 

and  distribution  of  its  manufactures. 

PATENTS. 

The  $S.159,264. 02  at  which  patents  are  carried  is  the  amount  at  which  their 
value  was  taken  on  pages  S  and  9  of  the  first  annual  report   of    your    company. 

AUDITOR'S  REPORT. 

Consolidated  Balance  Sheet.— This  includes  the  assets  and  liabilities  of 
the  Edison  General  Electric.  Edison  Electric  Light,  and  the  Thomson-Houston 
Electric  Companie?.  which,  for  convenience  of  bookkeeping  only,  are  consoli- 
dated with  those  of  the  General  Electric  Company.  The  assets  and  liabilities  of 
the  Thomson-Houston  International  Electric  and  Pennsylvania  General  Electric 
Companies  were  taken  over  by  the  General  Electric  Company  during  the  past 
year  and  are  also  included  in  this  balance  sheet. 

Consolidated  Statement  of  Profit  and  Loss.— This  includes  the  profit  and 
loss  accounts  of  all  the  companies  above  mentioned. 

ASSETS. 

Patents  AND  pRAN'CHiSES.— This  account  remains  at  the  amount  shown  in 
the  last  two  annual  reports.  It  represents,  as  slated  in  those  reports,  the  cost  to 
the  General  Electric  Company  of  the  Edison  and  Thomson-Houston  patents  and 
contract  rights,  and  Its  interest  in  the  patents  of  the  various  Thomson-Houston 
sub-companies.  During  the  year,  $QJ.')17.1I  was  expended  in  purchasing  and 
taking  out  new  patents,  and  $67,3^1  in  acquiring  the  territorial  licenses  which 
the  Thomson-Houston  Company  had  granted  to  the  Thomson-Houston  Inter- 
national Electric  and  the  Thomson-Houston  Electric  Light  Companies,  the 
latter_being   the  ^predecessor   of  _the  Pennsylvania    General  Electric  Company. 


These  amounts.  :aa  well  ao  all  expenses  of  patent  litigation  for  the  year,  have 
been  written  off  to  profit  and  loss. 

Manui'Altukin*.  Plants. -This  account  leprcMulH  Ihe  real  Citate,  building)*, 
machinery,  tools,  etc..  at  Schenectady.  Lyon  and  lianiion.  Their  book  value 
al  Ian.  31.  1S*M.  was  $3.'JM.I2«.'»H.  During  Ihe  year  f«l.l22..34  was  expended  for 
new  buildings,  and  $2(5t*.o:'>.73  for  new  machinery.  On  the  other  band,  }37tt.333  »'5 
has  been  written  off  to  profit  and  loss  a«  an  allowance  for  depreciatioo.  leaving 
the  present  book  cost  of  these  plants  f3,9o0,(jii0.  or  jn,12H.'JH  less  than  at  Jan 
31.  IS9I. 

Rkal  Hstath— This  account  has  been  increased  during  the  year  SH'O.oMK.lii. 
chiefly  by  taking  real  estate  moilgaged  to  secure  old  accounts  In  settlement  of 
those  accounts. 

Stocks  and  Honds.— Those  securities  having  a  market  value  have  been  taken 
at  book  values  slightly  under  the  price  of  recent  sales.  Where  there  is  no  estab. 
lished  price  it  has  been  necessary  to  estimate  their  value  from  financial  state- 
ments submitted  by  officers  of  the  respeclive  companies.  Effort  has  been  made 
to  keep  the  book  values  of  slocks  and  bonds  of  "local  companies'*  down  lo 
present  cash  values. 

There  are  slocks  and  bonds  of  various  companies  amounting  to  f3,tiO0.UfO  at 
par.  but  of  so  speculative  a  character  that  they  ere  carried  at  a  total  book  value 
of  only  JHJ.  being  one  dollar  for  each  lot.  Some  of  these  latter  are  practically 
worthless,  but  others  possess  some  merit  and  their  aggregate  value  Is  likely  to 
be  considerable. 

Notes  and  Accounts  Receivable. —This  account  lepresents  what  is  believed 
to  be  a  conservative  value  of  notes  and  open  accounts  of  custoroeis,  after  deduct- 
ing and  charging  off  to  profit  and  loss  old  notes  and  accounts  receivable  of  4G6 
debtors,  not  now  dealt  with  except  on  a  C.  O.  D.  basis,  amounting  to  f2.21tl.W4.-ia. 
heretofore  carried  at  $i>l,it73  69.  but  no  longer  carried  as  assets  except  for  the 
aggregate  sum  of  $4(!G.  being'one  dollar  for  each  debtor.  They  will  be  liquidated 
as  speedily  as  possible. 

Inventories.— This  account  represents  raw  materials,  goods  manufactured 
and  in  process  of  manufacture  at  the  works,  and  manufactured  goods  on  con- 
signment and  at  sales  offices,  all  at  factory  cost.  They  have  been  inventoried 
item  by  item. 

Reductions  from  the  sum  al  which  they  were  previously  carried  have  been 
made  and  charged  to  profit  and  loss.  The  continued  writing  down  of  manu- 
factured goods  is  with  the  intent  that  only  standard  salable  apparatus  shall  be 
considered  an  asset. 

Work  in  Progress.— This  account  represents  the  amount  eicpended  on  instal- 
lations ^in  progress,  without  any  credit  for  the  profit  lo  be  derived  from  such 
installations  when  completed  and  billed. 

LIABILITIES. 

Capital  Stock. — To  acquire  five  shares  of  common  and  four  shares  of  pre- 
ferred stock  of  the  Thomson-Houston  Electric  Company,  which  had  not  been 
exchanged  at  the  date  of  the  last>nnual  report,  three  shares  of  common  and 
one  share  of  preferred  stock  of  this  company  have  been  issued  during  the  year. 

Indebtedness.— Pursuant  to  Ihe  policy^announced  in  the  last  annual  report, 
various  stocks  and  bonds,  which  it  was  not  desirable  for  the  company  lo  hold 
permanently,  have  been  marketed.  Their  proceeds  were  placed  in  a  special  fund. 
The  cost  of  all  securities  purchased_has  been  charged  to  that  fund,  as  follows: 

Securities  were  sold  for 1.307.298.07 

Securities  were  acquired  at  a  cost   of  ...   .    ■ 1.085,:i:i6  36 

Leaving  a  balance $222,071.51 

To  this  was  added  from  the    liquidation    of   old  notes    and  accounts 

receivable  the   sum    of f85.9%.S2 

Making  a  total  of fl. 108,068.33 

which  was  used  to  buy  $1,250,000  of  Ihe  company's  debentures  in  the  open  mar- 
ket at  an  average  piice  of  about  SS^h- 

By  liquidating  as  above,  and  by  adhering^to  the  policy  of  selling  for  cash  or 
on  short  time,  the  company  has  not  only  collected  enough  cash  to  retire  all  its 
floating  and  reduce  its  funded^debt.  but  has  had  sufficient  working  capital  to 
pay  cash  for  all  its  purchases  during  the  year. 

The  lollowing  comparison  sbows  the  debt  of  the  company,  other  Iban  outstand- 
ing debentures  and  real  estate  liens,  on  the  31st  days  of  January,  1894  and  1895 : 

1894  1895 

Notes  Payable 744.fMl.31  None. 

Accounts  payable,  accrued    interest,    etc 446.307.93  494,258.01 

Total $1,190,649.23  $494,258.01 

Less  cash  on   hand 591.143.88  404.236.48 

Net  amount  of  unfunded  debt $599,506.35  $90.021. 5S 

Paper  endorsed  and  discounted 1.422.949.48  None. 

Total $2,022,454.83  $90,021.53. 

Reduction  of  unfunded  debt $509,483  82 

Reduction  of  real  estate  liens 26.200.00 

Debentures  cancelled 1.250.000.00 

Reduction  of  debt  during  the  year $1,785,683.82 

Reduction  of  endorsements •  .   .   .    1.422.949.48 

Total  reduction  of   obligations $3,208,683.30 

PROFIT  AND   LOSS. 

It  is  difficult  to  separate  losses  ascertained  during  the  current  year  into  those 
properly  chargeable  to  this  year,  and  those  due  to  Ihe  errors  or  misfortune  of 
previous  years.  The  division  of  the  profit  and  loss  statement  has  been  made 
with  a  view  to  exhibit,  as  far  as  could  be  distingushed.  the  profit  of  Ihe  year 
just  ended.  The  losses  incurred  on  notes  and  accounts,  over  and  above  the 
allowance  made  therefor  last  year,  are  due  largely  to  diminished  values  of  notes 
and  accounts  of  customers  of  the  Northwest  General  Electric  Company. 

General    Expenses. 
The  general  expenses    decreased    $774,832.09    as    compared   wilb    the  previous 
year. 
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ASSETS, 

Patents  ami  Franchises ". 

Vaiiufacturing  Plants 

K.al  Estalo  (other  than  Manufacluriug  Planls): 

Kdison  HnildiuK,  N.  Y.  City *i^  mJ  m 

Less  iilorlgaKe  thereon ^■°""  "<* 

2U,584  (.3 
inher  R eal  Kstnlc  .". ZU.IIS  T'l 

Stocksnad  lloiids  (see  Schedules  A  and  B) 404  236  48 

N^sa^  Accounts  RecViVai.  e:;;";:;":::::;;:::::;:::;  6.j5o:w  so 

Work  in  Progress oi.us/  w 

'""ATFl'tor.es $3.n^(,.ni4  59 

At  Sales  Offices  (incindini;  cciisignnients) 813,654  jf) 

Sundry  Dei.its 

ProB t  a nd  Loss 


—      Special  Corresponbcnce. 


423,7S3  • 
5,079.012  : 


14,794,716  ' 
$43,956,258  ( 


LIABILITIES. 

^""colnmSS'*'  $30,460,000  00 

P?if^ert' 4,252.000  00 

Preferred  •_ $34,712  000  00 

Five  Per  Cent.  Gold  Coupon  Debentures ^,  „,^  tc     8.750,000  00 

Accrued  Interest  on  Debentures .',7^1?^ 

Accounts  Payable ■^-^•^^  -^        494,258  01 

$43,956,258  01 


CONSOLIDATED  PROFIT  AND  LOSS  ACCOUNT  OF  JANUARY  31, 1895. 

Adjusted  Balance  as  of  January  31,1895 $15,209,359  69 

Business  of  the  Current  Year: 

Cost  of  Goods  Sold ...    =9,557,327  69 

Le^al  and  General  Expenses  and      ^  ^^^^  ^_^ 

511,451,863  98 

Interest  on  Debenture. ^.SS3  33       ^^^^^^^..^ 

Losses  Chargeable  Partly  to  Frevious 
and    Partly    to    Currfut   Years' 
Business; 
Consignments       and       Contracts  .,._.,„, 

writtenoff 134,, ,296 

Additional    Depreciation  Allowed 
for: 
On    Plants,    Consignments    and 

Contracts 177,417  SO 

On   Notes  and  Accounts  .Receiv- 

,i,le  130,833  50 

'"'     30S2S100 

443,023  % 
Further  .\ mounts  now  charged  off: 

Patrntsand  Franchises 162.298  11 

Various  Inventories 2.-8  401  14 

Sundry  Losses 38,7'«  34 

-  48').497  59 

?28,0SS.328  55 
Busness  of  the  Current  Year: 

,ales 12  540.-!»5  12 

Royalties  and  Sundry  P. otits «0.818  17      ^..g^,  ,,,  ,, 

Interest  and    Dividends  on  Securi- 
ties owned 187,946  81 

Interestand  Discount 11445148 

302.3''8  29 

13,2113.611  58 

Balance,  January  31.  1805 14,794,716  97 

$.8,058  328  55 

SUPPLEMENTARY  CONSOLIDATED  PROFIT   AND  LOSS    ACCOUNT 
OF  JANUARY  31,  1894. 


Balance,  January  31.  1894 

Losses  Chargeable  to  Further  Liquidation  if    Last 

and  Previous  Years"  Business  : 

Suodrv  Liquidation  Accounts $264,048; 

Claims  against  Northwest  General  Electric  Com- 

panv...     456,484.^ 

On  Account  of  Settlements  with  United  Electric 

Securities    Co.    of    Bond     Transactions    under 

Thomson-Houston  Electric  Co.'s  Contracts 46,382! 

Old     Notes    and    Accounts    Receivable    wholly 

charged.ff 234  973  ( 

Sales    of    Plants    and    Real    Estate    below    book 

values '♦LSOl' 


Special  Allowance  (see  page  2). 


Profits  Belonging  to  Last  and  Previous  Yea  s'  Business: 

Discount  on  Debentures  purchased $141,93167 

Sales    of    Stocks  and    Bonds  in  excess  of    book 
values 147,067  37 

Balance  carried  down 15,; 


New  York  Notes. 


THE  PORTER  STANDARD  MOTOR  COMPANY  has  removed  its  offices  to  CG- 
i;.s  Broad  street. 

MR.  WILLI  \M  TAYLOR,  formerly  of  Taylor.  Dee  &  Mack.  Chicago,  and  for 
nianv  years  prominently  identified  wit])  electrical  interests,  has  accepted  a 
responsible  position  in   the  Imsine&s  office  cf  The  Electrical  World, 

THE  EDISON  KLECTRIC  ILLUMINATING  COMPANY,  by  a  considerably 
more  than  two-thirds  vote  refiuired  by  law.  has  decided  to  issue  $15,000,000  of 
lim  year  5  per  cent,  bonds.  About  :fl2.000.00(i  of  this  money  will  be  used  in  retir- 
ing existing  bonds  of  the  parent  company  and  of  the  Harlem  and  Manhattan 
Companies,  which  have  been  absorbed  by  it.  The  remainder  of  the  proceeds 
will  be  expended  in  future  construction  and  improvements. 

THOS.  A  EDISON'S  bid  of  $125,100  for  the  entire  assets  and  effects  of  the 
North  Ameitcan  Phonograph  Company  was  rejected  by  Chancellor  Alexander 
T.  McGill  and  instructions  were  given  Receiver  John  R  Hardin  to  gather  into 
one  lot  all  the  assets,  iucludiuK  the  slock  of  the  Edison  Phonograph  Company 
and  all  the  patents,  and  oficr  ihem  in  an  entirely  public  sale.  Mr.  McGill  stated 
that  his  decision  in  nowise  reflected  upon  Mr.  Hdison.  who  he  believed,  had 
acted  alt  through  as  a  high  minded,  honorable  man. 

ELECTRIC  THEATRE  SIGNS.— The  Bureau  of  Encumbrances  has  notified 
the  managers  of  the  Bijou,  Casino.  Miner's.  Garden.  Palmer's.  Herald  Square. 
Pastor's  and  other  theatres  to  remove  (he  electric  advertising  signs  displayed  in 
front  of  the  play-houses  outside  of  the  stoopline  in  violation  of  the  city 
ordinance.  The  signs  will  have  to  be  remodelled  and  rehung  to  conform  to  the 
letter  of  the  law.  as  they  have  proved  loo  valuable  as  advertising  mediums  to 
be  abolished.  In  addition  they  add  greatly  to  the  beauty  of  New  York's  night 
scenes. 

BROOKLYN'S  ALDERMEN  last  week  bad  an  exciting  discussion  over  the 
electric  light  specifications  there  being  three  !-eparale  resolutions  before  them. 
Alderman  Clark's  resolution,  requiring  the  compauiet:  to  lumish  light  at  a  piice 
not  exceeding  ;*5  cents  per  lamp  per  night,  and  Alderman  Walkley's,  requiring 
them  not  to  exceed  40  cents  per  nighl,  were  both  voted  down.  Alderman 
Walsh's  (which  is  alleged  to  have  been  prepared  in  the  office  of  one  of  the  old 
companies,  and  to  practically  debai  the  Edison  Company  from  competition), 
after  a  stormy  discussion,  was  laid  over  to  the  next  meeting  by  a  very  close  vote. 
Alderman  Walsh's  resolution  appears  to  have  some  new  features  on  i  he  general 
subject.  One  of  these  proposes  to  allow  the  company  interest  on  money  due 
siuce  Jan.  1  on  the  city's  unpaid  bills. 

THE  BOARD  OF  ELECTRICAL  CONTROL  last  week  approved  the  applica- 
tion of  the  American  District  Telegraph  Company  for  sul)ways  in  Eighth  and 
Ninth  avenues  from  Waverley  place  to  20th  street:  Eighth  stieet.  from  Uni 
versity  place  to  Third  avenue;  14ih  street,  from  Broadway  to  Tbiid  avenue: 
;t0th  street,  from  Broadway  to  Seventh  avenue,  and  2iUh  stieet.  from  Broadway 
to  Fourth  avenue.  These  subways  will  be  built  if  the  Commissionei  of  Public 
Wurks  does  not  object  to  the  streets  named  being  torn  up  Permits  for  subwa>s 
were  also  granted  to  the  Manhattan  Electric  Light  Company,  from  54th  to  70th 
street,  and  to  the  Madison  Square  Electric  Light  Company  on  First  avenue. 
from  2Sth  to  42J  street.  The  board  departed  from  its  usual  lule  and  voted  to 
tear  up  Fifth  avenue  in  order  that  the  Metropolitan  Telegraph  and  Telephone 
Company  may  have  subways  in  that  avenue  from  12th  to  2:hJ  streets  and  from 
42d  to  57th  streets.  During  bis  administrf'tiou  Mayor  Gilroy  refused  to  permit 
Fifth  avenue  to  he  disturbed  for  auy  such  purposes.-  The  request  of  the  Brush 
Electric  Light  Company  for  permission  to  erect  poles  on  Nassau  street  was 
referred  to  Commissioner  Kearney. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,  i 

Room  91,  Halhawav  Building,  620  Atlantic  Ave,,  V 

Boston.  May  4,  1894.  \ 

MR.  GEO.  H.  MILLS,  of  the  New  York  Carbon  Works,  has  been  for  several 
days  a  welcome  visitor  in  and  around  Boston,  holding  old  friends  and  making 
new  ones. 

WADDELL-ENTZ  AFFAIRS.— Judge  Robinson  has  ordered  that  (he  stock  and 
machinery  of  the  defunct  Waddell  Eiit/  Company  he  sold  within  two  months. 
Receiver  Hughes  had  reported  that  there  was  nothing  to  be  gained*by  continu- 
ing the  business. 

MR.  W.  C.  LANGFORD.  of  the  lale  firm  of  Hutchings.  Langford  &  Hutch- 
ings.  Providence,  R  I.,  has  located  in  business  for  himself  in  that  city  at  17-i 
Westminster  street,  where  he  will  continue  the  business  of  electrical  contract- 
ing. con>truction.  supplies,  etc  Mr.  Langford  has  hosts  of  friends,  all  of  whom 
wi>h  him  success. 

t'NDHKGROUND  WIRES. -The  matter  of  putting  wires  underground  is 
worrying  the  Brockton  (Mass.)  authorities.  Those  wlio  are  opposed  to  buryiug 
the  wires  are  few.  but  ihose  who  disapprove  the  proposal  of  the  telephone  com- 
pany to  bury  its  wires  in  a  conduit  to  be  owned  and  controlled  by  it,  are  many 
in  number  and  positive  in  opinion. 

THE  FOLLOWING  ELECTRICAL  ESTABLISHMENTS  of  Boston  will  close 
their  places  of  business  during  the  months  of  May.  June,  July,  August  and  Sep- 
tember at  I  o'clock  Saturdays  and  5  o'clock  other  days:  Pelliugell.  Andrews 
Company.  Hollzer-Cabot  Electric  Company.  Anchor  Electric  Company.  Gillis  & 
Gleeson.  Ziegler  Electric  Company.  Thompson-Biown  Electric  Company  and  the 
Electric  Gas  Lighting  Company. 

DURING  THE  PRESENT  WEEK,  owing  to  the  extremely  warm  wave  that 
has  prevailed,  the  West  End  Railway  has  had  to  run  quite  a  uurabei  of  open 
cars.     In  anticipation  of  its  summer  traffic  the    company  has    recently  built  and 
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purcbasircl  a  large  nuinlit-l  of  new  cars.  Tlicy  arc  vriy  haii<Unuic.  cumiiioiliDUJi 
an, I  couifortnMc.  ninl  Ihc  IraveliiiK  public  fully  uppreciales  tile  projirciisivt-  aiitl 
c-iittrrprisiiig  policy  of  the  coiiipnny. 

WORK  IS  HKINi;  PUSHKI)  oil  the  iii-w  Subway,  iiolwilhslaiiiling  llic  fiaiillc 
ciTolts  of  Ihc  oppoiiciUs  ol  the  cillirc  project  to  lli. luce  the  Icjiislntlirc  lo  put  a 
slop  to  the  work.  I'ctilioiis  have  been  gotten  up  in  various  tuliub.  A  motion  »a» 
subcuitlcil  in  the  House  of  Representatives,  but  I  he  same  was  loHt  by  a  InrKe 
majority.  II  is  believed  now  that  no  further  alleinpis  will  be  made  to  obstruct 
the  work.  Humlreils  of  mcu  are  employc.l;  many  trees  on  the  Common  and  in 
the  }*nblic  Oatdeus  have  been  cut  down  or  removed,  anii  piles  are  now  being 
driven  for  Ihe  roailway  at  the  southern  enlrauce  to  the  luuneK  which  is  mar 
I'a>k  Srjuare  Station. 

Kl.lCCrRIC  I'OSTAL  SKRVICH  IN  DOSTON.— On  May  I  the  Post  Office 
Department  in  Boston  c.^tablishid  the  new  trolley  car  service,  which  cannot  fail 
to  be  of  great  advantage  to  Ihe  people  residing  in  Ihe  suliurbs.  These  cars  were 
put  into  commissiou  at  10  a.m..  May  I,  and  the  departure  from  Post  OITice 
Scpiarcatlracleda  good  deal  of  public  attention.  The  round  trip  of  each  car  eccu- 
pies  about  one  hour,  and  the  scheilule  dii  which  they  are  running  is  so  arrangid 
that  each  car  will  leave  the  ttenernl  Post  Office  hourly.  Chutes  are  provide. I  in 
the  sides  of  each  car  for  the  reception  of  mail  niattfr  en  route.  As  there  is 
considerable  car  Iraffic^through  Post  Office  Square  all  day  long.  Ihe  West  Kn.l 
Railway  Company  is  laying  a  new  track  up  Water  street  at  north  end  of  Post 
Office  Building,  wheie  Ihe  cars  can  stand  while  discharging  or  loading  Ihe  mail 
sacks  Should  Ihe  service  realize  Ihe  expectations  of  Ihe  Railway  Mail  Service 
Department,  other  cais  may  be  addeil  for  running  to  more  reraole  districts. 

THK  HI.PXTRIC  HEAa"  ALAR.M  COMPANY.  Bos'on,  reports  an  excellent  busi- 
ness in  its  varied  line  of  manufactures  and  .^specialties.  It  is  doing  a  nice  business 
with  manufacturing,  hotel  and  general  business  iulere.sis  through  its  admii- 
ahle  Automatic  Hire  .^larm  and  Journal  Bearing  syslem.s.  Ihe  application  of 
which  for  marine  purposes  is  aK^^o  being  rapidly  recognized.  Work  is  in 
progress  etjuipping  a  new  steamboat  now  building  for  the  Marine  Coast  Naviga- 
tion Company.  Bath.  Me.  It.s  sy.stein  has  also  been  adapted  to  the  Hart  Signal 
aud  Stop  Kiigiue"  appaiatus,  which  will  hereafter  be  handled  by  this  company. 
The  .system  for  stopping  the  engine  i.s  so  arranged  that  a  short  circuit  will  not 
stop  the  engine,  but  simply  ring  a  bell  in  the  engine  room,  while  breaking  the 
glass  in  the  box  plainly  marked  "To  Stop  the  Engine.  Break  the  Glass," 
located  on  any  of  Ihe  floors  in  various  sections  of  the  building  will  cause 
immediale  stopping  of  the  engine.  This,  it  is  said,  is  the  only  apparatus  that 
cannot  be  tampered  with  and  thus  cause  a  stopping  of  the  engine  needlessly, 
Mr.  Hart,  of  the  Hart  Electric  Signal  Company,  of  Kail  Kivei,  has  installed 
quite  an  amount  of  this  apparatus  and  it  is  giving  good  satisfaction.  The  Electric 
Heat  Alarm  Company  is  also  receiving  extiaordiuary  demands  foi  the 
•"Simplest"  Cleat,  one  of  its  recent  specialties. 


Western  Notes. 


Bkancu  Offick  of  the  Electrical  World,  1 

936  Monadnock  Building,  Chicago,  } 

May  4,  1895.  j 

GEO.  CUTTER  has  pleased  the  trade  once  more  with  a  neat  bit  of  literature 
on  "Cutter's  Electric  Street  Lighting  Specialties.*'  having  all  his  latest,  ISlt.'i. 
devices  illustrated.    It  is  especially  interesting. 

SUNBEAM  LA.MPS  are  now  being  turned  out  nearly  (l.OOO  a  day.  The  com- 
pany is  making  it  known  that  it  has  a  good  lamp,  consequently  the  cheapest 
lamp,  though  not  the  lowest  priced  lamp  in  first  cost  There  seems. to  be  a 
great  change  of  sentiment  to  this  new  doctrine,  and  the  'Sunbeam"  seems  to 
be  well  to  the  front. 

IT  IS  UNDERSTOOD  thai  in  seleclingthe  iiicande.sceut  lamps  foi  the  new 
Steinway  Hall,  several  types  were  submitted  to  a  severe  test  under  the  direction 
of  the  architect,  aud  that  the  Columbia,  manufactured  at  St'  Louis,  was  awarded 
the  contract  on  the  point  of  suptriorily.  At  the  same  time  it  is  whispered  that 
architects  and  coulractors  are  about  to  inaugurate  a  series  of  efforts  to  deter, 
mine  ahead  ot  time  just  which  is  the  best  lamp  lu  buy. 


(Beneral  Hetps. 


Electric  Light  and  Power. 

ROPER  CITY,  N.  C— Steps  are  being  laken  to  establish  an  electric  light 
plant. 

GI.ENS  FALLS,  N.  V.— An  electric  lighting  system  is  lo  be  installed  here  in 
the  near  future. 

WEST  RANDOLPH,  VT.— Steps  are  being  taken  to  establish  an  electric  light 
and  power  plant. 

ONARGA,  ILL.-J  B.  Owen  has  been  granted  a  ten-year  fiaiichise  for  an 
eleclric  lighting  plant 

HK.MPSTEAD.  L.  I..  N.  Y.— It  is  reported  that  this  place  is  lo  be  lighled  by 
electricity  in  the  near  luUire. 

GLENWOOD.  MINN.— It  is  reported  that  an  electiic  lighting  system  is  lo  be 
installed  in  this  village  in  the  near  future. 

KNOXV'II.I.E.  TENN.— An  electric  lighting  plant  is  to  be  built  here  by  the 
Eisl  Tennessee  Marble  Producers'  Company. 

RED  WING.  MINN  —It  is  repelled  that  a  fire-proof  addilion  is  lo  be  built  lo 
the  St.  Tames  Hotel.     Eleclric  lighting  will  be  introduced. 

WOODRIDGR.  N.  J.— It  is  reporled  that  electric  street  lighting  is  to  be  intro- 
duced.    Address  the  clerk  of  the  Borough  Council  for  particulars. 

CHERAW.  S.  C.-An  electric  lighting  planl  is  to  be  installed  in  the  Cheraw 
Knitling  Mills      Bids  for  the  conalrnclioii  of  .same  will  be  received. 

STEPHKNVtLLE.  TEX— The  erection  of  an  electric  lighling  plant  at  this 
place  is  contemplaled.     The  clerk  of  the  City  Council  can  give  paiticulars. 


L\  NIIHOOK,  L.  I.,  N.  v.— The  eslublisbmeni  of  an  elecllic  lighling  system 
al  this  place  Is  contemplated.     The  Village  ImproveiuenI  Society    \»    inletrbted. 

GREEN  ISLAND  N.  V.  -A  bill  nan  been  passed  aulhoriyiiig  llie  iiislallali  .n 
of  an  eleclric  lighting  iiyslem  in  Ihia  vlllaur.  The  cle>k  of  IhrCouilcil  can  give 
luilher  deluils 

TECII.MSP:H,  MICH.  -The  streets  of  this  village  are  lo  be  liifhirdwilh  tiec- 
tiicitv  in  the  near  future.  W.  J.  Injersoll  is  >illage  cleik  and  can  furnish 
detailed   inforination. 

NEW  YORK  CITY  -The  Gerlach  Hotel,  located  at  lli-,'':i  West  '.'i.h  slieel.  is 
lo  be  enlarged  al  a  cost  of  iL'lHl.lillii.  I'lie  btiuclure  is  lo  be  ctpiipprd  with  all 
appliances  tor  eliclric  lighting. 

BARDSTOWN,  KY.  The  erection  of  an  electric  lighting  plant  ia  coulrni- 
plaled  by  the  city  authorities  at  an  eslimaicd  cost  of  S7,.'^*K).  Orville  Arnold 
can  be  addressed  lor  further  particulars. 

CASCADE.  IA  — At  a  recent  eleclion  it  was  decided  lo  eircta  new  eleclric 
lighling  planl.  The  work  of  construction  will  commence  al  once,  aud  the  clerk 
of  the  Council  can  give  detailed  information. 

MOOREHEAD,  MINN.— The  City  Council,  at  a  recent  special  meeting,  decided 
to  build  an  eleclric  lighting  plant  at  Ibis  place.  Bills  will  be  received  until 
May  1'-',  and  the  clerk  of  Ihe  Council  can  furnish  detailed  information. 

CHATTANOOGA.  TENN.-Bids  will  be  received  until  June  :i  for  the  con- 
struction of  a  municipal  electric  lighting  plant  with  a  capaciiy  of  3,2cKJarc 
lights  and  IM  incandescent  lights.  O.  S.  Martin,  chairman  of  the  lighling  com- 
mittee, can  be  addressed. 

Mi:CHANICSBURG,  PA. -Sealed  proposals  will  be  received  until  12  o'clock 
noon  May  23.  ISli.")  for  the  lighting  of  the  streets  of  ihe  borough  of  .Mechanics- 
burg,  Cumberland  County,  Pa.,  by  electricity,  for  one  year,  wilh  the  privilege  lo 
the  town  of  renewing  Ihe  contract  for  two  years.  J.  S.  Huston  is  chairman  of 
the  light  committee. 

SEATTLE.  WASH.— The  Union  Eleclric  Company  has  recently  been  formed 
lor  Ihe  purpose  of  leasing  the  properties  of  the  Union  Electric  Company  and 
the  Seatlle  Gas  &  Electric  Lighting  Company.  The  arc  light  station  formerly 
c^perate<l  by  the  gas  company  will  be  disconliiined.  The  offices  have  been  consoli- 
dated in  the  rooms  formerly  occupied  by  the  Union  Electric  Company.  Dr.  E. 
C.  Kilbourne,  formerly  general  manager  of  the  Union  Electric  Company,  con- 
tinues in  the  general  management  of  the  consolidation. 


The  Electric  Railway. 


OCEAN  VIEW,  VA.— .'^n  tleclnc  railway  is  to  be  built  at  a  cost  of  $2.tO.OOO. 

MANCHESTER,  N.  11.— Soulle,  Dillingham  &  Co.  are  pushing  forward  the 
electric  road. 

HAZELTON.  PA.— The  Traction  Company  will  shortly  lay  tracks  lo  run  east 
on  Spring  street. 

PITTSBURGH,  PA.— Messrs.  Oliver  Bros,  have  petitioned  lor  a  Iranchise  for 
an  electric  railway. 

PORTSMOUTH.  VA.— An  electiic  railway  is  to  be  conslructed  from  Ports- 
mouth lo  Port  Norfolk. 

N.4SHIIA.  N.  H.  — Work  on  the  Irack  of  the  electric  railway  will  be  al  once 
coniinenced  in  Hudson. 

BRUNSWICK.  GA.— A  franchise  has  been  applied  for  by  ;  E.  Dn  Vignon  to 
construct  an  electric  railway  for  this  place. 

LOWER  PROVIDENCE.  PA.— The  Norristowu  &  Perkiomen  Railway  Com- 
pany has  applied  for  right  of  wav  into  I  his  place. 

CARTHAGE.  N.  Y.— Steps  are  being  taken  tg  build  an  eleclric  road  from  this 
company  to  Copenhagen,  a  distance  of  eight  miles. 

PIKEV'H.I.E.  MD.— The  Pikesville.  Reistertown  &  Emory  Grove  Electiic  Com- 
pany expect  to  have  their  line  complete  about  May  1. 

TOWANDA.  PA  —The  Towauda  Traction  Company  has  been  granted  an  ex- 
tension of  three  months  in  which  to  complete  its  road. 

BAY  SHORE.  L.  L.  N.Y.— The  Brentwood  Trolley  Railway  Company  has  been 
granted  a  franchise  to  construct  their  line  thiough  this  place. 

PORTI,AND.  ME.— Work  has  been  commenced  on  the  erection  of  the  new 
electric  power  house  for  the  Portland  Street  Railway  Company. 

TAMPA.  FLA. -The  Consumers'  Street  Railway  Company  has  purchased  the 
Palmetto  Beach  Railway,  and  will  extensively  improve  and  extend  the  system. 

BINGHAMTON,  N.  Y.— The  Binghamton,  Lestershire  &  Union  Railway  Com- 
p,iny  will  extend  its  line,  .address  Manager  J.  E  Clark  for  detailed  infoimaliou. 

WASHINGTON.  D.  C  — Work  has  been  commenced  by  the  Washington  &  Ml. 
Vernon  Electric  Railway  Company  on  the  construction  of  its  underground  rail- 
way. 

WARREN,  MASS.— The  Warren.  Brookfield  &  Spencer  Eleclric  Railway 
Company  has  applied  for  a  franchise.  Address  I.  L.  Currier  for  further  infor- 
mal ion. 

CHATTANOOGA.  TENN.  — Surveys  are  being  made  for  an  electric  line  to  be 
conslruded  Irom  Rossville  to  Chickamauga  Paik.  John  R.  McFarland  is  general 
manager. 

C.\MDEN,  N.  J.— .4  crosslown  trolley  line  is  lo  be  erected  on  Second  and 
Third  streets  from  Kaighn  lo  Erie  street,  by  the  Camdeo  Horse  Railway 
Company. 

VERSAILLES.  PA.— It  is  reported  that  the  Versailles  Electric  Street  Railway 
Company  will  extend  its  line  to  Scotlhaveo  and  West  Newton,  a  distance  of 
eight  miles. 

NEW  HAVEN,  CONN —The  New  Haven  Street  Railway  Company  has  applied 
for  permission  to  extend  its  line  on  Townsend  avenue  from  Four  Coiners  lo 
Morris  Cove. 

SAGINAW.  MICH.— It  is  reported  that  two  electric  railways  are  lo  be  built 
between  this  place  and  Bay  City.  Address  the  Rapid  Transit  Company  for 
detailed  infotnialiou. 

SUSQUl'.HANN.^,  N.  Y.— The   construction   of   an    electric   railway   between 
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this  place  aud  Lanesboro  Is  cootemplaled.  Address  the  clerk  of  the  Council  for 
detailed   infoTiuation. 

BROOKLYN,  N.  Y.— The  Brooklyn  &  Brighton  Eeach  Railway  Company 
has  been  Krnntcd  perraissiou  to  construct  a  connecting  Hue  with  the  Kings 
County  KUvnIed  Rond. 

FAIR  IIAVKN.  CONN.— The  Pair  Haven  &  Westrllle  Railway  Company  will 
extend  its  line  to  Montowese.  The  extension  will  be  3I4  miles  iu  length  and 
work  will  be  commenced  in  the  near  future. 

SPKNCICR.  MASS.— The  Warren.  Biookfield  &  Spencer  Railway  Company  has 
petitioned  for  a  franchise  for  right  of  way  through  the  streets  of  Ibis  town.  R. 
I,.  Courier  and  C.  O.  Richardson  are  among  the  directors. 

PIURMONT,  N.  Y.— The  Nyack  Traction  Company  has  petitioned  for  permis- 
sion to  construct,  operate  and  maintain  an  electric  street  railway  through  this 
village.    C.  U.  Kaue.  town  clerk,  can  furnish  further  details. 

COLUMBUS,  GA.— It  is  reported  thai  the  Columbus  and  Rome  narrow  guage 
railroad  is  to  be  changed  to  standard  guage  and  extended  to  Atlanta.  The  road 
will  be  operated  by  electricity.     Grisby  E.  Thomas,  jr.,  is  interested. 

NKW  YORK.  N.  Y.— The  Hlushing  &  College  Point  Electric  Railway  Com- 
pany has  been  sold  to  Cravath  &  Houston,  representing  the  reorganized  com- 
pany, for  $35,000.  The  new  company  will  operate  the  road  and  improve  its 
facilities. 

BUFFALO,  N.  V.— The  Buffalo  &  Gardenville  Electric  Railway  Company  will 
soon  be  incorporated  with  a  capital  stock  of  $40,000,  to  connect  Gardenville  and 
Hbenezer  by  an  electric  line.  The  route  will  be  from  Seneca  street  to  Winches- 
ter avenue  (Indian  Church  road),  thence  to  Gardenville  and  to  Ebenezer.  The 
road  will  be  double  track,  and  the  work  of  construction  will  be  begun  as  soon 
after  incorporation  as  possible. 


Personal  Notes. 


LIEUT,  J.  B.  CAHOON  on  May  1  severed  his  connection  with  the  General 
Electric  Company  to  take  the  position  of  general  manager  of  the  Elmira 
Municipal  Improvement  Company,  which  owns  the  water,  gas  and  electric 
lighting  plants,  and  the  principal  electric  railway  of  Elmira.  IJeut.  Cahoon 
made  an  enviable  record  with  the  Thorason*Houslon  and  General  Electric 
Companies,  his  organizing  abilities  having  been  of  particular  service  to  the 
former  in  connection  with  the  organization  of  the  different  departments  at 
Lynn,  while  his  successful  conduct  of  the  expert  departments  and  students' 
courses  of  both  companies  showed  that  he  also  possesses  executive  talents  of  a 
high  order.  The  recent  duty  of  Lieut.  Cahoon  in  inspecting  and  reporting  on 
lighting  and  street  railway  plants  in  which  the  General  Electric  Company  has 
an  interest  will  be  especially  useful  to  bis  present  employers,  who  are  to  be 
congratulated  upon  having  secured  the  services  of  one  so  thoroughly  competent 
to  take  charge  of  their  extensive  interests. 

MR.  CHARLES  T.  SNEDEKER.  the  inventor  of  "Salamander"  wire,  returned 
to  New  York  on  May  1.  after  a  trip  of  14  months  through  England,  Germany, 
Russia.  Hungary,  Austria,  Italy  and  France,  where  he  visited  the  more  important 
central  stations  and  the  works  of  the  largest  manufacturers  of  electrical 
machinery  and  insulated  wire-  Mr.  Snedeker  has  been  successful  in  selling  his 
patents  and  starting  the  manufacture  of  "Salamander"  insulated  wire  in  the 
works  of  Messrs.  Felten  &  Guilleaume.  at  Cologne,  Germany,  and  also  at 
Vienna  and^Bndapest.  The  French  patent  he  sold  to  the  Societe  Industrielle 
des  Telephones  at  Paris,  which  is  the  largest  wire  and  cable  manufacturing 
company  in  France.  This  company  has  bought  the  Rutiei  and  Menier  Works, 
and  has  just  completed  the  new  cable  between  Madagascar  and  the  main  land. 
Mr.  Snedeker  reports  that  "Salamander"  wire  has  been  ordered  in  all  the 
French  arsenals,  power  magazines  and  government  store  houses  where  electric 
light  is  used,  as  well  as  in  many  theatres  and  libraries. 

Miscellaneous  Notes. 


THE  AMERICAN  itlSTlTOTE  OP  ELECTRICAL  ENGINEERS  announces 
that  the  annual  meeting  for  the  election  of  officers,  reception  of  reports,  and 
transaction  of  other  business  of  the  institute  will  be  held  at  12  West  3Ist  street. 
New  York  City,  Tuesday  evening.  May  21,  instead  of  May  14,  as  previously 
announced  on  the  balloting  circulars.  At  the  same  meeting  the  discussion  of 
Prof.  Anthony's  paper  will  he  resumed,  and  it  is  expected  that  a  paper  will  also 
be  presented  by  Mr.  A.  D.  Adams,  of  Boston,  on  The  Most  Economical  Form 
for    Bipolar  Field  Magnets." 

ELECTRIC  LEAGUE  NO.  1  OF  AMERICA  was  incorporated  in  New  York 
last  week  and  held  its  first  meeting  on  May  1.  at  Third  avenue  and  Sixteenlh 
street.  There  was  an  attendance  of  about  300.  and  interesting  addresses  were 
made  by  Colonel  Taliaferro,  Prof.  S.  S.  Wheeler  and  Mr.  DeGuerro.  The  object 
of  the  League  is  to  elevate  the  standard,  morally  and  mentally,  of  electrical 
workmen  and  the  general  advancement  and  education  of  its  members.  The 
organization  will  be  conducted  on  conservative,  but  broad  gauge  principles,  and 
it  is  proposed  to  establish  branch  leagues  in  other  cities.  The  Electric  League 
starts  out  with  fine  prospects  and  has  the  unqualified  approval  of  some  of  the 
most  prominent  persons  connected  with  electrical  interests.  The  officers  for 
the  first  year  are  George  Porter,  president;  Louis  W.  Dillman,  recording  secre- 
tary; John  S.  Rockefeller,  financial  secretary:  William  A.  Slack,  inside  sen- 
tinel: John  C.  Scoit,  outside  sentinel. 

TELEGRAPHIC  HISTORICAL  SOCIBTY.-A  meeting  of  the  Telegraphic 
Historical  Society  was  held  in  Washington  on  May  I.  The  society  was  organ- 
ized last  year  through  the  efforts  of  Mr.  Geo.  C.  Maynard.  and  has  now  a  mem- 
bership of  265.  Several  interesting  papers  were  read,  one  by  Mr.  Henry  A. 
Reed  ou  'The  Paternity  of  the  Telegraph."  the  author  of  which  had  played  a 
prominent  part  himself  in  the  early  days  of  telegraphy,  and  had  been  associ- 
ated with  Prof.  Morse  in  some  of  his  early  experiments.  Mr.  T.  D.  Lockwood 
also  read  a  paper  on  the  early  history  of  the  telegraph.  The  following  officers 
were  elected  for  the  ensuing  year:  President,  Alonzo  B.  Cornell,  Ithaca.  N.  V.  ; 
first  vice-president.  S.  H.  Kauffmann,  Washington.  D.  C. :  second  vice-presi- 
dent. Wm  B.  Wilson,  Philadelphia,  Pa.;  third  vice-president,  Thomas  D.  Lock- 
wood,  Boston.  Mass.:  secretary  and  treasurer.  Geo.  C.  Maynard.  Washington, 
P   C  ;    members  of    executive  council,  J.  H.  Emerick,  New   York    City;    B.  P. 


Dillon,  Jacksonville,  Pla.;  Wm.  R.  Plum,  Chicago.  111.;  J.  Q.  Mason,  Tacoma 
Washiugtun. 

THE  ELECTRIC  POTENTIAL  CLUB.  Boston,  held  its  annual  meeting  and 
dinner  at  Young's  Hotel,  on  Tuesday  evening.  April  30,  with  30  members 
present,  and  the  various  branches  of  the  electrical  industry  of  Boston  well  and 
prominently  represented.  At^the  conclusion  of  the  <linner  President  C.  W. 
Holtzer  presented  seven  names  for  membership,  all  of  whom  were  elected.  The 
following  officers  were  then  elected  for  the  ensuing  year  :  President.  Frank 
Ridlar;  vice-presidents.  Col.  E.  II.  Hewins  and  George  W.  Blodgett ;  treasurer. 
I.  H.  Faruham  and  secretary  Sidney  Hosraer.  President  Holtzer  was  renomin- 
ated, but  declined  the  honor.  Treasurer  I.  H.  Faruham  submitted  his  report, 
which  showed  no  outstanding  debts,  something  in  the  treasury,  and  a  paid 
membership  of  3B.  Reference  was  made  in  the  report  to  the  death  of  Mr.  Samuel 
G.  Sturess.  of  Pawluckcl.  R.  I.,  to  which  subsequent  allusion  was  made  by  Mr. 
R.  P.  Ross  in  fitting  terms,  and  a  committee  was  appointed  to  draft  resolutions 
of  sympathy  to  his  fatuily.  Following  the  business  meeting.  Mr.  D.  N.  Bliss,  of 
(he  Holtzer-Cabot  Electric  Company,  delivered  an  interesting  address  upon 
•Automatic  Insulation,  High  Potential  Apparatus,  Controlling  of  Currents,  etc." 
Apparatus  was  in  position  in  the  room  to  illustrate  the  lecture,  but  owing  to  the 
inability  to  get  the  alternating  current  supplied  it  was  not  in  operation,  much 
to  the  regret  of  all  present.  The  discussion  which  ensued,  by  Prof.  Puffer.  Mr 
J.  M  Oxford,  Mr.  I.  H.  Farnham  and  others,  was  decidedly  instructive.  The 
meeting  was  a  success  in  every  respects,  and  a  vote  of  thanks  tendered  Mr. 
Holtzer.  through  whose  efforts  the  organization  was  brought  into  existence,  for 
the  hard  work  he  has  done  against  many  obstacles,  in  holding  it  together. 

(Era&e  anb  3nbu5trial  Hotes. 

GEO.  P.  WOOLSTON.  JR..  40  Wall  street.  New  York,  will  make  purchases  for 
machinery  and  material  for  a  complete  electric  light  plant  for  Guayaquil. 
Ecuador,  S.  A. 

THE  NEWTON  ELECTRICAL  COMPANY,  New  York,  has  sold  all  its  property 
to  Walter  Boardman,  of  Lancaster.  Pa.,  who  is  considering  the  feasibility  of  re- 
organizing the  business. 

DOUBLEDAY.  MITCHELL  &  CO.  have  removed  their  offices  from  136 Liberty 
street  to  the  Thames  building,  corner  of  Thames  and  Greenwich  streets.  New 
York,  where  they  occupy  rooms  101,  102,  103. 

CHAS.  E.  CHAPIN'S  numerous  friends  were  greatly  distressed  by  the  news 
of  his  assignment  last  week.  Mr.  Chapin  is  an  energetic,  conscientious  busi- 
ness man,  and  it  is  sincerely  hoped  that  he  will  soon  be  on  his  feet  again. 

JULES  GERAUD  &  LECLERC.  patent  attorneys,  of  No.  43  Rua  do  Rosaiio. 
Rio  de  Janeiro.  Brazil,  are  sending  out  circulars  containing  explicit  informa- 
tion for  the  guidance  of  patent  agents  having  South  American  patent  work  lo 
be  executed. 

PIERCE  &  MILLER,  lately  at  42  Corllandt  street.  New  York,  are  now  occu- 
pying new  and  commodious  offices  in  the  Havemeyer  Building,  26  Cortlandt 
street.  They  will  continue  to  conduct  a  business  of  the  same  general  character 
as  heretofore. 

THE  COTTON  STATES  &  INTERNATIONAL  EXPOSITION  COMPANY, 
Atlanta,  has  issued  a  prospectus  setting  forth  the  objects  and  scope  of  the 
exposition,  and  describing  in  detail  the  various  buildings,  etc.  A  map  of  the 
grounds  is  conlained  in  the  circular. 

THE  BALL  &  WOOD  COMPANY,  engitie  builders,  of  New  York,  represented 
in  Chicago  by  C.  E.  Sargent,  will  remove  its  Chicago  offices  on  May  1  to  404  port 
Dearborn  Building,  where  Mr.  Sargent  would  be  very  glad  to  see  all  bis 
acquaintances. 

THE  SIEMENS  &  HALSKE  ELECTRIC  COMPANY  OF  AMERICA.  Monad- 
nock  Block,  Chicago,  has  published  a  circular  setting  forth  the  merits  of  its 
direct-connected,  continuous  current  apparatus,  and  giving  figures  to  show  the 
relative  efficiencj' of  alternating  and  continuous  current  systems,  belted  and 
direct  driven. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin.  Conn.,  is  putting 
up  an  iron  bridge  at  Thomaston.  Conn.,  consisting  of  two  plate  girder  spans, 
each  60  ft.  long,  with  a  roadway  22  ft. wide,  and  two  sidewalks,  each  6  ft.  wide. 
The  bridge  will  be  made  entirely  of  iron  and  concrete,  no  woodwork  being 
used  in  the  construction. 

THE  HORNBERGER  ELECTRIC  MANUFACTURING  COMPANY,  of  Elkhart, 
Ind.,  has  opened  a  branch  office  at  136  Liberty  Street,  New  York,  with 
Mr.  E.  B.  Latham  in  charge  as  eastern  manager.  Mr.  Latham  was  employed  by 
the  T.-H.  and  General  Electric  companies  in  different  important  positions  for 
twelve  years  previous  to  his  association  with  the  Hornberger  Company. 

THE  MASON  TELEPHONE  COMPANY.  3  Governor  street.  Richmond,  Va., 
has  secured  the  contract  for  a  aSO-wire  telephone  exchange  at  Petersburg.  Va.. 
one  of  100  wires  at  Greenville.  Tex  ,  and  one  of  «0  wires  at  McKinney.  Tex. 
The  Mason  Company  has  also  in  course  of  construction  an  exchange  at  Bryan. 
Tex.,  and  one  at  Anderson.  S.  C.  The  company  wishes  prices  on  poles,  wires, 
brackets,  insulators,  etc  ,  delivered  at  Petersburg,  Va. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  is  getting  a  large 
share  of  the  telephone  supply  business,  which  Just  at  present  constitutes  a  very 
considerable  part  of  the  demand  for  electrical  supplies.  The  fact  that  the  com- 
pany carries  on  hand  a  very  large  stock  of  telephone  line  material,  such  as 
cross  arms,  insulators,  etc.,  and  can  ship  almost  any  kind  of  an  order  promptly 
from  Chicago,  gives  it  a  valuable  advantage  which  counts  for  a  great  deal  in 
the  telephone  business. 

THE  AUTOMATIC  SWITCH  COMPANY',  of  Baltimore,  Md.,  recently  shipped 
to  its  Boston  representative,  the  Boston  Electric  Company,  a  S5hp,  500-volt, 
Whittingham  automatic  motor  starter,  which  is  probably  the  largest  self-con- 
tained device  of  the  kind  ever  constructed.  The  dimensions  of  the  rheostat 
are  7x12x18  inches,  but  notwithstanding  the  small  space  occupied,  the  radiating 
surface  is  said  to  be  over  3,100  sq'-'are  inches.  The  weight  of  the  complete 
starter..is  about.90jpouuds. 
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TUB  LOUISVILLE  KLHCTKICAL  WOKKS,  of  Louisville.  Ky.,  leporls  already 
a  most  gratifying  demand  lor  it«  I'lucuii  trnnsformcrrs.  described  recently  in 
The  Hli-:ctrical  Worlij,  and  in  order  to  keep  up  with  orders  llie  factory  is 
running  nights.  Such  a  prompt  acknowledgeuieut  upon  the  part  of  the  public 
of  the  merits  of  the  transformer  was  not  entirely  anticipated,  and  consequently 
the  company  was  unprepared  for  the  rush  ot  business,  but  it  is  now  in  posiliou 
to  take  caie  of  all  orders  promptly. 

THE  SCOTT  lai'CTRIC  LAMP  COMPANY,  l.tl  Liberty  stleet.  New  York, 
reports  the  following  remarkable  adventure  of  a  Huntingdon  search  lighl.  In 
January  last,  just  prior  to  the  sailing  ol  the  ill-fated  ■City  of  Haverhill. "  the 
Scott  Company  installed  on  hei  a  Huntingdon  search  and  position  lamp.  The 
pilot  boat  "James  Gordon  Bennett"  recently  found  the  lamp  attached  to  the 
roof  of  the  "Haverhill's"  pilot  house,  floating  aiouud  some  100  miles  olT  Sandy 
Hook.      The  lamp  is  now  on  exhibition  in  the  Scott  Company's  office. 

THK  MANHATTAN  ELECTRICAL  SUPPLY  COMPANY,  3S  Corllandt  street. 
New  York,  has  published  its  seventh  illustrated  catalogue  of  electlical  suj)- 
plies,  and  the  hook  is  very  complete  and  exceedingly  well  gotten  up.  The 
paper  is  good,  the  cuts  clear  and  sharp,  and  the  contents  logically  arranged. 
The  line  of  goods  advertised  is  comprehensive,  embracing  telegraph  and 
telephone  instruments  end  supplies,  gas  lighting  and  medical  apparatus, 
annunciators,  burglar  alarms,  electric  bells,  electric  light  supplier,  etc.,  etc. 

THB  BALL  &  WOOD  COMPANY'S  works  at  Elizabeth.  N.  J.,  present  a  scene 
of  great  activity  just  now.  The  company  has  orders  ahead  for  a  good  many 
engines  for  both  eastern  and  western  points,  and  the  new  western  agent,  Mr. 
Sargent,  has  just  obtained  a  contract  for  several  cross  compound  engines  for  the 
new  Milwaukee  city  hall.  Ball  &  Wood  engines  are  now  being  installed  in  the 
Temple  of  Music,  Grace  Hotel,  Fort  Dearborn  building  and  for  Messrs.  Morgan 
&  Wright,  Chicago.  In  SI.  Paul  the  Ball  &  Wood  engine  recently  placed  in  the 
Manhattan  building  is  attracting  very  favorable  attention.  This  engine  is  directly 
connected  with  a  Western  Electric  dynamo,  and  runs  smoothly  and  noise- 
lessly, and  with  very  close  regulation.  In  New  York  the  list  of  recent  sales  of 
Hall  &  Wood  engines  embraces  the  equipment  of  the  new  SI.  Lukes  Hospital. 
on  the  Heights  of  Morningside  Park:  a  second  engine  for  the  42d  street  bouse 
of  the  Manhattan  Storage  Warehouse  Company ;  several  engines  for  the  new 
Syracuse  station  of  the  New  York  Central   Railroad.    Messrs,    Stoutenburgh    & 


Co.,  of  Newark,  are  also  pulliug  In  two  of  these  engines,  and  the  Uanbury  & 
Uelhel  Railway  Company,  of  Dsilbury,  Conn.,  is  having  ■  second  Ohp  croM- 
compouiid  built. 

JAMHS  G.  BIDDLE.  who,  for  some  live  years  piit,  has  been  manager  of  the 
electrical  department  of  Queen  &  Co  , has  recently  opened  an  office  at  526  Drezel 
building.  Philadelphia,  as  dealer  and  manufacturers'  agent  for  scientific  and 
electrical  appaiatus.  As  sole  American  ageni  Mr.  Uiddle  represents  Hlllott 
Bros.,  of  London,  which  film  is  perhaps  more  widely  known  throughout  Ihe 
world  than  any  ulhel  makers  of  scientific  instruments  In  addition  to  electrical 
measuring  apparalus.for  which  they  are  chiefly  noUd,  Ihe  Elliotts  manufacture 
telegraph  inslruments  ol  the  highest  order,  chronographs  and  other  recoid- 
ing  instrumeiils,  engineering  instruments,  standards  of  length,  microiuelers, 
calhetometers,  optical  instruments,  etc.  They  have  largely  supplied  the  various 
English  homeand  coU-nial  departments. numerous  foreign  governmeiils, London 
Hoard  of  Trade.  London  City  Council,  the  principal  colleges  and  universities 
everywhere,  all  of  the  submarine  cable  companies,  and  many  of  Ihe  important 
standardizing  laboratories  The  lasl  extensive  exhibit  of  Iheir  instruments  was 
at  Paris  in  ICg"),  where  they  received  the  only  'Grand  Prix"  accorded  to  any 
English  electrical  exhibit.  To  make  the  line  of  electrical  instruments  com- 
plete, Mr.  Uiddle  has  arranged  with  the  Weston  Instrument  Company,  of 
Newark  lo  handle  its  porlable  and  switchboard  voltmeters,  ammeters, 
wattmeters,  etc..  as  special  agent,  so  that  he  is  in  a  position  to  execute  orders 
of  any  size  at  bottom  factory  prices.  Mr.  Biddle  is  also  selling  agent  lor  Ihe 
Electric  Storage  Battery  Company,  and  is  making  a  specially  of  the  'Chloride" 
accumulator  for  college  and  laboratory  work.  Pull  particulars  are  set  forth 
b)  a  catalogue  recently  issued  which  describes  batteries  ot  all  sizes  and  for  all 
purposes,  including  cells  mounted  in  portable  hard  wood  cases  for  phono- 
graphs, kinetoscopes  and  other  small  motor  work. 


Business    Hotice. 


BATTERY  CUT-OUT,  CHEAP.-Sensitive.  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street,  Syracuse,  N.  Y. 


^tlustrateb  Hecorb  of  €kciv\ca\  (>aknts. 


UNITED  STATES  PATENT  ISSUED  APRIL  23,     18M. 
[In  charge  of  Wm.  A.  Rosenbaum.  177  Times  Building,    New  Y'ork.] 

i.l5S.  ELECTRIC  RAILWAY  SYSTEM;  J.  M.  Faulkner,  Philadelphia.  Pa. 
App.  filed  Jan.  12.  1895.  In  an  underground  electric  railway  sj-slem,  an 
exposed  conductor  having  rigid  contact  points  in  the  conduit,  veltically 
movable  bodies  of  magnetizable  material  in  the  conduit  and  connected 
electrically  with  the  live  wire,  each  body  having  a  vertical  opening,  a  cup 
set  beneath  the  opposite  conductor  contact  and  containing  mercury,  and 
an  upwardly  extending  insulating  guide  surrounding  Ihe  contact 
UNITED  STATES  PATENTS  ISSUED  APRIL  30,   1895. 

!,243.  CHANGEABLE  ELECTRIC  HEADLIGHT;  W.  Dihb  and  K.  C.  Rorabeck, 
Syracuse,  N.  Y.  App.  filed  March  10.  1804.  The  combination  of  a  contact 
board,  spring  fingers  normally  in  circuit  witn  wires  connected  to  Ihem.  a 
second  negative  pole  upon  the  said  board  and  a  reflector  stem  adapted  to 
break  the  circuit  through  the  said  fingers,  and  make  it  through  the  positive 
pole  of  said  circuit  and  a  lamp  attached  to  the  said  poles. 

1.247.  ELECTRICAL  SIGNALING  SYSTEM  ;  B.  A.  Fiske,  United  States 
Navy.  App.  filed  Dec.  20,  1804.  In  an  electrical  signaling  apparatus,  a 
conductor  in  circuit,  and  at  a  distant  station  an  indicating  instrument 
having  its  terminals  electrically  connected  by  line  to  two  points  on  said 
conductor,  one  of  which  is  movable  and  the  other  fixed  on  each  side  of  the 
fixed  terminal,  causing  the  index  of  said  indicating  instrument  to  move  in 
a  direction  corresponding  to  the  movement  of  the  movable  terminal,  and 
over  n  distance  depending  upon  the  fall  of  potential  on  the  conductor 
between  said  terminals. 

1.271.  ELECTRICALLY'  AND  CHEMICALLY  HEATED  CRUCIBLE;  H.  G. 
O'Neill.  Boston,  Mass.  App.  filed  March  24.  1804.  A  crucible,  with  electrodes 
contained  therein,  electrical  circuit  connections  to  the  said  electrodes  and  a 
mixture  of  earth  and  carbonaceous  material  interposed  between  the  said 
electrodes. 

1.272.  ELECTRICAL  CIGAR  LIGHTER;  H.  G.  O'Neill,  Boston,  Mass.  App 
filed  Aug.  27,  1804,  A  hollow  handle  in  combination  with  circuit  conductors 
extending  within  the  same,  spriugs  lo  which  the  said  conductors  are 
attached,  terminals  arranged  to  cause  such  contact  on  the  depression  of  a 
button. 

i.275.  ELECTRICAL  BRAKE;  C.  E.  Pearson,  St.  Louis,  Mo.  App.  filed  April 
2.  1804.  The  combination  with  a  moving  element,  a  core  provided  with  a 
polar  extension,  coils  on  the  core,  each  ot  which  magnetizes  the  polar 
extension  to  different  degrees,  means  for  energizing  the  coils  separately  and 
in  succession  to  magnetize  the  polar  extension  to  a  lesser  degree  at  first, 
and  increasing  the  intensity  as  the  coils  are  successively  cut  in,  and  means 
for  cutting  in  the  current  to  all  of  the  coils  at  once. 

1,281.  BRUSH  HOLDER;  E.  D.  Priest,  Lynn.  Mass.  App.  filed  Aug.  25,  1802. 
The  combination  of  a  stationary  part,  two  elbows,  levers  fulciumed  thereon, 
adjustable  springs  bearing  against  the  said  levers  stop  to  limit  their  move- 
ment, spring  arms  attached  to  the  levers,  and  a  socket  piece  pirotally  con- 
nected with  the  outer  ends  of  the  said  arms. 

i.284.  THERMAL  CUT-OUT  DEVICE;  C.  A.  Rolfe.  Chicago,  III,  App.  filed 
Feb.  21.  ISOS.  The  combination  of  a  body  of  fusible  material,  a  section  of 
circuit  conductor  removably  held  in  circuit  and  comprising  a  wire  of  high 
resistance  in  part  coiled  within  the  fusible  mass  and  a  holder  for  the  wire 
having  contacts  with  which  the  wire   is  connected,    and  a  spring    normally 


held  in  tension  by  the  fusible  mass  and  arranged  to  throw  the  movable 
section  of  the  circuit  conductor  away  from  its  cooperating  contacts  and  out 
of  circuit  when  it  is  released  by  the  fusion  of  the  mass  of  fusible  material. 

S:18.280.  MANUFACTURE  OF  CARBON  FOR  ELECTRICAL  PURPOSES-  C  P 
Shrewsbury.  London.  England,  and  J.  H.  Dobell.  Modbury,  Eng.  App.  filed 
Sept.  10,  18'J4.  The  combination  of  combining  certain  ingredients,  heating 
and  then  forming  or  shaping  into  carbons  for  electric  lamps. 

533.295.  TROLLEY:  J.  D.  Swacict.  Canlon,  O,  App.  filed  Oct,  22.  1804.  The 
combination  of  a  supporting  frame,  spindles  secured  thereto,  a  wheel  com- 
posed of  two  parts,  one  part  being  provided  with  an  oil  chamber  having  a 
screw  edge,  and  the  other  part  having  a  thread  edge  to  take  Ihe  threaded 
edge  of  the  chambered  part,  and  a  set  screw  for  the  double  purpose  of  pre- 
venting the  two  parts  of  the  wheel  from  unscrewing,  and  to  afford  means 
for  allowing  a  lubricant  to  be  introduced  into  the  chamber. 

53S.320.  MAGNETIC  ORE  SEPAR.\TOR:  J.  W.  Carter,  Brooklyn  N  Y  App 
filed  Dec.  SO,  1803.  The  combination  of  a  supply  hopper,  a  series  of  permanent 
magnets,  the  pole  ends  of  which  are  located  below  the  hopper,  and  an 
adjustable  deflecting  plate  located  above  and  at  a  short  distance  back  of  the 
pole  ends  of  the  magnets  in  the  path  of  the  falling  material. 

5SS.325.  MEANS  FOR  VENTILATING  ELECTRIC  MOTORS  ON  CARS;  J.  I 
Pevine,  Clifton  Heights,  Penn.  App.  filed  March  14.  1805.  The  combination 
with  the  motor  box  in  a  car  of  a  conduit  arranged  in  the  under  pan  of  the 
car,  and  provided  at  its  ends  with  caps  which  may  be  opened  or  closed  as 
desired,  and  flexible  connections  between  the  pipe  and  the  lids  of  the  motor 
box,  and  opening  from  the  motor  box  into  the  main  pipe. 

538.327.  TELEPHONE  CENTRAL  OFFICE  SYSTEM;  E.  T.  Gilliland,  Pelham 
Manor,  N.  V.  App.  filed  June  5.  1804.  In  a  switchboard,  the  combination  of 
a  spring  jack  comprising  two  nor~ally  united  but  separable  contact  pieces, 
forming  respectively  the  terminals  of  the  direct  and  return  circuit  conduc- 
tors, and  a  third  contact  point  insulated  from  the  others,  connected  with  that 
conduclor  which  includes  the  call  annunciator  at  a  point  external  to  the 
annunciator,  the  mouth  of  the  spring  jack  being  sufficiently  capacious  to 
admit  of  two  plugs  therein  at  once. 

538.328.  MAGNETO  TRANSMITTER :  E.  T.  Gilliland.  Pelham  Manor,  N.y.  App. 
filed  June  5.  1804.  A  transmitter  having  pole  pieces  hinged  to  the  poles  and 
in  contact  therewith,  being  mounted  on  a  non-magnetic  bolt  and  separated 
from  each  other  by  a  non-magnetic  tongue. 

638.320.  MAGNETO  GENERATOR:  H.  T.  Gilliaud,  Pelham  Manor,  N.  Y.  App 
filed  Nov.  28,  1804.  A  generator  consisting  of  a  magnet,  pole  pieces  and  a 
bracket  in  one  casting,  a  driving  shaft  supported  in  the  bracket,  driving 
mechanism,  an  armature  with  bearings  mounted  between  Ihe  pole  pieces, 
and  a  clamping  screw  for  clamping  the  bearings  and  holding  them  in  posi- 

538.344,  ARMATURE  FOR  DYNAMOS  AND  ELECTRIC  MOTORS;  H,  Penn- 
and  L.  Lowndes,  London,  Eng.  App.  filed  Aug.  13,  1894.  In  armatures  of 
dynamos  and  electric  motors  corrugated  sheet  discs  comprising  the  arma- 
ture  being  suitably  separated  from  each  other. 

538.345.  DYNAMO  ELECTRIC  MACHINE  OR  ELECTRIC  MOTOR:  E.  H. 
Porter,  Radford.  Va.  App.  filed  Aug.  II.  I,S04,  A  dynamo  or  motor  consist- 
ing of  a  single  magnetic  frame  having  six  pole  pieces  with  coils  and  arma- 
tures embraced  therein  in  such  relation  that  each  has  a  four-pole  field. 
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51IS.3.il.  ELECTRIC  KNGINK;  I.  M.  Sabill.  WttshillKlon.  1).  C.  App  filcJ 
April  l";.  1S!>4.  The  combiiinllou  of  n  compoiiud  liilmlar  niaxuel.  hRviiiK 
iiidcpeiulcnt  coils  and  means  for  couiiiiulatiuK  an  electric  ciirrenl  tlirouKh 
the  sarue,  of  nil  eleclroninRiielic  arm.ilnre  haviuR  a  spool  o  I  hod  iiiagiietic 
lualcrial  wouml  with  a  coiiilucliiiK  coil,  and  conductors  whereby  Ihc  coil 
luav  be  connected  with  a  source  of  electrical  energy. 

UNDKRGROUNP  ELECTRIC  RAILWAY:  J.  P.  Smith.  New  York,  N. 
App  Bled  Aug.  l."i,  18!U.  A  carriage  for  the  contact  brushes  consisting 
of  a  frame  provided  with  longitudinal  bars  having  angular  deflectors  at  the 
ends  and  plates  fastened  bctweni  .<aid  bars  having  upw.Trdl.v  extending  i>or- 
lions  provided  with  means  for  attaching  the  carriage  to  the  car. 

.•.;«,.H78.  CONDUIT  SYSTEM  HOR  ELECTRIC  RAILWAYS:  K.  H.  Horoen. 
Hrookl.vn.  N.  Y.  App.  filed  April  H.  l.siil.  A  conduit  having  at  intervals 
exposed  portions,  a  conductor  suspended  by  a  lever,  a  relu-n  conductor  also 
enclosed  in  the  conduit,  and  a  transmitting  trolley  running  on  the  conductor 
to  supply  curienl  from  the  conductor  to  a  motor,  and  a  trailing  trolley  lot 
returning  the  current  from  tlie  motor  to  the  return  conductor. 


No.  538,275.— Electrical  Brake. 

i:l77.  ELECTRIC  ELEVATOR;  N.  O.  Lindstrom.  Onion  Course.  N.  Y.  App 
filed  Feb.  26,  18115.  The  combination  of  a  driving  electric  motor,  a  controller 
on  the  car,  a  motor  rheostat  for  graduating  the  speed,  an  auxiliary  reversely 
wound  field  magnet  coil  adapted  to  be  cut  into  circuit,  and  a  variable  resist- 
ance for  graduating  the  effect  of  tbe  auxiliary  coil. 

),:«I0.  TROLLEY  BREAKER;  W.  R.  Scott.  Buffalo.  N.  Y.  App.  filed  Dec.  19. 
1804.  A  hanger  provided  with  a  pair  of  upright  ears  separated  by  a  space 
which  receives  the  end  portion  of  the  wire,  a  rear  pin  connecting  the  ear.s. 
around  which  the  wire  is  bent,  and  a  front  pin  also  connecting  the  ears  and 
bearing  upon  the  bent  end  of  the  wire. 

S.3'.ll.  TROLLEY  WIRE  HANGER;  W.  R.  Scott.  Buffalo.  N.  Y.  App.  filed 
Mirch  S.  18'.i£.  A  hanger  provided  with  a  seal  for  the  trolley  wire  having  a 
pair  ol  cams  pivoted  to  the  body  above  tbe  seat,  the  latter  having  a  locking 
device. 

i.408.  ELECTRIC  TRANSMISSION  WHEEL  OR  TROLLEY;  C.  C.  Burton. 
Piit>burgh.  Pa.  App.  filed  Aug.  11,  K:H.  A  wheel  having  a  rigid  rim  witn 
a  series  of  yielding  contact  blocks  mounted  in  it.  a  separate  current  collect- 
ing plale  wilhin  the  rim  with  which  the  blocks  make  contact,  and  a  con- 
ductor exiending  from  the  annular  plale  to  tbe  wheel  hub. 

S,417.  MAGNETIC  ORE  SBP.\RATOR:  J.  Houlehan.  Chicago,  III.  App. 
filed  June  6.  18!l4  The  combination  of  a  movable  magnet  and  an  armature 
forming  an  interposed  ore  passage  to  separate  the  ores  when  passing. 

!.42S.  ELECTRICAL  COUPLING:  M  F.  Koenig  and  I.  Mann,  Hazletou.  Pa. 
App.  filed  Oct.  1,=;.  IS'.U.  A  coupling  consisting  of  a  female  portion  with 
enlargement  and  binding  screws  and  a  flat  hollow    extension,  and   the  male 


V  1=7.  EI.IX'TRIC  ARC  LAMP:  J.  A.  Mosher.  Chicago,  III.  App.  filed  Feb.  !l. 
IWI3.  A  lamp  having  the  poles  of  an  electromagnet:  a  roialable  armature 
mounted  between  the  .said  poles,  the  armature  consisting  of  a  number  of 
plates  successively  overlapping  each  other;  devices  for  suppottiiig  the  lower 
c  II  boil  pencil ;  a  vertically  movable  carbon  rod  adapted  to  support  the  upper 
carbon  pencil  over  the  lower  pencil,  and  devices  connecting  the  roiatable 
armature  willi  the  carbon  rod  in  such  a  way  that  the  length  of  the  arc  may 
be  regulated  by  the  rotation  of  the  armature. 

t.lSS.  RAIL  CONNIXTOR;  L.  E.  Myers,  Chicago.  III.  App.  filed  Dec.  11). 
18114.  The  combination  of  a  connecting  wire,  and  split  sleeves  adapted  to 
receive  the  wire  and  to  be  driven  into  the  holes  in  the  rails,  the  sleeves 
being  provided  at  one  end  with  projecting  parts  which  may  be  turned  out- 
wardly against  the  rail  to  pr:venl  withdrawal  of  the  sleeves  from  the  holes 
in  the  rails. 

i,474.  ART  OP  AND  .\PPARATUS  I'OR  TRANSMITTING  SPKECII:  J. 
Ahsterdam.  New  York.  N  Y.  App.  filed  Feb.  18.  I8SI1.  A  line  for  electric 
telephone  transmission  formed  in  two  or  more  ''open  circuit"  sections 
extending  adjacent  to  one  another  at  their  ends,  but  at  all  times  discon- 
nected from  one  another  and  fiom  tbe  ground  duiing  transmission,  so  as  to 
be  incapable  of  use  for  telegraphic  service,  or  for  sending  calls  from  one 
section  to  another. 

1.5611.  TROLLEY  POLE  RESTRAINER:  P.  Wheeler.  Meriden,  Conn.  App. 
filed  Feb.  8.  18115.  A  restrainer  comprising  a  tube  containing  a  movable 
head  having  detents  and  a  spring  connected  with  the  head,  the  head  als 
having  means  extending  outside  of  tbe  lube  for  enabling  it  to  be  moved  by 
hand,  and  also  means  at  each  end  of  the  car  to  hold  it  in  place. 

I.J90.  BLOCK  SVSTKM  AND  APPARATUS  ON  EL^:CTRIC  RAILWAYS:  E. 
Lang.  Cologne,  Germany.  App.  filed  July  16.  18114.  Tbe  combination  of  a 
contact  conductor  divided  into  sections,  an  auxiliary  contact  conductor  divided 
into  sections,  an  auxiliary  contact  conductor  divided  correspondingly,  a 
switch  on  each  contact  conductor  section  adapted  to  be  moved  by  a  passing 
vehicle,  and  an  electromagnet  on  each  auxiliary  conductor  section  adapted 
to  move  the  switch  of  the  preceding  section,  so  as  to  put  this  into  circuit 
again  when  the  said  auxiliary  conductor  section  receives  current. 

1  UU.  INSULATING  MATERIAL:  J  W.  Kidwcll,  Washington.  D.  C.  App. 
filed  Sept.  8.  1804.  An  insulating  material  composed  of  different  compounds 
adapied  to  prevent  contact  wherever  it  is  applied. 

1617.  COMMUTATOR  BRUSH  AND  MEANS  FOR  ADJUSTING  SAME:  R. 
Liin.UII,  Brooklyn.  N.  Y.  App.  filed  July  20  1993.  In  a  generator  or  motor, 
the  combination  ot  an  annular  body  having  pins  extending  therefrom  and 
upon    which    the    holders    foi    the   commutator  brushes    are    raounttd.  and 


No.  538,474. — AppAR.\Trs  FOR  Transmitting  Speech. 


No    538,617. — Commutator  Brush  and  Adjustment. 


portion  with  enlargement  and  binding  screws  also,  and  an  integral  spring 
tongue  bent  upon  itself  twice,  and  its  free  end  curved  and  formed  with  a  lug 
stamped  therefrom. 
5.1S.454.  TELEPHONE  SWITCH:  A.  P.  W.  Meyer.  Blue  Island.  III.  App.  filed 
Jan.  )I.  1S05.  The  combination  of  a  base  carrying  the  main  line  terminals^ 
yielding  contacts  connecting  said  terminals  to  the  main  line  or  to  the  ground, 
respectively,  through  the  secondary  winding  ot  the  induction  coil  and  the 
sigualini^  instrument  circuit,  a  non-conductive  lever  switch  provided  with  a 
support  for  the  receiver  and  extending  at  one  end  between  the  contacts  so 
connecting  the  main  line  terminals,  and  its  opposite  end  adjacent  to  the 
contact  connecting  the  local  battery  terminal,  whereby  tbe  turning  of  the 
said  lever  in  either  direction  forces  one  contact  against  an  adjacent  main 
line  terminal  and  releases  the  other  from  the  terminal  adjacent  to  it. 


another  annular  body  having  projection.s  adapted  to  move  in  the  path  of  the 
brushes  and  so  cau-=e  them  to  be  shitted. 

,538.028.  METHOD  OF  MAKING  ELECTRODES  FOR  SECONDARY  BAT- 
TKRIF:S;  W.  L  Silvey.  Dayton,  O.  App.  filed  Jan.  23.  1893.  The  method  of 
preparing  at  one  operation  a  positive  and  a  negative  secondary  batlery  elec- 
trode, consisting  in  applying  a  paste  composed  of  water  and  oxide  of  lead  to 
form  the  negative  plate,  and  a  paste  composed  of  sulphuric  acid  and  water 
to  form  the  positive  plate,  and  then  pickling  I  be  two  .sets  of  plates  in  au 
acid  solution. 

£J'<,>03.  LIGHTNING  ROD;  H.  Simpson.  Burlington,  Wis.  App.  filed  March 
2.  I.'^05.  A  rod  tubular  at  its  lower  end  and  closed  at  ils  upper  end.  an  open, 
ing  or  cup  arranged  adjacent  to  the  said  rod  to  divert  the  water  into  the 
ope.niug  and  so  conduct  it  into  the  ground. 
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A    THEORY    OF    DEMAGNETIZATION. 

In  auotlKT  column  we  priiil  an  intercsling  article  by  Messrs. 
Houston  and  Kcnnelly,  on  tbe  relations  Ibat  should  exist  between 
tile  length,  cross-section  and  magnetization  of  a  permanent  magnet 
in  order  that  it  shall  retain  permanently  its  magnetic  strength. 
This  is  a  question  of  considerable  importance  in  connection  with 
the  use  of  perinaneut  magnets  in  measuring  instruments,  and  the 
general  solution  of  the  authors,  therefore,  has  a  practical  value  besides 
being  an  interesting  addition  to  magnetic  theory.  It  was  found 
in  general  that  if  the  value  of  an  expression  deduced,  and  contain- 
ing the  known  data  of  a  permanent  magnet,  is  not  below  a  certain 
value  the  magnetism  is  permanent,  and  numerical  examples  show- 
that  this  deduction  agrees  with  the  empirical  rule  of  Ilookbam. 
It  is  also  shown  that    certain    conditions    with  respect  to  seasoning 

are  necessary,  and  that  certain    proportions    may  be  chosen  to    give 

the  magnet  the  most  eCGcient  form  for  a  given  purpose. 
SUBSCRIPTION  IN  ADVANCE,  ONE  TEAR,  $3.00, 

WHAT    IS    INVENTION  ? 
la    the  United  States,  Canada  or  Uexlco;    other  foreign  conntiies,  $6  - 

In  another  column  Mr.  Gustav  Bissing  discusses  a  recent  decision 

of  the  United    States  Supreme    Court  which,  under   one  interpreta- 

In  reqnestlng  yonr  address  cbaaged  give  OLD  as  well  as  new  address.  tiou,  greatly  limits    the    patentability    of    inventions.     The   suit    to 

„      .    .  .  _  „         .  which  the  opinion  applies  related  to    a  mechanical  process  entailing 

Now  in  itsthirddecade.THE  ELECTRICAL  WORLD  is  the  PioneerElectrical  ,     .  '^'^  ^  cui   1  iiig 

,  ,     .   .  ^  ^  „        ,       .     J  .     ,     J      T.  ,.      .,.     T  .       '■>  number  of  different  '>perations,  the  patent    beiuE    based  upon  the 

Journal  of  America,  and  has  well   maintained  its  lead.     It  has  the  Largest  '^  '  •^  ^'"fe     ""^^   u,/vu 

Circulationof  any  electrical  periodical,  and  is  the  t>est  Advertising  Medium  "^'"''^  ^"'^  sequence  of    these,  but    without  claiming    invention    in 

THE  ELECTRICAL  WORLD'S  Advertising  Rates  are  much  lower  than  those  anyone.      The  decision  of    the  court    was    that  the  process  was  not 

of  any  other  similar  publication,  circulation  considered,  and  vary  according  patentable,  and  it  may  possibly  apply  to    all  mechanical    processes. 

to  space,  position  and  number  of  insertions.    Quotations  promptly  furnished  As  against  this  latter    view,   however,  it    is    shown    that    the    court 

Address  and  make  drafts,  orders,  etc.,  payable  to  quoted  a  case  in    the    suit    in    question,  in    which    a    patent    on    a 

mechanical  process  was    held  \o    be    patentable.      In  this    case  the 

THE    ELECTRICAL    WORLD,  machinery  necessary    for    executing  the    process    was    old,  and  the 

prior  use  of  elements  in  the    process    was    acknowledged.     In  con- 

253  Broadway,  New  York.  elusion    Mr.  Bissing    discusses   the    meaning    of    the  much  abused 

phrase  "the   function    of    a    machine,"    which    he  considers    may 

Vol.  XXV.               NEW  YORK,  MAY  18.  1895.                      No   20.  ^dmit  of    a    definite    interpretation.     "  If  a  process  which  is  carried 

_^_^_ out.  "  he  says,  "by    a  machine    involves    no    inventive    idea  in  the 

"process  as  such,  irrespective  of    the    machine,  then  the    process  is 

CONTKNTS.  ..for    the    function    of    the   machine;  otherwise    it   is  not.     This  is 

Editorial 577  "all  there  is  to  it.     The  phrase  adds    nothing  to   our  knowledge;  it 

The  Quantity  upon  which  a  Knowledge  of  the  Nature  of  Electricity  "describes  a  conclusion,  not    a    cause;  it  gives    us    no  criterion  for 

and  Mague.ism  Depends,  by  Reginald    A.  Fessenden 5T>  ..determining  the  patentability  of  process;  it  is  merely  a  descriptive 

Experiments  with  Klectiic  Waves,  by  Alfied  G.  Dell 580  ..^..,             ,•    ,  .            .                             ,             ,                .            . 

.  title  applied  to  such  processes  as  have,   from  entirely    independent 

The  Govetning  of  Steam  Engines s80  ^ 

Gas  Engines  in  a  Central   Station 581  "considerations,  been  found    to    be    unpatentable.      To    attempt   to 

Contribution  to  the  Theory  of  Demagnetization,  by   Edwin  J.  Hous-  ""^^  ''  f"''  determining  patentability  is  to  turn  logic  upside  down.  " 

ton  and  A.  E.  Kennelly .582  We  are,    therefore,  brought    back    to    the    definition    of    the    word 

A  Recent  Supreme  Court  Patent  Decision,  by  Gustav  Bissing  ....    583  "invention,"  and  owing  to  the  difficulty  of  the  case  we  shall  proba- 

Rope   Driving— XVI.,  by  J.  J.  Flather 585  bly  continue  to  lack  a  legal    definition,  each  case    depending  for  its 

Mathematics  and    Physics,  by  Chas.  Edwards 586  decision  upon  the  personal  views  of  non-technical    iudges,  based  on 

Digest  of  Current  Technical  Electrical  Literature,  compiled    by  Carl  ,     ^    ,                  •  ,            ,       ■              .      . 

what  they  consider  to  be   its  particular  merits  rather  than  upon  anv 

Hering 587  •' 

.,        „     ,                                                                                                           „_  guiding  and  permanent  principle. 

New   Books 592  «            f>            1                        f           f 

The  Arnold  Alternating  Current  Motor 593 

THE   NEW  YORK  SUBWAY  COMMISSION, 

.\n   Adjustable   Tower  Wagon 594  „          r      ,        , 

_,,.,,„.„,  „,  One  of    theNew\ork    municipal  departments    that  should    have 

The  Kennelly  Cautery  Tiansformer 594  . 

,  „                   t=.i     .  •     1  o        1     ,-  .  ui    ,.         .  r„.  received    early  attention  from    the  reform    government  is  the    New 

Ji  Prosperous  Electrical  Supply  Establishment 594  &                                 .-    i-.cm 

^^T>T,An^-,»oxTTe  '^'°''''    Subway  Commissiou,  but  for    some  occult  reason    it  has  been 

Financial  Intelligence                              •  595  "^^o^'f^^  °°b' one  entirely  neglected.    Mayor  Strong  has  now  only  a 

Special'  Correspondence   '.'.'.'.''.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'.  59S  ^^"^  "^"^^^    '^^^    '"  "^^'^^    ^^    ™^>'  '^-^ercise  his    power   of  summary 

General  News  of  the  Week  596  removal,  and  we  trust  that  before  the  expiration  of  this  period  he  will 

Trade  and  Industrial  Notes 599  see  fit  to  inquire  whether  the  present  Subway  Commission  might  not 

Business  Notices 599  '^^''t^'  advantage  be  submitted  to  a  process  of    reorganization.      Many 

Illustrated  Record  of  Electrical  Patents      ,       599  will  recall  the  scandalous  deals  in  the  first  years  of  this  Commission, 
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wben  Maurice  Flyiin,  tlirougli  Jacob  lless  and  liis  fatlier-inlaw, 
Theodore  Moss,  obtained  control  of  the  subway  rij^hls  and  finally 
turned  them  over  to  the  Metropolitan  Telephone  Company  and  the 
Western  Union  Telegraph  Company,  who  tofjether  own  all  the  sub- 
ways for  low  tension  wires  and  possess  the  exclusive  right  to  con- 
struct further  extensions  in  the  streets  of  New  York.  It  is  claimed 
that  the  prices  charged  by  this  monopoly  are  extortionate  and  its 
regulations  extremely  onerous,  aud  that  the  Subway  Commission 
has  always  been  subservient  to  private  interests.  That  the  owner- 
ship of  the  subways  should  be  with  these  monopolies  is  in  itself  a 
scandal,  and  while  it  may  now  be  too  late  to  remedy  this  evil,  the 
protection  of  what  rights  are  left  to  the  public  in  the  matter  should 
be  placed  with  a  body  entirely  above  suspicion.  This  requirement 
is  not  fulfilled  by  the  present  Commission,  which  is  the  result  of  a 
Tammany- riatt  deal,  and  therefore  can  be  legitimately  considered 
hostile  to  public  interests.  Were  no  other  evidence  present,  the  fact 
that  Jacob  Hess,  one  of  the  members  in  the  days  when  gross  corrup- 
tion was  openly  charged,  was  retained,  is  in  itself  sufficient  evidence 
that  the  deal  was  not  made  in  the  interest  of  the  public.  At  the 
present  time  especially,  owing  to  the  expiration  of  the  Bell  Tele- 
phone patents,  the  status  of  the  Metropolitan  Telephone  Company 
with  respect  to  the  subways  should  be  cleared  up  and  the  various 
charges  made  as  to  extortion  and  arbitrary  rules  thoroughly  inves- 
tigated. In  order,  however,  that  this  may  be  done,  the  majority  of 
the  present  Commissioners  will  have  to  be  replaced  by  men  whose 
entire  devotion  to  public  interests  is  beyond  question,  and  this 
duty  is  one  that  Mayor  Strong  cannot  well  neglect.  It  is  well  to 
add  that  one  of  the  Commissioners,  Col.  Kearney,  is  free  fiom  the 
objections  applying  to  the  majority  of  the  Commission,  his  appoint- 
ment having  been  made  in  the  line  of  promotion  ffom  the  position 
of  subway  engineer.  Neither  he  nor  Dr..  Wheeler,  the  electrical 
expert,  has  ever  had  part  in  the  political  and  other  manipulations 
that  have  brought  the  Commission  into  disrepute,  their  connection 
with  it  having  always  been  a  purely  professional  one. 


MATHEMATICS    AND    PHYSICS. 

In  another  column  a  correspondent  challenges  some  editorial 
remarks  made  by  us  several  weeks  ago  on  the  subject  of  the  present 
method  of  teaching  higher  mathematics,  but  his  letter  shows  that 
he  has  entirely  misapprehended  our  position.  We  did  not  assert 
that  only  those  parts  of  mathematics  should  be  studied  capable  of 
direct  application,  nor  did  w'e  intend  to  convey  the  impression  that 
we  are  in  sympathy  with  the  prevailing  sentiment  in  favor  of  a 
purely  industrial  training  as  opposed  to  one  in  which  the  teaching 
of  principles  and  not  of  details  is  the  main  object  kept  in  view. 
On  the  contrary,  we  have  uniformly  held  that  the  teaching  in  tech- 
nical schools  should  be  directed  to  the  broadening  of  the  student's 
mind  and  to  his  thorough  instruction  in  the  principles  of  science, 
as  the  workshop  and  practical  training  he  receives  there  is  not  only 
amateurish  in  character,  but  can  be  much  better  acquired  after  gradu- 
ation in  the  vocation  adopted,  while  the  opportunities  for  intellectual 
development  thus  displaced  are  usually  lost  forever.  We  may  here 
remark  that  iu  a  recent  address  Hon.  Eckley  B.  Coxe,  who  has  had 
ample  opportunities  of  observation  among  his  numerous  technical 
employees,  said  that  the  young  man  of  liberal  scientific  education, 
while  at  a  disadvantage  with  respect  to  one  having  a  practical  tech- 
nical training  during  the  first  two  years,  after  that  period,  however, 
usually  begins  to  forge  rapidly  ahead  of  the  latter,  and  soon  entirely 
outdistances  him.  To  return  to  our  subject,  what  we  criticised  was 
not  the  study  of  higher  mathematics,  but  the  method  by  which  it  is 
taught.  The  question  is  akin  to  the  old  one  of  the  relative  value  of 
instruction  in  dead  and  living  languages,  which  we  believe  has  been 
definitely  decided  in  favor  of  the  latter.  What  we  contended  for 
was  that  the  higher  conceptions  of  mathematics,  such  as  rates  and 
space  analysis,  should  be  taught  in  connection  w'ith  physical  phe- 
nomena, and  not  as  mere  abstractions.  By  so  doing  the  ideas 
■would  take  on  a  real  significance,  and    both    the  mathematical  and 


phvsical  priiicii)les  would  be  more  clearly  comprehended,  one  aiding 
the  other.  If,  for  instance,  instead  of  a  point  ^-Z  in  mathematical 
space,  we  took  a  point  in  a  medium  subject  lo  a  stress  whose  laws 
imjilied  the  given  conditions,  the  understanding  of  the  mathematical 
interpretations  would  be  assisted  at  every  point  by  the  physical  con- 
ditions of  the  problem,  their  limitations  and  complications  being 
clearly  indicated  by  the  nature  of  the  phenomena  under  considera- 
tion. In  this  manner  mathematical  principles  could  be  established 
aud  their  deductions  illustrated,  while  the  imagination  \\'ould  have  a 
scope  much  broader  than  when  confined  to  mere  abstractions.  But 
few  minds  can  readily  deal  with  the  abstract  without  lengthy  training, 
and  while  this  training  has  its  value,  the  other  method  is  more  in 
accordance  with  the  habits  of  scientific  thought,  dealing  with  phe- 
nomena and  not  with  metaphysics.  In  order,  however,  for  mathe- 
matics to  be  taught  in  this  manner,  the  teacher  must  also  be  a 
physicist,  and  we  therefore  believe  that  not  much  progress  will  be 
made  until  the  more  advanced  courses  (jf  the  professor  of  mathematics 
are  transferred  to  the  chair  of  mathematical  physicist. 


Contact  Resistance  of  Metals. 


In  the  Complcs  Rcndus  oi  the  22d  ult. ,  M.  Edonard  Branly 
describes  some  expeiiments  recently  carried  out  by  him  in  regard 
to  the  electrical  resistance  between  two  sheets  of  metal  in  close  con- 
tact with  each  other.  M.  Branly  employed  thin  sheets,  48  mm  square, 
piled  one  on  the  top  of  the  other  and  compressed  together  by  a 
weight  of  six  kilogrammes.  Electric  connection  was  made  with  the 
column  by  means  of  sheets  of  brass  at  the  top  and  bottom  of  the 
pile  of  plates.  When  a  sheet  of  zinc  was  placed  between  two  of 
copper,  the  contact  resistance  was  very  small  and  remained  con- 
stant; but  when  a  sheet  of  aluminium  was  placed  between  two 
sheets  of  bismuth,  the  resistance  was  quite  appreciable  and  increased 
with  time.  Thus,  in  one  experiment,  the  resistance  was,  to  start 
with,  0.4  ohm,  and  25  minutes  after  the  contact  had  been  made  it 
was  0.74  ohm,  and  five  hours  after  it  was  over  three  ohms.  If  the 
experiment  was  varied  by  putting  the  sheets  of  bismuth  together 
and  separating  the  aluminium  from  the  bismuth  by  a  sheet  of  bra.ss, 
there  was  no  appreciable  resistance.  M.  Branly  remarks  that  his 
experiments  show  that  for  certain  metals,  such  as  copper  and  zinc, 
the  surface  of  contact  is  not  the  seat  of  any  appreciable  resistance; 
but  for  others,  such  as  lead  aluminium,  lead  iron,  tin  aluminium, 
tin  iron,  bismuth  iron,  bismuth  aluminium,  etc.,  there  is  an  appre- 
ciable resistance.  When  the  six-kilogramme  weight  was  replaced 
by  one  of  26  kilogrammes,  the  resistances  at  the  beginning  and  the 
resistances  as  measured  later  on  were  smaller,  and  the  same  was 
the  case  when  the  pile  of  sheets  was  compressed  in  a  vi.se;  but  in 
all  these  cases  a  higher  resistance  was  found  than  one  would  have 
expected  according  to  current  notions,  and  this  resistance  always 
increased  with  time.  The  contact  resistance  of  two  metals  in  air 
can,  M.  Branly  states,  be  altered  by  uiecbani  al  shoik  or  by  electric 
spark.  

Operating  Canal  and  River  Locks  by  Electricity. 


Within  the  last  few  years  it  has  been  found  necessary  to  build 
new  locks  alongside  the  existing  locks  (at  Vmuiden)  in  Amster- 
dam, in  the  canal  which  connects  the  city  with  the  North  Sea. 
These  locks  are  now  nearly  ccnipleted.  It  will  be  remembered  that 
in  June,  1893,  plans  were  invited  for  hydraulic  and  electric  trans- 
mission of  power  for  operating  the  locks.  It  was  found  that  none 
of  these  plans  fulfilled  the  required  conditions,  and  the  senders  were 
invited  to  submit  revised  plans.  The  result  of  the  subsequent  com- 
parison was  that  two  manufacturers  were  invited  to  conjointly  make 
the  preliminary  trials  at  Yinuiden.  These  trials  will  consist  princi- 
pally in  measuring  exactly  by  electric  machiner}' the  power  required 
to  open  the  doors  of  the  new  locks.  In  a  temporary  shed,  in  close 
proximity  to  the  locks,  the  necessary  boilers,  engines  and  dynamos 
will  be  placed  to  generate  the  electric  current.  This  current  will 
be  carried  through  overhead  cables,  aud  will  be  used  to  turn  two 
capstans,  having  a  force  of  5,000  kg  by  20  cm  and  10,000  kg  by 
10  cm  velocity  per  second. 

To  this  proj5psed  installation  also  belong  large  storage  batteries, 
powerful  enough  to  act  as  auxiliaries  in  operating  the  locks  for  a 
certain  length  of  time,  should  emergency  require  it. 


May  18,  189S. 


TtiK     EUKCTRICAL     WOttl^U. 


579 


The    Quantity    upon    which   a    Knowledge    of    the    Nature    of 
Electricity  and  MaKnetism  Depends. 


UV    KKC.INAI.l)    A.    1KSSEN1>UN. 

All  that  we  know  of  the  properties  of  the  etlier  can   be  siininiecl 
up  in  the  first  three  of  the  following  equations: 

A.  „  /  A  _  ;J 

B. 

C. 

D. 
where  i/,  />,  X', 


*'>/<*=  r/L. 

qbk^  //*  =  ML 


f  the  dimensions  of  (luantity  of  uk-ctricil\ , 
([uantity  of  magnetism,  specific  in<Uictive  capacity  and  permeal.il- 
ily,  respectively. 

Tlie  second  equation  is  Mixwell's  well-known  formula  (Maxwell, 
vol.  2.  page  434,  Elect,  and  Mag.  )  and  concerns  wave  motion  in 
the  ellier. 

The  first  equation  is  derived  from  \Vel)er's  law  for  the  ccjuivalent 
magnetic  shell  and  circuit  carrying  current.     Tor,  from  this  we  have 

li  y,  q /  T  ye.  L'>  =:  bL. 

The  third  equation  is  obtained  from  Faraday's  law.  that  the  volt- 
ance  in  a  circuit  is  measured  by  the  lime  rale  of  change  of  mag- 
netic induction  in  that  circuit,  joined  with  the  fact  that  quantity 
of  electricity  X  voltauce  =  work.     Thus, 

dN/dtY.  Q=ML'-T' 

We  have  thus  only  three  equations*  to  determine  four  unknown 
<iuantities  neees«ry  to  a  knowledge  of  the  true  nature  of  electricity 
and  magnetism. 

We  are  therefore  obliged  to  form  another  equation,  having  for 
one  of  its  terms  an  unknown  ,  quantity,  Z.  Let  the  quotient  of 
specific  inductive  capacity  b^-  permeability  equal  this  unknown 
quantity,  as  in  equation  D. 

Solving  these  equations,  we  get 

E-  q  =  M--  LT^-  z^ 

^-  b  =  M^-  LT^'  Z^- 

G .  k  =  TL'  Z 

H.  II  =  TL'  Z~' 

Now,  by  giving  different  values  to  ^we  can  obtain  all  the  modern 
electrical  theories,  i.  c,  those  which  are  consistent  with  them- 
selves ;  for,  as  we  shall  see,  at  least  one  theory  is  impossible 
because  self-contradictory. 

1.  Let  Z  =  /.-  TM^i  then  "  is  a  density,  k  is  the  reciprocal  of 
an  elasticity,  and  electric  current  =  /.'/  7"  and  magnetic  induc- 
tion =  M/  T. 

2.  Let  Z  —  the  reciprocal  of  this,  and  we  get  X'  as  a  densitj-,  « 
as  the  reciprocil  of  an  elasticity,  the  electrical  and  magnetic  quan- 
tities in  the  first  theory  being  interchanged  as  to  dimensions. 

3.  Let  Z  -   T    M.     Then, 
Quantity  of  electric. ty  =  /., 
Current  of  electricity  =  velocity. 
Voltage  =  force. 

Magnetic  induction  =  mmnentura. 

Magnetizing  force  =  velocity. 

This  is  one  of  the  most  commonly  received  of  electrical  theories, 
and  may  or  may  not  be  true.  But  to  it  is  generally  joined  the 
theory  that  }i  is  a  density  or  the  reciprocal  of  an  elasticity,  ^\'e 
see,  however,  that  this  is  impossible,  for  if  magnetism  be  momen- 
tum, fi  cannot  be  either  density  or  reciprocal  of  elasticity,  but  must 
be  M/L. 

*It  might  be  supposed  I  hat  the  electroiuagaelic  rotation  of  light  would  give  us 
a  fourth  equation,  but  it  appears  to  the  writer  that  Lord  Kelvin's  pioof  that 
there  raust  be  some  actual  rotation  in  a  body  which  is  rotating  the  plane  of 
polarized  light  under  the  influence  of  magnetism,  is  not  conclusive.  For  we 
are  able  to  produce,  by  suitab'e  arrangement  of  plate?,  a  model  of  optically 
rotating  quart?,  and  so  it  would  seem  that  if  the  electric  charges  on  the  atoms 
are  not  symmetrically  disposed  about  the  centres  of  the  atoms,  the  purely 
mechanical  stresses  due  to  magnetism,  might  produce  optical  rotation,  in  which 
case  ii  should  be  possible  to  produce  the  same  efTecls  by  pressure  obtained  in 
any  way.  Or.  since  the  atoms  carrying  charges  are  vibrating  in  every 
direction,  we  have  really  an  infinite  number  of  electric  curreuts  and  it  is 
obvious  that  when  such  a  system  is  placed  in  a  magnetic  field,  the  velocity  will 
be  greatest  in  a  direction  parallel  to  the  current  in  the  nearest  part  of  the  mag. 
netizing  coil,  as  if  I  he  motion  be  otherwise,  woik  will  be  done  in  forcing  the 
atom  to  move  in  that  direction.  In  either  case  we  only  get  an  equation  between 
electrical  and  magnetic  quantitiefi  which  is  implicitly  contained  in  the  first 
three  equations. 


4.  This  theory  is  obtained  by  giving  Z  the  value  M /  7",  when  the 
iliinension  given  in  theory  three  are  simply  interchanged. 

5.  Let  Z  -  .1/1  LlK      Then. 

Quantity  of  electricity  =  moment  of    inertia, 

Current  =  angular  momentum. 

Magnetic  induction  =  angular  velocity, 

Electrical  potential  =  angular  acceleration, 

Magnetizing  force  =  angular  momentum. 

This  may  be  modelled  by  attaching  a  mass  by  a  rigid  arm,  loosely 
to  a  revolving  shaft.  It  is  then  evident  that  the  angular  accelera- 
tion of  the  shaft  (diflferciicc  of  potential  across  the  ends  of  a  wire) 
will  determine  the  angular  velocity  of  the  mass  round  the  shaft 
{ quantity  of  magnetic  induction  produced  by  the  current).  This 
represents  otie  well-known  theory. 

6.  The  reciprocal  theory  to  five,  an  equally  well-known  theory, 
is  got  bj'  giving  the  reciprocal  value  to  Z. 

It  is  thus  evident  that  we  can  obtain  an  infinite  number  of  theo- 
ries by  giving  different  values  to  Z.  This  quantity,  Z,  then,  is 
the  one  which  we  must  know  before  we  can  know  what  electricity 
really  is.  These  equations  also  suggest  a  number  of  experiments  as 
po^isibly  throwing  light  on  the  subject.  For  instance,  does  an 
anchor  ring  wrapped  with  wire  weigh  more  when  a  current  is 
passing  through  the  wire  than  when  not'  iJoes  light  travel  faster 
along  the  centre  of  a  magnetizing  helix  than  in  free  air?     j 

.\notuer  point  becomes  ve^y  obvious.  That  is,  that  the  accepted 
dimensions  of  electrical  potential  and  force  are  incorrect,  even 
when  we  have  taken  into  account  ,«  and  k.  For  the  potential  of  a 
point  is  defined  as  the  work  which  must  be  done  in  moving  unit 
quantity  from  that  point  to  infinity.  Therefore  the  dimensions  of 
quantity  are  included  in  those  of  potential  at  a  point.  But  in  every 
table  of  diniensioual  formula,  this  factor  has  been  left  out,  it  having 
been,  apparently,  supposed  that,  since  we  multiply  the  numerical 
value  of  the  potential  at  a  point  by  the  numerical  value  of  the 
quantity,  to  get  total  potential,  that  we  must  multiply  the  dimen- 
sions of  potential  at  a  point  by  the  dimensions  of  quantity  to  get 
the  dimensions  of  work.  BtU  potential  at  a  point  has  already  been 
defined  leith  respect  to  unit  quantity,  and  already  includes  the 
dimensions  of  quantity,  so  that  the  usual  method  is  incorrect.  Our 
estimation  of  the  results  of  multiplying  10  volts  by  three  coulombs 
should  therefore  read, 

10  M  L'  r  '  X  3  =  30  M  /.'  T  '■ 
If  we  correct  the  usual  formula  in  accordance  with  this  considera- 
tion, then  we    have  the  following    table,  which    is    correct  on    any 
theory  of    electricity,  no  matter  what    the  true  nature  of    electricity 
and  magnetism  may  be : 


Usual  Formulae. 


Electrostat.  i      C.  G  S.       Electromag.     ^'^  Systems. 


Quantititv  of  elect /.'  A/'  T' 

Strength  of  pole 

Elec.  force  at  point  /.I  ji/i  T~' 

Mag.  force  at  point 

Electric  potential L^  aA  T  ' 

Magnetic  potential 

Elect,  resistance ^      7' 

Elect  capacity L 


3  M^  T 
iS  A/'  T  ' 

ly  M'  r' 


.:       { 


/.=  .1/=  T  ' 

L  M  r' 

lS  .V"-  t  - 

L-M  T 

l.  7-"' 

L'M  T 

• 

L'   T^ 

L  '  iiy' 

r' 

There  are  some  very  interesting  analogies  between  the  action  of 
matter  and  that  of  electricity  and  magnetism.  It  has  been  pointed 
out  by  the  writer  (Science,  Dec.  22,  1893),  and  no  doubt  by  others, 
that  matter  possesses  two  entirely  distinct  properties,  i.  e.,  attrac- 
tion and  inertia.*  Thus,  writing  m  for  the  dimensions  of  matter,  con- 
sidered from  the  standpoint  of  its  attractive  properties,  and  i  for  its 

*  .\s  evidence  that  these  have  not  hitherto  been  generally  considered  as  dis- 
tinct properties  of  matter,  compare  the  statement  made  in  most  works  on 
physics  (for  instance,  Daniell.  page  12).  that  masses  are  compared  by  weighing 
them  against  one  another  in  a  balance.  Also  see  Tail  and  Steele's  "Dynamics  of 
a  Particle."  page  51.  wheie  it  is  stated  that  "the  force  with  which  the  earth 
attracts  a  body  is  propcrtional  to  its  mass.  Gravity  is  not  like  magnetism, 
for  instance,  a  force  depending  on  the  quality  as  we'l  as  the  quantity  of  mat- 
ter" in  a  particle.  See  also  the  definition  of  mass,  ibid,  page  *!.  Had  it  not 
been  for  the  discovery  of  the  bodies.  iro,i.  nickel,  cobalt  and  platinum,  we 
should  have  supposed  that  quantity  of  magnetism  was  always  proportional 
to  quantity  of  magnetism.  Text  books  on  physics  would  then  have  contained 
the  following  definition,  as  a  parallel  to  that  given  for  mass  in  "Dynamics  of  . 
Particle"  :  "The  quantity  of  electricity  on  a  body,  or  the  magnetism,  is  propor- 
tional to  the  force  with  which  the  body  is  attracted  to  a  unit  quantity  of  elec- 
tricity, when  placed  at  unit  distance." 
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aimensions  considered  from  its  property  of  having  inerli.i,  ;ind  a 
and  /  for  the  dimensions  of  two  properties  of  the  medium,  we  have, 

I.  t>b/.  L-  i>  —  mm  /  D  a  =  qq/  L?  k,  =  ML-  T  ' 
This  leads  us  to  a  very  simple  proof  of  Maxwell's  celebrated 
formula.     For,  from  I.  we  get, 

J.  A/L-  T  '  =  in-  a      L  '         and 

K.  b'  T''^  a  =  »«•'  T  '  /< 

Also  we  know  from  experiment  that  the  energy  of  a  condenser 
is  1/2  K- C  which  equals  (dli^dlf  X  C.  And  therefore  the 
dimensions  are  *•  T''  kL,  which  must  equal  the  dimensions  of 
work,  »«'  a     Z.    ,  or, 

L.  A«  T'  kL  =  m''  a  '  /-'. 

Therefore  aT'^lCLT'=!''l'-^a      L    . 

Whence  we  have  Maxwell's  equation, 

B.  k'^=T/L. 

We  may  now    follow   the  analogy  out  much  further,   and  show 


that  the  ratio  a  <^  I  must  also  be  a  velocity. 


Experiments    with  Electric  Waves. 


BY  ALFRED  G.    DELL. 

In  an  arrangement  of  sheet  zinc  similar  to  the  one  described  in 
The  Klectrical  World  of  May  4,  1895,  the  four  plates  were  n;ade 
8  X  10  inches  in  size,  and  the  brass  wires  running  to  the  spark  gap 
so  arranged  that  the  plates  could  be  shifted  any  distance  apart  from 
six  inches  to  two  feet.  To  the  plates  were  attached  two  parallel 
copper  wires,  the  other  ends  of  which  were  fastened  to  the  elec- 
trodes of  a  Geissler  vacuum  tube  seven  inches  long.  With  a  bridge 
wire  across  the  two  parallel  wires,  the  nodes  at  which  the  lube 
liirhts  up  were  found  and  all  the  diiTerent  phenomena  noted  for  a 
dfstauce  of  two  feet  apart.  The  plates  were  then  gradually  moved 
nearer  to  the  spark  gap,  and  it  was  found  that  the  nodes  did  not 
change  their  distance,  nor  were  there  any  changes  in  any  of  the 
phenomena.  Everything  was  entirely  independent  of  the  distances 
of  the  plates  from  the  spark  gap,  the  position  of  the  nodes  seeming  to 
depend  entirely  upon  the  length  of  the  two  parallel  wires. 

When  a  RuhmkorfE  induction  coil  is  discharged  through  a  Geitsler 
tube,  one  of  its  bulbs  is  partially  filled  with  light  and  the  other  one 
with  a  glow.  I  shall  designate  the  former  as  the  positive  and  the 
latter  as  the  negative  in  the  description  of  the  following  experi- 
ments. 

Two  sheets  of  zinc,  2x3  feet  each,  were  placed  with  their  planes 
inclined  to  each  other;  an  edge  of  each  one  was  attached  to  an  elec- 
trode of  aRuhmkorff  induction  coil,  and  a  wire  fastened  to  the  oppo- 
site ed^es  so  that  the  sparks  could  be  caused  to  pass.  Between  the 
plates  was  placed  a  Geissler  vacuum  tube,  each  end  of  the  tube  being 
about  sis  inches  from  the  adjacent  plate,  the  arrangement  being 
similar  to  the  figure  /— \;  the  tube  was  not  in  any  way  connected 
with  the  coil.  On  turning  on  the  current,  the  tube  lighted  up,  and 
on  moving  the  wire  at  the  other  ends  of  the  plates,  it  was  found 
that  the  tube  remained  lighted  and  increased  in  brightness  when 
lono-  sparks  passed,  but  as  soon  as  the  sparks  became  shorter  and 
lost  in  part  their  loud  snapping  noise,  the  tube  becarue  entirely 
dark.  The  tube  was  then  placed  nearer  the  plates,  wken  it  was 
found  to  hold  its  light  a  little  longer;  on  shortening  the  spark  gap, 
however,  it  again  became  dark.  An  earth  connection  was  then 
attached  to  the  electrode  of  the  tube  situated  on  the  positive  side, 
when  the  corresponding  bulb  became  nearly  empty  and  ihe  other 
one  filled  with  light.  On  reversing  the  current,  both  bulbs  became 
filled  with  light. 

One  of  the  2  x  3-ft.  plates  and  the  tube  were  then  removed  and  the 
positive  electrode  of  the  coil  attached  to  the  remaining  plate  so  as 
to  connect  or  spark  to  earth  from  the  negative  electrode;  with  a 
new  incandescent  lamp  bulb  placed  with  its  apex  turned  toward 
the  plate,  the  different  effects  produced  on  the  light  in  the  bulb  by 
using  the  ground  connection  were  investigated. 

It  was  found  that  when  the  bulb  was  about  six  inches  from  the 
plate  it  lighted  up  and  that  upon  making  earth  connection  at  the 
negative  end  of  the  coil  it  increased  in  brightness  as  soon  as  the 
sparks  commenced  passing;  when  connection  to  earth  was  com- 
pleted, it  became  very  bright,  but  when  the  bulb  was  moved  further 
away  from  the  plate,  the  light  went  out  when  there  was  no  earth 
connection,  but  lighted  up  when  the  earth  connection  was  re-made. 
On  reversing  the  current,  the  bulb  would  light  up  when  it  was  very 


close  to  the  plate,  but  dimly,  even  when  the  positive  electrode   was 
connected  to  earth. 

l-'or  the  incandescent  bulb  there  was  substituted  a  resonating  circle 
with  its  plane  perpendicular  to  the  2x3  feel  plate,  and  upon  adjust- 
ing the  spark  gap  of  the  circle  (the  positive  eiul  of  the  coil  being 
attached  to  the  plate  and  the  negative  to  earlh  and  with  no  sparks  in 
the  secondary  of  the  coil)  flashes  of  light  weie  obtained  in  the  spark 
gap.  On  placing  a  finger  on  the  wire  of  the  circle  a  constant  light 
was  oblained  at  the  spark  gap,  and  also  at  Ihe  point  where  the 
finger  touched  the  wire.  I  immediately  recognized  the  same  con- 
dition that  was  encountered  in  working  with  a  pair  of  parabolic 
reflectors  described  in  The  I'J.ixtkical  World  of  Feb.  23,  in 
which  case,  however,  the  spark  gap  of  the  receiver  was  outside  of 
the  field  of  force,  while  in  this  case  it  was  within  the  field. 

.•\  circle  was  next  used,  two  feet  in  diameter  and  made  of  two 
wires,  each  about  three  feet  long,  the  break  being  made  in  the 
other  end  of  the  diameter  containing  the  spark  gap;  to  one  of  the 
wires  a  piece  of  sheet  zinc  about  \yi.  by  7  inches  was  connected. 
With  this  arrangement  brilliant  and  steady  sparking  was  obtained 
when  near  the  zinc  plates  without  any  earth  connection  with  the 
coil.  When  placed  at  such  a  di.stance  from  the  zinc  plate  that 
sparking  ceased  as  soon  as  the  errlh  connection  whs  irade  at  the 
other  electrodes  of  the  coil  and  when  sparks  commenced  to  pass  lo 
earth,  it  lighted  up,  becoming  very  bright  upon  making  the  earlh 
connection.  It  appeared  to  spark  in  nearly  all  positions  of  the 
circle,  but  not  when  placed  perpendicularly  to  the  zinc  plate,  with 
the  sparking  gap  facing  the  plate;  it  also  seemed  to  spark  equally 
well  with  either  end  of  the  coil  connected  to  the  earth. 

The  experiment  is  novel  and  a  beautiful  one.  Sometimes  the 
spark  seemed  to  scintillate  and' throw  out  rays  of  light,  and  it  was 
interesting  to  see  it  flash  up  when  the  ground  connection  was 
made. 

When  the  positive  side  of  a  Ruhmkorff  induction  coil  is  connected 
to  a  pointed  wire  and  the  negative  to  a  small  plate,  the  sparking 
distance  is  greater  than  when  the  negative  is  connected  to  the  wire 
and  the  positive  to  the  plate,  the  sparks  passing  between  the  pointed 
wire  and  the  flat  surface  of  the  plate.  When  the  positive  is  connected 
to  the  2x3  feet  zinc  plate  and  the  negative  sparks  to  the  earth,  the 
sparking  distance  is  greater  than  when  the  negative  is  connected  to 
the  plates  and  the  positive  sparks  to  the  earth. 


The  Governing  of  Steam  Engines. 


A  correspondent  in  the  London  Eleclrician  criticises  the  method 
proposed  by  Mr.  G.  Addenbrooke  (see  The  Electrical  World, 
May  11),  for  the  regulation  of  the  voltage  of  a  compound  dynamo 
by  the  governor  of  the  engine  instead  of  by  a  resistance  in  the 
shunt.  This  arrangement,  he  states,  ma5'  be  very  good  for  a  single 
unit  of  plant,  as  a  voltmeter  connected  across  the  dynamo  terminals 
would  enable  the  engine  attendant  to  adjust  the  govern  r  as 
required.  But  with  two  or  more  units  running  in  parallel,  how,  he 
asks,  is  the  engine  attendant  to  know  how  the  load  is  divided,  and 
which  engine  governor  requires  adjusting?  "Surely  the  switch- 
board attendant  is  the  proper  person  to  regulate  the  voltage.  A 
glance  at  the  ammeters  in  circuit  with  the  dynamos  would  show 
how  the  load  is  divided,  and  with  the  shunt  resistances  close  at 
hand  both  current  and  voltage  can  be  varied  to  suit  requirements." 
In  repl\-  Mr.  Addenbrooke  says  he  did  not  advocate  the  running 
of  compound  dj'nanios  in  parallel,  but  merely  spoke  of  a  compound 
dynamo  in  one  instance,  as  it  happened  to  be  coupled  to  the  engine 
on  which  the  governing  experiments  were  tried.  As  to  how  the 
engine  driver  is  to  know'  how  the  load  is  divided,  Mr.  Addenbrooke 
asks.  "How  is  an  engine  driver  to  drive  mgines  to  the  best 
advantage  if  he  does  not  know  what  work  they  are  doing?"  In  the 
case  proposed,  the  dj'namo  ammeters  and  voltmeters  would  be  situ- 
ated near  the  engine  driving  each,  and  under  observation  of  the 
driver,  who  would  then  know  exactly  what  he  was  doing.  He 
would  also  know  the  extra  voltage  required  as  the  load  increased, 
and  therefore  could  keep  his  engines  properly  loaded,  and  adjust 
them  as  required  to  the  best  advantage.  The  duty  of  the  switch- 
board attendant  is  to  look  after  the  circuits  in  a  central  station,  and 
he  should  not  have  his  attention  divfded  by  having  to  superintend 
running  engines  also,  a  duly  for  which  he  is  often  unfitted.  He 
will  have  a  main  voltmeter  and  ammeter  on  the  omnibus  bars,  so 
that  he  can  judge  the  state  of  matters,  and  he  can,  of  course,  signal 
to  the  driver.  With  this  arrangement  Mr.  Addenbrooke  thinks  the 
use  of  resistances  can  be  almost  dispensed  with. 
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Qas  Engines  in  a  Central  Station. 


NIMHUR  of  altenipls  have 
been  uiaiie  in  Ciieat  Britain  to 
iililizf  gas  enninus  with  com- 
luercial  success  iu  central  sta- 
tious,  notably  at  ItrUlliiiKlon, 
Cuatbriilge.  Morecaaibc,  antl 
recently  at  Belfast.  The  fail- 
ure of  the  system  at  Coal- 
btiilge  served  to  somewhat 
check  the  movement  in  favor 
of  gas  engines,  although  the 
unsatisfactory  results  in  this 
case  cannot  reasonably  be  at- 
tribiiteil  to  the  engines,  for  it  is  pretty  well  understood  that 
the  dilliculties  arose  from  the  attempt  to  run  alleru.itors  in 
multiple.  At  the  Morecanibe  station  the  use  of  water  gas  in  the 
engines,  it  is  reported,  has  caused  some  annoyance. 
Tlie  station  at  Belfiist,  Ireland,  however,  gives 
promise  of  better  results.  This  plant,  which  was 
installed  by  the  municipality  according  to  ]>lans  pre 
pared  by  Prof.  Kennedy,  is  located  almost  exactly 
in  the  centre  of  the  city,  and  has  already  about 
8,000  incandescent  lamps  connected. 

Viewed  from  the  exterior,  the  station  building 
pre-ients  an  unusual  appearance  as  compared  with  a 
steam  plant  on  account  of  the  absence  of  any  boiler 
room,  stacks  or  chimney.  It  is  long  and  narrow  ami 
looks  like  almost  anything  else  than  an  electric  light 
statiou. 

The  electrifal  equipment  consists  of  four  bipohu 
dynamos  of  57'.  kilowatts  capacity  each,  two  smaller 
dynamos  of  26 'j  kilowatts  capacity  each,  and  126 
cells  of  accumulators,  of  tlLe34-K,  E.  P.  S.  type.  The 
dynamos  are  rope-driven,  the  larger  ones  by  tandem 
cylinder,  double-acting  engines  and  the  smaller  by 
single-cylinder,  double-acting  engines.  Fig.  1  gives 
a  partial  view  of  the  interior  of  the  station  and 
sbows  the  position  of  each  dynamo  with  relation  to 
its  engine.  The  engines  run  "under"  so  as  to  put 
the  slack  of  the  ropes  on  lop  Unusually  good 
regulation  is  obtained,  owing  to  the  fact  that  the  i 
are  two  impulses  for  each  revolution,  the  aclive  peric"! 
of  one  cylinder  alternating  with  that  of  the  other, 
which  fea'ure  places  tlie.se  engines  on  equal  foo'.iii'.'. 
jn  this  particular,  with  the  steam  engine. 


down  to  a  low  limit,  when  further  diuiiuutioii  of  power  is  caused  by 
cutting  out  the  charges,  one  at  a  time,  until  the  engine  runs  idle. 

The  consumption  of  gas  is  said  to  be  very  low,  the  statement 
being  made  by  the  buililers  that  at  an  official  trial  of  a  tandem 
engine,  e.xleiiding  over  six  hours,  at  full  load,  the  g.is  used  was 
somewhat  less  than  24  cubic  feet  per  electrical  horsepower,  or 
about  21  cubic  feet  per  brake  horse-power  at  the  engine  pulley. 
During  this  trial  the  main  fuse  blew,  but  so  well  did  the  governor 
bauille  the  engine  that  there  was  no  sign  of  racing,  a  very  slight 
incrense  of  speed  being  the  only  result. 

Gas  is  ilelivered  practically  from  the  street  mains  directly  to  llie 
cylinders,  passing  through  meters  on  the  way.  The  main  g«s  pipe 
is  connected  to  the  engines  exactly  as  a  stesm  supply  pipe  would 
be,  a  branch  pipe  leading  off  to  each  engine.  The  gas  for  the 
ignition  tubes,  however,  is  taken  through  a  separate  pipe  and  is 
measured  by  a  special  meter.  Water  for  the  cjdinder  jackets  is 
obtained  from  a  tank,  and  circulation  is  maintained  by  a  small  cen- 
trifugal pump  under  each  engine.  The  speed  of  the  engines  is  160 
revolutions  per  minute. 


Fig.  1. — DvNAMO  and  Engine  Room. 

A  special    governor  was    designed  for    the    engines,  by    means  of 
which  regulation  is  obtained  by  varying  the  power  of   the  impulses. 


Fig.  2.— Accuml'lator  Rudm. 

There  is  nothing  special  or  novel  in  the  construc- 
tion or  operation  of  the  four  large  dynamos.  They 
are  plain  230-volt  machines  and  are  driven  each  by 
eight  ropes,  seven-eighths  inch  in  diameter,  at  600 
revolutions  per  minute. 

The  two  smaller  machines  are  special  both  as  to 
construction  and  functions.  Ei-ch  armature  h.is  two 
distinct  windings  a.nd  commutators,  and  the  brush 
cables  are  led  to  a  switch  by  means  of  which  the 
windings  are  connected  in  series  for  an  output  of  250 
volts  and  100  amperes,  or  in  parallel  for  125  volts 
and  200  amperes.  The  field  winding  is  in  shunt  to 
one  pair  of  brushes.  These  machines  are  used  for 
charging  the  accumulators  and  balancing  the  two 
sides  of  the  three-wire  system. 

The  gas  engines  are  started  up  in  a  rather  novel 
way,  each  dynamo  acting  as  a  motor  to  start  its  own 
engine,  the  necessary  current  being  furni"-hed  by  the 
accumulators  When  the  proper  speed  is  atiained 
an  automatic  switch  disconnects  the  dynamo  (run- 
ning as  a  motor)  from  the  accumulators. 

The  batteries  are  divided  into  two  fets  of  63  cells 
each  and  regulation  is  tffected  by  an  automatic  device 
which  places  cells  in  parallel  to  reduce  the  E.  M.  I'., 
as  opposed  to  the  old  method  of  cutting  them  out 
entirely.  Fig.  2  gives  a  ^icw  of  the  accumulator 
room.  The  accumulators  are  used  to  handle  the  day 
load  and  in  starting  .the  engines,  as  above  described. 
The  switchboard  is  divided  into  panels  and  all  the  negative  ter- 
minals are    led  to  one   side  of    the  board  and  all  the    positive    ter- 
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minals  to  the  other.  Tlie  automatic  ilevices  above  referred  to  are 
uiounlcd  oil  tlie  switcliboard,  along  with  the  usual  ciuota  of  volt- 
nielers  and  ampere  meters. 

In  the  distributing  system  a  good  deal  of  care  and  skill  has  been 
necessary  to  overcome  the  obstacles  imposed  by  the  peculiar  con- 
ditions of  the  soil.  For  the  most  part  bare  copper  conductors  have 
been  adopted,  though  unde  the  roadways  Calleiider's  cable  is  used 
as  well  as  in  some  of  the  narrow  streets.  A  concrete  trench  is 
employed,  inwh  icli  the  bare  copper  mains  are  laid.  Owing  to  the 
extremely  wet  nature  of  the  soil,  a  most  careful  system  of  inspec- 
tion has  been  organized;  the  box  covers  are  provided  with  inspec- 
tion plugs  which,  when  taken  out,  allow  the  men,  who  are  sent 
round  every  morning,  to  pass  in  a  pole  and  thereby  a.scertain  the 
height  of  the  water. 

The  above  data  and  illustrations  were  taken  from  the  cohimiis  of 
the  London  Electrical  Review. 


Contribution  to  the  Theory  of   Demagnetization. 


Bv  i:dwin  j.  HorsToN  and  h.  e.  kennellv. 

It  has  long  been  known  that  in  order  to  retain  the  magneti  m  in 
a  permanent  magnet  of  hard  steel,  certain  relations  must  be  main- 
tained between  length  and  cross  section  of  the  bar  as  compared 
with  the  dimensions  of  the  air  gap  Ijetween  its  poles.  In  other 
words,  it  has  been  known  that  a  certaiu  propoilion  of  the  reluc- 
tance of  the  magnetic  circuit  must  exist  in  the  air  gap  for  a  given 
value  of  the  retentivity  or  hysteretic  coefficient  in  the  steel  employed, 
in  order  that  the  magnetic  flux  in  the  circuit  should  be  permanently 
retained. 

Mr.  Ilookham  states  in  the  Pliilosophical  Magazine  for  1889,  vol. 
27,  pp.  187-189,  that,  from  his  observations,  the  raiio  of  length  to 
cross  section  in  a  magnet  should  not  be  less  than  70  limes  the  ratio 
of  length  to  cross  section  in  its  air  gap,  in  order  to  retain  its  mag- 
netism inde6nitely. 

So  far  as  the  authors  are  aware,  the  theory  of  demagnetization  in 
permanent  magnets  has  not  been  developed  except  in  a  few  geou:et- 
rical  forms  of  magnets,  such  as  ellipsoids,  which  rarely  present 
themselves  in  practice.  It  is  here  proposed  to  present  this  theory 
of  the  demagnetization  of  steel  horseshoe  magnets  in  a  general 
form,  and  to  show  the  relation  existing  betweeit  this  theory  and  Mr. 
Hookham's  empirical  rule. 

In  Fig.  1,  A,  S,  C,  represent  a  horsrshoe  magnet  of  hard  steel, 
/  cms  in  length,  and  of  uniform  cross-sectional  area  .y,  sq.  cms. 
Fig.  2  represents  a  portion  of  the  descending  curve  in  the  hysteretic 
cycle  of  this  steel.  When  the  ring  is  magnetized,  by  the  applica- 
tion of  a  M.  M.  F.  to  an  intensitj-  of,  say,  6,000  gausses,  and  the 
M.  M.  F.  is  withdrawn,  a  certain  residual  intensity  of  (S,  gausses 
will  exist  in  the  bar,  and  the  total  residual  flux  will  be  *  =  (B  i 
webers.  Of  this  residual  flux,  a  certain  fraction  */ «,  or,  say  <p 
will  pass  through  the  air  gap,  whose  width  is  d  cms,  and  active 
cross  section  6  sq.  cms. ,  producing  in  the  air  gap  an  intensity  of 
^/S gausses.  The  remainder  of  the  flux  or  ■*  —  ^,  webers,  will  pass 
through  leakage  or  air  paths  outside  the  air  gap. 

Just  as  in  the  electric  circuit,  a  current  of  /  amperes,  passing  through 
a  resistance  of  rohms,  produces  a  difTerence  of  potential  of  tf=jV  volts, 
so  a  flux  of  '.)  webers  passing  through  a  reluctance  (R  =  d/S  oersteds, 
in    the    air    gap,  will    produce  a    difference  of    magnetic    potential 

■P  d    , 
of  jlR  ~  'J  (R=  "  gilberts.    The  mean  difference  of  potential  per  centi- 

■"IR         <t>  d 

metre    length    of    the  ring  .^4,  B,  C,  will  be  3C  =  =  t^ gausses, 

/  •Jt 

and  this  will  be  the  mean  demagnetizing  force    exerted  through  the 

bar.      The  effect  of  this  demagnetizing    force  will    be  to  reduce  the 

flux  through  the  bar  until  the  residual  intensity  (g  =  -7  ,  is  the  inten- 
sity which  corresponds  in  the  descending  branch  of    the    hysteretic 


cycle  to  the  demagnetizing  force  3C',=  —  .     As  soon   as  the  residual 

flux  descends  to  this  intensity,  equilibrium  will  be  reached.  The 
equilibrium,  however,  is  unstable,  for  any  mechanical  agitation  or 
variation  of  temperature  to  which  the  bar  may  be  subjected  in  the 
presence  of  this  demagnetizing  force  will  cause  a  further  demagnetiza- 
tion to  take  place.  In  order,  therefore,  that  a  magnet  should  not 
be  liable  to  variatious  in  its  intensity,  owing  to  slight  accidental 
jars  or  variations  of  temperature,  it  is  necessary   that  the  demagnet- 

izing  force  3C=  t:  should  be  considerably  less  than  the  value  of  3C, 


which  corresponds  to  the  residual  intensity  (R=  — -  in  the  descending 

curve  of  the  cyclic  diagram  for  the  (luality  of  steel  employed.  The 
ratio  of  the  cycli;  value  to  the  actual  value  of  ,1C.  '^^y  be  called  the 
factor  oj  safely  of  demagnclizalion.  According  to  the  experiments 
of  the  authors  a  reliable  factor  of  safety  is  3,  and  this  factor  of 
safety  can  usually  be  provided  by  proportioning  the  length  and 
cross  section  of  the  magnet  and  of  the  air  gap  with  reference  to  the 
hysteretic  curve  of  the  steel  employed. 

Suppose,  for  example,  that  an  air  gap  has  to  be  provided  0.5  cms 
in  width,  and  10  sq.  cms  in  active  cross  sectional  area.  Let  the 
desired  residual  intensity  in  the  steel  be  1,500  gausses,  and  in  the  air 
ga])  600,  also  let  the  assumed  value  of  the  leakage  factor  n  — 1.3,  and 
D,E,  F,  Fig.  2,  be  the  descending  curve  of  magnetization  for  the  ste*  1 
employe<l.  Tnen  the  flux  =1,500  .t  —  600  X  10  X  1.3,  or,  s  = 
5.2,  so  that  the  cross  section  of  the  magnet  must  be  5.2  sq.  cms. 

The  cyclic  value  of  3C,  which  corresponds  to  (B  =  1,500  is  26,  to 
that  with  a  factor  of  safety  of  3,  the  value  required  is  8.7.  The  51. 
M.  F.  in  the  air-gap  will  be  600  X  0.5  =300  gausses,  and  the  mean 

300 
OC  = — =8.7,   so    that /=  34.4.     The  length    of    the    ring  must, 

therefore,  be  34.4  cms.  When  an  intensity  is  set  up  in  the 
bar  of,  say,  6,000  gausses  under  the  magnetizing  M.  M.  F. , 
a  powerful  counter  M.  M.  F.  would  tend  to  be  set  up  on 
ils  withdrawal.  If,  for  example,  6,000  gausses  remained  in 
the  bar.  the  intensity  in  the  gap  would  be  2,400,  and  the 
demagnetizing  force  34.8.  Reference,  however,  to  Fig.  2, 
shows  that  such  a  demagnetizing  force,  if  sustained,  would 
reduce  the  residual  intensity  to  about  =  750,  at  which  the  cyclic 
demagnetizing  force  would  only  average  4.35  gausses.  It  is  evident, 
there  ore,  that  the  intensity  would  fall  along  the  line  Z?,  E  f, 
until  equilibrium  is  reached  between  the  intensity  and  demagnetiz- 
ing force.     This  would   be  met    under    the    assumed    conditions    as 
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Fig.  2. 

(B=2,250,  approximately.  That  is  to  say,  if  the  magnet  were  allowed 
to  assume  its  natural  condition,  the  intensity  in  the  steel  would  fall 
to  abo.it  2,250  gausses,  and  the  demagnetizing  force  rise  to  about  13 
gausses,  and  this  condition  would  be  unstable,  being  probably  fol- 
lowed by  a  slow  and  gradual  decline  in  intensity  under  mechanical 
or  thermal  agitation.  The  process  of  .seasoning  a  magnet  consists, 
therefore,  in  designedly  lowering  its  intensity  below  the  natural 
intensity  of  equilibrium,  so  that  the  residual  demagnetizing  force 
may  then  be  too  small  to  precipitate  further  demagnetization  even 
when  aided  by  considerable  mechanical  or  thermal  disturbance. 
Thus,  if  the  magnet  be  boiled  in  water  or  oil,  or  its  air  gap  be 
momentarily  \videned,  or  if  it  be  violently  agitated,  the  intensity 
may  be  reduced  to  1,500  gausses,  with  a  corresponding  demagnetiz- 
ing force  of  8  7,  which  is  three  times  less  than  the  cyclic  force 
required  to  reduce  the  intensity  still  further. 

If  the  magnet  is  not  properly  designed,  it  will,  after  seasoning, 
be  either  unnecessarily  beavj'  for  the  work  it  has  to  perform,  or 
unduly  weak  in  residual  intensit}-. 


n  (f 


and  3i'  : 
X-   s/  S 


Q_d 

S  I 


So  that  if  ffi,  the  residual  intensity,  be  given   an    assigned  value, 

JC,  defined  as  being,  say,  one-third  of   the  cyclic  value  correspond- 

1         ^.  . 
ing  thereto,  bears   a    fixed   ration    to  (V,  and  -  .      s?  is  for  magnets 

n        ^ 

of  the  same  form  and  material  a  definite  numerical  quantity,  which  is 

the  ratio  of  /-  .s  in  the  steel  to  d,-  S  in  the  air  gap. 


May  18,  1895. 


XHE    ELrECTRICAlv     WOttUU. 


583 


Accoriliiig  to  Mr.  Hookham's  formula,  Uiis  ratio  should  not  be 
less  than  70.  If  we  make  the  a.ssum|)tiou  that  the  iuteusity  in  the 
steel  he  employed  was  2,000,  that    it    was  powerfully    magnetizdl  at 

1,000 
tlie  outset,  aud  that  «  was  1.3    iu    his    magnetic  circuit,  then  j  3  -^i 

;  70,  orOC  11  approximately,  while  the  cyclic  value  of  3C  corre- 
spouding  to  li'i  —  1,000  is  33  gausses,  giving  a  safety  factor  of  three. 
In  the  well-kuowu  Weston  permanent  magnet  ammeters  and 
volimeters,  the  accuracy  of  the  instrument  depends  upon  the  perma- 
nence of  the  conditions  existing  in  the  magnetic  circuit.  The 
length  of  a  particular  Weston  horseshoe  magnet  is  27  cms,  its 
cross  sectional  area  2.7  sq  cms.  There  are  two  air  gajn  in  series, 
each  approximately  0.27.^  cm  long,  and  11  sq  cms.  in  active  cross 
section,  offering,  therefore,  a  total  reluctance  of  approximately  0  05 
oersted.  The  intensity  in  the  steel  is  approximately  1,2.^0  gausses, 
and  the  total  useful  flux  through  the  air  gap  2,,^00  wehers,  making 
the  total  C.  M.  M.  I-'.  2,500  X  0.05  =  125    gilberts,  and    the    mean 

125 
demagnetizing    force  —  - ,    or    nearly  ,->  gausses.      For    steel   with    a 

cyclic  curve  represented  in  l'"ig.  2,  this  would  represent  a  factor  of 
safety  of  6,  and  the  well-known  satisfactory  permanence  in  the 
magnetism  in  these  instruments  is,  no  doubt,  owing  to  a  large 
magnetic  safet}'  factor. 


A  Recent  Supreme   Court  Patent  Decision. 

HV  GUSTAV  bissino. 

The  Suprc-me  Court  of  the  United  States,  speaking  through  Mr. 
Justice  Brown,  has  recently  handed  down  a  decision  ( Ridson  Loco- 
motive Works  vs.  Medart )  in  the  case  of  a  mechanical  process 
which  has  resulted  in  a  wide  difference  of  opinion  as  to  its  proper 
construction  and  interpretation.  The  process  before  the  Court 
related  to  the  manufacture  of  pulleys  and  consisted  in,  first  center- 
ing the  pulley  centre  or  spider;  second,  grinding  the  ends  of  the 
arms  concentrically  with  the  axis  of  the  pulley;  third,  boring  the 
centre;  fourth,  securing  the  rim  to  the  spider;  fifth,  grinding  the 
face  of  the  rim  concentric  with  the  axis  of  the  pulle}-;  sixth,  grind- 
ing or  squaring  the  edges  of  the  rim.  It  was  held  that  the  process 
was  not  patentable.  If  this  opinion  is  to  be  taken  as  holding  that 
the  process  in  question  involves  merely  the  skillful  use  of  perfected 
machinery  iu  a  workmanlike  manner,  it  expresses  no  more  than 
the  application  of  well  understood  principles  to  the  case  in  hand, 
and  need  give  us  no  concern.  If,  on  the  other  hand,  the  opinion 
holds  that  no  purely  mechanical  process  which  is  executed  by 
machiner)'  is  patentable,  it  is  evidently  of  wide  reaching  importance 
and  materially  restricts  the  field  for  invention.  It  is  not  believed 
th  it  the  decision  can  be  made  to  bear  the  latter  interpretation. 

The  opinion  begins  with  a  statement  of  the  process  in  controversy 
and  of  a  few  general  considerations  which  will  hereafter  be  referred 
to.  It  then  subjects  to  analysis  some  of  the  leading  Supreme  Court 
cases  in  which  patents  for  processes  have  been  sustained  and  finds 
a  mark  which  is  supposed  to  be  common  to  all,  namely,  that  such 
processes  were  either  chemical  or  else  consisted  in  the  use  of  one  of 
the  agencies  of  nature  for  a  practical  purpose.  It  proceeds  to  dis- 
cuss two  Supreme  Court  cases  in  which  patents  for  processes  have 
not  been  sustained  and  finds  in  effect  that  these  processes  covered 
"nothing  more  than  the  operation  of  a  piece  of  mechanism  or,  in 
other  words,  the  function  of  a  machine  "  So  far  there  is  certainly 
nothing  harmful  to  patent  interests,  and  much  less  anything  of  a 
revolutionary  character.  But  it  is  insisted  by  some  that  the  decision 
covers  more  than  this;  that  it  holds  in  effect  that  it  is  necessary  for 
a  patentable  process  to  be  either  chemical  or  else  to  consist  iu  the 
use  of  the  agencies  of  nature  for  a  practical  purpose,  and  that  any 
purely  mechanical  process  which  can  be  executed  by  mechanism,  or 
which  must  necessarily  be  executed  by  mechanism,  is  necessarily 
for  the  function  of  the  niachine  and  hence  unpatentable. 

But  it  is  not  'bought  that  the  decision  can  be  thus  construed. 
First  of  all,  it  is  one  thing  to  find  a  certain  mark  common  to  al] 
processes  which  have  been  found  patentable  in  the  past  and  quite 
another  thing  to  predict  that  this  mark  must  necessarily  attach  to 
any  patentable  process  which  may  be  discovered  in  future.  Such 
conclusion  would  directly  contradict  fundamental  and  well  settled 
principles  of  inductive  logic.  It  is  not  sufficient  to  find  a  certain 
mark  common  to  a  certain  class  of  phenomena  in  order  to  predicate 
such  mark  for  all  future  phenomena  of  the  same  class.  It  is  neces- 
sary in  addition  that  this  common  mark  should  appear  as  sound  and 
reasonable  in  itself  from  entirely  a  priori  consideration. 

Thus,  if  we  found  five  men  in  a  street   car,  all    of    them  suffering 


with  strabismus,  this  would  not  give  us  the  slightest  warrant  to 
infer  that  the  next  man  who  entered  the  car  would  be  afTected  in 
the  same  way.  Or,  to  use  an  illustration  of  a  professor  of  inductive 
logic,  whose  lectures  the  writer  had  the  pleasure  to  attend,  if  we 
should  select  the  first  five  poets  from  a  biographical  dictionaiy  and 
find  that  their  ages  were  all  divisible  liy  three,  this  is  no  possible 
reason  for  asserting  that  the  age  of  all  poets  is  a  multiple  of  that 
number.  The  fact  is  that  each  object  or  phenomena  in  a  group  of 
objects  or  phenomena  has  an  infinite  number  of  maiks  or  character- 
istics, and  it  is  a  mere  question  of  probabilities  to  find  how  many 
of  such  marks  are  common  to  all  the  objects  of  the  particular  group 
which  we  have  selected.  It  furnishes  no  reason  for  supposing  that 
another  object  or  phenomena  added  to  the  group  will  have  any  one 
of  such  marks.  When,  theiefore,  the  Justice  found,  if  so  lie  found, 
that  all  processes  which  had  previously  been  declared  patentable  by 
the  Supreme  Court  were  either  chemical  or  consisted  in  the  use  of 
one  of  the  agencies  of  nature  for  a  practical  purpose,  he  could  not 
have  intended  more  than  to  call  attention  to  an  interesting  and  pos- 
sibly instructive  fact;  he  could  not  be  supposed  to  declare  that  as  a 
matter  of  law  all  patentable  processes  must  of  nece.ssity  he  of  the 
same  nature,  that  they  must  have  this  same  mark,  unless  he  believtil 
that  such  mark  was,  in  the  nature  of  things,  and,  from  a.  priori  and 
fundamental  considerations,  sound  and  proper. 

But  it  does  not  ajjpear  that  this  mark  or  characteristic  to  which 
we  have  referred  is  sound  and  proper  or  that  the  learned  Justice 
thought  it  so.  It  does  not  appear,  in  a  word,  that  he  considered  it 
as  a  criterion.  First  of  all,  let  us  examine  processes  from  their 
philosophical  and  scientific  aspect.  They  consist  of  an  act  or  a  series 
of  acts,  that  is,  they  consist  in  the  manifestations  of  energy  upon 
matter.  The  proposed  criterion,  if  it  is  to  be  a  criterion  at  all,  and 
if  it  is  to  be  construed  as  necessarily  excluding  purely  mechanical 
processes  which  are  the  operations  of  pieces  of  mechanism,  would 
attempt  to  distinguish  between  the  manifestation  of  physical  energy 
in  certain  forms  and  of  physical  energy  in  other  forms.  It  would 
pretend  to  include  the  manifestations  of  energy  when  in  the  form 
of  electricity,  as  found  in  the  telephone  and  telegraph  cases;  when 
iu  the  form  of  heat,  as  found  in  the  tempered  car  wheel  case;  when 
in  the  form  of  a  blast  of  air,  as  in  the  flour-bolting  case,  all  of  which 
were  quoted  with  approval  by  the  Justice;  and  it  must  also  include 
the  case  of  energy  in  the  form  of  centrifugal  force  as  appears  from 
the  centrifugal  casting  case  which  w^as  sustained  by  the  Supreme 
Court  as  being  for  a  valid  process  and  has  not  been  overruled.  ,Sucli 
criterion,  on  the  other  band,  would  pretend  to  uniformly  and  neces- 
sarily exclude  the  manifestation  of  energy  when  in  the  form  of  vis 
viva  or  impact,  as  in  a  drop  hammer,  and  when  in  a  form  developed 
by  any  other  purely  mechanical  tool. 

That  such  distinction  cannot  be  maintained  on  philosophical 
grounds  seems  reasonably  clear.  Your  Hume,  Kant,  Ilegel  and 
Locke  have  written  much  upon  the  nature  of  the  different  lortts  of 
energy  and  force,  but  it  is  not  pretended  that  they  have  found  any 
fundamental  or  philosophical  distinction  between  them.  The  fact 
is  that  elementally  we  know  as  little  about  the  ultimate  nature  of 
impact  as  we  do  about  the  ultimate  nature  of  electricity.  Nor  can 
the  scientist  or  technical  man  draw  any  hard  and  fast  line  between 
the  different  forms  in  which  energy  manifests  itself.  The  expert 
physicist  knows  as  much  about  heat  and  its  laws  as  the  expert 
engineer  knows  about  impact  and  the  strength  of  materials.  There 
is  a  gradual  merging  of  one  type  into  the  other,  and  the  more  we 
learn,  the  more  we  are  led  to  suspect  a  common  origin  for  all  forms 
of  energy  and  a  common  rule  by  which  al,  can  be  subjected  to  cal- 
culation. It  is  hardly  more  than  a  question  of  the  order  in  which 
we  shall  take  them  up  for  study.  Some  are  treated  early  in  books 
on  physics,  some  come  later  on ;  but  they  are  all  recognized  as 
branches  of  one  and  the  same  subject.  The  philosopher  knows  as 
little,  the  physicist  knows  as  much,  about  one  as  about  the  other. 

It  seems  clear,  therefore,  that  if  Mr.  Justice  Broivn  intended  the 
statement  that  the  patentable  processes  discussed  in  the  opinion 
were  either  chemical  or  consisted  in  the  use  of  the  agencies  of  nature 
for  a  practical  purpose  as  a  definition  of  the  necessary  characteris- 
tics which  all  patentable  processes  must  have,  and  as  a  cr.lerion  by 
which  the  jurist  might  distinguish  between  such  processes  as  are 
patentable  and  such  as  are  not,  he  did  not  base  his  action  on  any 
philosophical  or  scientific  considerations.  The  fact  is  that  he  did 
not  consider  it  even  necessary  to  emphasize  sharply  the  distinction 
between  chemical  phenomena,  in  which  the  constitution  of  the 
molecule  is  changed,  and  physical  phenomena  in  which  each  mole- 
cule itself  remains  unaltered,  although  its.relation  toother  molecules 
may  be  changed,  forhegives,  without  remark,  as  a  "chemical"  effect 
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the  cast-  of  the  tempered  car  wheel  in  which  the  cooling'  is  retarded 
by  a  second  application  of  heat.  If,  then,  for  the  purposes  of  the 
decision,  a  sharp  distinction  between  chtniical  and  physical  phe- 
nomena was  not  considered  as  necessarily  important,  it  would  cer- 
tainly be  somewhat  venturesome  to  accuse  the  learned  Justice  of 
attempting  to  establish  a  sharp  line  between  several  classes  of  phe- 
nomena, all  of  which  are  purely  physical.  It  is  certaiuly  unreason- 
able lo  suppose  that  we  are  to  have  the  sword  of  the  Arabian  Nights 
hewn  l)etwocn  the  members  of  the  body  constituting  physical 
science,  and  that  chemistry  and  physics  are  to  be  left  undivorced. 
If,  then,  any  basis  for  the  criterion  which  it  is  supposed  has  been 
set  np  is  to  be  found,  it  cannot  be  in  science;  it  must  be   in  law. 

Now,  the  Constitution  of  the  United  Slates  merely  provides  that 
Congres.s  may  protect  "inventors,"  and  the  Statute  made  in  pursu- 
ance of  this  provision  gives  to  any  person  who  has  "invented"  or 
"discovered"  a  new  and  useful  art  or  any  new  and  useful  improve- 
ment thereof  the  right  of  patent.  It  follows,  then,  that  both  the 
Constitution  and  the  Statute  make  the  "invention"  of  a  new  and 
useful  process  the  test  of  the  right  of  patent.  If  the  courts  have 
held  that  purely  mechanical  processes  can  never  be  patentable,  it 
must  be  either  because  they  have  determined  that  mechanical  pro- 
cesses can  never  involve  invention  or  because  they  have  imposed  a 
narrower  meaning  on  the  word  art  than  is  given  it  in  common 
usage,  and  this  for  the  mere  purpose  of  crowding  out  certain  new 
and  useful  inventions  without  any  stated  reason  of  public  policy. 
Since,  however,  the  tendency  of  the  courts  has  uniformly  been  the 
other  way,  in  the  direction,  in  fact,  of  construing  the  words  art, 
machine,  manufacture  or  composition  of  matter  in  their  broadest 
sense  to  include'  all  inventions  of  whatever  kind,  even  if  they  do 
not  apparently  fall  within  the  letter  of  the  Statute,  it  is  only  reason- 
able to  conclude  that  if  certain  processes  have  been  declared  unpat- 
entable it  was  not  because  they  did  not  come  within  the  meaning 
of  the  term  "art"  as  used  in  the  Statute,  but  because  they  did  not 
involve  invention,  as  processes.  Whatever  may  have  been  the 
language  in  which  the  various  decisions  have  been  couched,  there 
is  no'hing  in  them  to  negative  the  presumption  that  if  the  process 
in  controversy  as  a  process  involved  that  peculiar  kind  of  novelty 
and  utility  which  is  called  invention,  that  is  to  say,  if  the  novelty 
and  utility  and  invention  in  their  real  essence  resided  not  in  the 
machine  which  may  have  been  devised  to  execute  the  process  but 
in  the  process  as  such,  the  patent  therefor  may  be  sustained.  The 
question  of  invention  in  the  process  as  a  process  is  the  test. 

There  have  been  before  the  courts  a  number  of  processes  in 
which  there  has  been  no  merit  or  invention  in  the  process  as  such, 
but  rather  in  the  machine  which  has  been  devised  to  execute  it. 
Such  processes,  to  use  the  language  of  Mr.  Justice  Brown  in  the 
decision  under  discussion  in  this  paper,  "involve  nothing  more  than 
the  operation  of  a  piece  of  mechanism, ' '  that  is,  they  involve  the 
mere  operation  of  the  useful  mechanism  with  no  meritorious  or 
inventive  idea  beyond  the  mechanism;  or,  again,  they  "consist 
solely  in  the  operation  of  a  machine,"  that  is,  they  consist  in  the 
mere  operation  of  the  machine;  and  such  processes,  which  as  pro- 
cesses involve  no  inventive  idea  beyond  what  is  found  in  the 
machine  which  executes  them,  have  been  called  functions  of  the 
machine.  But  the  fact  that  processes  of  this  t\-pe  have  been  declared 
unpatentable  does  not  for  a  moment  prove,  or  even  indicate,  that 
any  other  test  than  that  of  invention  in  the  process  per  sc  has  been 
set  up.  On  the  contrarj',  Mr.  Justice  Brown  expressly  states  that 
"there  is  somewhat  of  the  same  obscurit3'  in  the  line  of  demarka- 
tion  (between  patentable  and  unpatentable  processes)  as  that 
between  mechanical  skill  and  invention.  " 

In  a  word,  processes  which  are  purely  mechanical  come  within 
the  natural  meaning  of  the  term  art  as  used  in  the  Statute.  If  they 
are  not  to  be  considered  patentable  in  any  conceivable  case,  it  must 
be  either  because  the  Supreme  Court  has  placed  a  narrower  mean- 
ing upon  the  term  "art"  than  dictionary  usage  justifies,  or  because 
it  has  been  declared  that  no  mechanical  process  as  such  can  even 
involve  invention.  The  first  alternative,  however,  is  not  to  be  pre- 
sumed. It  is  directly  counter  to  the  uniform  policy  of  the  Court  in 
protecting  meritorious  inventors  independent  of  any  merely  techni- 
cal questions.  It  follows,  then,  that  the  criterion  which  Mr.  Justice 
Brown  is  said  to  have  set  up  must  mean  that  no  purely  mechanical 
processes,  as  a  process,  can  ever  involve  an  inventive  idea. 

This,  however,  accuses  the  learned  Justice  of  a  desire  to  assume 
the  role  of  a  prophet.  It  also  accuses  him  of  a  slip  in  logical 
method,  for,  as  pointed  out  above,  the  fact  that  the  five  cases  of 
processes  involving  invention  discussed  by  him  were  either  chemical 
or  consisted  in  the  use  of  one  of  the  agencies  of  nature  for  a  practi- 


cal ])uri>o.sc,  and  that  the  two  Sujirenie  Court  cases  of  proces.ses  not 
involving  invention  especially  relied  on  (Wyeth  vs.  Stone  and  Corn- 
ing vs.  Burden)  were  both  purely  mechanical,  is  no  reason  why 
every  purely  mechanical  process  which  may  in  future  be  discovered 
shall  not  involve  invention,  and  hence  be  unpatentable.  This  fact 
of  experience,  if  it  be  a  fact,  which  is  denied,  may  instruct  us 
about  the  inherent  probabilities  of  the  cases,  but  it  can  not  and  docs 
not  lay  down  a  rule.  It  is  doubtless  true  that  purely  mechanical 
processes,  being  usually  for  the  mere  manipulations  of  well  known 
materials  by  methods  and  tools  well  known  to  craftsmen,  very  rarely 
involve  inventive  ideas  in  the  processes.  It  is  an  abufe  of  the  law 
to  attempt  to  cover  such  every  day  manipulations  by  process  claims. 
The  invention  in  the  very  large  proportion  of  cases  lies  in  the 
apparatus  which  has  been  devised  to  execute  the  process.  It  does 
not  lie  in  the  process.  But  to  say  that  the  invention  in  cases  of 
purely  mechanical  processes  can  never  lie  in  the  process  is  an 
obvious  nonsequitur,  and  to  say  that  the  Supreme  Court  will  not 
protect  arts  because  they  happen  to  belong  to  the  class  of  mechani- 
cal processes,  whether  they  involve  invention  or  not,  has  no  warrant 
in  decision  or  reason. 

Let  us  take  for  illustration  the  case  of  an  old  paper  bag  which  has 
before  been  made  by  creasing,  folding  and  pasting  the  paper  by  a 
dozen  or  more  successive  steps.  It  is  found  that  by  merelj-  holding 
the  old  paper  blank  in  the  hand  in  a  new  way  and  making  a  change 
in  the  manipulation,  it  can  be  converted  by  the  fingers  into  the 
same  completed  bag  by  Izvo  successive  steps.  Let  us  suppose,  to 
strengthen  the  argument,  that  such  a  process  had  long  been  sought, 
and  that  when  attained,  it  had  largely  replaced  other  bag-making 
processes.  Here  obviously  is  an  invention.  It  is  not  a  new  com- 
position, certainly,  nor  a  new  article  of  manufacture,  whether  bag  or 
blank,  nor  a  new  machine.  If  it  cannot  be  protected  as  an  art  or 
process,  the  inventor  has  no  protection  Now,  it  will  not  be  denied 
that  so  far  as  the  present  description  of  the  process  has  gone,  there 
is  nothing  in  Mr.  Jiistice  Brown's  opinion  holding  it  unpatentable. 
This  opinion  merely  refers  to  processes  which  involve  "nothing 
njore  than  the  operation  of  a  pjere  of  machinery,"  or  processes 
which  consist  "solely  in  the  operation  of  mechanism"  and  no 
machinery  or  mechanism  has  yet  been  used.  But  let  us  assume 
furlher  that  our  inventor,  after  having  successfully  piacticed  his 
process  on  a  commercial  scale  by  hand  operators  for  a  number  of 
years,  invents  a  machine,  a  bag  making  machine,  for  carrying  out 
the  same  process.  Can  it  be  supposed  that  this  future  act  of  his  annuls 
his  right  to  a  patent  for  a  process  attained  by  his  former  invention  if 
the  process,  or  th;)t  it  vitiates  his  patent  for  the  process  if  already 
granted?  Yet  the  writer  has  he^rd  those  skilled  in  patent  matters 
declare  that  such  is  the  effect  of  the  decision  viith  which  we  are  deal- 
ing. Whatever  the  language  of  the  decision  may  be,  it  must  be  clear 
that  it  was  never  intended  to  apply  to  such  a  state  of  facts.  If  the 
language  seems  to  cover  it,  and  the  writer  is  not  one  of  those  who 
thinks  it  does,  then  such  language  must  be  interpreted  in  view  of  the 
specific  case  which  the  Supreme  Court  had  before  it.  No  decision  is 
to  be  given  an  interpretation  which  will  lead  to  absurdities,  and 
especially  not  one  by  Mr.  Justice  Brown. 

But  it  seems  equally  clear  that  there  may  be  cases  of  processes 
involving  invention  in  which  the  process  cannot  be  executed  by 
hand,  but  in  which  it  necessarily  requires  a  certain  type  of  machine. 
As  a  well  defined  instance  of  processes  of  this  kind,  we  may  take 
the  case  of  a  loom  for  weaving  linen.  Let  us  suppose  that  a  person 
discovers  by  running  this  machine  at  ten  times  its  previous  speed, 
and  reversing  the  motion,  if  you  please,  that  he  can  produce  a  most 
beautiful  pile  fabric  in  a  manner  entirelj-  distinct  from  all  other 
modes  in  which  pile  fabrics  have  been  produced,  and  not  in  any 
way  suggested  by  them.  Add,  further,  the  customary  indicia  of 
invention,  a  long-felt  need  and  a  revolution  in  the  art.  That  this 
person  has  made  an  invention  cannot  be  questioned.  Since,  again, 
it  cannot  lie  in  a  composition  or  article  of  .manufacture,  and  since 
it  cannot  lie  in  the  machine,  for  the  machine  is  <he  same  whether 
running  fast  or  slow,  whether  going  forward  or  backward,  the 
invention  must  lie  in  the  process  or  the  inventor  loses  protection. 
There  may  be  those  who  suppose  that  the  Supreme  Court  of  the 
United  States  would  throw  out  a  patent  for  such  an  invention  as 
this  on  merely  technical  grounds,  because  of  a  strained  and  narrow 
meaning  of  the  word  art  as  used  in  the  Statute.  The  writer  is  not 
one  of  them.  A  court  which  has  sustained  the  telephone  process, 
which  has  always  shown  itself  desirous  of  reaching  the  fundamental 
merit  of  a  patentee's  invention  and  of  disregarding  mere  legal 
quibbles,  technical  ties  and  abstractions,  may  be  counted  on  to 
sustain  the  patent  of    a    real    inventor  for  a  real    invention.     If  the 
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increased  speed  of  the  uiacliine  was  suflicieiitly  beyoiul  the  expected 
skill  of  the  calliuj;,  if  it  was  novel  and  iincxpicled  in  rtsnlt,  start- 
ling anil  iiscfnl  in  pracUce,  it  is  clear  that  a  patent  fortius  means  or 
process  may  he  sustained,  even  thongh,  in  one  sense  of  the  word, 
it  involves  nothing  more  than  the  operation  of  mechanism,  for,  in 
another  sense  of  the  word,  it  involves  a  great  deal  more  than  this, 
namely,  a  j^reat  invention. 

The  fact  that  a  patent  for  centering,  trueing  and  finishing  a  pulley 
has  been  held  invalid  is,  perhaps,  a  basis  for  holding  that  a  mechani- 
cal process  for  squaring  off  the  edges  of  a  door  and  then  fitting  the 
door  to  the  jamb  may  also  be  held  invalid,  hut  it  is  no  reason  for 
believing  that  a  process  really  meritorious  in  itself,  which  involves 
more  than  the  obvious  skill  of  a  carpenter  or  machinist,  shall  meet 
the  same  fate. 

Specitic  attention  may  here  be  called  to  the  fact  that  the  flour- 
bolting  case  (Cochrane  vs.  Deener,  94  U.  S. ,  780)  was  commented 
on  and  approved  in  the  opinion  delivered  by  Jlr.  Justice  Brown, 
.■is  it  furnishes  the  most  persuasive  argument,  perhaps,  against  the 
criterion  which  it  is  assumed  has  been  set  up — that  all  purely 
mechanical  processes  which  maj*  or  even  must  be  executed  by 
machinery  are  necessarily  unpatentable — it  will  repay  a  moment's 
investigation.  The  process  invented  by  Cochrane  consisted  in  pass- 
ing ground  meal  through  a  series  of  bolting  reels  composed  of  cloth 
of  progressively  finer  meshes  and  at  the  same  time  subjecting  the 
meal  to  blasts  or  currents  of  air  by  which  the  superfine  flour  was 
separated  and  the  specks  and  impurities  were  so  eliminated  as  to  be 
capable  of  being  reground  and  rebolted.  This  process,  it  will  be 
seen,  consists  in  main  of  two  steps,  subjecting  the  material  to  the 
action  of  sieves  and  then  to  the  action  of  a  blast  of  air.  Both  of 
these  actions  are  purely  mechanical.  They  do  not  cease  to  be 
mechanical  because  they  operate  on  comminuted  material.  A  sieve 
is  certainly  a  purely  mechanical  tool.  A  blower  for  producing  a 
blast  of  air  is  an  equally  well-known  mechanical  tool,  and  was  so 
recognized  in  the  art  of  milling  before  Cochrane 's  invention.  The 
process  is,  therefore,  purely  mechanical  from  beginning  to  end,  and 
was  so  understood  by  the  Court.  Furthermore,  Mr.  Justice  Bradley, 
who  delivered  the  opinion  in  Cochrane  vs.  Deener,  stated  that  "If 
one  of  the  steps  of  a  process  be  that  a  certain  substance  is  to  be 
reduced  to  a  powder,  it  may  not  be  at  all  material  what  instrument 
or  machinery  is  used  to  effect  that  object,  whether  a  hammer,  a 
pestle,  a  mortar  or  a  mill.  "  Language  could  not  be  more  clear  to 
show  that  a  purely  mechanical  process  may  be  patentable.  An 
example  or  illustration  could  not  be  more  happily  chosen  to  prove 
that  hammers  or  mills,  and  by  paritj-  of  reasoning,  lathes  and 
planers,  are  not  necessarily  excluded  from  the  instrumentalities 
which  may  execute  processes  worthy  of  legal  protection.  Nothing 
can  better  indicate  that  in  all  processes  it  is  not  the  instrumentality 
or  machine  for  executing  them  which  is  to  be  considered,  but  the 
inventive  ideas  in  the  processes  as  such,  whether  they  be  executed 
by  a  hammer,  by  a  mill,  or  by  any  other  mechanical,  hydraulic  or 
electrical  machine. 

Another  instructive  fact  appears  from  the  Cochrane  case.  The 
machinery,  in  its  broad  and  generic  aspect,  and  so  far  as  it  was 
necessary  for  executing  the  process  of  the  patent,  was  confessedly 
old.  The  patentee  admitted  'the  prior  use  of  currents  of  air  in  the 
interior  of  reels  introduced  by  means  of  hollow  perforated  shafts  for 
the  purpose  of  keeping  hack  the  speck  and  increasing  the  quantity 
of  superfine  flour,  but  not  for  purifying  the  middlings  preparatory 
to  regrinding.  "  An  examination  of  his  patent  shows  that  his  own 
machine,  so  far  as  it  was  necessary  to  carry  out  the  broad  process, 
consisted  of  hollow  reels  with  perforated  shafts  therein  for  introduc- 
ing blasts  of  air.  The  machine  or  mechanism  was,  therefore,  old. 
The  process  alone  was  new,  and  it  was  sustained  despite  the  fact 
that  it  was  purely  mechanical,  as  purely  mechanical  certainly  as  the 
hypothetical  case  set  up  above  of  the  loom  for  weaving  linen  which 
turned  out  to  be  capable  of  mauufacturing  a  pile  fabric,  and  we 
have  this  conclusion  strengthened  by  the  consideration  that  the 
Justice  who  delivered  the  opinion  referred  to  hammers,  pestles  and 
mills  as  proper  tools  for  executing  patentable  processes.  These  con- 
siderations in  themselves  must  show  that  Mr.  Justice  Brown,  who 
had  the  case  of  Cochrane  vs.  Deener  beiore  him  and  discussed  it, 
could  never  have  intended  to  hold  that  purely  mechanical  processes 
are,  ipse  facto,  necessarily,  and  in  all  cases,  unpatentable. 

A  few  words  may,  in  conclusion,  be  said  about  that  much  abused 
phrase, "the  function  of  a  machine."  What  five  words  in  patent 
literature  have  a  more  terrible  sound?  And  what  words  have  their 
meaning  less  understood?  No  sooner  does  a  pleader  find  himself 
in  the    attitude    of    antagonizing  a  patent    for    a    process    than    he 


remembers  them  as  old  friends  and  proceeds  to  wield  them  with 
delight.  It  is  a  hard  case,  indeed,  into  which  they  cannot  be 
dragged.  And  jet  the  words  in  themselves,  when  properly  under- 
stood, are  perfectly  harmless.  If  a  process  which  is  carried  out  by 
a  machine  involves  no  inventive  idea  in  the  process  as  such,  irre- 
spective of  the  machine,  then  the  process  is  for  the  function  of  the 
machine;  otherwise  it  is  not.  This  is  all  there  is  to  it.  The 
phrase  adds  nothing  to  our  knowledge;  it  describes  a  conclusion,  not 
a  cause;  it  gives  us  no  criterion  for  determining  the  patentability  of 
a  process;  it  is  merely  a  descriptive  title  applied  to  sucli  processes  as 
have,  from  entirely  independent  considerations,  been  found  to  be 
unpatentable.  To  attempt  to  use  it  for  determining  patentability 
is  to  turn  logic  upside  down. 


Rope  Driving— XVI. 


BY     J.      J.      I--I.ATHEK. 

It  has  been  stated  that  a  further  decrease  of  from  S  to  8  per  cent, 
of  the  power  transmitted  by  a  rope  may  be  attributed  to  losses  in 
the  rope  itself  due  to  resistance  to  bending,  wedging  in  the  groove 
differential  driving  effect,  and  creep,  all  of  which  affect  the  loss  to 
a  greater  or  less  extent.  Various  formulas  have  been  proposed  by 
several  eminent  authorities  by  which  the  resistance  of  a  rope  to 
bending  might  be  determined. 

Eytelroein's  formula  assumes  that  the  resistance  of  a  rope  is 
directly  proportional  to  the  tension  and  the  square  of  the  diameter, 
and  inversely  proportional  to  the  radius  of  curvature  of  the  pulley ; 
in  which  case  the  stiffness  of  a  hemp  rope  for  each  winding  and 
unwinding  is  given  by 

r 

where  C  is  a  constant  equal  to  0.23,  d  is  the  diameter  of  rope  in 
inches,  r  is  the  radius  of  pulley  in  inches  and  7^  is  the  tension  in 
the  rope.  If  the  ratio  of  the  diameter  of  rope  to  the  diameter  of 
pulley  over  which  it  runs  equals  1  to  30,  the  above  formula  becomes, 
for  a  rope  running  over  two  pulleys: 

a  =  0.03  d  T. 
Reuleaux  states  that    since    transmission    ropes    are  usually    quite 
slack  the  coefficient  of  stiffness  should  be  taken  somewhat  less  than 
Eytelroein's  value,  and  suggests  that    two-thirds  would  represent  a 
fair  approximation ;  this  would  give 

2  H'-  //« 

<T=-xo.23  -  r^o.is  -  T 

3  r  1 
for  each  pulley  in  the  system. 

If  the  tension  on  the  tight  and  slack  sides  of  the  rope  be  repre- 
sented by    T,  and  Tt,  respectively,  the   average  load  on    the   rope 

1 
will   be  ;^  (  7"i  +  ^j);   if,  further,  the   conditions  be  aisumed  such 

that  the  slack  side  tension  equals  one-half  that  in  the  tight  or  driv- 

1       3 
ing  side  we  shall    have  7^=  ^  ^  ^  7"i ) ;  hence  for  two  pulleys,  when 

the  diameter  of  the  latter  equals  30  times  the  diameter  of  rope, 
/O.IS  d- 
\lSd 


1        3   „. 
X  -X   -  /i 


=  0.02d  X      Tu 

Since  Ti  has  been  taken   in    our    previous   work  as   equal  to  200  </' 
pounds,  the  stiffuess  in  the  rope  will  now  become 

a  -  0.02  rf  X  150  rf*  =  3  d\ 
Now   under   these  relations    of   tension   the   driving    force   may   be 
obtained  from 

200  d- 

P=  T,  —  T^  =  200rf-  — =  lOOi/- ; 

2 

hence  the  ratio  of  loss  due  to  bending  will  be 
<j    _     Zd^ 
P         100  d- 
For  a  ;V-inch  rope    running  over    two  pulleys  the    loss   equals  2.25 
per  cent.,  while  for  a  2-inch  rope  under   similar  conditions  the«loss 
becomes  6  per  cent.     This  is  what  we  might  expect,  for  it  is  reason- 
able to  suppose  that  the  percentage  of  loss  should  increase  with  the 
diameter  of  rope. 

It  will  be  noticed  that  the  woik  done  in  bending  a  rope  over  its 
pulley  is  directly  proportional  to  the  number  of  bends,  and,  there- 
fore, in  designing  alrope  transmission  every    effort  should  be  made 
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to  restrict  the  number  of  bends,  as  this  is  not  only  a  large  factor 
in  the  wear,  but,  as  just  shown,  the  power  trausmitteii  for  a  given 
tension  is  constantly  reduced  as  the  number  of  bends  increase. 

This  feature  is  a  decided  disadvantage  with  installations  on  the 
continuous  rope  system  where  one  rope  is  bent  in  both  directions 
around  a  number  of  pulleys  on  the  several  floors  of  a  factory. 

Under  such  conditions,  and  also  in  those  special  cases  where 
it  is  absolutely  necessary  to  run  pulleys  smaller  than  30  times  the 
diameter  of  rope,  the  user  should  put  in  the  very  best  quality  of 
loosely  twisted  rope  and  run  it  at  a  less  strain  than  would  other- 
wise be  adopted,  for  under  such  conditions  the  flexibility  and  elas- 
ticity of  the  rope  are  more  desirable  than  a  high  breaking  strength. 
While  the  foregoing  formula  of  Eytelroein  may  give  a  measure  of 
the  force  required  to  bend  a  rope  over  a  pulley  under  a  certain  set 
of  conditions,  it  will  be  evident  since  the  conditions  vary  considera- 
bly in  different  installations  that,  in  order  to  be  generally  applicable 
to  any  given  case,  a  formula  must  contain  other  factors  than  those 
included  in  Evtelroein's  and  other  similar  formulae. 

In  a  flying  rope  running  in  K  grooves,  in  addition  to  the  bending 
of  the  fibres  there  is  a  permanent  reduction  in  cross  section  due  to 
the  uniform  compression  of  the  rope,  as  vcill  be  noticed  by  measur- 
ing a  rope  that  has  been  running  some  time;  beside  this  there  is  a 
temporary  deformation  due  to  the  distortion  of  the  rope  as  it  passes 
over  the  pulley.  The  flexibility  and  elasticity  of  the  rope  undoubt- 
edly hive  much  to  do  with  the  resistance  to  bending,  and  the 
degree  of  twist  put  into  a  rope  is  an  important  factor  in  this  connec- 
tion; for  although  hard-twisled  ropes  are  very  much  stronger  than 
those  loosely  twisted,  the  internal  wear  is  much  greater  as  the  fibres 
are  held  more  rigidly  and  do  not  slide  as  freely  upon  each  other. 
The  advantages  of  lubricating  the  fibres  of  a  manilla  rope  have 
been  already  discussed;  it  is  sufficient  to  state  here  that  the  degree 
of  lubrication  affects  the  flexibility  of  the  rope,  and  hence  enters  as 
a  factor  in  determining  the  loss  due  to  bending. 

The  varying  angle  of  contact,  and  to  a  lesser  extent  the  angle  of 
the  groove,  must  also  have  a  certain  influence  upon  the  resistance. 
In  view  of  these  considerations  it  -will  be  seen  that  any  deductions 
from  existing  formulas  are  of  doubtful  utility  when  applied  to  trans- 
mission ropes  in  use,  and  should  be  considered  only  as  relative  and 
not  absolute. 

Another  source  of  loss  is  that  due  to  the  wedging  of  the  rope  in 
the  groove.  Althoagh  this  action  exists  to  a  greater  or  less  extent 
in  all  rope  transmissions  where  the  shape  of  the  groove  is  such  that 
the  rope  does  not  bottom,  yet  it  is  undoubtedly  true  that  its  effect 
in  a  well-constructed  plant  has  generally  been  over-estimated. 
That  it  does  exist  to  a  harmful  degree  can  be  seen  in  many  installa- 
tions from  the  wav  in  which  the  tight  side  of  the  rope  follows  up 
on  the  driven  pulley. 

With  the  single  rope  method  this  is  especially  true  in  new  installa- 
tions where  the  tension  is  purposely  made  rather  high  to  allow  for 
stretch  in  the  rope;  it  is,  however,  frequently  foUnd  in  the  con- 
tinuous rope  system  where  the  tension  carriage  is  over  weighted. 
The  factors  which  enter  into  the  consideration  of  this  loss  are:  ten- 
sion on  the  driving  and  slack  sides  of  the  rope,  the  angle  of  groove, 
and  the  velocity,  weight  and  condition  of  the  ropes. 

As  we  have  ureviously  shown"  the  driving  side  tension  Ti  is  made 
up  of  three  parts,  namely,  the  driving  force,  P,  the  centrifugal 
force,  /^),  and  the  tension,  Ts,  necessary  to  balance  the  strain  for 
adhesion;  that  is: 

T,  =  P+F,+  T,; 
in  like  manner  the  tension  in  the   slack  side  of  the  rope  consists  of 
the  strain  necessary  for   adhesion  plus  the   strain  due  to  centrifugal 
force;  that  is: 

T^=  T,  +  Fo- 
il has  been'  claimed  that  no  loss  can  occur  in  pulling  the  rope  out 
of  the  groove  since  the  centrifugal  force  set  up  in  the  rope  is  m-^ny 
times  greater  than  any  caused  by  the  tension  on  the  slack  side  when 
leaving  the  pulley,  but  it  is  obvious  that  a  part  cannot  be  gi eater 
than  the  whole,  and,  therefore,  the  centrifugal  force,  while  greatly 
reducing  the  wedging  force,  cannot  altogether  eliminate  it, 
(To  be  continued.  ) 


and  applying  it  after  being  reached,  and  because  the  sentiments 
there  expressed  represent  a  growing  tendency,  both,  in  the  press 
and  among  so-called  "practical  men,"  that,  if  not  hindered,  must 
surely  prove  disa«trous  to  the  formative  engineer. 

A  bright  young  "school"  engineer  was  heard  to  say  that  he  is 
actually  ashamed  to  use  a  respectable  scientific  method  for  fear  of 
being  jeered  by  his  comrades  and  perhaps  dismissed  by  his  old- 
school,  slide-rule  chief.  But  even  in  the  schools  there  is  a  deplor- 
able impatience  in  the  study  of  pure  mathematics.  The  student 
will  hardly  consent  to  anything  that  has  not  an  immediate  applica- 
tion. 

The  truth  is  that  a  first-class  constructive  engineer  can  be 
turned  out  in  a  year  or  two.  In  this  day  of  tables,  formulas,  auto- 
matic instruments,  etc.,  with  a  little  common  sense  taken  for 
granted,  there  is  no  reason  why  a  person  could  not  creditably  {xe- 
cute  any  ordinary  engineering  specifications  with  that  length  of 
training.  But  the  world  is  overstocked  with  that  class  of  men 
already.  The  present  demand  is  for  creative  engineers  who  can 
and  will  push  out  into  entirely  new  paths  and  originate  new-  methods, 
and  the  most  versatile  training  is  needed  to  produce  these  men. 
Hence  the  practice  of  to-day  cannot  be  a  test  of  the  training  for  the 
future.  Hence  topics  in  mathematics  must  be  studied  that  at  pres- 
ent have  no  application. 

One  of  the  values  of  a  technical  education  is  fou^d  in  the  new 
ideas  formed  and  these  ideas  need  by  no  means  have  immediate 
application.  If  tliat  were  the  test,  a  very  large  part  of  such  sub- 
jects as  thermodynamics,  applied  mechanics,  etc. ,  would  have  to  be 
thrown  out.  The  greatest  present  objection  is  the  necessary 
meagreness  of  the  mathematical  courses  in  our  technical  schools. 
At  present  only  the  barest  fundamental  principles  are  taught  and 
about  all  the  examples  are  given  from  mechanics  that  can  be.  As  a 
rule  such  applications  require  highh-  developed  ideas  at  the  start. 
The  graduate  does  indeed  forget  many  of  the  particular  processes 
emplo)'ed,  but  he  will  never  lose  the  general  ideas  and  methods  of 
thought  there  acquired. 

I  admit  the  necessity  for  "flexibility"  rather  than  "rigidity"  in 
practical  work.  A  great  deal  of  practice  must  be  merely  approx- 
imation. But  I  maintain  that  all  "flexibility"  in  method  is 
extremely  dangerous  without  a  previous  rigidity  in  the  determina- 
tion of  what  is  the  theoretical  condition.  It  would  be  foolish  to 
tell  a  workman  to  cut  a  wire  about  a  yard  long  if  he  did  not  know 
exactly  what  a  yard.  was.  You  must  know  the  ideal  before  making 
a  safe  approximation.  It  is  in  the  forming  of  this  ideal  that  pu7-e 
mathematics  is  indispensable.  I  cannot  conceive  how  any  one  can 
maintain  that  "the  rigorousness  of'  mathematics  leaves  little  field 
far  the  exercise  of  the  imaginative  faculty.  "  There  is  no  study  in 
existence  that  more  develops  and  necessitates  this  faculty  than 
mathematics.  It  takes  a  great  deal  more  imagination  to  succeed  in 
mathematics  than  to  write  poetry.  Indeed,  without  a  highly  devel- 
oped imaginative  faculty,  no  matte"-  how  great  his  reasoning  ability, 
it  is  useless  for  one  to  attempt  the  study  of  the  higher  mathematics. 
The  reason  can  only  act  when  tlie  material  is  well  organized,  and 
pictured  to  the  mind. 

There  is  no  "drudgery"  in  mathematics  when  properly  taught, 
and  it  is  in  the  methods  of  teaching  that  at  present  fault  should  be 
found.  As  you  conclude,  the  professor  of  mathematical  physics  is 
a  growing  necessity,  but  his  work  must  commence  where  that  of 
the  pure  mathematical  courses  now  end  and  develop  and  apply  the 
ideas  therein  imparted.  Ch.\ri,es  Edwards. 

New  Orle.^ns,  La. 


Mathematics  and  Physics. 

To  the  Editor  Qf  The  Electrical  World: 

Sir: — In  a  recent  editorial  in  The  Electrical  World  on  "Math- 
ematics and  Physics,"  a  position  was  taken  which,  with  all  respect 
for  the  judgment  of  the  writer,  I  beg  leave  to  challenge— not  that  I 
object  to  the    conclusion  in  itself,  but  to  the  manner  of    arriving  at 

*  See  Electricat,  Wort,d.  April  24,  irim. 


A  Peculiar  Phenomenon. 


To  the  Editor  of  The  Electrical  World: 

Site: — On  the  night  of  April  26,  1895,  a  friend  and  myself  were 
riding  our  bicycles  through  some  of  the  irrigated  country  nine  miles 
north  of  Lamar,  and  my  attention  was  attracted  by  the  electricity 
on  the  barbs  of  the  wire  fence.  Next  I  noticed  it  on  all  metallic 
parts  of  our  bicycles.  There  seemed  to  be  a  concentration  at  the 
hub  when  we  rode  fast,  and  when  we  rode  slowly  it  Scattered  over 
the  whole  wheel.  The  electricity  came  up  the  fork,  separated  and 
traveled  along  the  handle  bars,  going  under  the  cork  handles  and 
sending  a  jet  of  electricity  at  least  three  inches  beyond  the  end  of 
the  handles.  I  felt  as  though  I  had  hold  of  an  electric  battery-. 
This  lasted  about  30  minutes,  leaving  gradually.  The  ground  was 
damp  but  not  what  might  be  called  wet.  I  should  be  pleased  if 
some  of  your  readers  would  offer  an  explanation  of  this  peculiar 
phenomenon.  T.  A.  Peplow. 

Lasiar,  Colo. 


.Vo/^.— The  object  of  this  (iepartmciit  Is  to  give  a  dlRest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearing  in  American  and  foreijrn  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  Important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  oflSce  of  The  Elkctrical  World,  927  Chest- 
nut street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  orijdnsl  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  Hnglish,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  If  editors  of  non-electrical  journals,  or 
of  such  electrical  journalsas  are  not  legularly  abstracted,  will  send  the  compiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears, 

DYM,'\MOS,  MOTORS  AND  TRANSFORMERS. 

Single-Phase  Syiu/ironoiis  Motors.— The  "Elek.  Zeit.,"  April  25,  con- 
tains a  communication  from  Prof.  Blondell  in  whi<h  he  calls  attention 
to  a  statement  in  the  recent  paper  of  Messrs.  Bedell  and  Ryan  (see 
Electrical  World.  March  30),  to  the  effect  that  Mordey  was  the  first 
to  announce  the  law  that  for  a  synchronous  motor  there  is  a  certain 
value  of  the  exciting  current  for  which  the  armature  curve  is  a  mini- 
mum and  the  power  factor  a  maximum;  the  present  wiiter  states  that 
he  annunciated  this  law  a  year  previously  to  Mordey's  announcement  in 
"La  Lumiere  Elec,"  1S92,  where  he  also  showed  bow  to  calculate 
this  excitina;  current  (vol.  45.  p. 423  and  563) ;  he  also  showed  in  that  article 
that  there  is  a  value  for  the  self-induction  which  will  insuie  the  maxi- 
mum stability.  He  calls  attention  to  the  peculiar  behavior  of  the  motor 
used  by  Bedell  and  Ryan  which  is  different  from  any  that  he  has  used. 
Regarding  parallel  coupling  of  alternators  be  says  that  experience  with 
the  tr.'nsmission  of  power  does  not  completely  solve  the  problem, 
because  in  parallel  coupling  both  machines  are  shunted  by  the  external 
circuit;  all  alternators  can  be  easily  connected  in  parallel  when  not 
loaded,  the  difBculty  arises  \vhen  they  aie  loaded,  which  leduces  the 
relative  values  of  the  synchToniz'ng  currents;  he  believes  to  have  shown, 
in  the  article  refeirtd  to,  that  the  ease  of  parallel  coupling,  for  a  non- 
inductive  circuit,  depends  on  the  ratio  of  the  current  which  each 
machine  will  give  when  short-circuited  and  that  which  they  are  to 
generate  for  the  external  circuit;  he  therefore  does  not  include  himself 
among  those  who  believe  the  ideal  will  be  found  in  the  reduction  of  the 
self-induction  ;  there  is  a  limit  below  which  one  must  not  go  but  in 
piactice  thee  is  no  fear  of  reaching  this  limit.  On  account  o£  the  use 
of  synchronous  motors  it  is  not  allowable  to  reduce  the  armatuie  reaction 
to  a  minimum. 

.-Ir/Hd/K'-f  AVijc/jW— Referring  to  a  recent  papet  of  Bedell  and  Ryan 
in  The  Electric.\l  World,  March  30,  the  Lond.  "Klec.  Rev.,"  Apiil  26, 
states  that  it  is  stiange  to  see  how  people  disregard  the  fact  on  which 
Mr  Siyers  laid  so  much  stress,  namely,  that  his  device  is  not  designed 
simply  to  prevent  sparking,  as  machines  are  built  sparkless  without  it, 
but  the  adv.Antages  secured  by  bis  device  are  that  the  machines  can  be 
designed  with  iron  imbedded  conductors,  minimum  clearance,  minimum 
exciting  force  and  minimum  weight  and  cost,  at  the  same  time  securing 
absolute  sparklessness. 

RcversibU  Regenerative  Armatures  and  Skort-air-spaee  Dynamos. — Mr. 
Sayeis'  Institution  paper,  which  was  abstracted  in  the  Digest,  March  15. 
23,  and  30  (also  April  13  and  20),  is  published  in  full  with  all  the  illustra- 
tions and  the  discussion  iu  the  "Jour,  Inst.  Elec.  Eng. "  for  April. 

Multiple  Current  Dynamos.— Mr.  Rankin  Kennedy  in  a  communication 
to  the  Lond.  "Elec.  Rev.,"  April  26,  refers  to  a  statement  in  the  serial 
by  Mr.  Wiener  in  The  Electric.\l  WORr.D  in  which  he  ascribes  to  Mr. 
Sayers  the  invention  of  the  method  of  obtaining  two  or  mote  currents  of 
different  voltages  from  the  same  armature  (which  consists  in  cutting 
deep  wide  slots  parallel  to  the  aimatuie  producing  neutral  points  upon 
which  intermediate  brushes  may  be  placed);  Kennedy  claims  that  this 
is  a  mistake  as  this  method  was  patented  to  him  April  4,  1892,  English 
patent  No.  1,640. 

Continuous  Current  Dynamo.— hn  illustrated  description  of  the  4-pole 
machine  of  Messrs.  Balas  and  Couffinbal  is  given  in  "L'Ind.  Elec," 
April    25. 

Dynamo  and  Motor  Design. — A  brief  abstract  of  a  recent  lecture  by 
Mr.  Dunn  is  published  in  the  "Joui. Frank.  Inst."  for  May;  the  lecture 
was  iu  many  respects  similar  to  the  one  by  that  writer  which  was 
abstracted  in  the  Digest,  Jan.  5. 

Design  and  Construction  of  Dynamos. — A  serial  on  "The  Factory 
Practice  in  the  Designing  and  Construction  of  Dynamos"  by  Mr.  Woods, 
is  begun  in  "Elec.  Ind."  for  May;  the  present  portion  is  somewhat 
elementary  in  chaiacter. 


LIGHTS  AND  LIGHTING. 

.Searc/i  /.iglil  tnihe  labanese  War. — According  to  the  "Elec.  Friend" 
'Japanl  for  March,  the  search  light  on  the  Chinese  man-of-war  in  the 
battle  of  Wei-Hai-Wei  formed  a  very  good  target  for  the  Japanese  torpedo 
boat. 

Willirani  Arc  f.amp.—K  brief  description  of  this  lamp  is  given  in'the 
Lond.  "Elec.  Eng.,"  April  26. 

Train  f.ighting. -KccorAxng  to  the  "Araer.  Eng,"  "R,  R.  Jour.," 
for  May,  the  Midland  Railway  of  England  has  abandoned  the  electrical 
system  of  train  lighting  with  which  several  of  its  tialns  have  been 
equipped,  on  account  of  its  unieliability  and  expensiveness ;  the  efforts 
to  pet  feet  the  system  sufficiently  to  meet  the  lequirements  of  the  service 
were  unavailing. 

Stage  Lighting. — The  Mayrhofer  system  is  described  and  illustiated 
in  the  "Elec.  Eng.,"  May  8. 

POWER  AND  HEAT. 

Heating  and  Cooking. — A  Society  of'  Arts  paper  by  Mr.  Crompton  is 
reprinted  in  the  Lond.  "Elec."  and  Lond.  "Elec.  Eng.,"  April  26,  the 
latter  containing  also  the  discussion,  apparently  in  abstract,  and  the 
illustiations;  the  "Elec.  Rev."  contains  a  short  abstract  of  the  paper. 
The  application  of  electricity  to  heating  and  cooking  has  been  regarded 
as  impracticable  and  too  costly;  the  object  of  this  paper  is  to  show  thai 
this  is  fat  from  being  the  case  and  that  electric  heating  and  cook- 
ing has  now  advanced  to  a  highly  practicable  and  usefu'  stage.  He 
describes  in  detail  the  construction  of  the  apparatus  made  by  his  com- 
pany: they  use  nickle  steel  alloys  which  are  much  better  than  German 
silvei  and  the  enamel  consists  of  two  or  more  layers  of  different  refract- 
ory characteis,  the  wire  is  applied  in  the  form  of  a  crimp»d  ribbon  bent 
by  a  machine  and  transferred  to  the  heated  metal  plates  by  means  of  a 
magnet.  He  describes  his  platinum  thermometer  (see  below  under 
instruments)  by  means  of  which  measurements  of  the  heat  required  in 
cooking  wete  made  with  a  high  degree  of  accuracy  and  from  this  the 
amount  of  energy  required  for  different  operations;  the  results  are  given 
in  a  table  in  which  the  cost  per  kw  hour  is  estimated  as  Scents;  the 
following  are  some  of  the  results;  the  cost  of  the  energy  required  to 
raise  a  plate  for  roasting,  baking,  or  frying  to  400  degrees  F.  in  30  min- 
utes is  3  62  cents;  that  for  heating  a  radiatoi  plate  to  264  degrees  F, 
(apparently  in  one  hour)  for  warming  the  air  of  a  room  is  4  cents;  that 
for  boiling  one  pound  of  water  in  a  tea-kettle  is  0.64  cent.  He  claims 
that  the  opinions  frequently  stated  that  electrical  heating  is  too  expen- 
sive to  become  general,  are  based  on  an  insufficient  knowledge  of  the 
economy  of  cooking  a?  generally  carried  on  ;  the  smallness  of  the  results 
obtained  by  electrical  methods  aie  astonishing;  the  amount  of  heat 
actually  utilized  in  cooking  on  the  ordinary  stove  he  found  by  experi- 
ment to  be  not  more  than  2  per  cent.  ;  the  enormous  waste,  except  when 
boiling  water  and  stewing,  is  due  to  the  fact  that  radiated  heat  is  used; 
with  a  properly  arranged  griller  heated  electrically  65  per  cent,  of  the 
heat  energy  is  used  in  the  meat;  with  gas  cooking  the  percentage  is  not 
so  striking  hut  is  still  very  favorable  to  electricity  because  the  heat 
communicated  to  the  food  is  by  radiation  from  gas  flames,  tlie  ventilat- 
ing current  carrying  away  at  least  80  per  cent. ;  with  electric  cooking 
the  vessel  is  peifectly  cir-tighl,  no  ventilation  being  necessary;  in  an 
oven  fully  90  per  cent,  of  the  heat  may  be  utilized  representing  4.5  pel 
cent,  of  the  whole  energy  of  the  coal ;  thus  the  electrical  oven  is  twice 
as  economical  as  the  ordinary  oven.  He  refers  also  to  the  convenience^ 
and  the  superior  results,  the  food  in  the  ordinary  method  being  fre- 
quently injured  or  dried  up  while  the  absence  of  the  ventilating  currents 
in  the  electiic  process  prevents  this  and  the  facility  for  regulating  the 
temnerature  is  much  greater.  He  sees  no  leason  why  in  a  few  years  a 
majority  of  the  users  of  electric  lieht  will  not  do  all  their  cooking  by 
electric  means  using  solid  fuel  only  for  boiling  purposes.  Regarding  the 
heating  of  the  Vaudeville  Theatre  he  added  that  it  was  found  that  the 
electric  radiators  are  convenient,  safe  and  economical.  The  discussion, 
as  abstiacted,  contained  nothing  of  interest. 

Polyphase  Plant.— h  long  abstract  of  Mr.  Boucherot's  description  of 
the  lighting  and  power  plant  at  the  Weyher  &  Richmond  works,  is  pub- 
lished in  the  "Jour.  Inst.  Elec.  Eng."  for  April.  An  abstract  of  the 
original  appeared  in  the  Digest,  Feb.  2;  see  also  Jan.  26  and  April  6. 

Electrically  Operated  Canal  Locks.— "Vlrxi.  Elec,"  April  25,  refers 
briefly  to  expeiiments  which  aie  to  be  made  in  Holland. 

Crane.— K  biief  illustrated  description  of  an  odd  form  is  given  in 
"L'Elec  ,"  April  27;  it  travels  on  a  single  Jrail  on  the  floor  and  is 
guided  by  two  tails  on  the  ceiling. 

New  Science  of  Electrical  Heating.— The  "Eng.  Mag."  for  May  con 
tains  an  article  with  this  title  by  Mr.  Hadaway;  it  is  in  favor  of  electric 
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hotintr  under  certain  circumstances.  In  a  good  .iteani  and  electric  plant 
10  per  cent,  of  the  fuel  euerRy  can  be  secured  in  the  electric  current, 
and  of  the  balance  35  per  cent,  is  a  direct  loss,  and  -i.^  per  cent,  indiicct; 
the  latter  can  be  utilized  over  limited  distances.  He  suggests  the  term 
multi-potential  therino  sy.item  lor  one  in  which  electiic  energy  is  used 
as  the  "high  potential  heat  factor,"  that  is.  for  beating  above  212  degrees 
F..  and  the  exhaust  steam  is  used  for  the  low  potential  heat  factor,  for 
temperatures  below  212  degrees  F.  ;  the  ratio  of  the  high  and  the  low 
potential  heat  is  abnut  1  to  .'!  b.ised  on  the  thermo-units,  and  the  total 
fuel  efficiency  is  then  about  SO  per  cent.  ;  a  fair  rate  of  charge  would  be 
about  4  to  5  times  as  much  for  the  high  potential  heat  as  for  the  low. 
The  cost  of  electric  cooking  at  4  cts.  pet  horse  power  hour  is  not  greater 
than  gas  at  $1  pei  thoi:said,  provided  the  water  healing  is  omitted. 
He  believes  that  this  double  system  brings  electric  heating  to  a  practi- 
cal and  remunerative  basis;  he  cites  two  illustrations  of  an  approach  to 
this  system.  He  shows  the  effect  on  the  load  factor  of  a  station  and 
compares  the  pi  ices  charged  by  the  New  York  Steam  Company  a-jd  the 
Edison  Electiic  Illuminating  Company,  of  New  York,  from  which  he 
finds  that  the  foimer  furnishes  heat  at  .40  cts.  for  1,110  theimo-units. 
while  the  latter,  allowing  50  per  cent,  discount  to  large  users,  will  sell 
20.51S  thermo-units  for  40  cts.,  the  ratio  between  the  two  being  nearly  54 
to  1 ;  even  allowing  a  charge  of  5  times  as  much  for  the  high  potential 
heat' as  for  the  low.  the  ratio  will  still  be  10  to  1,  which  indicates  what 
might  he  accomplished  could  two  plants  be  run  conjointly  for  a  multi- 
potential  heal  supply.  He  quotes  from  Lord  Kelvin's  well-known  article 
of  the  year  1S53,  and  suggests  applications  of  it  in  the  foim  of  a  uni- 
potential  system  which  he  thinks  would  largely  increase  the  central 
station  load  factor.  For  electric  heating  to  be  economical  a  multi- 
potential  system  must  be  used.  Regarding  car  heating  he  suggests  that 
a  small  amount  of  sensible  warmth  is  all  that  is  necessaiy,  and  this  can 
be  produced  by  less  than  100  watts  per  sq.  ft.  of  suiface  and  in  a  20-ft.  car 
20  sq,  ft.  of  radiating  surface  is  sufficient  for  average  conditions  and  35 
for  extreme  conditions.  He  suggests  that  electric  loads  should  locate 
their  stations  near  business  blocks  so  as  to  utiJize  their  exhaust  steam 
for  heating.  Regarding  the  cost  of  electiic  cooking  he  refers  to  an 
experimental  plant  which  has  been  operated  for  15  months  under 
ordinary  conditions,  the  results  of  which  show  that  the  cost  of  electric 
cooking  is  practically  equal  to  that  with  the  gas  and  coal  stove  as  usu- 
ally run.  when  electricity  cost  4  cts.  per  horse-power  hour ;  under  the  best 
control  this  would  be  slill  more  favorable.  He  sees  no  reason  why  hotels 
and  public  institutions  operating  their  own  plants  so  as  to  secure  a  multi- 
potential  system  should  not  employ  electricity  for  cooking,  very  exten- 
sively and  solely  for  the  purpose  of  economy,  for  electricity  in  a  well- 
designed  isolated  plant  costs  much  less  than  4  cts.  per  horse  power  houi  ; 
in  domestic  life  the  ratio  required  is  found  to  be  practically  five  paits 
of  diffused  heat  and  one  part  of  high  temperature  heat. 

Electric  ^^o(ors  at  tin-  Sout/ntari  Foundry.— A  brief  description  of  the 
electrical  distribution  of  power  at  these  shops  is  published  in  the 
"Amer.  Eng.  &  R.  R.  Jour."  for  May. 

Three-phase  Plant  at  Pachuca.—K  brief  description  of  this  plant. 
near  the  city  of  Mexico,  is  published  in  the  "Eng.  &  Min.  Jour.,"  May 
4;  the  powei  is  derived  fiom  a  wateifall  and  aggregates  20,000  hp;  the 
line  potential  is  10.000  volts. 

Polyphase  Plattt.—hn  abstract  of  Mr.  Boucherer's  article,  mentioned 
above,  is  published  in  the  "Elec.  Rev.,"  May  8. 

TRACTION. 

Mountain  tiaihuays  in  the  Alps. — In  a  brief  article  by  Mr.  Boistel  in 
"L'Ind.  Elec,"  April  25,  he  gives  tabular  data  for  five  Swiss  mountain 
roads  for  steep  grades,  three  of  which  are  operated  electrically,  one  by 
steam  (Pilatus)  and  another  by  a  water  counter-weight  (Santerbiuunenl. 
and  compares  the  results.  It  appears  that  the  cost  of  construction  of  the 
electric  lines  is  about  one-thiid  of  that  of  the  others,  the  cost  of  opera- 
tion from  one  to  two-thirds,  the  weight  of  the  trains  from  40  to  63  per 
cent.,  and  the  fare  60  per  cent. ;  the  results  therefore  show  in  a  striking 
manner  the  great  superiority  of  electric  traction  foi  steep  grade  moun- 
tain roads. 

"  Surjace  Contact  System. — The  recent  paper  of  Mr.  Vuilleumiei  on  the 
system  used  at  Lyons,  mentioned  in  the  Digest,  Feb.  2  (foi  description 
see  Oct.  13.  20  and  27).  is  abstracted  in  the  "Jour.  Inst.  Elec.  Eng."  for 
April.  The  motive  power  is  obtained  from  gas  engines  run  with  power 
gas;  the  results  of  some  tests  are  given  showing  that  with  10  cars  at 
work  the  consumption  of  coal  was  from  2  to  3  5  pounds  every  kilowatt 
hour;  the  cost  of  the  system  is  said  to  compare  well  with  the  overhead 
trolley  system. 

Electric  Traction  in  a  Mine.— The  "Bui.  Soc.  Int.  des  Elec."  foi 
March  contains  a  well  illustrated  paper  by  Mr.  Hillairet  describing  a 
provisional  installation  in  a  coal  mine  near  St.  Etienne,  Fiance,  in 
which  a  locomotive  is  used  ;  it  has  been  in  operation  15  months  and  the 
results  are  very  satisfactory;  the  current  is  taken  from  a  conductor 
about  nine  inches  above  the  ground:  the  illustration  of  the  locomotive 
was  reproduced  in  the  "Elec.  Eng."  (N.  Y'.),  May  1. 

El  ctric  1  raction  on  Canals. — The  "Bui.  Soc.  Int.  des  Elec."  for 
March  contains  a  long  paper  by  Mr.  de  Bovet  giving  an  illustrated 
description  of  his  system  of  canal  boat  traction  in  which  the  current  is 
taken  from  a  side  overhead  trolley  wire  and  the  tractive  force  obtained 
fiom  an  anchored  chain  passing  over  a  side  pulley  on  which  the  friction 
is  produced  by  a  magnetic  pull.  The  illustrations  of  some  of  the  appa- 
ratus were  reprinted  in  the  "Elec.  Eng."  (N.  Y'.),  May  1. 


Electric  /•>>/)■.— The  "Elek.  Zeit.,"  April  IH,  contains  an  illustrated 
article  by  Mr,  Trumpy,  describing  the  electric  ferry  at  Hergan,  a  full 
abstract  of  which  with  the  illustrations,  was  published  in  Tin-;  Ei-icCTKi- 
CAL  World  la.st  week,  page  553, 

Accumulator  Traction.  — A  summary  of  the  data  for  the  experimental 
roads  at  Hagen  and  Vienna  in  which  the  alkaline  accumulator  is  used, 
is  given  in  "L'lnd.  Elec,"  April  25. 

Traction  A/olors. —  In  Mr.  Dawson's  long  serial  on  electric  traction  in 
Lond.  "Engineeiiug."  April  26.  he  gives  a  well-illustrated  description, 
including  dimensions,  of  several  of  the  prominent  American  and  European 
motors. 

Kesistance  of  Traction. — A  translation  of  Mr.  Pellisier's  recent  article 
(see  Digest,  Dec.  6.  25,  Feb.  23),  is  given  in  abstract  in  the  "Jour.  Inst. 
Elec.  Eng."  for  April. 

Geneva.— A  translation  of  the  description  of  this  road,  leferred  to  in 
the  Digest,  April  o,  is  given  in  abstract  in  the  "Jour.  Inst.  Elec.  Eng." 
for  April. 

Railway  Competition.— "Vhe  "Eng.  Mag."  for  May  quotes  from  a 
recent  article  in  the  "  R.  R.  Gaz. ,"  March  29,  and  comments  on  it.  In 
the  quotation  it  is  stated  that  the  true  cost  of  performing  the  service 
receives  very  little  attention  fiom  the  "aggressive  competitors"  (lefei- 
nng  to  the  trolley  roads) ;  electric  loads  with  a  new  track  and  equipment 
can  get  along  for  a  while  with  very  little  expenditure  for  repairs,  and 
managers  in  many  cases  base  their  calculations  on  a  false  assumption 
that  the  first  low  operative  expenses  can  be  permanently  maintained, 
"they  know  it  is  false  but  that  makes  no  difference";  the  favorable 
attitude  of  the  public  may  not  last  and  taxes  may  be  imposed  where 
now  everything  is  free.  Quoting  from  the  same  journal  foi  April  5,  it  is 
thought  certain  that  the  trolley  lines  will  before  long  begin  to  do  a 
parcel  express  business  and  can  cany  this  on  with  great  efficiency;  it  is 
quite  probable  that  they  may  eventually  carry  heavy  freight  to  some 
extent.  The  question  is  asked  how  steam  roads  are  going  to  defend 
themselves,  and  it  is  suggested  that  they  will  either  use  electricity  them- 
selves and  build  cheap  branches  or  buy  up  the  electrical  lines  outright 
and  operate  them  as  an  integral  part  of  their  system;  the  convenience 
of  the  public  must  finally  decide  the  question  or  competition  "and  it  is 
idle  fot  any  one  to  claim  that  electric  lines  shall  be  confined  to  the 
limit  of  the  old  horse  car  roads  in  our  large  cities;"  the  inevitable 
mutual  adjustment  of  the  competition  is  a  mattei  which  individuals, 
legislatures  and  courts  are  alike  powerless  to  prevent. 

Direct-Connected  Machines. — The  "St.  Ry.  Jour."  for  May  contains  a 
communication  from  Mr.  Wright  (of  the  Siemens  &  Halske  Co.)  giving 
his  views  regarding  the  direct-connected  machines.  If  the  choice  is 
between  several  belt  connected  generators  and  a  large  direct-connected 
generatoi  the  latter  will  prove  the  cheapest  in  first  cost,  in  operation 
and  especially  in  maintenance;  the  saving  in  the  cost  of  opeiation  will 
be  from  20  to  40  per  cent.  ;  he  gives  the  loss  of  energy  due  to  the  use  of 
belts  under  favorable  conditions  as  assumed  by  leading  companies  in 
the  United  States,  which  are  as  follows;  horizontal  belts  6  per  cent., 
vertical  10  per  cent.,  countershaft  with  horizontal  belt  12  per  cent., 
countershaft  with  vertical  belt  16  per  cent.,  slow-speed  engine  with 
main  and  counteishaft  and  belts  25  pet  cent.  He  quotes  from  an  article 
by  Mr,  Crompton  published  about  a  year  ago.  In  nearly  every  case  he 
(Wright)  believes  that  the  ultimate  economy  will  wariaut  the  adoption 
of  direct-connected  machinery;  with  a  station  of  sufficient  capacity  he 
recommends  2,000  hp  as  a  unit.  He  quotes  Mr.  Kapp  as  showing  that 
more  than  four  times  the  electrical  output  can  be  obtained  at  a  little 
more  than  twice  the  cost  in  a  large  as  distinguished  from  a  small 
dynamo. 

Emergency  Braie.  —  Mr.  Walker  in  the  "St.  Ry.  Gaz,,"  May  4.  states 
that  the  Bonta  brake  (see  Digest.  May  4),  is  exactly  the  same  as  the  one 
which  he  has  been  using  on  steep  grades  for  over  thiee  years  with  per- 
fect satisfaction  and  he  now  has  a  great  many  in  operation  ;  a  single 
movement  of  the  switch  handle  stops  the  car  in  about  a  single  car 
length  when  it  is  at  full  speed;  the  cost  of  the  attachment  on  the  old 
Sprague  switches  is  less  than  one  dollar. 

Conduit  Systems. — The  Olbricht  system  is  briefly  described  and  illus- 
trated in  the  "Elec.  Rev.,"  May  8;  it  is  quite  simple,  the  two  conduc- 
tors being  secured  diiectly  beneath  the  two  flanges  forming  a  slot;  (how 
the  pressure  of  heavy  wheels  on  the  slot  is  taken  up  is  cot  shown). 

A  description  of  the  Dion  system,  taken  from  a  daily  newspaper,  is 
given  in  the  "Elec.  Eng.,"  May  8;  the  system  is  being  tried  in  Brock- 
ton,  Mass. 

Heihnann  Locomotii'e. — A  brief  illustrated  description  of  one  of  the 
new  locomotives,  which  are  approaching  completion,  is  given  in  the 
"St.  Ry.  Gaz.,"  May  4. 

Electric  Carriage.— Tbs  "first  electric  carriage  in  Boston"  is  illus- 
trated in  "Elec.  Rev.,"  May  8. 

Rapid  Transit  in  Philadelphia. — A  recent  discussion  on  the  subject  at 
the  Engineers'  Club  of  Philadelphia  is  published  in  their  "Proceed- 
ings" for  April. 

Power  for  Electric  Railways. — The  translation  of  Mr.  Pellissier's 
article,  abstracted  and  leferied  to  in  the  Digest,  Dec.  8,  22,  and  Feb.  23, 
is  published  in  "Elec.  Age."  May  4. 

Motor  Repairs. — The  "St.  Ry.  Jour."  for  May  contains  an  article  by 
Mr.  Sbepard  on  repairing  the  Westinghouse  iQOtoi, 
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Ltgal  Aspect  oj  Elfctrolysis.—'W.r.  Towiisend's  article.  wl)ich  was 
abstracted  in  the  Digest,  April  13,  is  reoriiiled  in  Ibc  "West.  i;i,,"  May  11. 
Detroit  &  Mt.  Clemens  High  Speed  Kailiray.—A  description  (jI 
this  line,  which  is  under. construction,  is  published  with  a  number  of 
illustrations  in  the  "St.  Ry.  Gaz.,"  May  4;  the  "St.  Ky.  Jour."  foi  May 
contains  a  brief  description  of  it.  The  line  is  about  15  miles  in  length 
and  the  cars  will  be  run  at  a  speed  of  .15  milcii  an  lioui  :  the  road  is  prac- 
tically without  grades  or  curves;  each  car  will  be  equipped  with  two 
motors  having  an  aggregate  capacity  of  100  hp  and  is  intended  to  draw  a 
trailer;  the  line  is  designed  to  cairy  freight  as  well  as  passengers. 

Electric  Raihvays  in  Connecticut.— A  short  aiticle  in  the  "St.  Ky. 
Jour."  for  May  gives  a  map  of  the  State  of  Connecticut  with  the  lines 
of  the  New  York,  New  Haven  &  Haitford  K.  R.  Company  togethei  with 
the  electric  raihvays  in  opeiation  and  in  course  of  construction.  A  table 
is  given  showing  the  falling  off  in  the  steam  railway  traffic  on  different 
roads  due  to  the  parallel  electric  lines. 

Philadelphia.— K  brief  summary  of  the  electric  loads  in  Philadelphia 
is  given  in  the  presidential  address  of  Mr.  Trautwine  in  the  "Proc. 
Eng.  Club,  Phila.,"  for  .\pril;  at  the  end  of  1H94  the  total  mileage  of 
the  electrical  roads  was  250. 

Hoboken. — A  well-illustrated  description  of  the  North  Hudson  County 
Railway  is  published  in  the  "St.  Ky.  Gaz.,"  May  4. 

Steimiay.—\  well-illustrated  description  of  the  power  house  of  this 
railway  is  published  in  the  "St.   Ky.  Jour."  for  May. 

Columbus.— K  new  power  house  of  the  Columbus  Central  Railway 
Company  is  described  and  illustiated  in  "Elec.  Ind.  "  foi  May. 

Hartford.— \  long  well-illustrated  description  of  the  street  railway 
system  of  Hartford  is  given  in  the  "St.  Ky,  Jour."  for  May. 

Lock  Haven.— Some  details  of  this  road  are  described  and  illustrated 
in  the  "Elec.  Eng.,"  May  8. 

Dayton.— A  brief  illustrated  desciiption  of  this  road  is  given  in  "lilec. 
Ind."  for  May.. 

Chicago.— A  biief  description  of  the  Metropolitan  West  Side  Elevated 
Road  is  published  in  the  "St.  Ry.  Jour."  for  May. 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 
Regulating  Inslatliitions  Driven  by  Turbines. — The  "Elek.  Zeit.."  April 
25,  contains  a  long  aiticle  by  Mr.  Egger  in  which  he  calls  attention  to 
the  difficulties  in  regulating  the  speed  in  electrical  installations  driven 
by  turbines  and  dcsciibes  an  apparatus  devised  by  himself  which  is  in 
use  in  a  number  of  installations  with  great  success,  in  some  of  which 
the  oidinary  methods  failed  completely.  The  principle  of  the  apparatus 
is  to  automatically  insert  a  resistance  in  the  circuit  of  the  dynamo  cor- 
responding to  a  load  equal  to  the  difference  between  the  full  load  and 
that  which  is  being  utilized,  thereby  always  keeping  the  load  on  the 
dynamos  and  turbines  exactly  the  same;  the  resistance  consists  of  an 
electrolyte  made  of  water  and  soda,  and  containing  one  fixed  electrode 
and  another  movable  one  the  latter  being  inserted  to  a  gieater  or  less 
depth  by  an  automatic  apparatus;  the  electrodes  consist  of  a  row  of 
carbon  rods;  the  movable  electrode  is  connected  to  the  armature  of  a 
machine  like  a  dynamo,  whose  armature,  however,  has  only  one  large  roil 
and  no  commutator  (being  therefore  the  equivalent  of  a  mere  magnet) ; 
this  machine  is  series  wound  and  is  connected  in  the  main  circuit,  the 
current  in  which  is  to  be  kept  constant;  the  cunent  through  this  regu- 
lator tends  to  turn  the  armature  so  as  to  lift  the  electrode  out  of  the 
solution  and  a  counterweight  tends  to  move  it  in  an  opposite  direction; 
the  current  through  the  resistance  shunts  the  motors  in  the  circuit;  for 
different  positions  the  torque  for  a  constant  current  is  said  to  be  neatly 
constant  and  a  position  of  equilibrium  betweer  this  torque  and  that  of 
the  counterweight  will  he  leached  for  loads  in  the  external  circuit.  The 
results  obtained  are  said  to  have  been  surprisingly  good;  the  greatest 
difference  in  speed  which  could  be  noticed  was  only  2  per  cent.  ;  he 
suggests  using  a  similar  piinciple  for  other  automatic  regulatois. 

Installation  Statistics  for  Japan.— The  "Elec.  Friend"  (Japan)  for 
March  gives  full  statistics  for  isolated  lighting  plants  in  Japan  up  to 
August,  1893;  total  Si,  numbei  of  incandescent  lamps  17,145  nearly  half 
of  which  are  used  in  cotton  factories,  number  of  arc  lights  123;  the  first 
isolated  plant  was  installed  in  Japan  in  April,  1883,  in  the  Y'okosuka 
navy  yard. 

Statistics  for  Germany.— the  Lond.  "Elec,"  April  26,  abstracts  brieSy 
the  table  of  statistics  referred  to  in  the  Digest,  April  27. 

Novel  Lighting  System.— ^hete  is  a  proposal  on  foot  to  light  various 
towns  and  villages  near  the  Seine  from  Paris  to  Havie  consisting  in 
providing  the  cities  with  accumulatoi  plants  which  are  charged  from  a 
large  floating  central  station  which  is  moved  up  and  down  the  river, 
charging  batteries  in  turn. 

7'y/zV.— Accoiding  to  the  "Elec.  Fiiend"  (Japan)  for  March  the  chim- 
ney for  the  Electric  Light  Co.  of  that  city  is  made  of  iron  lined  with 
brick;  it  has  no  stays;  the  height  is  200  feet,  the  diameter  at  the  top  9 
feet,  and  at  the  base  18  feet;  it  appears  to  withstand  the  frequent  earth- 
quakes in  that  countiy. 

Leicester. — A  description  with  good  illustrations  of  this  alternating 
current  station  is  published  in  the  Lond.  "Elec.  Rev."  and  "Elec. 
Eng.,"  April  26,  the  latter  containing  a  plan. 

Belfast. — A  description  of  this  accumulator  station  with  some  good 
illustrations,  is  published  in  the  Lond.  "Elec.  Rev.,"  April  26. 

Louisville  Auditorium  Plant.— An  illustrated  description  is  published 
in  the  "West.  EL,"  May  11. 


■  Manchester. -A  brief    description    of    this   ICnglish    municipal    plant, 
giving  costs,  is  published  in  the  "Jvlec.  Rev.,"  May'W. 
WIRES,  WIRING  AND  CONIiUlTS. 

I'n.Aiground  Mains  in  H.rlin.— A  UansXaXion  of  the  portion  of  Dr. 
Kallmann's  papei  refciiing  to  the  precaution  taken  to  insure  safety,  is 
published  in  the  Lond.  "Elec,"  Apiil  2(.;  the  paper  was  referied  to"  in 
the  Digest,  April  27.  A  somewhat  lengthy  discussion  of  the  paper  is 
reprinted  apparently  in  full  iu  the  "Elek.  Zeil.,"  April  \n. 

lUnaing  Tests  for  Cupp,r  //Vr^.-Tlie  "llul.  Soc.  Beige,"  Oct.-Dec., 
contains  a  short  aiticle  by  Mr.  Colaid  in  which  he  g  vts  simple  for^uu- 
las  for  calculating  the  number  of  bends  which  a  wire  of  a  given  diam- 
eter win  stand,  through  a  circle  of  given  radius;  tables  of  data  are  given 
showing  how  the  figures  agiee  with  those  obiain>-d  from  expeiiinents. 

Earthing  the  A'eutral  Conductor. —The  Lond.  "Elec,"  April  26, 
reprints  in  part  a  translation  of  the  report  leferied  to  in  the  Digest. 
April  13,  which  is  strongly  is  (avor  of  earthing;  the  report  is  discussed 
editorially. 

Distribution  Tojoer.— Thai  used  in  the  Salzungen  installation  referred 
to  in  the  Digest.  May  4,  is  illustrated  in  the  "West.  EL,"  May  U. 
ELECTRO-PHYSICS  AND  MAGNETISM. 

Alternating  and  Interrupted  Electric  t'w/re'n/j.— A  reprint  of  a  Royal 
Institution  lecture  by  Prof  Forbes  is  begun  in  the  Lond.  "Elec.  Eng.," 
April  26;  the  whole  lecture  is  biiefly  abstracted  in  the  Lond.  "Elec. 
Rev.,"  April  26.  He  describes  mechanical  analogies  for  the  various 
cases  of  the  propagation  of  electricity  with  special  reference  to  sub- 
marine telegraphy,  .\mong  others  he  describes  an  experiment  with  an  end- 
less chain  hung  vertically  ovei  a  mo;oi  pulley  and  driven  at  a  high  speed, 
which  then  acts  like  a  rigid  body,  going  thiongh  a  series  of  motions  if 
displaced  (but  in  the  present  poition  he  does  not  seem  to  draw  any 
analogies  from  it).  Electrical  momentum  corresponds  to  self-induction 
and  capacity  involves  a  certain  pliability  oi  flexibility  of  the  chain, 
representing  the  conducto,  ;  the  toique  oi  twist  in  a  shaft  is  analogous  to 
a  current  in  a  conductor ;  capacity  may  be  taken  as  a  yielding  in  the 
direction  of  motion  ;  a  further  analogy  with  a  cable  is  illustrated  but 
the  description  in  the  abstract  is  not  sufficiently  clear,  (it  will  be 
referred  to  again  when  the  paper  is  published  in  full.) 

Effect  of  Electric  Railways  on  P hysical  Laboratories.— A<^co\&\r\z  to  an 
editorial  in  the  "Elek.  Zeit.,"  April  25,  the  Electrical  Society  of 
Germany  and  the  Imperial  Technical  Institute  are  about  to  investigate 
and  report  on  this  subject,  compiling  the  literatuie,  including  any  com- 
munications which  may  be  sent  them;  the  chief  questions  are  bow  gieat' 
the  efTect  on  the  magnetic  field  is  and  foi  what  measurements  and 
reseaiches  the  use  of  instruments  which  cannot  be  made  to  be  independ- 
ent of  the  earth's  field,  are  absolutely  necessaiy.  • 

Electrostatic  Capaci  ies.-Tht  Lond.  "Elec.  Rev.,"  April  26,  calls 
attention  to  the  recent  (American)  paper  by  Prof.  Nipher  calling  atten- 
tion to  an  error  in  the  statement  that  the  lines  of  force  or  induction 
around  an  electrified  body  distribute  themselves  as  if  the  space  ofifered 
resistance  to  their  passage ;  this  is  not  the  case,  which  is  shown  by 
refeience  to  a  hollow  spherical  conductor  with  an  opening  into  its 
interior  and  which  would  be  absolutely  devoid  of  charge  on  its  inner 
surface  but  if  immersed  in  a  conducting  fluid  quite  an  appreciable 
amount  of  current  would  flow  from  the  inside,  neither  could  the  dis- 
chaiging  effect  of  points  be  properly  accounted  foi  on  this  resistance 
basis;  the  analogy  fails  wherever  the  shape  of  the  body  causes  a  want 
of  uniformity  in  the  surface  density.  The  statement  that  ihe  difference 
of  the  electric  potentials  produces  electrostatic  induction  is  claimed  to 
be  very  misleading  as  it  gives  the  impression  that  the  electrification  of 
the  body  is  the  primary  effect  and  the  propagation  of  lines  of  induction 
the  result. 

Electrostatic  Rotation  of  Rarefed  Gases.— A  hrie!  abslTucl  of  an  article 
by  Mr.  Arno  is  given  in  the  "Joui.  Inst.  Elec.  Eng."  for  April. 

Propagation  of  A/agnetiiation  in /ron.— The  papei  of  Dr.  Hopkinson 
and  Mr.  Wilson,  which  was  absliacted  in  the  Digest,  March  16,  23  and 
30,  is  published  'n  full  with  the  discussion  and  illustrations  in  the 
"Jour.  Inst.  Elec.  Eng."  for  April.  Seveial  of  the  illustrations  of  this 
paper  arc  published,  with  a  brief  desciiption,  in  the  Lond.  "Elec.  " 
April  26. 

Torm  of  a  Flexible  Conductor  in  a  Magnetic  j'^iV/,/.— "L'Eclairape 
Elec,"  April  13,  contains  the  first  part  of  a  mathematical  article  on  this 
subject  by  Mr.  Colard. 

Poiicault  Currents.— A  mathematical  article  by  Mi.  Janet  is  published 
in  "L'Eclairage  Elec,"  April  13. 

Mechanical  Equivalent  of  Light.— Xb&  Lond.  "Elec  Rev.,"  April  26, 
calls  attention  to  an  error  in  the  cut  referred  to  in  the  original  of  the 
article  which  was  abstracted  in  the  Digest  last  week. 

Compass  Dejlecttons. —The  "Eng.  Mag."  for  May  quotes  from  a  letter 
by  Capt.  Malet  in  the  "  Nautical  Mag.,"  in  which  he  refers  to  the  effects 
of  magnetic  storms,  as  often  indicated  by  auroras,  upon  eccentric  varia- 
tions of  the  compass  needle  and  he  suggests  Ihat  when  an  auroia  is 
risible  the  navigator,  essentially  when  near  land,  will  do  well  to  watch 
the  compass  closely  for  any  eccentric  movement. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 
Accumulators.— The  l^ond.    "Elec.    Rev.,  "  April  26,  publishes  a  short 
report    by    Mr.  Hall  concerning   compaiative   tests   between    the    Inter- 
national   Storage    Battery    Co. 's  cell   and   the  E.  P.  S.  cell;  the  lesults 
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are  merely  relative,  no  actual  capacities,  rates,  or  weiRhts  being  (fiven. 
At  rtes  equal  to  from  six  to  eiRht  limes  the  maximiiin  rate  for  the  E. 
P.  S.  cell  the  capacity  of  the  former  was  from  3.4  to  2.77  times  as  great. 
The  claims  made  for  it  are  high  rale  of  discliarge,  high  capacity  per 
weight  and  greater  mechanical  stiength.  To  give  S  hp  for  19  hours 
requites  2.<>15  pounds  ot  battery.  The  leport  is  veiy  vague  and  unsatis- 
factory and  is  severely  ciiticised  in  the  leading  editorial  in  that  journal 
where  it  is  stated  to  be  absolutely  meaningless  on  account  of  the  absence 
of  statements  of  actual  discharges. 

Airiimi<!,ilors.—hn  illustrated  description  of  a  number  of  different 
forms  is  published  in  "L'Eclairage  Elec.,"  April  13. 

Fukyriur.—.K  well-illustrated  desciiption  of  an  apparatus  intended 
chieBy  for  pulveiizing  lead  for  accumulalois,  is  given  in  "L'Eclairage 
Elec  ,"  April  13;  a  stream  of  hot  air  is  blown  through  a  nozzle  through 
which  molten  lead  flows. 

FerricyjiiiJe  of  Poiassium  as  an  Oxidant.— "Die:  Lond.  "Elec.  Rev,." 
April  26.  stales  that  ferricyanide  of  potassium  has  a  great  tendency  to 
become  ferrocyanide  exercising  an  oxidizing  action  in  doing  so,  and 
adds  that  this  reaction  can  readily  be  reversed  by  electiolysis. 

Production  of  Organic  Compounds.— In  a  short  article  by  Mr.  Hess  in 
"L'Eclairage  Elec,"  Apiil  13.  he  discusses  the  possible  application  of 
electrical  energy  for  the  protection  of  organic  compounds;  it  deals  with 
the  compound  carbide  of  calcium  and  its  application  for  producing 
acetylene  and  organic  compounds. 

i\'j./t<'//'/<//;«.f.— According  to  "L'Elec,"  April  27,  the  bluish  or 
greenish  oxide  which  forms  on  nickel-plated  objects  can  easily  be 
removed  by  a  solution  of  50  parts  of  rectified  alcohol  and  one  pait  of 
sulphuric  acid,  after  which  the  object  is  washed  in  alcohol. 

Quanlitativt  Analysis.— t\ie  Lond.  "Elec.  Rev.,"  April  26,  calls  atten- 
tion to  a  paper  by  Mr.  Classen  in  the  "Ber.  Deut.  Chem.  Gesellsehaft," 
27,  p.  2,060.  and  to  another  in  the  "Zeit.  f.  Ang.  Chemie."  1894,'  p.  388, 
by  Mr.  Kudorff. 

Recent  Advances  in  Eleclro-diemistry.—The  "Jour.  Frank.  Inst."  for 
May  reprints  in  full  a  recent  lecture  by  Dr.  Richards  giving  a  very  good 
summary  of  the  re.:ent  progress.  Wilh  but  very  few  exceptions  the 
subject  matter  in  this  lecture  has  appeared  in  the  Digest,  although  in 
many  cases  in  less  detail. 

Electricity  Direct  Jrom  Coal.— Mr.  Bucheier's  recent  paper,  a  full 
abstract  of  which  was  published  in  The  Electrical  World,  April  6,  is 
published  in  full  in  the  "Jour.  Frank.  Inst."  for  May. 

Cyanide  Process  for  Gold  E.rtraction.— The  "Eng.  &  Min.  Jour.," 
May  4,  contains  a  long  communication  by  Mr.  Audreoli  (of  London) 
with  special  refeience  to  the  recent  litigation  in  England. 

UNITS.  MEASUREMENTS  AND  INSTRUMENTS. 
Magnetic  Tester  for  Measuring  Hysteresis  in  Sheet  Iron.— An  Institu- 
tion paper  by  Prof.  Ewing  is  reprinted  with  illustrations  and  curves  in 
the  Lond.  "Elec."  and  the  "Elec.  Eng.."  April  26;  he  desciibes  in 
detail  a  very  interesting  instrument  devised  by  himself  for  measuring 
the  hysteresis  loss  in  samples  of  iron  by  a  simple  and  rapid  process 
suitable  not  only  tor  the  laboratory  but  also  primarily  for  the  workshop. 
He  calls  attention  to  the  need  of  some  simple  apparatus  by  which  the 
hysteretic  loss  can  be  determined  readily,  stating  that  extraordinarily  wide 


EwiNG's  Hysteresis  Meter. 

differences  exist  in  different  samples  of  iron,  the  range  being  nearly 
three  to  one  in  good  and  bad  samples,  and  even  in  the  .«ame  batch  of 
plates  such  diffeiences  exist  between  one  plate  and  another  as  to  make 
the  testing  of  a  single  sample  a  poor  guide;  lie  has  noticed  a  difference 
of  15  per  cent,  in  samples  taken  fiom  the  four  corners  of  a  plate  not  two 
feet  square.  He  considers  the  ballistic  method  unimpeachable  on  the 
score  of  accuracy,  but  it  is  not  simple  and  expeditious.  The  permea- 
bility in  transfoimer  iron  is  quite  a  secondary  matter,  hysteresis  being  of 
primary  importance  and  high  peimeability  is  not  necessary  or  invariably 
associated.with  small    hysteresis.     The  basis  of  the  present    instrument 


is  the  mechanical  measuren»eut  of  the  work  done  in  causing  reversals  of 
magnetism  to  take  place  in  the  iron  under  examination;  referring  to  the 
adjoining  figure  the  iion  to  be  tested  is  cut  in  the  form  of  strips  thiee 
inches  long  by  five-eighlhsof  an  inch  wide,  six  or  seven  pieces  being  gen- 
erally sufficient ;  this  bundle  of  pieces  is  secured  to  the  earlier  which  is 
made  to  rotate  by  hand  by  the  friction  pulley  and  Ihe  driving  wheel ;  the 
rotation  takes  place  between  the  poles  of  the  permanent  magnet  e;  the 
work  done  by  hysteresis  tends  to  revolve  the  magnet  which  is  supported 
on  a  knife-edge  at  /  in  line  with  the  axis  of  the  carriei,  and  the  angle 
thiough  which  i:  is  deflected  serves  to  measure  the  work  done,  this 
angle  being  read  off  upon  the  scale  at  the  top  of  the  instiunient.  Since 
a  definite  amount  of  work  is  done  for  each  leversal  whatever  the  fre- 
quency as  long  as  it  is  not  so  high  as  to  generate  work  by  inducing  cur 
leuts,  the  deflection  of  the  field  magnet  is  independent  of  the  speed  at 
which  the  carriei  revolves  and  no  special  care  need  therefore  be  taken 
to  turn  the  handle  at  a  uniform  rate;  the  sensitiveness  is  adjusted 
by  means  of  the  weight  g\  the  deflection  is  veiy  nearly  propor- 
tional to  the  hysteresis  of  the  iron  even  with  samples  differing  very 
widely  in  quality  ;  to  secure  this  a  considerable  ail  space  is  left  between 
the  magnet  poles  and  the  ends  of  the  sample  so  that  the  variations  in 
peimeability  liable  to  be  met  with  are  almost  without  inn.uence  on  the 
total  induction  ;  the  induction  was  found  to  be  practically  the  same  in 
the  best  and  worst  specimens;  the  magnet  was  so  proportioned  that  the 
induction  was  about  4.000;  within  leasonable  limits  any  value  of  this 
intensity  may  be  adopted  as  the  relative  amounts  of  hysteresis  in  differ- 
ent samples  change  very  little  with  the  induction.  Care  has  to  be  taken 
to  make  the  strips  always  the  same  length  so  as  not  to  change  the  ail 
gaps,  but  the  width  requires  no  particular  care;  he  finds  that  no  nice 
adjustment  of  the  weight  is  required  and  explains  the  tests  made  to 
determine  this;  he  tested  different  numbers  of  the  strips  varying  from 
11  to  1,  giving  the  results  in  tables  and  curves,  the  latter  showing  that 
the  scale  readings  pass  through  a  very  flat  minimum  for  about  seven 
pieces,  there  being  no  material  difference  between  six,  seven  and  eight, 
hence  if  the  weight  chosen  is  made  equal  to  seven  pieces  it  will  suflSce ; 
the  nearest  whole  number  of  strips  will  do;  in  testing  armature  plates 
a  smaller  number  of  pieces  approximating  the  same  weight  are  used. 
He  describes  very  careful  tests  which  were  made  to  calibrate  the  instru- 
ment in  order  to  deteimine  the  degree  of  accuracy  of  these  readings  as 
compaied  with  those  obtained  by  the  ballistic  method,  testing  the  same 
iron  by  both  methods;  the  results  were  found  to  accord  well  with  one 
another,  the  scale  reading  of  the  magnetic  tester  being  furthermore 
nearly  proportional  to  the  hysteretic  loss;  a  straight  line  drawn  from  the 
origin  to  the  observed  points  lies  suflSciently  neai  to  all  of  them  to 
allow  the  assumption  of  pioportionality  to  be  made  as  far  as  work- 
shop testing  is  concerned;  more  exactly,  the  straight  line  passes  a  little 
to  the  right  of  the  origin,  it  is  intended  to  furnish  each  instrument 
with  two  standard  samples  of  iron,  together  with  a  table  giving  their 
hysteretic  loss  as  found  by  the  ballistic  measurement;  in  testing  other 
samples  the  operator  first  notes  the  deflection  given  by  the  standard 
pieces,  which  serves  as  a  calibration.  The  standard  sample  induction 
is  taken  as  4.000;  to  find  the  hysteresis  for  any  other  induction  he  gives 
a  table  of  factors  which  be  has  deduced  as  a  geneial  mean  fiom  ballistic 
tests  of  many  samples.  The  instrument  might  have  been  constructed  by 
making  the  field  revolve  or  making  the  axis  ve  tical  with  a  contiolling 
spiing,  but  he  believes  the  form  adopted  is  the  best.  In  the  discussion 
the  instrument  was  greatly  praised  by  Piofs.  Fleming.  Foster.  Foibes, 
Ferranti  and  Esson.  Prof.  Ewing  stated  that  although  intended  pri- 
marily for  the  shop  the  instrument  was  also  adapted  for  the  laboiatory, 
he  used  it  himself  in  pieference  to  the  ballistic  method  for  all  except  a 
comparatively  small  number  of  purposes. 

In  discussing  the  paper  the  Lond,  "Elec."  referred  to  a  source  of 
error  the  elimination  of  which  was  not  made  quite  clear  in  the  paper, 
namely,  the  fanning  which  the  revolving  sample  may  exert  on  the 
delicately  suspended  magnet  and  which  would  not  be  eliminated  by 
turning  the  sample  in  the  reverse  direction ;  in  this  connection  it  refers 
to  a  new  apparatus  by  M.  Deprez,  of  Paris,  which  appeals  to  be  similar 
except  that  round  discs  are  used,  the  use  of  which  might  eliminate  this 
error  due  to  fanning. 

Platinum  Thermometer.— \n  Mr.  Crompton's  paper  on  electric  cooking 
and  heating,  abstiacled  above,  be  describes  his  platinum  thermometer 
which  was  used  in  the  measurements.  It  consists  of  a  spiial  of  a  thin 
strip  of  platinum  0.002  in.  thick  by  0.05  in.  wide,  of  sufficient  length  to 
have  about  five  ohms  resistance  at  0  degrees  C.  ;  it  is  wound  in  the  form 
of  a  double  spiial  on  a  strip  of  mica  about  one-half  inch  wide  by  four 
inches  long  which  is  enclosed  and  held  between  two  similar  sheets 
fastened  at  their  edges,  the  total  thickness  of  the  whole  being  not  more 
than  that  of  a  sheet  of  paper,  and  it  can  therefore  be  brought  to  within 
0.01  ot  an  inch  from  the  surface  whose  temperature  is  to  be  measured. 
It  is  connected  in  seiies  with  a  standard  resistance  of  manganin  and  a 
small  current  from  an  accumulator  passes  through  them  ;  they  are  so 
adjusted  that  the  voltage  measured  by  a  potentiometer  is  exactly  the 
same  on  both  when  the  platinum  is  surrounded  by  melting  ice;  the 
platinum  is  then  exposed  to  boiling  water  and  again  compared  on  the 
potentiomete:  scale,  the  distance  between  the  two  points  being  divided 
into  100  parts  each,  theiefore  corresponding  to  one  degree  C. 

Quadrant  Electrometer  as  a  Differential  Instrument. —The:  "Elec. 
Zeit.,"  April  25,  contains  an  article  by  Mr.  Eisler  in  which  he  states  that 
every  quadrant  electrometer  can  be  connected  like  a  differential  galva- 
nometer and  can  be  used  foi  a  '.ero  method  for  measuring  resistances 
with  both  diiect  and  alternating  currents;  for  the  latter  it  offers  special 
advantages  as  it  is  the  only  possible  zero  method  for  measuring  apparent 
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resistances.  He  gives  briefly  the  theory  of  the  instrument  foi  continu- 
ous and  for  alternatiiiK  currents;  the  two  resistances  to  be  compared  are 
connected  in  series,  the  needle  of  the  electrometer  is  connected  to  their 
junction  and  each  pair  of  diametrically  opposite  quadrants  are  con- 
nected to  their  other  cuds ;  the  elecliometer  therefore  compares  the 
vollaRcs  at  the  terminals  of  these  two  resistances,  h  has  been  said  even 
in  aulhoiitative  books  that  the  Whcatslonc  bridge  can  be  used  for  mcasur- 
iug  apparent  resistances  but  this  he  nays  is  impossible  and  piovcs  it 
mathematically.  As  an  illustration  of  the  application  of  his  differential 
method  for  measuring  the  apparent  resistance,  he  cites  the  case  of  a  1-kw 
transformei  which  gave  an  apparent  resistance  of  4,010  ohms  to  an 
accuracy  of  0.1  per  cent.,  the  current  used  being  about  O.Ol  amperes;  as 
the  ohmic  resi.Uance  was  very  small,  the  self-inductance  is  15.3  henrys , 
he  adds  that  the  results  will  be  correct  even  if  the  current  is  not  a  truly 
sinusoidal  one. 

Ainoluti  KUctromeler.  —  K  more  complete  description  of  the  instrument 
mentioned  in  the  Digest  last  week  is  published  in  "L'Elec,"  Apiil  27, 
and  "1/Ind.  Klec  ,"  April  25. 

//.'/  Wire  Instriiiiuiils.—Xn  illustrated  description  of  the  Hartmanii  &: 
Braun  ampere  and  volt  meters,  in  which  two  wiles  at  right  angles  are 
used,  is  published  in  "L'Elec,"  Apiil  27. 

i\'<;/./f/- ^////cr<  .'l/f/tv.— A  well-illuslrated  description  of  this  insliu- 
ment  is  published  in  "L'Eclairage  Hlec,"  .\pril  13;  in  piinciple  it 
resembles  the  Weston  instrument;  aiegistering  maximum  and  minimum 
instiument  is  also  illustrated. 

Sensitive  Galvanometer.— K.  more  complete  description  of  the  Weiss 
instrument  (see  Digest  last  week)  is  published  in  "L'Elec,"  April  27, 
and  "L'Ind.  Elec,"  April  25. 

Apparatus  for  Measuring  the  Specific  JnJuctive  Power  of  Solids  and 
Liquids. —Plx\  Academy  paper  by  Mr.,Pellat  describing  a  new  apparatus 
is  reprinted  in  "L'Ind.  Elec,"  April  25. 

Measurements  of  Self-Jnductaiices.  —  'Vhe  "Bui.  Soc  Beige,"  Oet.- 
Dec,  contains  a  paper  by  Messis.  Roosen,  Colard  and  Close  in 
which  they  describe  biiefly  seveiai  methods  of  measurement  and 
give  the  results  of  a  large  number  of  measurements  of  telegraphic 
and  telephonic  instruments;  some  of  these  lesults  were  given  in 
The  Electrical  World.  April  27,  page  507.  The  method  used  for 
measuiing  discharge  deflections  is  of  interest;  the  scale  is  piovided 
with  a  movable  pointer  with  a  red  line  on  it,  this  being  placed  as  near 
as  possible  to  where  the  deflection  is  to  be  read  off.  the  point  Being 
determined  by  trial;  for  the  final  leading  it  then  suffices  to  read  the 
difference  between  the  deflection  reading  and  the  position  of  the  red 
line,  a  distance  which  is  always  very  short;  this  method  is  used  when 
the  discharge  deflections  are  very  rapid. 

Researches  with  Induction  in  Cables. — Dr.  Breisig's  long  serial  is  con- 
cluded in  the  "Elek.  Zeit.,"  April  18;  he  discusses  at  some  length  the 
theory  of  the  circulation  of  alternating  currents  in  two  mutually  induct- 
ive lines. 

Determination  of  the  Spherical  Intensity  of  Lights. — In  a  continuation 
of  Prof.  Blondel's  article  in  "L'Eclairage  Elec,"  April  13,  he  gives 
a  summary  of  the  well-known  formulas  for  continuous  and  alternating 
curreut  lamps  and  incandescent  lamps;  the  article  is  of  interest  but  does 
not  admit  of  being  abstracted. 

.Measurement  of  J\esistances.  —  A  brief  abstract  of  the  article  of  Mr.  Colson 
on  the  measurement  of  resistance  by  means  of  alternating  currents  and 
the  telephone  (see  Digest,  Feb.  16),  is  published  in  the  "Jour.  Inst.  Elec. 
Eng. "  for  April. 

A'ew  Form  oj  Carey-Foster  Cornmutato?  .^P^  new  form  devised  by 
Prof.  Stine  for  the  Armcur  Institute,  is  desciibed  and  illustiated  in  the 
"Elec  Eng.,"  May  8  ;  the  leading  features  are  directness  of  all  connec- 
tions, absolute  fieedom  from  liability  of  short  circuits  and  that  all  con- 
nections may  readily  be  seen. 

Simple  Electric  Chronograph— Th^  "Elec.  Eng.,"  May  8,  abstracts 
from  the  "Amer.  Jour,  of  Sc."  (no  date  given)  a  brief  description  of  a 
device  of  Mr.   Barus. 

Magnetic  Tester  for  Measuring  Hysteresis  in  Sheet  Iron -Pro!. 
Swing's  article  abstracted  above,  is  reprinted  in  full  with  the  illustra- 
tions in  "El'ty,"  May  8. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Telephone  /nduclion  Coils. — The  new  and  improved  foim  adopted  by 
the  Geiman  government  and  devised  by  Mr.  Muench,  is  desciibed  and 
illustrated  in  the  "Elek.  Zeit.,"  April  25.  The  two  objects  to  be  accom- 
plished were  to  diminish  as  much  as  possible  the  magnetic  inertia  of 
the  iron  and  the  electrostatic  capacity  between  the  two  coils.  The  core 
is  a  small  bundle  of  iron  wires  which  have  been  shellaced  to  keep  them 
from  coming  in  contact  with  each  other;  tne  length  is  5}.4  in.  and  the 
diameter  about  IJj  in.  ;  after  covering  it  with  paper,  the  primary  and 
secondary  windings  are  wound  on  it,  each  consisting  of  about  4,000 
windings  and  10  layers  of  a  0.2  mm  wire  and  these  aie  then  surrounded 
by  a  layer  of  iion  wires  about  a  quaiter  of  an  inch  thick  ;  the  resistance 
of  the  primary  is  about  200  ohms  and  of  the  secondary  2?0 ;  the  apparent 
resistances  and  the  self-inductances  under  different  conditions  are  given  ; 
the  electrostatic  capacity  between  the  two  windings  is  extiemely  small, 
being  0.00185  microfarads;  the  efiiciency  is  estimated  to  be  about  97  to 
98  per  cent. 

E^ecl  of  Traction  Cut  rents  on  Telephone  Circuits. — The  "Bui.  Soc 
Beige,"  Oct.-Dec,  contains  a  long    paper  by  Mr.  Boulvin  in   which    he 


describes  in  detail  experiments  made  in  Brussels  with  telephone  circuits 
in  the  neighborhood  ot  traction  circuits;  he  discusses  the  elecliolylic 
action  of  a  return  circuit,  the  dangers  to  persons  and  telephone  installa- 
tions caused  by  contact  with  the  traction  conductors,  and  disturbances 
produced  in  telephonic  communications. 

Disturbances  in  J eUphone  H'lres  front  Neighboring  Conductors.— 
Mr.  Pierard's  article  (see  Digest,  Feb  9  and  2.1),  is  tianslated  in  abstract 
in  the  "Jour.  Inst.  Elec.  ICng."  for  April. 

Telephony  in  fapan.—'ihe  "Elec.  Friend"  (Japan)  for  March  describes 
the  telephone  system  on  the  Kobu  railway;  No.  11  B.  W.  G.  galvan- 
ised iron  wire  is  used;  the  system  comprises  five  circuits  embracing 
fTom  two  to  eight  stations  each  and  covering  a  total  distance  nf  63 
miles. 

Telephone  .^et.—The  MorlC  and  Porchf-  form  intended  for  the  table,  is 
described  with  illustrations,  including  a  diagram  of  the  connections,  in 
the  "Elek.  Zeit.."  April  25. 

Microphone.— 7\ie  description  of  the  new  Mercadier  and  Anizan 
microphone,  an  abstract  of  which  appeared  in  the  Digest,  Feb.  2,  is 
translated  in  abstract,  briefly,  in  the  "Jour.  Inst.  Elec.  Eng."  for  April. 

Telegraphy.— Jn  an  editorial  in  the  "Elek.  Zeit.,"  April  18,  the  systems 
used  in  different  countries  are  discussed  biiefly  and  it  is  pointed  out 
that  the  ordinary  sy.stem  using  the  sounder  is  Ihe  most  reliable,  bolh  for 
sending  and  foi  receiving;  this  was  found  to  be  the  case  in  England;  in 
regard  to  simplicity  it  far  surpasses  all  others.  The  Whealstone  auto- 
matic is  highly  spoken  of  and.  it  is  claimed,  should  be  introduced  on 
long  direct  lines  as  soon  as  there  is  sufGcient  traffic  to  require  the  laying 
of  a  second  line. 

Submarine  Cables. — According  to  the  "Elec.  Friend"  (Japan)  for 
March  a  single  core  cable  of  20  knots  was  laid  by  the  Japanese  engineers 
on  the  8th  of  Maich  between  Japan  and  Corea  to  replace  the  faulty  one 
formerlj'  used ;  three  knots  at  each  end  are  shore-end    cables. 

Submarine  Cables.— 7he  Lond.  "Elec.  Rev.,"  April  26,  calls  attention 
to  the  great  advantages  of  nickle-steel  wiie.  which  is  practically  non- 
corrosive  and  as  strong  as  the  best  steel ;  it  suggests  that  submarine 
cables  be  covered  with  this  in  preference  to  galvanized  iron  or  steel 
wire. 

Open  Circuit  Telephone  5j-i/^>«.— Amsteidam's  system  is  briefly 
described  and  illustrated  in  the  "Elec.  Eng.,"  May  8;  the  currents  are 
transferred  by  induction  to  the  main  line  "which  has  free  ends;  the 
advantage  claimed  is  that  the  circuit  is  then  incapable  of  transmitting 
or  transferring  telegraph  signals;  (according  to  the  illustiation  the  two 
wires  between  which  the  induction  takes  place,  are  tun  parallel  near  to  . 
the  line;  what  the  advantages  of  this  are  over  an  induction  coil,  like  in 
the  phonopore,  is  not  explained). 

History  of  the  Telephone. — "Cassier's  Mag."  for  May  contains  a  short 
article  by  Mr.  Jones,  including  some  diagrammatical  illustrations,  of 
each  of  the  prominent  systems. 

The  Telephone  atid  Its  Operation.— "Cassier's  tilag."  for  May  con- 
tains a  profusely  illustrated  article  by  Mr.  Brooks. 

Telegraphy  as  It  Used  to  Be.  —  "Q»ssieT's  Mag."  foi  May  contains  a 
well-illustrated  article  by  Mr.  Lodian  describing  some  systems  of  signal- 
ing in  use  in  olden  times  in  France. 

Titne  Service  System. — A  brief  illustiated  description  of  the  system 
used  in  Milwaukee  is  contained  in  the  "Teleg.  Age,"  May  1. 

MISCELLANEOUS. 

Application  of  a  Heated  H'ire.—Jn  an  article  by  Mr.  Iiish  on  "Non- 
magnetic Electric  Devices,"  in  the  "Elec  Eng.,"  May  8,  he  describes 
and  illustiates  diagrammatically  a  large  number  of  devices  in  which  the 
expansion  of  a  wire  heated  by  a  current  passing  thiough  it,  is  used  to 
replace  the  pull  of  an  electromagnet.  From  a  large  number  of  experi- 
ments covering  a  period  of  several  years,  he  is  lead  to  the  conviction 
"that  electromagnets  will  in  the  near  future  be  found  only  as  relics  of 
the  past  in  museums."  The  advantages  offered  by  the  heated  wire  are 
said  to  be  that  it  has  comparatively  no  resistance  or  counter  E.  M.  F.  as 
compared  with  an  electromagnet  and  that  it  will  give  the  same  results 
with  fewer  parts,  greater  simplicity  and  higher  economy;  among  the 
large  number  of  devices  are  a  recording  telephone  and  a  "non-magnetic 
electric  motor. "  In  conclusion  he  states  that  a  weight  of  ten  pounds 
was  repeatedly  lifted  with  the  heatdeiived  from  a  match  (but  how  often 
or  how  high  is  not  stated).  He  remarks  that  it  may  be  argued  (hat  the 
expansion  of  the  wire  is  too  sluggish  for  telegraph  instruments,  etc., 
and  adds  that  this  will  be  the  case  if  the  stiip  is  too  large  or  the  current 
too  weak,  but  the  same  adjustment  applies  equally  to  the  electromagnets; 
(this  is  the  only  reference  made  to  the  objections  which  would  naturally 
suggest  themselves  and  which  have  doubtless  been  the  reason  why  this 
well-known  principle  has  been  used  so  little;  no  references  are  made  to 
high  voltage  or  shunt  magnets  nor  to  the  economy,  or  to  the  loss  of  the 
advantages  due  to  the  polarity  of  electromagnets). 

Death  from  2S0  fW/i.-rThe  "Elec.  Eng.."  May  8,  contains  several 
suggested  explanations  of  the  phenomena  referred  to  in  the  Digest,  May 
4.  Mr.  Lamb  says  that  even  110  volts  will  ijill  if  applied  to  a  bleeding 
sore  and  allowed  to  remain  on  a  few  seconds;  the  fact  that  it  does  not 
paralyze  the  nerves  and  that  therefore  contact  can  almost  always  be 
broken  at  once,  is  the  reason  why  so  few  deaths  have  been  occasioned 
by  it;  he  believes  that  280  volts  in  contact  with  a  bleeding  sore  will  kill 
almost  instantly;  he  quotes  Mr.  Tesla  as  saying  that  10  volts  applied  to 
a  bleeding  sore  on  the  hand  would  put  a  man  to  sleep;  (nothing  is  said 
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of  the  second  contact,  wbicb,  it  seems,  would  have  to  be  almost  equally 
grood).  Mr.  Heuch  believes  that  the  circuit  supplying  the  power  was 
probably  broken  at  the  moment  that  the  victim  was  in  contact  with  the 
mHchine  and  that  be  therefore  received  the  inductiou  current.  Mr. 
Tyler  believes  that  the  cause  of  the  death  was  from  the  shock,  citing  a 
number  of  case's  in  which  the  effect  of  an  unexpected  shock  was  much 
greater  than  that  of  one  which  was  expected. 

C.irbide  of  Cahium  ami  Ace/ylc»e.—Tbe  "Jonr.  Frank.  Inst.'  for 
May  reprints  in  full  a  recent  lecture  by  Messrs.  Willson  and  Suckert 
giving  a  good  summary  of  the  subject,  illusliated  with  a  number  of 
diagrams.  They  state  that  extended  experiments  have  shown  that  one 
electrical  horse-power  readily  produces  20  pounds  of  calcium  carbide 
per  24  hours  and  present  indications  justify  the  assumption  that  with 
automatic  feeding  and  proper  insulation  of  the  heat  and  the  utilization 
of  the  waste  heat,  this  can  be  iucreased  to  30  pounds;  they  believe  that 
the  compound  can  eventually  be  produced  at  a  cost  of  less  than  $5  pel 
ton;  some  detailed  estimates  foi  a  large  plant  are  given;  it  is  stated 
that  arrangements  aie  now  being  made  to  apply  1,000  electrical  horse- 
power of  the  Niagara  Falls  plant  for  the  manufacture  of  this  material 
and  this  is  shortly  to  be  increased  to  5,000  hp  "and  eventually  we  will 
without  doubt  seethe  entire  available  power  the  company  now  possesses 
conveited  into  electrical  energy  for  the  manufacture  of  this  pioduct." 

Electric  Weed  A't/ler.—The  "Amer.  Kng.  tt  R.  K.  Jour"  for  May  con- 
tains a  brief  description  by  Mr.  .Armstrong  of  a  methcd  of  killing  weeds 
on  railroad  lines,  with  which  experiments  have  been  carried  on  for 
some  time.  It  consists  of  a  2.u00-volt  alternator  mounted  on  a  car  the 
current  of  which  is  transformed  up  to  from  6,000  to  24,000  volts  depending 
on  the  kind  and  quality  of  the  vegetation  to  be  destroyed;  the  current 
is  conducted  through  a  series  of  fine  wires  to  the  tops  of  the  weeds  or 
grass,  the  othei  pole  being  counected  to  the  giound  through  the  rails;  it 
traverses  the  entire  length  of  the  plant  including  the  roots,  rupturing 
the  cellular  tissues  and  thereby  totally  destroying  it,  especially  the  root 
which  appears  to  suffer  most;  be  states  that  the  device  is  entirely  prac- 
tical; the  discovery  of  the  method  is  due  to  Capt.  Sharp;  it  is  said  to 
reduce  the  cost  of  miintenance  of  right  of  way  about  S40  to  $80  per 
year  per  mile ;  he  believes  that  it  will  piove  of  great  benefit  for  the 
extermination  of  the  Russian  thistle. 

Cleaning  Ships'  Bottoms. — Accoiding  to  the  *'Eng.  Mag."  for  April, 
it  is  reported  that  a  method  has  been  discovered  by  which  the  bottoms 
of  sea  going  vessels  may  be  kept  clean  with  the  use  of  an  electrical 
apparatus  and  without  docking;  the  process  is  not  explained. 

Biographical. — A  brief  sketch  with  a  portrait  of  Alexander  Graham 
Bell  is  published  in  "Cassier's  Mag."  for  May. 


New  Books. 


A  Standard  Dict!ON'.\ry  of  the  English  Langu.\ge.  Upon  Original 
Plans.  Piepared  by  more  than  200  specialists  and  other  scholais, 
under  the  supervision  of  Isaac  K.  Funk,  D. D.,  Editor-in-chief.  Vol. 
II.  New  York  :  Funk,&  Wagnalls  Co.,  1895.  2,338  pages,  5,000  illus- 
trations.    Price,  complete,  $12. 

The  second  volume  of  this  work  fulfills  in  every  respect  the  promise 
of  the  first  volume.  There  is  the  same  excellent  typography  and  bind- 
ing, and  the  plan  on  which  it  was  started  has  been  most  completely 
carried  out. 

This  plan  covers  much  more  than  has  heretofore  been  considered  to 
be  lexicography.  The  work  is,  therefore,  to  a  large  extent  an  encyclo- 
pedia, and,  furthermore,  in  some  cases  there  have  been  origiual  investi- 
gations made  expressly  for  the  purpose  of  settling  doubtful  points,  so 
that  accurate  definitions  might  be  given. 

This  is  notably  the  case  with  the  different  shades  of  color.  With  the 
exception  ot  a  few  important  colors,  such  as  red.  blue,  green,  there  has 
heietofore  been  gieat  uncertainty  as  to  what  tint  is  meant  when  a  pai- 
ticular  name  is  mentioned.  The  editors  have  tbeiefore  endeavored  to 
establish  a  standard  nomenclature  of  colors  to  represent  as  nearly  as 
possible  the  average  usage  of  the  present  day  among  dyers  and  others 
who  have  occasion  to  classify  colors;  and  having  once  established  a 
standard  color  scale,  each  color  is  expressed  in  terms  of  ceitain  other 
colors  which  are  assumed  as  piimaiies,  by  means  of  experiments  with 
Maxwell's  coloi  discs. 

Theie  can  be  but  one  opinion  as  to  the  value  of  the  information 
derived  from  this  investigation,  although  there  has  been  some  difference 
of  opinion  as  to  the  propiiety  of  publishing  this  class  of  information  in 
a  dictionaiy.  Strictly  speaking,  this  is  not,  of  course,  lexicography, 
and  the  adverse  criticisms  of  the  work  so  far  are  mostly  based  on  the 
chaige  of  too  great  inclusiveness,  but  the  average  purchaser  will  not  be 
likely  to  complain  because  the  work  contains  more  than  its  title  indicates. 

Another  peculiarity  of  the  plan  of  this  work,  regarding  the  propriety 
of  which  there  has  been  some  difference  of  opinion,  is  the  method  of 
deciding  the  correct  meaning  of  a  word.  The  criterion  of  the  Standard 
is  in  eveiy  case  present  usage,  rather  than  etymology  or  scholastic 
opinion.  This  method,  whether  it  be  regarded  as  the  best  or  not,  is,  at 
least,  faithfully  carried  out,  like  all  other  parts  of  the  original  plan. 

The  work  contains  not  only  all  oidinary  words,  but  a  most  exhaustive 
vocabulary  of  all  technical  terms,  including  all  the  new  woids  in  the 
science  of  electricity,  even  "reactance,"  which  is  the  latest  of  all. 
There  is  a  very  complete  list  of  synonyms  given  with  all  common 
words,  and  also  antonyms  where  there  are  any. 


Some  idea  of  the  completeness  of  the  scientific  vocabulary  may  be 
formed  fiom  the  statement  that  the  space  of  two  columns  is  devoted  to 
magnetism  and  allied  words.  This  list  begins  with  "magne-crystallic," 
which  is  a  rare  word  even  among  electricians. 

Further  on  the  woid  "inagnetine"  occurs  (also,  alternatively,  without 
the  final  e,)  which  is  defined  thus:  1.  A  hypothetical  imponderable 
substance  assumed  to  be  the  medium  of  magnetic  phenomena.  2.  A  com- 
pound of  cement  and  some  magnetized  material,  used  in  magnetic  bells, 
etc.  At  the  end  of  the  magnetic  list  we  find  "inagnelod. "  the  same  as 
magnetine,  and  a  reference  to  "od."  Looking  up  oi/  we  find, as  might  be 
expected,  that  it  relates  to  Baron  von  Reichenbach's  odic  force. 

This,  then,  is  all  that  theie  is  of  the  first  definition  of  magnetine,  and 
as  to  the  second  definition,  it  appears  to  be  only  a  trade  name,  and  no 
more  entitled  to  a  place  in  a  dictionary  than  mici.nite  or  cuticura,  if, 
indeed,  it  is  not  the  name  of  some  electrotheiapeutic  humbug. 

Ohmage,  as  the  analogue  of  voltage,  is  given.  Ohuiic  is  defined, 
"Of  or  pertaining  to  an  ohm  ;  measured  or  capable  of  being  measured  in 
ohms."  This  is  not  quite  satisfactory,  as  the  practically  exclusive  use 
of  the  word  ohmic  has  heretofore  been  in  the  combination  "ohmic 
resistance."  In  this  case  ohmic  means  of  or  pertaining  to  Di.  G.  S. 
Ohm's  original  couception  of  resistance,  that  is,  true  resistance  as  dis- 
tinguished from  spurious  resistance,  and  has  no  reference  to  the  unit 
called  ohm.  Ohmic  resistance  is  still  ohmic,  though  it  be  measured  in 
Siemen's  units,  electrostatic  units,  or  any  arbitrary  units.  On  the  other 
hand,  the  different  kinds  of  spurious  lesistance,  such  as  that  due  to  self- 
induction  or  to  electrolytic  polarization,  may  be  and  usually  are  measured 
in  ohms.  Again,  reactance,  which  is  not  even  a  spurious  resistance  in 
the  ordinary  sense,  is  measured  in  ohms. 

The  scientific  alphabet  of  the  American  Philological  Association  has 
been  adopted  as  a  key  to  pronunciation.  This  is  a  good  plan,  as  the 
methods  of  indicating  pronunciation  are  nearly  as  numerous  as  the 
dictionaries  in  which  they  are  used. 

There  is  one  respect  in  which  the  Standard  is  especially  worthy  of 
praise:  namely,  in  the  effort  to  form  a  consistent  rule  for  writing  com- 
pound words.  A  word  which  is  formed  by  combining  two  sepaiate 
words,  may  be  written  as  a  single  word,  may  be  written  with  a  hyphen 
between  the  components,  or  as  two  separate  words  without  any  other 
sign  of  unity  of  meaning  than  juxtaposition.  Heretofore  it  seem.s  to 
have  been  purely  a  matter  of  chance  bow  such  words  were  written,  but 
the  Standard  reduces  them  to  a  system  of  rules  with  as  few  exceptions 
as  any  other  rules  of  English  spelling  or  grammar. 

Telegr.aphers      of     Today.        Compiled      by     John      B.    Taltavall, 

New  York:    Published    by  the    compiler,   1895.     384  pages,  quarto,    3 

illustrations  and  661  portraits.     Price,  $5. 

This  work  has  for  its  object  to  present  biographical  sketches  of  those 
who  are  prominent  in  telegraphic  work  to-day,  or  have  been  duiing  the 
past  50  years,  a  portrait  of  each  subject  accompanying  the  sketch.  The 
work  is  divided  into  four  parts.  Pait  I.  is  devoted  to  Western  Union 
men  and  opens  with  engravings  showing  the  Western  Union  Company's 
New  York  and  Chicago  offices.  Next  following  is  a  magnificent  full- 
page  portrait  of  Gen.  Thomas  T.  Eckert,  with  ovei  a  page  of  bio- 
graphical matter. 

Part  II.  embiaces  the  prominent  men  in  the  Postal  Telegraph  service, 
the  first  in  the  list  being  Mi.  A.  B.  Chandler,  of  whom  there  is  a  fine  full- 
page  portrait,  corresponding  with  that  of  Gen.  Eckert.  An  illustration  of 
the  splendid  new  building  of  the  Postal  Company  is  also  given. 

Part  III.  is  devoted  to  "old  timers"  who  have  turned  aside  into  othei 
pursuits,  but  whose  names  aie  yet  familiar  to  the  telegrapheis  of  the 
present  day,  among  them  being  Ezra  T.  Gilliland,  Thos,  D.  Lockwood, 
Ur.  Wm.  S.  Morris,  Ralph  W.  Pope,  Jas.  D.  Reid,  John  Nelson  Game- 
well,  Geo.  F.  Milliken,  Tlios.  A.  Edison,  Jesse  H.  Bunnell,  and  D.  H. 
Bates. 

Part  IV.  includes  men  who  are  connected  with  the  cable  companies 
and  press  associations,  opening  with  a  full-page  portrait  of  Mr.  Geo. 
G.  Ward.  Some  of  the  most  familiar  names  in  this  section  are  those  of 
Walter  P.  Phillips,  P.  V.  DeGraw,  R.  W.  Martin,  Fred  Catlin,  "Billy" 
Kettles,  and  John  B.  Sabine. 

It  is  unfortunate  that  many  men  who  are  now  prominent  in  tele- 
graphic circles  and  some  who  were  well  known  a  dozen  jears  back,  have 
been  left  out,  but  the  scope  of  the  work  natuially  precluded  the  possi- 
bility of  absolute  completeness. 

The  book  is  printed  on  heavy  plate  paper,  in  large  type;  the  portraits 
are  unusually  well  reproduced,  aud  the  binding  is  thoroughly  tasteful 
and  substantial.  The  work  is  of  exceeding  interest  and  value  as  a 
souvenir  to  those  who  are  oi  have  been  connected  with  telegraphic 
work. 

American  Street  Raii,w.\y  Decisions.  Vol.  II.  By  Cbas.  A.  Rich- 
ardson and  A.  J.  Hook.  Brooklyn:  American  Street  Railway  Associa- 
tion.    483  pages.     Price,  $5.00. 

In  the  course  of  electrical  progress  the  laws,  while  more  intimately 
associated  in  electrical  matters  with  patent  rights,  plays  no  mean  part 
in  stieet  railway  affairs.  Franchise,  light  of  way,  speed  of  cars,  injuries 
to  passengers  and  others  often  involve  a  law  suit,  the  decision  of  which 
forms  a  precedent  which  is  of  as  much  importance  as  the  public  statutes 
themselves  in  the  adjudication  of  similar  causes. 
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The  casea  in  the  couits  are  many  and  varied,  and  in  order  to  have  tbeii' 
of  any  value  on  a  record,  they  must  be  classified  and  arranged  for  ready 
reference.  The  special  classiBcation  that  Messrs.  Richardson  and  Houk 
have  endeavored  to  give  casts  bearing  on  American  street  railways  is  a 
work  of  magnitude,  and  will  prove  indispensable  to  lawyers  on  street 
railway  matters.  The  complete  woik  purports  lo  include  all  reported 
cases  decided  by  the  courts  of  the  United  States  and  Canada  down  lo 
the  present  time,  and  it  is  estimated  that  six  volumes  will  be  necessary 
for  this  purpose. 

The  second  volume  has  just  appeared,  and  is  doubtless  a  fair  sample 
of  the  whole.  The  book  appears  to  be  a  compilation  from  various 
digests,  the  cases  being  concisely  discussed,  with  the  evidence  and 
whatever  else  is  necessary  to  make  the  case  intelligible  given.  Then 
follows  the  judge's  decision,  which  really  occupies  the  greater  part  of 
the  space.  The  cases  are  chronologically  arranged,  and  a  copious  index 
forms  a  special  feature.  .•V  synopsis  of  each  case  is  given  therein,  and 
one  can  gain  a  knowledge  of  the  nature  of  the  same  without  looking  it 
up  further.  Thus  the  rapid  selection  of  a  case  bearing  on  the  matter  in 
hand  is  greatly  facilitated.  Moreover,  it  is  impossible  to  look  up  any 
one  matter  without  having  reference  to  all  cases  bearing  at  all  on  the 
subject.  This,  of  course,  involves  much  repetition  of  cases  and  their 
synopses,  but  this  repetition  is  fully  justified.  The  index  comprises  76 
pages  and  thoroughly  reviews  the  407  pages  of  text.  To  lawyers  the 
work  will  be  of  value,  and  the  cases  aie  so  clearly  and  concisely  dis- 
cussed without  an  excess  of  legal  phraseology,  that  the  layman  street 
railway  ofScial  can  also  refer  to  it  with  advantage. 

Vol.  II.  includes  the  cases  decided  fiom  1860-64  inclusive,  and  relates 
largely  to  New  York  decisions.  It  is  safe  to  say  that  the  succeeding 
volumes  will  have  a  much  more  general  interest  to  electrical  men  than 
is  usual  with  such  works.  The  series  is  of  a  standard  nature,  and  its 
value  cannot  be  disputed. 

The  well-known  treatise  on  alternating  currents,  by  Drs.  Bedell  and 
Crehoie,  has  been  translated  into  French  by  M.  Jules  Berthon  and  pub- 
lished by  Georges  Carr4,  3,  rue  Racine,  Paris,  under  the  title  "  Etude 
Analytique  et  Graphique  des  Courants  Alternatifs,  A  I'Usage  des 
Ingenieurs  et  des  El^ves  des  Ecoles. " 


The  Arnold  Alternating  Current  flotor. 

A  TTnited  States  patent  was  issued  on  May  7  to  Prof.  E.  Arnold,  of 
Zurich,  Switzerland,  for  a  self  starting, simple  alternating  current  induc- 
tion motor,  the  main  feature  of  which,  as  will  be  seen  below,  is  the 
arrangement  and  control  of  the  field  magnet  circuits.  By  the  method 
used  the  motor  becomes  self  starting  and  objectionable  losses  of  energy 
in  starting  up  are  obviated. 

Refeience  is  made  in  the  specification  to  the  manner  in  which  the  above 
difficulty  has  been  attacked,  some  of  the  devices  employed  operating 
by  unbalancing  the  magnetic  field  and  others  by  commutating  the 
induced  currents  in  the  armature.  Tn  the  present  instance  an  initial 
rotation  of  the  magnetic  field  is  effected,  through  which  the  armature 
is  started,  and  when  speed  has  been  attained,  the  connections  are 
changed  in  such  a  manner  that  the  machine  operates  as  a  simple  alter- 
nating current  motor.  At  starting,  current  is  supplied  to  the  field  mag- 
nets in  such  a  manner  as  to  produce  one  set  of  poles  at  certain  points 
and  a  second  series  of  poles  at  a  different  angular  position  to  the  first 
named.  In  this  manner  a  successive  shifting  of  the  magnetic  field 
takes  place,  which  causes  the  armature  to  rotate  and  acquire  speed. 
When  sufficient  speed  has  been  attained,  the  connections  of  one  or  both 
of  the  two  field  circuits  are  changed  until  the  poles  produced  by  both  of 
the  field  cuirents  correspond,  and  the  phases  of  the  two  currents  are 
brought  into  synchronism,  either  by  changing  the  inductance  of  one  or 
by  connecting  the  two  sets  of  windings  in  series.  When  these  changes 
have  been  effected  the  motor  operates  as  a  simple  synchronous  induction 
motor. 

Where  short-circuited  armature  windings  are  employed  it  is  pref- 
erable to  sub-divide  them  and  close  some  of  them  through  a  resist- 
ance while  starting;  and  then,  as  speed  is  attained,  successively  close 
the  circuits  of  the  other  coils.  In  this  manner  less  current  is  generated 
in  the  armalure  and  heating  and  waste  laigely  prevented.  Where  the 
field  magnets  are  stationary  and  the  armature  revolves,  it  is  not  always 
convenient  to  make  such  armature  connection,  but  where  the  field  mag- 
nets rotate  and  the  armature  is  stationary  the  opening  and  closing  of  the 
armature  coils  may  be  readily  effected  by  a  series  of  stationary  switches. 

Referring  to  the  illustrations.  Fig.  1  is  a  longitudinal  cross  section  of 
one  type  of  motor,  showing  the  form  of  the  field  magnet  and  armature 
cores  and  some  of  the  windings,  with  the  electric  connections  and 
switches  omitted.  Fig.  2  is  a  similar  view  showing  a  modification 
of  the  form  of  field  magnet  cores.  Fig.  3  is  a  diagrammatic  illustration 
of  the  winding  and  connections  of  the  field  magnets. 

Referring  to  Figs.  1  and  2,  the  armature  is  shown  at  ./,  the  field  core 
at  B,  and  the  housing  or  stationary  frame  of  the  machine  at  //.  In 
Pig.  1  the  field  magnet  core  is  of  the  ring  type  with  inwardly  projecting 
pole  pieces.  In  Fig.  2  the  field  core  is  formed  of  two  parallel  rings 
carrying  the  respective  field  coils  /'  and  //,  the  latter  being  commutated. 
to  change  the    position  of  the  poles  produced    by  it  in    accordance  with 


the  invention.  In  Fig.  1,  the  armature  windings  are  shown  of  the  perma- 
nently closed  circuit  type,  the  parallel  conductors  or  bars  a  terminating 
in  the  connecting  rings  a'  at  each  end. 

The  field  windings  and  circuit  connectioon  are  diagrammatically  set 
forth  in  Fig.  3.  The  field  cores  are  indicated  as  above  by  li.  For  con- 
venience of  illustration  two  separate  field  cores  are  shown,  as  in  Fig.  2, 
but  the  two  sets  of  windings  may  of  course  be  mounted  on  a  siiglc  core 
as  in  Fig.  1.  The  field  current  is  supplied  from  the  transformer  T,  to 
the  secondary  coils  of  which  the  two  field  windings  /',  //',  are  connected 
in  shunt.  Current  from  the  terminal  v  6ows  through  the  inductive 
resistance  M,  coils  /;,  switch  s  and  back  to  the  other  terminal  t^  of  the 
transformer.  Current  also  flows  from  the  teiminal  v  through  the  switch 
s' .  brush  (/,  thence  through  the  series  connected  field  windings  b' ,  by 
brush  ./',  resistance  /'.  to  terminal  v' .  The  inductive  resistance  .1/ and 
the  ohinic  resistance  I\  cause  a    difference    of    phase    between    the   two 


Figs.  1  and  2. 

branches  of  the  circuit  from  the  secondary  coils  of  the  transformer.  The 
phases  in  the  branch  containing  the  inductive  resistance  will  of  course 
lag  behind  those  containing  the  ohmic  resistance.  The  poles  produced 
by  the  coils  b  for  one  impulse  of  the  current  are  indicated  by  the  let- 
ters .\'  and  S,  respectively.  Those  produced  by  the  winding  If  are  indi- 
cated in  the  same  way. 

The  winding  b'  is  termed  a  series  connection  field  winding,  and  19 
coils  and  19  commutator  plates  C,  are  shown,  numbered  1  to  19,  respec- 
tively, so  that  the  circuits  may  be  readily  traced  out.  Each  terminal  of 
each  coil  is  connected  with  the  terminal  of  the  coil  sixth  from  it,  that 
is  to  say,  separated  by  five  coils.  Coils  therefore  connected  in  series 
produce  currents  in  the  same  direction  at  the  three  points  of  the  core 
approximately  120  degrees  apart;  and  by  placing  the  brushes  upon  com- 
mutator segments  separated  from  each  other  by  two  segments,  six  poles 
may  be  produced  in  the  magnet  as    indicated    by    the    letters   X  and  .*■', 


Fig.  3. 

respectively.  The  brushes  may  be  shifted  to  alter  the  position  of  these 
poles.  At  starting,  the  poles  should  be  about  midway  between  the  pole 
produced  by  the  other  winding  //  and  the  currents  in  the  two  windings 
should  differ  by  a  quaiter  of  a  phase.  If  the  currents  differ  by  less,  the 
angular  difference  between  the  poles  produced  by  the  two  windings 
should  be  proportionately  less.  In  practice  the  proper  position  will  be 
the  one  in  which  the  greatest  torque  is  produced  with  a  minimum 
current. 

As  the  armature  acquires  speed,  the  inductive  resistance  .1/  may  be 
reduced  by  means  of  the  sliding  contact  in  and  the  retardation  of  the 
phases  in  the  winding  0  thereby  decreased.  At  the  same  time  the  resist- 
ance R  may  be  cut  out  by  the  sliding  contact  r  until  the  phases  in  the 
circuits  /'  coriespond  with  those  in  the  ciicuit  /'.  This  giadual  reduc-' 
tiun  of  the  difference  in  the  phase  may  be  effected  simultaneously  with 
a  shifting    of  the  brushes  </,  causing  the  poles  produced  by    the  two  sets 
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of  connections  and  winding.^  to  correspond  at  the  instant  the  phases 
correspond.  When  this  has  been  done  the  motor  is  virtually  operated 
by  a  sinKlc  allernaling  current.  The  field  windings  b  and  If  may 
then  be  thrown  in  series  by  means  of  the  switch  lever  L  breaking 
the  circuits  of  the  switches  s  and  s'  and  closing  the  switch  j".  The 
series  connection  will  then  be  as  follows:— fiom  terminal  :-  through 
contact  m  (with  oi  without  any  inductive  lesistance  .1/),  6eld  winding  b. 
switch  s",  brush  d.  winding  h' ,  brush  ./'.  contact  r  (prefeiably  with  no 
ohmic  resistance  K)  back  to  the  other  terminal  v'  of  the  secondary  coils 
/  of  the  transformer  T.  Kither  the  ohmic  or  the  inductive  resistance 
may  be  omitted;  and  the  correspondence  of  the  two  phases  may  be  pro- 
duced solely  by  means  of  the  switch  which  connects  them  in  series.  In 
the  latter  case,  6eld  windings  b'  are  preferably  commutated  to  cor- 
lespond  to  the  winding  /■  before  the  switch  s"  is  closed. 

An  Adjustable  Tower  Wagon. 


The  accompanying  illustration  shows  a  tower  wagon  designed  for  the 
use  of  the  Allegheny  County  Light  Company,  of  Pittsbuigh.  Pa.  The 
object  in  view  was  to  provide  a  device  which  could  be  so  adjusted  as 
to  reach  the  highest  arc  lamp  or  to  pass  under  trolley  wires  and  bridges, 
and  still  be  light  enough  to  be  handled  by  two  men 

The  towet  consists  of  a  large  step-ladder,  hinged  at  the  top  and  at  the 
foot  of  the  sloping  leg.  The  back  leg  is  adjustable  along  the  wagon  floor, 
enabling  the  operator  to  put  the  apex  of  the  fiame  at  any  height  above 
the  wagon  from  the  maximum,  as  shown  in  the- cut,  to  a  position  nearly 
on  a  level  witn  the  wagon  Boor. 

The  platform  slides  up  and  down  guides  on  the  sloping  leg  of  the 
ladder  structure,  and  is  controlled  by  a  winch  in  Uie  body  of  the  wagon, 
the  handle  of  which  may  be  seen  near  the  fiont  wheel.  The  winch  has 
two  drums  which  may  be  worked  independently  or  simultaneously,  by 
means  of  clutches  on  the  spindle.  One  of  these  drums  contiols  the 
tower  frame  and  the  other  raises  or  lowers  the  working  platform.  The 
latter  is  provided  with  hooks  which  engage  with  the  rungs  of  the  laddei 
and  sustain  it  at  any  desired  height.     The  wagon  is  5  feet  6  inches  wide. 


Adjustable    Xower  Wagox. 

5  feet  high,  and  contains  space  foi  all  the  necessary  tools  of  the  line 
men.  The  platform  is  7  feet  long  and  2  feet  wide  and  is  24  feet 
above  the  ground  in  the  highest  position,  and  18  feet  in  the  lowest, 
with  the  tower  up.  The  whole  tower  can  be  lowered  to  pass  under  a  !.■?- 
foot  doorway. 

Fire  Risks  in  Factories. 


A  recent  dispatch  from  Waleibury,  Vt.,  to  the  Boston  Journal  gives 
an  account  of  the  destruction  of  over  $10,000  worth  of  property  by  a  fire 
which  originated  from  a  hot  box  in  a  factory.  This  would  seem  to  fur- 
nish an  incentive  to  the  tiial  of  some  of  the  electrical  devices  for  giving 
an  alarm  upon  the  overheating  of  a  journal. 


Tlie    Kennelly   Cautery    Transformer. 

A  very  compact,  portable  transfunuer  has  been  put  on  the  market  by 
the  Edi.son  Manufacturing  Company,  of  110  East  23d  street.  New  York, 
the  object  of  which  is  to  enable  physicians  to  use  52-volt  oi  104-volt 
alternating  current,  for  electro-cautery  and  diagnostic  lamp  purposes. 
The  primjry  circuit  of  the  transformer  is  composed  of  a  large  number 
of  turns  of  fine  insulated  coppei  wire  and  is  wound  arouud  a  core  of 
annealed  iion  wires,  the  whole  being  enclosed  in  a  thin  cylindrical  shell 
of  hard  rubbei  supported  by  a  hard  rubber  standaid  at  each  end.  The 
setondaiy  coil,  composed  of  a  few  turns    of  thick    wire,  is  wound  on  a 
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hollow  hard  rubber  spool  and  moved  by  a  rack  ^nd  pinion  back  and 
forth  over  the  primary  coil.  The  terminals  of  the  secondary  coil  are 
brought  out  to  two  pin  attachments  mounted  on  one  head  of  the  coil, 
and  the  cautery  cords  are  connected  theieto  by  split  socket  connections. 
On  moving  the  secondary  coil  to  the  right,  the  current  is  increased  and 
vice  veis&. 

The  appaiatus  is  mounted  in  a  highly  polished  mahogany  box  which 
opens  down  the  middle,  as  shown  in  the  cut,  and  is  fitted  with  a  switch 
at  the  side  which  automatically  cuts  off  the  current  when  the  lid  is 
closed.  It  is  provided  with  an  attachment  plug  and  10  feet  of  flexible 
cord  for  connecting  the  instrument  to  the  mains. 

A  Prosperous  Electrical  Supply  Establishment. 

In  the  business  of  general  electrical  supplies  Boston  may  certainly 
claim  at  present  a  very  creditable  repiesentation,  not  alone  as  to  quality, 
variety  and  cheapness,  but  as  well  for  spacious  and  handsome  sales- 
rooms in  which  abundant  opportunity  is  afforded  for  display.  Follow- 
ing the  publication  of  othei  interior  views  we  present  herewith  the 
intetior  of  the  salesroom  of  the  Thompson-Brown  Electric  Company,  cf 
Boston,  with  headquarters  at  97  High  street,  which  for  general  ariange- 
ment  compares  favorablj-  with  any  supply  house  in  existence.  Although 
but  recently  organized  its  management  is  not  by  3ny  means'new   to   the 


Supply  House  Intekior. 

electrical  field.  The  entire  street  flooi  of  the  building  is  used  for  the 
salesroom  and  offices,  while  the  basement  is  devoted  to  stoc>  and  the 
shipping  department.  A  most  complete  and  varied  stock  of  electrical 
supplies  is  carried,  cot-spicuously  and  temptingly  arranged  for  custo- 
mers. In  the  line  of  street  railway  material  it  presents  an  assortment 
(all  of  which  are  inventions  of  Mr.  Geoige  Thompson,  Jr.,  piesident  of 
the  company)  claimed  to  be  second  to  none  in  existence,  while  the  line 
of  electric  lighting  and  supply  specialties  embodies  everything  needed. 
The  concern  started  with  good  business  lecognition  from  old  friends  of 
the  management  which  it  has  been  able  to  hold  straight  along,  and  hosts 
of  new  friends  and  patrons  have  been  made  through  untiring  and 
energetic  effort.  In  the  view  presented  the  executive  and  clerical  staff 
conspicuously  appear. 


^^inancial  3ntclligence. 

The  Electrical  Stock  Market. 

New  York,  May  11.  18US. 

AMERICAN  IlKLI,  pcrfotiued  a  sudden  nyunaslic  feat  on  Wednesday,  jump- 
ing fiom  14U  to  148  with  practically  a  single  spurt,  and  it  has  continued  bullish 
throughout.  A  director  of  the  company  states  that  it  the  inslrunient  output  con- 
tinues until  May  20  as  it  has  since  April  20,  the  inslrunient  account  for  the 
month  will  show  as  large  a  gain  as  last  month,  which  sliowed  a  gross  inciease 
of  11.277  instruments,  and  a  net  gain  of  9.722.  and  was  the  largest  month  in 
the  history  of  the  company.  It  is  claimed  by  some  that  the  strength  of  the 
stock  is  due  to  the  belief  that  Judge  Carpenter's  decision  was  an  unju.st  one  and 
will  probably  be  reversed.  As  those  who  are  most  closely  interested  have  little 
to  say  on  this  score  it  would  appear  that  this  opinion  is  confined  to  the  more 
optimistic  and  less  well-informed  contingent  of  American  Bell's    friends. 

NEW  ENGLAND  TELEPHONE  has  made  its  annua!  report,  which  shows  a 
surplus  for  ISM  of  fill. ^17  as  compared  with  $£S,"61  for  1893.  A  sixth  issue  of 
fSOO.OOO  S   per  cent.  20-year  bonds  has  been  authorized  by  the  diredors- 

AMERICAN  CABLE  displayed  lather  unusual  activity  this  week,  on  Tuesday 
reaching  a  point  wheie  none  was  for  sale,  and  climbing  to  par  to-day, 

ELKCTRICAI,    STOCKS. 

Par.  Bid.  Asked 

Chicago  Edison  Company 100  120  125 

Edison  Electric  111.,  New  York...  .   .' 100  100}^  lOi 

Brooklyn 100              ..  108 

Boston 100  130 

Philadelphia 100              ..  US 

Edison  Ore  Milling 100             13  IS 

Electric  Storage  Co.,  Philadelphia 100             29 

General  Electric 100             34  34Jg 

General  Electric,  pref 100              ..  65 

Westinghouse  Consolidated,  com 50            34J2  35 

pref 50  52  52H 

BONDS. 

Edison  Electric  111..  New  York 100  lOS'A  105}^ 

Edison  Electric  Light  of  Europe 100  75  85 

General    Electric  Co.    deb.  5s 100  . .  90Ji 

TELEGRAPH  AND  TELEPHONE. 

American    Bell   Telephone 100  194  .94>a 

American  District   Telegraph 100  30  40 

American  Telegraph  &  Cable 100  95J^  100 

Central  &  South    American    Telegraph 100  11"  120 

Commercial  Cables 100  141 

tBrie  Telephone 100  57  57>4 

Gold  &  Stock    Telegraph 100  105 

New  Eai;land   Telephone 100                 .  70 

New  Yoik&  New  Jersey  Telephone 100  103  lOS 

Postal  Telegraph-Cable 100  53:^ 

Western  Union    Telegraph 100  93  s  93}^ 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  IV',  n% 

Binghamton  RR.  com 100  100 

Brooklyn   Traction 100  nH  14 

pref 100  ..  53 

Buffalo    St.    Ry 100  70  72 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Rv 100  305  315 

Columbus  St.   Rt 100  48H 

Consolidated  Traction  of  N.  J ..  26  30 

Electric  Traction.  Philadelphia 50  74)^  75 

Long^  Island  Traction 100  11^  12^ 

Louisville  St.  Ry.  com 100  37  39 

pref 100  87  88 

Metropolitan  Traction,    Philadelphia 100  96J4  96^ 

New  Orleans  Traction 100  14}4  16 

pref 100  56  60 

North   Shore  Traction 100  23  28 

pref 100  88  93 

People's  Traction  130  pd 25  60  60^4 

JPhiladelphia  Traction SO  8JK  84 

Rochester  St.  Ry ..  38 

Union  Ry.  (Huckleberry) 100  112  US 

West  End,  Boston 100  ..  69 

■■      pref 100  90 

Worcester  Traction 100  13  16 

"     pref 100  83  87 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  104  105 

•Biuahamton  Railroad  Co.  Ss 100  99  100 

♦Columbus  St    Ry.  IstSs 100  98 

Rochester  St,  Ry.  1st.  Ss 100  95  "^T 

»Union  Ry.  1st.   mtfe  6s 100  105  108 

♦Westchester  Electric  1st.  mtge.  Ss 100  98  101 

•  "With  accrued  Interest. 

t  Ex-Div. 

J  Ex-rights. 

WESTERN  UNION  has  been  kept  down  for  a  week  by  a  block  of  stock  for 
sale  around  89J4.  Traders  have  run  against  this  stock  in  their  efforts  to  advance 
the  price  and,  to  some  extent,  have  gone  short  banking  on  it-  On  Tuesday 
Moore  &  Schley  apparently  determined  to  move  Western  Union  and  slowly 
baled  out  Mr.  Campbell's  2,000   shares.    After  it  bad  been  taken,  the  price  was 


easily  moved  lo  90.  where  stop  ordeis  look  the  slock  fjr  sale.  Above  90.  the 
buyins  was  more  gcntral  and  by  people  who  have  been  waiting  for  a 
chance  to  buy  Western  Union  on  advancing  prices. 

GENERAL  ELECTRIC,  despite  tlie  fact  that  local  commission  houses  had 
been  advised  to  look  for  a  sharp  and  sudden  rise  on  Thursday,  was  only  firm. 
No  reason  has  been  assigted  for  the  expectation  that  Ihe  slock  is  about  to 
develop  a  pronounced  advancing  tendency  oiher  than  the  previously  exploited 
fact  that  the  business  of  the  company  is  steadily  improving.  The  consolidation 
project  with  the  Westinghou'-e  is  said  to  be  in  abeyance.  Possibly,  however, 
developments  ill  that  connection  are  relied  upon  to  stimulatcstrengtb  in  the 
stock, 

THE  TRACTIONS  are  all  on  a  mild  boom,  a  decided  advance  being  noted  all 
along  the  list,  with  the  exception  of  Consolidated  Traction  of  New  Jersey. 

BALTIMORE  TRACTION  to  day  reached  its  highest  point  this  year,  and  the 
annuil  report  shows  an  increase  in  net  earnings  of  $15,712  over  1893. 

PEOPLE'S  TRACTION  also    reached  the  highest    point    today    since   Jan. 
The    gross  earnings  on    Sunday.  May  5.  were  the    largest  in  Ihe    history  of   the 
company,  aggregating  $7,501,  an  increase  compared  with  the  same  day  last  year 
of  f4.71T. 

;  WEST  END  is  still'doing  phenomenally  well,  the  gross  gains  of  $1,000  and 
si. 500  per  day  being  almost  entirely  net  gains  to  the  advantage  of  the  common 
siock.  It  is  understood  that  the  company  has  considerably  more  than  SI. 000, 000 
in  bank,  no  debts,  and  will  soon  have  to  consider  lire  problem  of  distribution  of 
earnings  above  the  6  per  cent,  it  is  now  paying  upon  Ihe  co:T:mon  stock.  It  is 
not  generally  known  that  West  End.  by  changing  its  dividend  days,  made  an 
extra  dividend  last  year.    What  it  will  do  this  year  cannot  yet  be  told. 


Spmal  Corresponbcnce, 


New  York  Notes. 


Office  of  the  Electrical  World.      I 
253  Bkoadway,  New  York.  May  J3,  189S.  \ 

THE  CONEY  ISLAND  ^'i;  BROOKLYN  RAILWAY  COMPANY  has  applied 
foi  permission  to  construct  a  trolley  line  on  Greenwood  avenue,  from 
Prospect  Park  to  Greenwood  Cemetery. 

FRAN'CHTSES  DECLARED  VOID.— The  Nassau  &  Kings  County  Electric 
Railway  Companies'  franchise  for  tbe  Union  street  route.  Brooklyn,  have  been 
declared  void  by  Justice  Smith  of  the  Supreme  Court.  The  couit  finds  that  "the 
franchises  were  granted  for  a  less  sum  than  could  have  been  obtained  from  a 
competing  company,  and  that  they  were  given  in  bad  faith  and  as  a  matter  of 
favoritism  to  tbe  defendant  companies."  Tbe  defendants  will  probably  appeal 
the  case. 

THE  ELECTRICAL  THEATRE  SIGNS  were  all  extinguished  on  Tuesday  nigbf 
of  last  week,  for  the  first  time  in  many  months.  The  signs  had  been,  in  most 
cases,  moved  back,  but  the  Bureau  of  Incumbrances  decided  that  they  slill 
inf-inged  the  law  and  ordered  them  to  be  left  unlighled  until  they  were  moved 
back  far  enough  to  conform  to  the  letter  of  the  law.  Hence  the  dismal  aspect 
of  the  Tenderloin  on  Tuesday  night.  Matters  we»e  adjusted  on  Wednesday  and 
the  theatre  district  again  rejoices  in  a  Maze  of  glory,  though  less  advantage- 
ously displayed. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World.  1 

Room  91,  Hathaway  Buildinp.  620  Atlantic  Ave.,  V 

Boston,  May  11,  1895.  t 

MR.  J.  S.  KEENAN,  for  a  number  of  years  connected  with  the  Holtzer- 
Cabot  Electric  Companv,  has  been  added  to  the  force  of  the  Thompson-Brown 
Electric  Company  as  traveling  salesman. 

THE  PETTINGELL-ANDREWS  COMPANY  has  secured  an  excellent  order 
from  the  municipal  plant  at  Marlboro.  Mass.  for  wire  and  line  equipment  inci- 
dent to  the  increase  of  this  plant.  It  also  reports  a  very  gratifying  increase  in 
business  generallv. 

MR  H.  C.  HAWKS,  president  of  the  Anchor  Electric  Company.  Boston,  has 
just  returned  from  an  extended  western  trip  which  included  the  Pacific  Coast. 
He  captured  some  excellent  orders,  located  several  desirable  agencies,  and  was 
greatly  benefited  in  health  by  the  trip. 

MR.  P.  M.  REYNOLDS,  the  popular  treasurer  of  the  Anchor  Electric  Com- 
pany. Boston,  has  been  wearing  a  perpetual  cheerful  and  happy  smile  all  the 
week  because  of  the  appearance  last  Monday  in  his  charming  home  of  a 
"bouncing'"  youngster.  If  his  signature  happens  to  be  a  little  shaky  his  friends 
will  now  know  that  the  many  hearty  band-shakes  be  has  received  have  much 
to  do  with  it. 
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(Frinii  Our  Own  Correspoiideiil.) 

I.ONiioN  May  6.  189S. 
KLKCTRIC  I'NDHRGROIIND  RAILWAYS.— As  I  reported  some  time  Bgo  a 
deiuand  for  nubscriptions.  fathered  by  the  Great  Northern  Railway  Company, 
for  an  electric  tunnel  railway  running  into  the  city. was  not  responded  to  by  the 
public.  Since  then  it  has  been  attempted  to  niter  the  terms  of  the  franchise  and 
to  obtain  permis.-iion  to  use  steam  in  place  of  electricity  in  connection  with  thi» 
line.  The  Slandinfi  Orders  Committee  of  the  House  of  Commons  has,  however, 
declined  to  accede  to  this  request. 

KLKCTRICAI.  KgUIPMENT  OP  THK  LEEDS  POSTOFFICE.-It  is  nnneces- 
s.try  to  state  that  the  entire  building  will  be  lit  by  electricity,  but  in  addition 
thereto  electric  motors  will  be  made  use  of  for  the  purpose  of  working  the 
pumps  in  connection  with  the  pneumatic  despatch  arrangements.  Perhaps  the 
most  important  change  is  the  sulislitution  of  secondary  for  primary  batteries  for 
telegraphic  purposes.  II  is  estimated  that  about  200  secondary  cells  will  be 
sufficient  to  replace  the  whole  of  the  primary  batteries.  Accumulators  will  also 
be  made  use  of  to  supply  the  curienls  needed  for  the  large  telephone  room 
which  is  being  prepared  in  view  of  the  acqui.sition  of  the  tiunk  telephone  lines 
by  the  State. 

ROYAL  INSTITUTION.— Prof.  Forbes  has  commenced  a  short  course  of  lee- 
lures  on  ••Alternating  and  Interrupted  Electric  Currents'^  at  the  Royal  Institu- 
tion. In  commencing  his  first  lecture  he  remarked  that  if  his  audience  expected 
to  hear  anything  about  his  work  at  Niagara,  which  he  had  just  completed,  he 
was  afraid  they  would  be  disappointed..  He  restricted  his  remarks  to  magnetic 
analogues  of  electrical  phenomena,  which  take  place  when  an  eleclric  current 
is  reversed  or  interrupted.  Tesla's  experiraeut  of  lighting  a  glow  lamp  in  a 
rapidly  allcruating  electrostatic  (ield  was  shown  to  good  effect.  Prof.  Forbes 
taking  the  rapidly  reversing  charge  Ihrough  his  own  body.  He  assured  his 
audience  Ihal  he  fell  none  the  worse  for  this,  and  remarked  that  •'no  man  was 
ever  killed  by  volts,  only  by  amperes  •■  In  the  latter  part  of  his  lecture  the 
professor  explained  some  magnelic  analogues  of  curbing  submarine  telegraph 
signals. 

MUNICIPAL  ELECTRIC  LIGHT  FINANCE.— In  Iheir  report  for  the  year  1894 
the  eleclric  lighting  committee  of  the  SI.  Paneras  veslry  staled  that  Iheir  total 
capital  eipendiiure  up  to  date  noiv  amounts  to  illlO.OiX),  and  that  Ihey  have  con- 
nected to  their  mains  IS. 500  incmdescents.  129  arcs  and  22  motors,  and  Ihat  the 
vorking.  after  providing  for  bad  debts,  repayment  of 
Ic.  is  a  profi'  of  £1.754.  which.  Ihey  point  out.  logelber 
,de  for  interest  and  repayment  of  loans,  is  equivalent  to 
cent,  on  the  capital  expenditure,  and  would  be  avail- 
able for  dislribulion  lo  the  shareholders  if  the  undertaking  belonged  lo  a  com- 
pany. An  interesting  question  is  raised  by  the  paragraph  of  Ihe  report  draling 
with  Ihe  queslion  of  creating  a  depreciation  fund.  The  commiltee  stale  that 
thev  have  not  sel  aside  anything  for  depreciation,  since  Ihey  consider  Ihat  Ihe 
sums  sel  aside  to  repay  the  loan  are  equivalent  to  Ihe  building  up  of  a  deprecia- 
tion fund.  It  has  however,  to  be  remembered  thai,  so  far  these  loans  have  been 
for  a  period  of  forty-lwo  years,  and  it  ishaidly  lo  be  expected  thai,  at  any  rate, 
boileis.  engines  and  dynamos,  and  probably  mains,  will  lasl  anything  like  Ihat 
lime,  so  thai  unless  somelhing  more  is  set  aside  the  vestry  will  find  itself 
shortly  under  Ihe  necessity  of  raising  further  loans  for  Ihe  purpose  of  maintain- 
ing the  present  plant  in  a  proper  condition,  a  not  allogelher  satisfactory  result 
of  municipal  enterprise. 

AGRICULTURAL  LIGHT  RAILWAYS.— Your  readers  may  possibly  recollect 
that  in  consequence  of  a  long-continued  agitation,  the  president  of  the  Board  of 
Trade  recently  called  together  a  conference  on  light  railways,  the  delegates  to 
which  represented  all  conceivable  interests,  agricultural  and  municipal  This 
conference  appointed  a  committee  to  inquire  into  Ihe  question  of  cheapening 
the  preliminarj'  expenses,  constructional  cost  and  operative  cost  of  railways 
intended  for  the  purpose  of  transporting  agricultural  produce  from  farms  to  the 
nearest  market.  A  report  was  presented  by  Ihe  committee  within  a  few  weeks 
of  the  lime  urging  upon  the  Board  of  Trade  to  immediately  introduce  a  bill 
into  Parliament  providing  for  the  authorization  of  such  lines  by  Ihe  local 
authorities,  instead  oi  by  Parliament,  and  a  ladical  relaxation  of  the  stringent 
regulations  of  the  Board  of  Trade,  which  they  considered  were  only  applicable 
to  lines  upon  which  express  trains  and  heavy  traffic  is  run.  On  Thursday  last  a 
bill,  embodying  the  suggestions  of  the  commiltee,  was  introduced  by  the  presi- 
'..  and  supported  by  him  in  a  very  lucid  speech, 
ience  of  any  provision  for  the  subsidization  of  these 
I  or  by  local  authorities  the  bill  was  received  with  a 
I  think,  however,  that  it  is  not  likely  that  any  mem- 
Itural  couslituency  will  imperil  his  seat  by  factious 
which,  although  not  put  forward  as  a  panacea  for 
ly  prove,  if  properly  made  use  of.  a  decided  pallia- 
dicates.  corislruclion  companies  and  what  not  have 
lately  been  forming  and  reforming  in  an  alarming  fashion.  It  is  to  be  hoped 
that  some  one  or  other  of  these  concerns  will  lake  time  by  the  forelock  and  set 
to  work  to  educate  the  English  agricultural  mind  on  the  marked  advantages  of 
electricity  for  agricullural  light  railways. 

(Beneral  Heips. 

New  Incorporations. 


dent  of  Ihe  Board  of  Tradi 
Owing,  however,  to  the  ab 
lines  either  by  the  treasur; 
chorus  of  disapprobation, 
ber  representing  an  agricu 
opposition  to  th 
agricultural  depressi 
live.  Electric  traclio 


THE  WESTERN  MARYLAND  TELEPHONE  COMPANY,  Westminster.  Md. 
capital  stock  $10,000.  has  been  formed. 

THE  PROCTOR  HEATING  COMPANY.  Chicago.  111.,  capital  stock  $10,000, 
has  been  formed  to  do  a  general  electrical,  steam  and  hot  water  heating,  gas 
Btling  and  sewerage  business. 

THE  EMPORIA  TELEPHONE  COMPANY.  Emporia.  Kan.,  capital  stock 
SS.SOO.  has  been  incorporated  by  Calvin  Hood.  L.  L.  Hallock.  S.  Strauss.  T.  H. 
David  Stone.  D.  W.  Mortis  and  W.  R.  Irwin. 


THK  SMITHVILLE  WATER  &  LIGHT  COMPANY.  Smithville,  Tex.,  capital 
slock  $40.0110.  has  been  formed  to  furnish  water  and  electric  light.  K.  H.  McCas- 
kill.  R.  E.  McCoy.  L.  L.  McCoy    all  of  Smithville.  are  interested. 

THE  GWYNN'S  FALLS  RAILWAY  COMPANY.  Baltimore,  Md..  capital  stock 
$30,000.  has  been  incorporated  by  .los.  B.  Selh.  Henry  Clark  and  others  to  build 
nil  eleclric  road  iu  the  western  suburbs  to  Powhatan  and  Wellieredville. 

THE  PERRY  WATER,  LIGHT  &  ICE  COMPANY.  Perry.  Okla.  Tet.. 
capital  stock,  $150,000,  has  hetn  incorporated.  Wm.  E.  Caldwell.  Benj,  J.  C. 
Howe.  Indianapolis.  Ind..  and  Edw.  S.  Gaylord  and  E.  D.  Nims  are  interested. 

THE  SEI.I,I':RS  MANUFACTURING  COMPANY.  Chicago.  111.,  capital  st3Ck 
$50,000  has  been  formed  lo  purchase,  nianufactiire  and  sell  railway  appliances 
and  supplies.  The  organizers  are  James  Slillwcll.  Coiwin  V.  Howell  and  Frank 
J.  Loesch 

THE  WESTERN  LIGHT  COMPANY.  Kansas  City.  Mo.,  capital  stock  $.10,000 
has  been  formed  lo  do  a  general  electrical  and  gas  business  Chas.  A.  Gray. 
LessiB  A.  Hull.  Ed.  F.  Littleton,  and  John  W.  Hull,  of  Kansas  City,  Mo.,  are 
the  promoters. 

THE  SIOU.X  RAPIDS  ELECTRIC  LIGHT  &  POWER  COMPANY.  Sioux 
City.  la.,  capital  slock  $8,000.  has  been  formed  lo  establish  and  maintain  an 
electric  light  and  power  plant.  The  interesled  parties  are  H  D.  Smith  and  M. 
P.  Smilh.  Sioux  Rapids. 

THE  NUNDA  ELECTRIC  LIGHT  COMPANY'.  Nunda.  III.,  capital  stock 
$5,000.  has  been  formed  to  furnish  electric  light  and  power  to  the  residents  of 
Nunda  and  Crystal  Lake.  E.  C.  McColloum,  H.  H.  McColloum  and  E.  E. 
McCollouni  are  interested. 

THE  ABILENE  WATER  CO.MPANY,  Portland.  Me.,  capital  slock  $126,000. 
has  been  formed  to  manufacture  gas  and  electricity,  machinery,  fixtures,  etc.. 
for  gas.  water  and  electric  light  plants.  Wm.  C.  Baton,  Edw.  D.  Noyes  and 
Geo.  F.  Noyes  are  interested. 

THE  PAOLA  WATER  COMPANY,  Portland.  Me.,  capital  slock  $150,000.  has 
been  formed  lo  manufacture  gas.  generate  electricity,  etc..  also  lo  make  fix- 
tures, etc..  for  such  plants.  Wni.  C.  Eaton,  Edw.  D.  Noyes,  Geo.  F.  Noyes. 
Portland,  Me  .  are  interested, 

THE  NEW  ENGLAND  TURBINE  &  FUEL  COMPANY,  capital  slock 
$l.tXIO,000,  has  been  incorporated  to  generate,  apply  and  use  motive  power  of  all 
kinds.  The  proiuolors  are  I.  W.  Derby.  Boston;  Dexter  B.  Wentwoith.  and 
Chas.  H.  Crane.  Somerville.  Mass. 

THE  GRAFTON  TRACTION  COMPANY.  Grafton.  W.  Va.,  maximum  capital 
stock  $150,000.  has  been  formed  to  own  build,  consliuct  and  operate  an  electric 
street  railway  from  Grafton  lo  Pruntylown.  etc.  F.  A.  Moran,  H.  M.  Somraer- 
ville  and  E.  M.  Morlan  are  interested. 

THE  CITY  PARK  RAILWAY  COMPANY'.  Portland.  Ore.,  capital  slock 
$25  000.  has  been  formed  to  build  and  operate  eleclric  railwas'S.  electric  light 
plants,  own  properly,  etc.  S.  Z.  Mitchell.  C.  N.  Huggins  and  J.  A.Cranston. 
of  Portland.  Ore.,  are  interested  parties. 

THE  ZANESVILLE  &  COLUMBUS  ELECTRIC  RAILWAY.  Columbus.  O.. 
capital  stock  $10,000.  has  been  formed  to  build  an  electric  railway  from  Columbus 
lo  Zanesville.  The  interesled  parlies  are  W.  J.  Dunzweiler,  Albert  Adams.  A.  W. 
Evans.  L.  W.  Doaue,  ana  A.  A.  Patterson. 

THE  THREE  CITIES  ELECTRIC  COMPANY.  Colorado  Springs.  Colo  .  cap- 
ital stock  $lOO.t100.  has  been  formed  to  acquire,  manufacture,  own.  let,  lease, 
sell  and  supply  light,  heat,  and  power.  A.  A.  McGovney.  A.  L.  Lauton  and  E. 
J.  Eaton,  of  Colorado  Springs,  are  interesled. 

THE  CRAWPORDVILLE  WATER  AND  LIGHT  COMPANY.  Portland.  Me., 
capital  stock  $300.0tK).  has  been  organized  to  manufacture  gas  and  eleclricily. 
also  machinery  and  electric  light  plants.  Wm.  C.  Eaton.  F,d.  D.  Noyes,  and 
Geo.  F.  Noyes.  Portland.  Me  ,  are  interesled. 

THE  CHAPIN-DOUGLAS  ELECTRIC  COJIPANY.  New  York,  capital  stock 
$10,000.  has  been  formed  to  manufacture  and  deal  in  electrical  and  mechanical 
appaiatus  and  supplies.  The  promoters  are  Chas.  E.  Chapiu.  Greenwich.  Conn. ; 
J.  S.  Douglas  and  F.  W.  Douglas    New  York. 

THE  LAWRENCE  WATER  COMPANY.  Portland.  Me  .  capital  slock  $200,000. 
has  been  fo'med  to  manufacture  gas,  generate  electricity,  and  make  and  sell 
fixtures  for  gas,  water  and  electric  light  works.  Wm.  C.  Eaton,  Edw.  D.  Noyes. 
and  Geo.  F.  Noyes.  Portland.  Me.,  are  interested. 

THE  HARRINGTON.  FREDERICA  &  DENTON  ELECTRIC  RAILWAY 
CO.MPANY.  Denton,  Md..  with  a  maximum  capital  stock  not  to  exceed  $;150.000, 
has  been  incorporated  by  Robt.  W.  Reynolds,  Ezekiel  Fleming.  H.  Harrington. 
B.  L.  Lewis,  and  others,  to  build  an  electric  road. 

THE  KITSEE  ELECTRIC  COMPANY.  Camden,  N.  J.,  capital  stock  $75,000. 
has  been  incorporated  to  manufacture  dynamos,  motors  and  electrical  contriv- 
ances of  all  kinds.  The  promoters  are  John  M,  Carroll.  Camden,  N.  J.;  Robt. 
A.  Balfour  and  Leo.  J.  Tieruey,  Philadelphia.  Pa. 

THE  UNITED  ELECTRIC  TELEPHONE  COMPANY.  New  York,  capital 
stock  $50,000.  has  been  incorporated.  Norman  C.  RafT.  Frank  R.  Gemmon. 
Henry  C.  Williamson.  Albert  L.  Richardson.  Chas.  P.  Rowland.  Henry  A.  Tobb 
and  F.  C.  Toeplemau.  of  New  Y'ork.  are  interested. 

THE  WESTCHESTER  &  WILLIAMSBRIDGE  TRACTION  COMPANY.  New 
York,  capital  stock  $60  000.  has  beeu  foimed  to  build  and  operate  a  street  sur- 
face road  5J.4  miles  long  in  Westchester  County.  Geo.  P.  Morgan.  A.  P.  Stan- 
ford. C.  J.  Tracy,  and  J.  H   Chandler  are  interested. 

THE  CONSOLIDATED  GAS  COMPANY.  Jersey  City.  N.  J.,  capital  stock 
$750,000.  has  been  formed  lo  buy.  build,  own  and  operate  gas  and  electric  works. 
Jos.  C.  Davis,  Maplewood,  N.  J.,  and  Henry  A.  Jones.  Geo.  Place,  of  New  York, 
and  Thomas   Ewing.  of  Yonkers.  N.  Y.,  are  interested. 

THE  ELECTRIC  SCALE  COMPANY.  Kittery.  Me,,  capital  stock  $600,000.  has 
been  incorporated  by  W.  H.  Dobic  and  H.  F.  Doble.  the  former  as  president, 
and  the  latter  as  treasurer,  to  manufacture  eleclric  automatic  weighing 
machines 

THE  SHELBYVILLE  WATER  COMPANY,  Portland.  Me  ,  capital  stock 
$175,000,  has   been  formed  to  manufacture  gas  and   electricity,  machinery  and 
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xlures  tor  ^as,  walcr  and  cltcliic  llgln  plants  Wiu.  C.  Haloo,  Kdw.  U  Noyes. 
ami  Gcu    H.  Noy<;s.  I'ortlauil.  Mi-.,  are  llie  iiilcicsled  parlits. 

TIIK  MOUNf  VKRNON  THI.HHHONli  &  MHSSKNGKR  COMPANY. 
Moiml  Veruoii,  N.  Y.,  capilal  slock  $40.1X10.  lias  been  formed  by  Horace  Gioii- 
(icld.  C.  H.  Oslrander,  F.  T.  Davis  and  others  to  operate  an  electric  telegraph 
or  telephone  line  to  connect  itic  towns  of  Westchester  county. 

THH  KDGKWOOU  &  SULPHUR  SPRINGS  PASSKNGUR  RAILWAY  COM- 
PANY. Williamsporl.  Pa.,  capital  stock  JIO.OOO,,  has  been  incorporated  to 
build  an  electric  passenger  riiihvay.  The  promoters  are  W.  H.  Ritter.  South 
Williamsport;  C.  L.  Crouse  and  Jno.  L.  Kelly,  of  Williamsporl. 

TIIH  MKTROPOI.ITAN  KLKCTRIC  COMPANY,  Chicago,  111.,  capital  slock. 
f5  00(1  000.  has  been  formed  to  equip  and  operate  steel  railways  to  be  operated  by 
horse  power  or  electrical  devices,  or  other  power  excepting  steam.  Those  inter- 
ested are  Robt.  P.  Parker,  Richard  K.  Ureed  and  Jas.  V.  UaRley. 

TIIK  ELECTRIC  PORCKLAIN  &  MANUFACTURING  COMPANY,  Trenton, 
N.  J  .  capital  stock  J50.000,  has  been  formed  to  manuf.ncturc  every  kind  of  por- 
celain insulating  device  for  electrical  purposes.  Carl  F.  Adam.  Fred.  F. 
Warchler  and  David  Crossley.  all  of  Trenton,  N.  ]..  are  interested. 

THE  FAIRJIOUNT  TRANSPORTATION  COMPANY.  Fairmount.  capital 
slock  112,000,  has  been  formed  to  do  a  general  ttausporlatiou  business  by  rail- 
ways, motor  lines,  tiaction  engines  and  wagons  between  Eugene  and  Corvallis. 
Geo.  M,  Millei,  H.  A.  Barr  and  L.  L.  Shell  are  the  interested  parlies. 

THE  COLLINGDALE  STREET  RAILWAY  COMPANY,  Collingdale,  Pa., 
capilal  stock  fSll.OOO.  has  been  formed  to  build  an  electric  street  railway.  The 
promoters  are  Henry  P,  Collins,  1S3S  Mt.  Vernon  street;  Henry  Delaplaine,  i:o5 
South  4-'d  street:  J    M.  West.  Jr..  1524  Swnine  street,   Philadelphia,  Pa. 

THE  WEAVER  AND  lACQUARD  ELECTRIC  SHUTTLE  CO.VIPANV,  Nor- 
walk.  Conn.,  minimum  capilal  slock  il  HOO,  has  been  formed  to  manufacture 
and  deal  in  looms,  textile  machinery  and  accessories,  mill  supplies,  etc.  Wm. 
Weaver,  Dexter  Hitchcock  and  Edward  H    Matthewson  are  interested. 

THE  CLEVELAND  S-  PAINESVLLE  RAILWAY  COMPANY.  Cleveland,  O,, 
capital  slock,  $200  000,  has  been  formed  to  construct  and  operate  an  electric 
street  railway  between  Cleveland  and  Paiuesville,  O.  The  promoters  are  Jno. 
J.  Shiperd.  M.  H.  Solloway.  Nelson  Moses,  J,  S.  Casement  and  C.  O.  Child. 

THE  LE  ROY  &  NORTHERN  RAILWAY  COMPANY.  Le  Roy,  N.  Y., 
Cfpilal  Slock  SM.OOO.  has  been  formed  to  build  and  operate  by  steam  and  elec- 
tricity a  road  in  Genesee  county  Ihiee  miles  long  The  promoters  are  C.  P. 
Prentice.  D.  C.  H    Prentice.  N.  B.  Keeney,  and  C.  N,  Keeney,  Le  Roy,  N.  Y. 

THE  NORTHERN  W.^TER  WORKS  &  POWER  COMPANY,  Beresford,  S.  D., 
capital  stock  S75.000,  has  been  formed  to  build,  operate  and  maintain  water 
works  plants,  electric  plants  and  milling  plants.  J.  L.  Potter.  Beresford.  S.  D. ; 
C.  O.  Potter,  Elmira,  N.  Y.,  and  K.  H    Potter,  Mellette.  S.  D..  are  interested. 

THE  MULTIFUSE  SWITCH  COMPANY.  Chicago.  Ill  .  capital  stock  $100,000, 
has  been  formed  to  manufacture,  buy  and  sell  electrical  and  mechanical  devices 
and  instruments  of  all  kinds  and  also  do  a  genera!  manufacturing  business. 
The  promoters  are  Howard  M.  Carter,  Charles  B.Carttr  and  Edwin  C   Lancaster. 

THE  CLEVELAND,  PAINESVILLE  &  EASTERN  RAILWAY  COM- 
PANY, Columbus,  O  .  capital  stock  $20,000.  has  been  incorporated  by  I.  N.  Top- 
lif?.  A.  Everett,  Chas.  ^  Wasson.  and  others,  to  build  an  electric  railway 
through  Culahiga  and  Lakes  counties,  and  running  from  Cleveland  to  Paincs- 
ville. 

THE  HENLOPEN  ELECTRIC  LIGHT  &  RAILWAY  COMPANY.  Lewes, 
Del.,  capital  stock  $250  000,  has  been  organized  by  Hiram  R.  Burton,  Harry  V, 
Lyous.  lohn  Barnes.  Chas.  C.  Stockley.  Robt.  G.  Houston.  Daniel  Burton,  and 
John  M.  Richardson,  to  operate  a  railway  from  Lewes  to  Rehobolh  or  other 
places. 

THE  WARSAW  WATER  COMPANY,  Portland,  Me  ,  capital  stoCK  $00,000,  has 
been  formed  to  manufacture  and  generate  gas  and  electricity,  also  machinery 
and  fixtures  for  same;  build  electric  light  plants,  etc..  in  that  city  and  else- 
where.    Wra.  C.  Eaton.  Ed.  D.  Noyes    and    Geo.  F.  Noyes,  all  of   Portland,  are 


inte 


sted. 


THE  SHELBY  ELECTRIC  RAILWAY  COMPANY,  Shelby,  O..  capital  stock, 
$10,000.  has  been  formed  to  construct,  operate,  etc..  a  line  of  electric  or  other 
railway  in  and  between  Shelby.  Aniiipolis  and  Olivesbuig.  in  Richmond  and 
Crawford  Counties.  O.  S.  S.  Bloom.  Albert  Mooie  and  C.  S.  Holbrook  are 
interested. 

THE  MAMMOTH  SPRINGS  ELECTRIC  LIGHT  &  POWER  COMPANY. 
Mammoth  Springs.  Ark  .  capital  stock  $100,000,  has  been  incorporated  by  H.  G. 
King,  W.  D.  Cook,  M.  J.  King  and  M,  H.  Cook,  to  maintain  and  operate  a 
system  of  electric  lights,  generate  power  by  electricity  and  build  and  operate 
telephones. 

THE  WARWICK  STREET  RAILWAY  COMPANY,  Philadelphia,  Pa.,  capital 
stock  $50,000,  has  been  formed  to  build  an  electric  street  railway  in  Delaware 
County,  Pa.  Henry  P.  Collins.  I.s;lS  .Ml.  Vernon  street:  J.  Morlimei  West.  Jr.. 
1,524  Swaine  street,  and  Henry  Delaplaine,  20r.  South  42d  street,  Philadelphia, 
are  interested. 

THE  ESMOND  ELECTRIC  BLOCK  SIGNAL  COMPANY,  Jersey  City  and 
New  Yoik.  capital  stock  $100,000.  has  be'en  formed  to  acquire  and  own  patent 
rights,  etc.,  relating  to  block  signals,  electrical  and  mechanical.  The  promoters 
are  Fred  C.  Esmond,  Brooklyn;  Chas.  C.  Dodge,  New  York,  and  Henry  Selig- 
nian,  Hasiiugs,  N    Y. 

THE  MAMMOTH  SPRINGS  ELECTRIC  LIGHT  &  POWER  COMPANY, 
Mammoth  Springs,  Ark.,  capital  stock  $100,000.  has  been  formed  to  maintain 
and  operate  a  system  of  electric  lights,  generate  power  by  electricity,  build  and 
maintain  telephone  lines,  etc.  The  promoters  are  H.  G.  King,  W.  D.  Cook,  M. 
I,  King  and  M.    H.  Conk. 

THE  PHCENIX  CONSTRUCTION  COMPANY,  Crawfordsville.  Ind.,  capital 
stock  $100,000,  has  been  formed  to  construct  and  operate  telephone  exchanges, 
steam  and  electric  lailways,  etc.;  electric  light  and  gas  plants,  etc.  The  pro- 
moters are  Noah  J.  Clodfolfer,  Crawfordsville;  Jacob  Frankel,  Isidore  Crohs, 
and  Jno.  W.  Paris,  of  Indianapolis,  Ina. 


THE  ONITICU   MOTOR  COMPANY,  Cleveland,  O..  capital    stock  $10,000,    ha 
been  formed    to    inanutaclure   and  deal    in    electrical    inslruincnts,  machinery, 
devices,  etc.,  boats,  vessels,  vehicles  and    engines    propelled    by    electricity    or 
other    motive    power.     11.    H.    McKeehan.  Jas.    II.  Hoyt,    A.    C.    Dualin,   H.  A. 
Kelley  and  Guslav  von  ileii  Steiner  arc  interested. 

Tin-:  iii;riii;rt  kraft  company.  Red  niud,  cal..  capital  stock  $100,000, 
has  been  incorporated  to  buy,  sell  and  deal  in  real  and  peraonBl  properly,  tic; 
buy  ami  sell  nil  kinds  of  mechanical  power,  heat  and  electric  lighting  plants 
and  works,  etc  The  interested  parlies  are  Herbert  Kraft,  Ceo.  H.  Kraft, 
Edward  Krall  and  Guslave  Kralt,  Red  BluH,  Cal. 

THE  ES.MOND  INTERNATIONAL  ELECTRIC  CONSTRUCTION  COM- 
PANY, Jersey  City  and  New  York,  capital  slock  II.OOU.uoo.  has  been  formed  to 
acquire  and  own  patents,  patent  rights,  etc..  relating  to  tiaction  malteis  o 
every  kind.  Chas  C  Dodge.  New  York;  Fred  C.  Esmond,  Biooklyn,  and 
Henry  Seligman,  Hastings,  N.  Y..  are  interested. 

THH  BO.NT.A  MANUFACTURING  COMPANY.  Hoboken,  N.  J.,  capilal  stock 
$1.=0,000.  has  been  formed  to  manufacture  machinery,  etc.,  for  electrical  plants 
and  to  do  a  general  electric  light  business  in  all  its  branches,  build  can.  etc. 
The  promoters  are  Arthur  K.  Bonla,  Wilbur  C.  Anderson,  Alex.  C.  Voung. 
Hoboken.  N.  J.,  and  Jacob  Wendell,  Jr,,  New  York. 

THE  KEARNEY  ELECTRIC  LIGHT  &  POWER  COMPANY.  Kearney.  N. 
I.,  capital  stock  $50  000  has  been  formed  to  manufacture,  generate,  store  and 
supply,  etc.,  electricity  or  arc  and  incandescent  electric  lights,  etc.  Geo.  P. 
Woolslon.  Jr.,  40  Wall  .'trtet.  New  York;  Bertram  C.  Smith,  Brooklyn,  N.  Y., 
and  William  Hanua  and  Jos.  Randall,  Kearney,  N.  J.,  are  interested. 
I  THE  CHICAGO  &  MONTANA  MINING  COMPANY.  Chicago,  111  ,  capital 
slock  $500,000.has  been  incorporated  to  locale  and  operate  mines:  opeiale  cable, 
electric  or  other  roads;  erect  telephone  and  If  legiaph  lines;  electric  and  water 
power  plants;  also  all  machinery  and  appliances  necessary  therefor.  The  pro- 
moters are  Malcolm  Dale  Owen.    Thos.  H.  Kelley  and  Edw.  Brackett. 

THE  CHICAGO  SUBWAY  ARCADE  &  TRACTION  COMPANY.  Chicago. 
111.,  capilal  stock,  $15  000.000,  has  been  formed  to  construci,  own.  maintain  end 
operate  a  system  of  subways  and  dummy  railways,  and  to  maintain  and  furnish 
necessary  systems  of  power,  light,  heat,  ventilation,  pavements,  conduits  and 
olher  construction.  Chas.  F.  Griffin.  Marvin  E.  Barnhart  an  J  John  K.Nelson 
are  interested.  

Teleqraph  and  Telephone. 


GREENVILLE.  ALA.— The  Southern  Telephone  Construction  Company,  of 
Atlanta,  Ga.,  will  establish  a  telephone  exchange. 

MONROE,  LA.— The  Monroe  Telephone  Company  has  been  granted  a  fran- 
chise and  will  install  an  exchange  plant  immediately. 

CHATTANOOGA,  TENN.— The  New  Citizens'  Telephone  Company,  of  which 
W.  D.  Carswcll  is    president,    has  obtained   a    franchise  to   construct  a  system. 

TALLAHASSEE,  FLA.— Mr.  James  D.  Randall,  of  the  Telephone  &  Electric 
Specialty  Company,  ol  Memphis.  Tenn..  is  installing  a  telephone  exchange, 
for  which  the  Viaduct  Manufacturing  Company,  of  Baltimore,  is  luinishing  the 
switchboard  and  varicus  other  appliances. 


Electric  Light  and  Power. 


TAMPA.  FLA.— An  electric  light  plant  is  to  be  established. 

LELAND.  ILL  —A  new  electric  light  plant  is  to  be  established. 

ST.  ALBANS,  VT.— A  new  electric  light  plant  is  to  be  established. 

VERSAILLES.   KY.-An  electric  light  plant  will  be  erected  at  Versailles. 

ATALLA,  ALA.— The  electric  light  plant  and  water  system  is  to  h'  improved. 

HILLSBOROUGH  BRIDGE.  N.  H.— Work  on  the  electiic  light  plant  is  pro- 
gressing rapidly. 

PALM  BEACH,  FLA.— An  electric  lighting  plant  is  to  be  erected  here  by 
Henry  M.  Flaglei, 

PULASKI.  TENN,- The  city  will  issue  $25,000  worth  of  bonds  for  ihc  erection 
of  an  electrical  plant. 

MINERS  JIILLS.  PA.— The  ins'allalion  of  an  electric  lighting  >yftem  at  this 
place  is  contemplated. 

STEPHENVILLE.  TEX.— Steps  are  being  taken  toward  Ihe  establishment  of 
an  electric  lighting  plant. 

B.4LTIMORE,  MD.— It  is  reported  that  a  new  electric  light  plant  is  lo  be 
erected  on  West  Pratt   street. 

ELDORADO  SPRINGS.  MO.— W.  B.  Lewis  and  others  have  been  granted  a 
franchise  for  an  electric  plant. 

BARDSTOWN  KY.— A  movement  is  under  way  toward  the  establishment  of 
a  $7  500  electric  lighting  plant. 

GRANTSBURG.  WIS.— The  installation  of  an  electric  plant  at  this  place  is 
contemplated  by  John  Ericcson. 

McCOMB  CITY.  MISS  -The  installation  of  an  electric  lighting  plant  is  con- 
templated by  J.  J.  Hoyt  and  others. 

B.\THGATE.  MINN.— The  construction  of  an  electric  lighting  plant  at  this 
place  is  contemplated  by  G.  M.  Esterley. 

CHERAW  S.  C— The  Cheraw  Knitting  Mills  i»  in  the  market  for  an  elec- 
tric light  plant  for  50  and  100  16  cp  lamps. 

ENTERPRISE.  MISS —An  electric  light  plant  is  to  be  erected  by  S.  H. 
Gilheman,  of  Springfield,  III.,  and  L.  B.  Bradley. 

CARBON,  IND.— ."in  electric  lighting  plant  is  lo  he  established  here  by  Cox 
Brothers,  who  will  furnish  the  town  with  electricity. 

GROESBECK,  TEX.— It  is  reported  that  an  electric  lighting  plant  is  to  be 
erected  here  in  the  near  future  by  F.  Allen,  of  Kosse. 

CHATT.\NOOGA.  TENN.  -The  mayor  maj  be  addressed  for  information  con- 
cerning the  establishment  of  a  new  electric  light  plant. 
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WAYNESBORO,  GA.— J.  .1.  I,oth  and  T.  H.  ADtriin  are  iatercsled  in  the 
establishment  of  an  electric  l<|;ht  plant  and  water  works. 

PENN  VAN  N  Y— At  the  next  village  meetlnR.  May  :i.  a  proposition  to 
appropriate  fit. 500  for  lijjhtinfl  the  villafre  will  be  voted  on. 

GRAND  RAPIDS.  MICH.  — John  H  Roberts,  of  this  place,  is  to  erect  an  elec- 
tric lightinK  plant  at  Mackinac  Island  in  the  near  future. 

ELDORADO  SPRINGS.  MO.— A  21-year  franchise  has  been  granted  to  W.  P. 
Lewis  and  others  to  erect  an  electric  lighting  plant  in  this  city. 

COLCHESTER.  CONN.— The  liithlinR  of  the  streets  wilh  electiicity  is  pro- 
jecled.     Address  City  Clerk  C.  H.  Pawley  for  detailed  information. 

BALTIMORE.  MD  — The  extension  of  the  electric  liphtinB  system  in  this 
city  is  contemplated.    Address  Mayor  Latrobe  for  fnrt)'er  information. 

REVKR8.  MASS.— It  is  reported  that  a  franchise  is  to  be  granted  Arthur 
Perry  to  furnish  electiic  lighting  to  the  town  for  a  terra  of   thiee  years. 

EUREKA,  UTAH. — It  is  proposed  to  erect  an  electrical  smelting  plant  near 
this  cily.    Col.  J.  W.  Hunt,  of  Milwaukee,  and  M.  Conover  are  interested. 

MANHEIM.  P.A.— An  oidinance  is  to  be  passed  granting  a  franchise  to  Bailey 
ft  Co..  ol  Philadelphia,  to  establish  an  electric  lighting  s>stem  in  this  town. 

BALTIMORE  MP— Sealed  proposals  will  be  received  at  Ihe  office  of  the  Bay- 
view  Asylum  tor  the  erection  of  an  electric  lighting  plant,  Simon  I.  Kemp 
is  president. 

LIVINGSTON.  ALA.— An  electric  lighting  plant  is  to  be  installed  here  in  the 
near  future.  W.  K.  Smith,  secretary  of  the  Commercial  Club,  can  furnish 
detailed  information. 

PORTLAND.  ME— The  construction  of  an  electric  lighting  plant  on  Peaks 
Island  is  contemplated  at  a  cost  of  $5,000.  The  clerk  of  the  City  Council;  can  be 
addressed  for  particulars. 

ALTOONA.  PA.— Work  will  be  commenced  soon  on  the  erection  of  the  new 
building  for  the  Edison  Electric  Light  Company.  Engineer  Corson  can  be 
addressed  for  paiticulars. 

MARION,  ALA.— An  electric  light  plant  will  probably  be  established.  The 
same  engine  which  drives  the  water  works  pumps  will  be  used  to  supply  the 
power  for  the  electric  plant. 

C.^BLH.  ILL. — It  is  reported  that  a  company  has  been  organized  for  the  pur- 
pose of  establishing  an  electric  lighting  plant  at  this  place.  The  clerk  of  the 
Council  can  give  detailed  information. 

EAST  BRIDGEWATER.  MASS —The  question  of  installing  an  electric  light- 
ing system  is  being  agitated.  Address  Heniy  Gurney.  president  ofj  the  Board 
of  Seleclmen.  for  further  information. 

EVERETT.  PA —A  franchise  has  been  granted  Percy  L.  Williams  for  an  elec 
trie  light  plant.  The  contract  for  the  line  conslruclion  has  been  awarded  to 
Williams  &  Williams,  of  Middletown.  Conn.     Water  power  will  be  used. 

WESTMINSTER.  MD  — Tie  Carroll  County  Electric  Light  &  Power  Company 
has  the  contract  for  lighting  the  city  and  will  put  in  equipment  tor  40  arc 
lights      Communication  with  manufacturers  of  arc  apparatus  is  desired. 

CHICAGO,  ILL  -A.  L.  Hawley.  purchasing  ageut  for  the  Union  Electric 
Company  of  Seattle.  Wash.,  will  have  an  office  at  255  Wabash  avenue  after  June 
1.  and  will  be  in  the  market  for  a  stock  of  electrical  supplies  during  June  and 
July- 


The  Electric  Railway. 


FLINT,  MICH.— An  electric  street  car  line  is  to  be  built  by  Judge  John  E. 
Nolan,  of  Saginaw. 

BRUNSWICK.  GA.— J.  E.  Du  Bignon  and  others  have  applied  for  a  franchise 
to  build  an  electric  road. 

B.4T.\VI.\.  N.  Y. -Surveys  have  been  completed  for  ;the  construction  of  the 
Batavia  &  Northern  Railway. 

AUGUSTA.  ME —The  extension  of  the  Augusta.  Gardiner  &  Hallowell  Elec- 
tric Road  is  to  be  petitioned  for. 

PITTSBURGH.  PA.— Oliver  Brothers  have  applied  for  permission  to  construct 
an  electric  line  on  Bingham  street. 

NEW  BRUNSWICK.  N.  J.-A  single  track  trolley  road  is  projected  from  this 
place  to  South  .\mboy.  a  distance  of  14  miles. 

TURNER,  ME —The  Lewiston  &  Auburn  Street  Railway  Company  has 
decided  to  extend  its  electric  line  to  this  place. 

BRIDGEWATER.  MASS.— Right  of  way  has  been  granted  the  Brockton  Rail- 
way Company  to  build  a  line  through  this  place. 

EGG  HARBOR  CITY.  N.  J.— It  is  reported  that  a  trolley  road  is  to  be  estab- 
lished from  Pomona  to  this  place  and  Manahawkin. 

MACON.  GA.— The  Macon  Consolidated  Street  Railway  Company  is  to  extend 
its  line  a  distance  of  one  mile  in  the  southern  suburbs. 

NEW  ORLEANS.  LA.  -An  ordinance  has  been  passed  authorizing  the  sale  of 
the  franchise  to  operate  an  electric  road  on  Elysian  Field  street. 

PHILADELPHIA,  PA.— The  Union  Passenger  Railway  Company  has  been 
granted  permission  to  extend  its  line  on  certain  streets  of  the  city. 

WHITESTONE,  L.  1.,  N.  Y.— The  Steinway  Railway  Company  has  been 
petitioned  to  extend  the  trolley  system  to  this  place  and  Willetts  Point. 

LOCK  HAVEN.  PA.— The  Electiic  Railway  Company  has  been  petitioned  lo 
extend  the  liue  from  its  present  terminus  to  Main  and  Fairview  streets. 

GREEN  BAY.  WIS —It  is  reported  that  the  McCartney  SI  reel  Railway  Com- 
pany's line  is  to  be  extended  across  the  nver  to  the  main  pait  of  the  city. 

WORCESTER.  MASS  —It  is  reported  that  the  Worcester  &  Suburban  Electric 
Riilwav  Company  will  issue  S20:>  000  worth  of  bonds  to  improve  its  lines. 

SPRINGFIELD.  MASj.-The  Warren,  Brookfield  &  Spencer  Electric  Railway 
Corapiny  has  been  granted  a  franchise  to  construct  a  line  through  this  city. 


ST,  LOUIS,  MO— Permission  has  been  granted  the  Clayton  &  Delmar  Ave- 
nue Railway  Company  to  construct  an  electric  line  along  Bonbomnie  avenue  to 
Clayton. 

BELLEVILLB.  N,  J.— A  franchise  has  been  applied  for  by  the  Newark  St 
Paterson  Railway  Company  lo  operate  an  overhead  trolley  system  on  Washing- 
ton avenue. 

DOVLHSTOWN,  PA.— Right  of  way  is  being  secured  for  the  Buck.s  County 
Trolley  Company  through  Ihis  place.  Prank  N.  Booz  can  furnish  detailed 
information. 

BLACK  ROCK.  N.  Y.— It  is  reported  that  the  street  railway  line  is  to  be 
extended.  The  secretary  of  the  Black  Rock  Business  Men's  Association  can  give 
detailed  information. 

NEW  HAVF.N.  CONN, -The  North  Haven  Electric  Street  Railway  Company 
has  applied  for  permission  to  construct  a  line  on  Middletown  and  Montewese 
avenue  to  North  Haven. 

NEWARK.  N,  J— The  construciion  of  an  electric  railway  from  this  city  to 
Paterson  is  contemplated.  B.  W,  Spencer,  of  the  Passaic  &  Newark  Electric 
Railway  Company,  is  interested. 

EFFINGHAM.  N.  H  — The  constiuction  of  an  electric  passenger  lailway  up 
the  Ossipee  Valley,  from  Cornish  lo  this  place,  to  connect  with  the  Boston  & 
Maine  Railway  heie.  is  contemplated. 

NEW  ORLEANS.  LA. -II  is  reported  that  the  Algiers  &  Gretna  Railway  is  to 
be  converted  into  a  trolley  system.  The  line  is  four  miles  in  length,  W.  Hol- 
liday  is  president  and  can  be  addressed. 

WESTCHESTER  PA —Work  will  be  commenced  shortly  on  the  construction 
of  the  Westchester  and  Downingtown  Railway,  which  is  to  be  built  between  the 
points  named,  a  distance  of  seven  miles. 

HARRISBURG.  PA —It  is  reported  that  the  Citizens'  Passenger  Railway  Com- 
pany and  Ihe  Fast  Harrisburg  Railway  Company  is  to  be  consolidated  under  the 
name  of  the  Harrisburg  Traction  Company. 

NEW  BRUNSWICK,  N.  J.-E.  J.  and  A.  Radel  have  purchased  the  New  Bruns- 
wick City  Railway  and  will  convert  it  into  a  double  track  trolley  road.  G. 
Krueger  is  to  be  president  and  can  be  addressed. 

DANVILLE.  ILL.— W,  S,  Matthias  has  obtained  the  privilege  of  constructing 
and  operating  for  20  years  an  electric  railway  on  the  Chicago  and  Danville 
Highway,  from  Danville  north  to  Iroquois  County, 

BALTIMORE  MD  -Work  has  been  commenced  on  the  extension  of  the  City 
&  Suburban  electric  line  from  Point  Breeze  to  St.  Helena.  Nelson  Ferine  is 
president  and  can  be  addresfed  for  detailed  information. 

DANVILLE.  VA.— The  Danville  Street  Car  Company  has  sold  150  shares  of 
stock  and  will  use  the  proceeds  in  extending  its  lines  along  Main  street  to  tbe 
suburbs.     T.  B,  Fitzgerald  and  P,  R.  Jones  aie  interested. 

TROY.  N.  v.— The  constiuclion  of  a  line  to  Averill  Park.'  lo  connect  with  the 
Troy  City  Railway,  is  contemplated.  J.  K.  Averill.  or  Superintendent  Smith, 
of  the  Troy  City  line,  can  be  addressed  for  detailed  information. 

SPRINGFIELD,  O.— .attorney  H.  L.  Can6eld,  of  Xenia.  has  secured  the  right 
of  way  for  an  electric  road  from  Spring6e!d  to  Wilmington  by  way  of  Clifton, 
Cedarville  and    Jamestown.     The  water  power  at  CIiy,on  will  he  utilized. 

GLOUCESTER.  MASS.— Work  will  be  commenced  soon  on  the  erection  of  a 
new  power  house  for  the  Gloucester.  Essex  &  Beverly  Street  Railway  Company. 
The  structure  will  be  equipped  with  the  most  modern  electrical  machinery. 

QUINCY,  MASS —An  ordinance  has  been  pa.ssed  granting  the  Quincy  & 
Boston  Railway  Company  the  right  to  exiend  its  tracks  th'ough  certain  streets. 
The  general  manager  of  the  road  can  be  addressed  for  detailed  information. 

SOUTH  WILLIAMSPORT,  PA,  -Surveys  are  being  made  for  the  construction 
of  an  electric  railway  from  this  place  to  Sulphur  Springs,  a  distance  of  154 
miles,  A  company  has  been  organized  to  build  and  operate  the  road  wilh  a 
capital  stock  of  $10,000.     The  clerk  of  the  Council  can  furnish  details. 

BUFFALO.  N.  Y.— The  Buffalo,  Kenmore  &  Tonawanda  electric  road  is  doing 
an  increasing  business.  The  cars  hawe  been  equipped  with  motors  calculated  to 
insure  a  speed,  when  desired,  of  35  miles  an  hour.  These  motors  are  now 
being  replaced  by  others  that  will  admit  of  a  speed  of  50  miles  an  hour. 

NORTH'HEMPSTEAD.  N,  Y,— An  application  for  a  franchise  to  construct 
and  operate  an  electric  surface  road  connecting  the  villages  of  Roslyn,  Port 
Washington  and  Great  Neck  will  shortly  be  made  to  the  joint  board  of  town 
officers  and  highway  commissioners.  Good  men  and  plenty  of  capital  are  behind 
the  enterprise.  ^^^ 


Personal  Note. 


MR.  WILLIAM  K.  L.  DICKSON  has  resigned  his  position  in  Edison's 
laboratory  in  West  Orange,  in  older  to  go  into  business  for  himself  in  an  elec- 
tric light  and  power  company,  of  which  Llewllyn  H  Johnson  is  president.  Mr. 
Dickson  is  now  the  electrical  engineer  and  H.  C.  Douglas,  secretary.  The 
company's  factory  will  be  in  New  York. 


Miscellaneous  Note. 


THE  UNIVERSITY  OP  WISCONSIN,  with  a  view  to  encouraging  and  assist- 
ing the  most  meritorious  students  in  engineering  and  mechanical  arts,  has 
adopted  the  following  policy:  Nine  engineering  scholarships,  which  entitle  the 
holders  to  the  remission  of  Iheir  incidental  fees  for  the  period  of  two  years  will 
be  annually  thrown  open  to  competition  to  all  students  who  have  been  admitted 
to  the  freshman  class  and  are  registered  in  courses  leading  lo  degrees  in  the 
College  of  Engineering.  Seven  additional  competitive  engineering  scholarships, 
which  entitle  Ihe  holders  to  the  remission  of  their  incidental  fees  for  the  period 
of  two  years,  will  be  annually  awarded  to  students  who  are  registered  in  courses 
leading  to  degrees  in  the  College  of  Engineering,  and  who  have  successfully 
completed  the  required  work  of  the  first  two  years  of  their  respective  courses 
It  is  said  that  the  students  in  electrical  engineering  will  get  a  large  share  o 
these  special  scholarships. 
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(Erabc  gnb  Bnbustnal  Hotes. 

MR.  FR.'iNCIS  R.  UPTON,  we  nrr  icqur.slifil  to  slate,  is  not  connecltd  with 
the  company  which  niaiiiifacluies  the  Uploii  arc  lamp. 

McLKOI).  WARD  &  CO..  electrical  and  mechanical  engineers  and  contractors, 
fgrmerly  at  91  Liberty  street,  have  moved  to  the  Thames  Buildinf;,  corner  o( 
Greenwich  and  Thames  stiecls.  New  Yoik. 

C.  HOWARD  SCRYMSEK  has  been  elected  president  of  the  Columbia  Tele- 
phone ManufaclurinR  Company,  of  136  Front  street.  New  York,  and  will  give 
his  personal  attention  to  the  management  uf  the  company's  affairs. 

THK  CAPO  FARAD  HATTIvRV  &  APPIJANOIJ  WORKS  has  been  estoblisl-fd 
by  las,  J,  fearson.  with  offices  In  the  Thames  Building,  corner  of  Thames  and 
Greenwich  streets,  in  order  to  meet  the  growing  demand  foi  the  Capo-Farad 
battery. 

THF,  ELSEN  &  BREWSTER  ENGINEERING  COMPANY,  electrical  and 
mechanical  engineers  and  contractors,  have  removed  tl'eii  otTices  from  143  Lib- 
erty street  to  the  Thames  Building,  corner  of  Thames  and  Greenwich  streets. 
New  York. 

W,  B.  Mclaughlin,  representing  J.  H.  Bunnell  &  Co  .  passed  through 
Pittsburgh  last  week,  and  reports  business  as  being  on  the  upward  move.  He 
has  booked  a  number  of  large  orders  in  and  around  Pittsburgh  and  is  accord- 
ingly jovial. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY',  of  Philadelphia,  has 
bought  the  patents  and  business  of  the  Conaldson-Macrae  Electric  Coiupany.  of 
Baltimore.  Mr.  R.  Macrae  will  be  associated  with  the  Electric  Storage  Bat- 
tery Compan.v, 

THE  KNAPP  ELECTRIC  &  NOVELTY  COMPANY.  7  Warren  street.  New  York, 
reports  a  very  satisfactory  increase  in  the  output  of  its  battery  motors  since  the 
advent  of  the  warm  weathf  r.  and  anticipates  an  increase  of  SO  per  cent,  over  its 
last  year's  business. 

EDGENE  MDNSELL  &  CO  ,  218  Water  street.  New  York  are  distributing 
copies  of  a  pamphlet  price  list  of  mica,  which  they  handle  in  every  shape  and 
grade.  A  notable  and  convenient  feature  is  the  cioher  code,  there  being  a  code 
word  for  each  grade,  shape  and  size  in  the  catalogue. 

THE  AUTO-PNEUMATIC  SIGNAL  COMPANY,  of  Rochester.  N.  Y..  has 
just  completed  the  installation  of  its  switch  and  signal  system  at  the  junction 
of  the  D.,  L.  &  W  ,  and  W  N.Y  &  P.  roads,  Mount  Morris,  N.  Y.  This  is  the 
secona  plant  installed  for  the  D.,  L.  &  W.,  the  6rst  being  at  Buflalo,  N.  Y. 

THE  ELECTRICAL  ENGINEERING  &  SUPPLY  COMPANY,  of  Syracuse. 
N.  Y..  has  removed  its  New  York  oaBce  from  136  Liberty  street  to  the  Thames 
Building,  corner  Thames  and  Greeuwich  streets.  Manager  Hawkins  reports 
business  as  being  excellent,  a  number  of  large  switchboard  orders  having  been 
recently  taken. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOL,  of  Scranton.  Pa,,  is 
sending  out  circulars  offering  special  rebates  to  those  purchasing  a  scholarship 
prior  to  June  1.  the  rebates  ranging  from  f3.25  to  $6.25.  There  are  also  several 
premiums  offered  with  electrical  scholarsfaios.  consisting  of  outfits  of  experi- 
mental apparatus, 

J,  GRANT  HIGH  &  CO.  123  North  Third  street,  Philadelphia,  have  issued 
their  fourth  catalogue  of  switches  and  switchboards,  which  is  designated  as 
catalogue  D.  The  book  is  copiously  illustrated  and  very  substantially  and 
handsomely  bound  and  includes  in  its  pages  every  size  and  style  of  knife  blade 
switch,  as  well  as  all  kinds  of  switchboard  and  tablet  boaid  fittings, 

THE  STOW  MANUFACTURING  COMPANY,  of  Binghamton.  N.  Y,.  has 
issued  catalogue  No,  5  of  its  liexible  shaft  and  portable  drills,  taps,  etc  .  for  use 
in  connection  therewith.  One  of  the  most  interesting  specialties  described  is  a 
combination  portable  electric  motor,  flexible  shait  and  portable  drill,  by  the 
use  of  which  the  drilling  and  tapping  of  holes  in  heavy  pieces  of  work  is 
greatly  facilitated, 

THE  PELTON  WATER-WHEEt  COMPANY,  of  San  Francisco,  in  an  elabor- 
ate new  catalogue,  desciibes  its  water-wheels,  which  are  made  to  operate  under 
heads  of  from  20  to  1,000  feet  and  for  all  classes  of  service.  Illustrations  are 
given  showing  Pelton  wheels  driving  dynamos,  both  by  belts  and  direct 
coupling.  Detail  drawings  are  copiously  used  to  explain  the  construction  and 
applications  of  these  wheels 

THE  VANCE  ELECTRIC  COMPANY  has  just  been  organized  for  the  purpose 
of  prosecuting  a  general  electric  contracting  and  engineering  business,  and  has 
established  offices  at  136  Liberty  street.  New  York,  Mr.  A.  S,  Vance,  the  presi- 
dent and  general  manager  of  the  company,  has  had  a  wide  experience  in  elec- 
trical work,  in  the  course  of  which  he  Blled  important  positions  with  the  old 
Edison  General  Electric  Company  and  with  Leonard,  Izard  &  Co,  and  H. 
Ward  Leonard  &  Co. 

THE  METROPOLITAN  ELECTRIC  COMPANY,  186-188  Fifth  avenue,  Chicago, 
reports   a  good  demand  for   the   Dayton    electric  ceiling  fan,  for  which  it  Is  the 


Chicago  agent.  Some  nice  orders  have  already  been  clofed  for  this  sea»"D. 
The  company  has  secuied  the  exclusive  agency  for  the  United  States  for  the 
Ayer  sclf-lockii-g  windlass.  This  windlass  has  several  important  improvements 
over  other  make*  now  on  the  market,  and  commends  itself  on  first  sight  to  all 
practical  station  men. 

R.  LEO.  VAN  DRR  NAILLDRN  has  been  appointed  western  manager  for 
the  Bordeaux  Dynamo  Brush  Company  in  Chicago,  as  a  consequence  of  the  sue- 
cess  with  which  the  Bordeaux  Dynamo  nru<h  Comp"ny  has  met  In  Die  East 
since  the  opening  of  the  New  York  ofTice  Mr.  Hugo  Benedix.  the  general  man- 
ager of  the  company,  has  made  his  |>ermanent  headquarters  in  New  York,  in 
t  he  Po.slal  Telegraph  Building.  The  company,  in  order  to  satisfy  the  every  day 
increasing  demands,  has  lieeti  obliged  to  secure  its  own  rolling  mill. 

THE  GOULDS  MANUFACTURING  COMPANY,  Seneca  Falls.  N,  Y,.  repoila 
the  following  recent  sales:  The  Solvny  Process  Company,  Syracuse.  N.  Y., 
one  12  inch  X  12-inch  triplex  power  pump,  wiih  steel  ball  valves,  to  be  used 
for  pumping  waste:  New  Orleans  Railway  &  Supply  Company,  New  Orleans, 
La.,  two  r»  inch  x  8-inch  triplex  power  pumps,  to  be  direct  driven  by  one  elec- 
tric motor;  Freydenburgh  Falls  Pulp  Company,  Plattsburgh,  N.  Y.  one  10- 
inch  X  12. inch  triplex  power  pump:  Michigan  Alkali  Company  Wyandotte, 
Mich.,  three  ii4  inch  x  8  inch  triplex  power  pumps:  Hanlon  &  Co.,  New 
Orleans,  La.,  two  5-inch  x  6-inch  triplex  piwer  pumps;  Robinson  &  Cary,  St 
Paul.  Minn.,  one  4  inch  x  4  inch  triplex  power  pump.  The  factory  is  very 
busy  on  triplex  pumps  at  the  present  time,  and  shipped  from  its  warehouse  last 
week  the  largest  tonnage  that  has  ever  been  shipped  in  one  week  from  the 
works  of  the  Goulds  Company. 

THE  BUCKEYE  ENGINE  COMPANY,  of  Salem,  O..  about  two  years  ago 
installed  in  the  enormous  plant  of  the  Hadley  Company,  at  Holyoke,  Mass.,  a 
triple  expansion  engine  of  1.000  horse-power,  but  not  until  recently  has  there  been 
a  chance  to  te.'t  its  full  capacity.  The  opportunity  was  afforded  hy  reason  of  the 
recent  high  water  which  absolutely  "drowned"  the  water-wheels  so  that  they 
could  not  be  run  to  any  advantage.  Consequently,  the  steam  engine  had  to 
take  nearly  all  the  load  usually  carried  by  the  water-wheels  in  addition  to  its  reg- 
ular l<»d.  and  under  these  conditions  Engineer  Clifford  reports  an  average  show- 
ing of  1  3O0  horse- power,  or  25  per  cent,  above  the  i  at ed  capacity  of  the  engine.  It 
might  be  well  to  state  that  these  engines  are  rated  at  900  horse-power,  nominal. 
This  record  is  one  of  which  the  Buckeye  Engine  Company  has  reason  to  be 
proud  It  also  has  reason  to  congratulate  itself  upon  the  energy  exhibited  by  Mr. 
W.  D  HofTman,  its  New  England  agent,  with  headquarters  at  020  Atlantic  avenue, 
Boston,  who  is  not  only  quick  and  keen  to  bring  to  the  front  such  important 
features  of  its  engine,  hut  who  is  also  doing  an  excellent  business  for  it.  Some 
of  the  recent  sales  made  for  it  by  him  are  the  lay  Paper  Company,  Jay,  Me, ; 
Morgan  Construction  Company,  Worcester,  Mass,,  and  Glen  Manufacturing 
Company,  Berlin  Falls,  N,  H, 

THE  STANDARD  ELECTRIC  COMPANY,  of  Chicago,  according  lo  the  finan- 
cial editor  of  the  Chicago  Sunday  Tribune,  has  increased  its  capital  stock  from 
$1,000,000  to  $1,500  000  in  order  to  provide  increased  facilities  that  will  enable  it 
to  promptly  and  properly  care  for  recent  orders,  and  be  the  bettter  prepared  to 
handle  future  business.  It  also  elected  to  the  presidency  Mr.  A.  G,  Spalding, 
the  well-known  lover  oi  field  sports,  who  has  purchased  a  large  block  of  stock 
and  will  take  hold  with  his  accustomed  energy,  Mr.  S,  P,  Parmly  will  remain 
in  the  directory,  but  ronclu^led  to  resign  the  presidency,  owing  to  the  health  of 
members  of  his  family  necessitating  prolonged  absence  on  his  part.  Mr.  E.  E, 
Crepin  will  continue  to  be  treasurer,  and  Mr.  D,  P.  Perry  the  general  manager. 
The  remaining  members  of  the  directory  are  Mr.  Gilbert  B  Shaw,  president  of 
the  American  Trust  &  Savings  Bank  ot  Chicago:  Mr.  J.  P.  Whitney,  a  capitalist 
of  Philadelphia,  and  Mr.  G.  .A.  Rollins,  a  capitalist  of  Boston,  The  Standard 
Electric  Company  claims  the  credit  of  having  defeated  the  plans  to  compel  the 
World's  Columbian  Exposition  lo  pay  a  price  for  the  electric  lighting  that 
would  have  been  practically  prohibitive,  and  of  establishing  the  rate  that 
enabled  the  exposition  officials  to  secure  the  4.000  arc  lamps  for  nearly  one-halt 
the  sum  originally  called  for.  Moreover,  the  service  plant  that  the  Standard 
Company  installed  in  Machinery  Hall  not  only  supplied  25,500  000  arc  lamp- 
hours,  or  nearly  20  per  cent,  more  than  anv  other  arc  plant  at  the  exposition, 
but  accomplished  all  this  without  the  loss  of  an  armature  or  even  an  armature 
coil.  As  the  company  has  under  consideration  the  leasing  of  one  of  the  largest 
factories  in  the  West,  manufacturers  of  machine  tools  will  be  interested  in  this 
note. 

Business    Hotices. 

ELECTRIC  LEAGUE,— Meets  every  Thursday  evening,  100  West  24th  street. 
Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street.  Syracuse,  N.  Y. 


3IIustrateb  Hccorb  of  (Electrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  MAY  7,     1S9B. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New  York.] 

555.648,  ALTERNATING  CURRENT  MOTOR;  E.  Arnold.  Zurich.  Switzer- 
land. App.  Bled  July  10.  1894.  Method  of  starting  and  operating  motors 
or  alternating  and  similar  currents  by  supplying  current  to  the  6eld  coils  in 
a  manner  to  produce  poles  at  certain  points,  and  current  of  different  phase 
in  a  manner  to  produce  poles  at  an  angle  with  the  said  first  poles,  thereby 
producing  a  rotary  field;  and  thereafter  diminishing  the  said  angle  by  com- 
mutating  or  changing  the  field  connections. 

538.649.  App.  filed  April  30.  1894.  and  538,650.  app.  filed  June  11,  1804.  Closed 
Conduit  Electric  Railway;  Geo..  E.  Baird,     Chicago.     111.     The    combination 


of  a  main  track  and  suitable  contact  devices  lo  carry  current  from  the  track 
to  the  vehicle  and  return. 

5X8.6SI.  TELEGRAPH  KEY;  C.  W.  Bradford.  Clinton,  Me.  App.  filed  Feb.  21. 
J895.  The  combination  of  a  base,  key  lerer  and  a  contact  post,  a  stem 
loosel}'  connected  with  the  inner  end  of  a  bar  or  lever,  and  a  button  on  the 
key  through  which  the  stem  loosely  passes,  having  a  disc  at  the  upper  end 
of  the  stem,  and  a  pin  passing  througb  the  disc  and  button  to  prevent  the 
former  from  turning  independently  of  the  latter. 

538,669.  SAFETY  DEVICE  FOR  ELECTRIC  MOTORS;  R.  Eickemeyer.  Yon- 
kers,  N  Y.  App.  filed  July  13.  1S93.  The  combination  of  a  shunt  motor 
connected  with  the  main  line,  a  fusible  cut-out  between  them,  so  arranged 
that  any  disturbance  of  the  circuit  will  short  circuit  the  motOT. 
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533,670.  KLUCTRIC  TRANSFER  SWITCH;  A.  Kkstrom.  Lynn.  .Mnss.  App.  filed 
Sept.  7.  IS<).r  All  rlcclric  jwitcli  liavhlf;  a  set  of  lerminnis  connected  with 
the  positive  wires,  nud  two  or  more  sonrces  of  current,  nlso  B  corresponding 
set  of  terminals  connected  to  tlie  wires  of  the  negative  circnits.  nil  of  the 
positive  belnf!  in  the  same  plane,  and  all  of  the  neRalive  being  in  another 
plane  parallel  thereto,  a  switch  arm  which  is  adapted  to  vary  the  connec- 
tions  between  lliem. 

fOUbOS.  KLHCTRIC  SOLDHBING  IRON;  W.  H.  Osborne,  Prince's  Bay.  N.  Y- 
App.  tiled  Feb.  in.  1S05.  The  combination  of  a  soldering  head,  a  heating 
core  for  it,  a  hollow  shank  carrying  conductors,  and  a  hollow  handle  on  the 
shank 


No.  538,695.— Electric  Soldering  Iron. 

SS8  700.  ELECTRIC  ELEVATOR;  G.  H.  Reynold.*.  New  York,  N.  Y.  App. 
filed  Jan.  27,  1890.  The  combination  of  an  elevator,  a  counterweight,  a 
cable  and  an  electric  motor,  adapted  to  operate  the  hoisting  gear  of  the  ele- 
vator, and  a  cut  out  switch  adapted  to  be  actuated  by  the  sag  of  .said  cable 
should  it  slacken,  and  automatic  connection  to  cut  oil  the  cut-out  when  the 
pressure  is  re-toied. 
:«I744.  SPEED  RKGri.ATOR  FOR  ELECTRIC  MOTORS:  P.  B.  Rae.  De- 
troit. Mich.  App.  tiled  Aug.  J8.  ISM.  A  motor  having  a  rheostatic  switch 
controlling  it.  a  friction  d-^ive  mechanism  for  actuating  the  contact  end  for- 
wardly,  and  devices  controlled  by  the  pressure  of  the  motive  fluid  for  re- 
turning the  hand. 

faSJSl.  DYNAMO  ELECTRIC  MACHINE;  A.  G.  Waterhouse.  Pittsburgh,  Pa. 
App.  filed  Feb.  4  1889.  The  combination  of  a  field  magnet  having  two 
poles,  each  der-Ived  through  three  or  more  pole  pieces,  two  contact  brushes 
connected  with  each  other  through  the  work  circuit  and  a  third  brush 
applied  to  the  commutator  in  advance  of  the  line  of  maximum  comraula- 
tioo.  and  connected  with  a  point  on  the  commutator  of  different  potential. 

MS  758.  PREVENTING  ELECTROLYSIS  OF  SHEET  PIPES;  R.  Watkins.  San 
Francisco.  Cal.  App.  filed  June  25.  1894.  A  method  of  prevention  which 
consists  in  connecting  the  pipes  with  the  trolley  return  conductor  by  means 
of  suitable  conductors,  aud  also  connecting  the  pipes  with  the  power  station 
generator;  and  also  for  the  use  with  above  combination  of  plugs  screwfd 
into  the  pipe. 

.'^13.704.  ELECTROTHERAPEIITIC  APPARATUS;  F  Borsodi,  Magyar-Ban- 
hegyes,  Austria-Hungary,  App.  filed  Oct.  22.1888.  The  combination  of  plates 
secured  together  to  form  a  recess  with  a  volatile  pile  located  in  said  recess. 
a  ball  secured  to  the    plates   and   electrically    connected   with    the    pile  by 

538.773.  ELECTRIC  TOWER  CLOCK;  J.  H  Gerry  and  F.  M.  Schmidt,  Brooklyn, 
N.  Y.  Jipp.  filed  Nov.  15.  1S94.  The  combination  of  a  notched  and  weighted 
disc  having  means  for  connecting  it  to  the  clock  train,  an  armature  lever 
controlling  said  disc  and  a  local  electric  clock  circuit,  including  a  normally 
closed  pair  of  contacts  controlled  by  the  armature. 

5;«.786.  ELECTRIC  RAILWAY;  H.  R.  McLean  aud  G.  A.  Kornetzke,  Schenec- 
tady. N.  Y.  App  filed  Aug.  3.  1894.  A  conduit  formed  adjacent  to  a  rail 
upon  which  the  vehicle  travels  and  containing  an  electric  conductor  in  com- 
bination with  a  vehicle  wheel  provided  with .  a  concentric  insulated  spring 
mounted  metallic  disc  projecting  into  the  conduit  and  making  tlectric 
connection  with  the  conducto: 


No.  538,773.— Electric  Tower  Clock. 

538.818.  TELEGRAPHIC  SOUNDER;  J.  H.  Bunnell,  New  York,  N.  Y.  App. 
fi'.ed  April  19.  1893.  The  combination  of  an  armature  provided  with  adjust- 
able limiting  stops,  a  cradle  upon  which  the  electromagnet  is  mounted, 
the  cradle  being  pivoted  concentrically  with  the  aimature.  and  an  adjust- 
able screw  near  the  free  end  of  the  cradle. 

538,825.  COMMUTATOR;  J.  P.  B.  Fiske,  Alliance,  O.  App.  filed  Feb.  9.  1895. 
The  combination  of  an  armature  with  a  sleeve  secured  to  the  hub,  a  flange 
projecting  from  the  sleeve,  a  plate  or  cap,  bolts  securing  the  flange  aud  plate 
together,  commutator  segments  between  the  flange  and  plate  and  interlock- 
ing flanges  projecting  from  the  cap.andjsleeve. 


.8;18.  SUPPLY  SYSTEM  FOR  KLIXTRIC  RAILWAYS;  W.  Lawrence,  New 
York,  N.  Y.  App.  filed  April  28,  1894.  The  combination  of  a  .seiies  of 
junction  boxes  each  consisting  of  a  rigid  wall  or  casing,  and  a  movable 
portion  as  a  diaphragm  constructed  and  arranged  to  support  a  service  con- 
ductor, and  an  intermediate  air-tight  flexible  joint  and  a  superimposed  sec- 
tional bar  service  conductor,  one  box  being  located  near  each  end  of  a  sec- 
tion of  said  working  conductor  and  arranged  to  hold  it  in  normal  position 
or  support  I  he  same.  • 

1844.  TROLLEY  BAR;  C.  Parker  and  A.  R.  Trepagnier,  New  Orleans,  La, 
App.  filed  July  13  1894  A  trolley  bar  carrying  the  lower  wheel  at  its  end. 
a  •upplemeiital  bar  pivoted  onto  the  main  bar,  the  u^iper  wheel  at  the  foT- 
ward  end  of  the  supplemental  bar  and  a  spring  attached  thereto,  which 
lends  to  bear  down  the  upper  wheel  on  the  top  of  the  wire, 

1904.  ELECTRICAL  CONNICCTION;  J.  M  Faulkner.  Philadelphia,  Pa, 
App.  filed  Feb,  28  1895.  The  rail  ends  ha»-ing  wells  containing  mercury. 
the  bond  having  its  ends  driven  into  and  closing  said  wells  with  its  points 
entering  the  mercury, 

1919.  ABSORPTIVE  MATERIAL  FOR  STORAGE  BATTERIES;  E.  B. 
Knowles.  Brooklyn.  N.  Y.  App.  filed  Oct.  15.  1891.  A  method  of  forming 
an  absorptive  material,  which  consists  in  first  mixing  red  oxide  of  lead  and 
yellow  oxide  of  lead,  and  then  subjecting  the  mixture  to  a  complete  piocess 
of  sulphation  before  its  application  to  battery  plates. 

1971.  CAUTERY  ELECTRODE;  M  F.  Laughlin,  New  York.  N.  Y.  App. 
filed  March  7.  1894.  The  combination  of  a  platinum  wire  loop,  a  loop 
handle,  a  movable  resisting  bar  provided  with  grooves  to  take  in  the  cau- 
terizing wire  and  electric  circuit  wires  to  establish  contact. 


No.  538,786. —tLECTRic  Railway. 

1.975.  TELEPHONE  SYSTEM;  J.  W.  McDonough.  Chicago,  111.  App.  filed 
May  21,  1891.  A  telephone  system  comprising  an  apparatus  provided  with 
circuit  wires    means  for  connecting    any    two  of  them    together,    telephonic 


receivers,  a  spring  connected  with  the  electric  c 
space  allotted  to  a  subscriber  and  moving  over  a 
respond  with  the  undulations  of  a  spoken  word, 
ting  device  operated  by  the  same  for  throwing 
station  when  the  spring  is  moving  over  the  space 
538.983.  INTERIOR  CONDUIT;  O.  G.  Traphagen 
Duluth,  Mich.     App.  filed  Feb.  4.  1895.     A  flat  str 


irrent  passing  through  a 
lurface  corrugated  to  cor- 
and  a  telephonic  transmit- 
signal  to  a  subscriber's 
allotted  to  such  subscriber, 
and  F.  W.  Fitzpatrick. 
p    suitable    for    conveying 


wires,  pueuinatic  tubes,  etc.,  comprising  a  channel  and  a  molding  secured 
to  each  side  of  it,  and  a  face  or  plate  held  in  place  between  the  moldings 
and  supporting  the  wires,  tubes,  etc..  within  the  channels. 

538.999.  ELECTRIC  ARC  LAMP;  S.  S  Allen.  London.  Eng.  App.  filed.  Oct. 
29,1894.  An  electric  lamp  having  Its  caibon  holders  connected  by  a  chain 
passing  over  guide  pulleys  and  a  spiocket  wheel  geared  to  an  escapement 
which  is  governed  by  a  brake,  and  a  lever  having  its  one  arm  linked  to  the 
core  of  a  solenoid  mounted  on  its  other  arm.  the  guide  pulley  from  which 
the  chain  leads  to_  the  lower  holder,  and  another  lever  secured  to  the 
brake  lever  so  that  the  escapement  is  released  when  the  lamp  is  not  in 
circuit. 

539.000.  ELECTRICAL  HOSE  SIGNALING  APPARATUS;  W  Fowler,  Colo- 
rado Springs,Col.  App  filed  June  20.  1894.  The  combination  of  two  coupling 
parts  and  the  couductois  carried  by  the  hose,  an  insulating  ring  suitably 
attached  to  one  part  and  provided  with  recesses,  whose  centres  lie  in  the 
same  circle,  contact  plugs  located  in  said  recesses  and  normally  projecting 
therefrom,  their  outer  extremities  being  beveled,  and  the  plug,  so 
arranged  that  said  extremities  lie  in  different  ciicles,  coil  springs  located 
in  their  recesses,  one  extremity  of  each  spring  being  attached  to  the  plug, 
while  the  other  extremity  is  cariied  out  of  the  recess  and  connected  with 
the  conductor  carried  by  the  liose. 

5;!9.017.  ELECTRICALLY  ARRANGED  HOSE  COUPLING;  W.  Fowler, 
Colorado  Springs.  Col.  App.  filed  Nov.  30.  1894.  This  patent  is  substantially 
the  same  as  the  above. 

539,019.  ELECTRIC  LIGHTING  SYSTEM;  R.  N.  Chamberlain.  New  York. 
N.  Y.  App  filed  Oct.  22.  1894.  The  combination  of  a  source  of  mechanical 
power,  an  alternating  current  generator .  a  diiect  current  generator,  a 
translating  circuit  connected  to  the  alternating  current  generator,  storage 
batteries  connected  with  the  direct  current  generator,  means  of  disconnect- 
ing the  current  generator  from  the  source  of  mechanical  power,  and  means 
for  mechanically  connecting  the  direct  current  machine  as  a  motQr  to  the 
said  alternating  current  generator. 
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INVESTIGATION  OP  ELECTROSTATIC  DISCHARGES 

In  this  issue  we  jirint  a  .secoml  installment  of  tbc  iMlercslitijj 
microscopical  iiivesti^^ation  of  Mr.  Geo.  T.  iiaochett  into  tbc- 
nature  of  electrostatic  discharges.  While  thus  far  the  results  have 
not  enabletl  any  definite  coticlusious  to  be  furmed,  the  data  collected 
are  of  interest,  and  subsequent  experimental  developments  may  give 
them  a  considerable  significance,  as  indicated  by  the  author.  It 
would  appear,  however,  that  the  effects  noticed  do  not  necessarily 
imply  any  definite  flow,  as  they  can  be  merely  polar  phenomena, 
though  by  their  appearance  seemingly  indicating  a  flow. 


ELECTROLVSISOF  UNDERGROUND  PIPES  BY  TROLLEY  CURRENTS 
In  another  column  Mr.  Maurice  Hoopes  contributes  an  interesting 
discussion  on  various  systems  of  connections  for  reducing  or  obviat- 
ing electrolysis  of  underground  piping  by  trolley  ground  currents. 
Owing  to  a  blunder  of  the  engraver,  which  was  discovered  too  late 
to  be  remedied,  some  of  the  diagrams  are  not  so  clear  as  they  should 
be,  but  the  explanations  in  the  article  will  enable  them  to  be 
understood.  As  will  be  seen,  the  method  to  be  adopted  for  a  par- 
ticular case  is  a  matter  depending  upon  the  circumstances  of  that 
case,  including  a  consideration  of  first  cost.  Though  a  system 
may  be  selected  on  general  principles  and  applied  to  a  road  while 
under  construction,  the  actual  condi;i^ns  influencing  electrolysis 
are  apt  to  be  so  difficult  of  a  priori  determination  that  there  is  a 
strong  probability  of  subsequent  changes  or  additions  being  neces- 
sary, the  indications  for  these  being  furnished  by  the  results  of  a 
careful  surrey  under  normal  running  conditions.  In  most  instances 
at  present  what  protection  may  bethought  necessary  is  applied  when 
the  need  has  plainly  showed  itself  a!ter  the  road  has  been  oper- 
ated: in  the  future,  however,  it  is  probable,  as  the  result  of  greater 
familiarity  with  the  question,  that  a  study  will  determine  what 
system  is  most  likely  to  meet  a  specific  case,  which  will  then  be 
applied  while  the  road  is  building,  and  the  necessary  changes 
above  referred  to  made  subsequently.  Even  then  the  problem  cannot 
be  considered  definitely  solved,  as  a  different  distribution  of  traffic, 
the  opening  of  other  electric  lines,  or  the  laying  of  new  lines  of 
piping  may  necessitate  material  changes.  In  fact,  the  question  of 
electrolysis  is  one  that  the  street  railway  engineer  may  always 
expect  to  have  before  him. 


THE  INVENTION  OF  THE  ELECTROMAGNETIC  TELEGRAPH. 

.\t  irregular  intervals  extending  over  a  period  of  40  years  or  more, 
the  invention  of  the  electromagnetic  telegraph  has  been  the  subject 
of  controversies,  which  frequently  have  been  hitter  in  tone  and 
thus  far  almost  entirely  fruitless  so  far  as  relates  to  any  permanent 
settlement  of  the  question.  Among  the  reasons  for  this  unsatisfac- 
tory state  of  affairs  has  been  the  intense  personal  bias  ot  many  of 
those  taking  part  in  the  controversy,  and  the  disconnected  manner 
in  which  it  has  been  carried  on.  With  a  view  to  definitely  settling 
as  far  as  that  may  be  possible  the  relative  status  of  the  various 
claimants  to  honors  in  connection  with  the  invention.  The  Electri- 
c.\L  World  will  shortly  begin  the  publication  of  a  series  of  articles 
from  the  pens  of  recognized  authorities,  who  will  treat  the  matter 
in  a  dispassionate  spirit  and  with  reference  only  to  the  facts 
involved,  .\mong  those  who  will  contribute  to  the  discussion  will 
be  the  two  leading  telegraphic  authorities  of  the  I.'nited  States, 
whose  articles  will  commence  the  series.  Following  will  be  articles 
giving  the  English,  French  and  German  views  of  the  case,  each 
by  a  writer  of  recognized  authority  in  his  respective  country.  The 
concluding    articles,  several    in    number,  will  be    in    the    nature  of 
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rejoinders  .-iiid  (Ui»l  with  the  facts  brought  out  in  the  main  article, 
The  five  leadinj^  articles  have  been  under  prepar.ition  for  some 
mouths,  and  will  contain  the  results  of  an  exb.iustive  study  of  eveiv 
side  of  the  question,  and  bring  forth  for  the  first  time  a  number 
of  interesting  points  bearing  on  the  early  history  of  telegraphic 
invention.  The  series  will  be  profusely  illustrated  and  will  not 
only  form  a  contribution  of  permanent  value  to  telegraphic  his- 
tory, but  ydW  also,  we  trust,  definitely  end  a  discussion  which  has 
given  rise  to  much  bitter  feeling.  It  was  the  intention  to  begin  the 
publication  of  the  series  simultaneously  with  the  Morse  Commemo- 
ration, but  the  preparation  of  the  cuts  will  necessitate  a  delay  of 
several  weeks.  . 

THE  BERLINER  DECISION. 

The  reversal  by  the  United  States  Circuit  Court  of  .\ppeals  at 
Boston  last  Saturday  of  Judge  Carpenter's  decision  annulling  the 
Herliner  telephone  patent,  adds  another  to  the  legal  sensations  that 
have  been  so  plentiful  the  last  several  years  in  connection  with 
electrical  patent  litigation.  That  the  action  of  the  Circuit  Court  of 
Appeals  involves  a  miscarriage  of  justice  will,  we  believe,  be  the 
verdict  of  the  general  public,  and  there  is  much  apparent  reason  to 
sustain  this  view.  The  two  points  made  by  Judge  Carpenter  against 
the  Berliner  patent  were  that  the  delay  of  14  years  in  its  issue  was 
a  fraud  on  the  public,  and  that  the  1880  Berliner  patent,  now 
expired,  covered  the  same  invention  described  in  the  subsequent 
patent  granted  in  1891— either  of  which  considerations,  he  decided, 
voided  the  patent.  In  support  of  the  former  view  Judge  Carpenter 
cited  at  length  the  history  of  the  numerous  delays  in  the  Patent 
Office,  and  while  the  Court  of  Appeals  may  not  have  found  techni- 
cal evidence  of  design  in  these  delays,  yet  we  fear  that  the  public 
will  be  inclined  to  consider  the  case  as  another  example  of  how 
justice  may  be  perverted,  not  only  in  face  of  the  law,  but  through 
its  very  assistance.  As  the  opinion  of  the  appeal  judges  has  not 
yet  been  handed  down,  it  is  difficult  to  surmise  on  what  grounds 
they  based  their  action  with  respect  to  the  above  point,  and  their 
reasons  will  be  looked  forward  to  with  much  interest.  As  to  the 
probable  view  of  the  Court  with  respect  to  the  second  point,  an 
opinion  may  be  hazarded.  Assuming  that  the  Court  admitted  that 
the  Berliner  patent  of  1880  anticipated  the  invention  for  which  a 
patent  was  granted  11  years  later,  they  yet  might  not  admit  that 
the  government  had  therefore  a  right  to  annul  the  second  patent.  If 
it  were  considered  that  Berliner  had  prosecuted  diligently  and 
within  legal  bounds  his  application  for  the  later  patent,  it  might 
be  held  that  the  government  had  no  right  to  annul  that  patent  when 
once  granted,  upon  the  grounds  that  it  had  made  a  mistake  in  con- 
senting to  its  issue.  This  view,  of  course,  is  based  upon  the  suppo- 
sition that  no  fraud  were  proved  by  the  government,  as  in  any  case 
fraud  would  be  a  sufficient  reason  for  annulment.  A  very  important 
consequence  of  this  point  is  that  while  it  would  prevent  the  govern- 
ment from  pleading  prior  invention,  it  would  not  prevent  an  alleged 
infringer  from  doing  so.  There  is,  therefore,  a  hope  that  though 
the  government  is  powerless  through  the  recent  decision  to  annul 
the  patent,  the  second  point  made  by  Judge  Carpenter  may  yet  be 
availed  of  by  the  public  to  have  it  declared  invalid.  In  this  latter 
case  a  suit  might  soon  be  brought  to  a  hearing  and  a  speedy  deci- 
sion reached.  Otherwise  the  only  chance  of  relief  is  through  the 
Supreme  Court  sustaining  the  view  of  Judge  Carpenter,  should  the 
case  be  taken  before  that  body.  This  appeal  cannot  be  claimed  as 
a  right,  but  it  is  probable,  owing  to  the  great  public  interests  at 
stake,  that  the  case  will  nevertheless  be  brought  before  the  Supreme 
Court,  and  at  the  earliest  possible  day.  In  the  meantime,  the 
Berliner  principle,  which  is  claimed  to  cover  every  form  of  batterj' 
transmitter,  is  again  in  force,  and  the  American  Bell  for  the  time 
being  is  as  secure  in  its  monopoly  in  certain  respects  as  it  was  in 
its  palmiest  da\-s.      This  monopoly  would  extend    to  the   year    1908 


provided  the  expiration  of  no  foreign  patent  intervenes  to  shorten 
the  term,  and  at  present  there  is  no  knowledge,  as  far  as  we  are 
aware,  of    the  existence  o»  such  a  patent. 

The  Work  of  the  Cooper  Union  Night  Schools. 


The  night  schools  of  the  Cooper  Union  have  for  2.S  years  fur- 
iiisbtd  to  the  men  and  women  of  New  York  Cjty  who  are  unable, 
through  lack  of  means  or  time,  to  pursue  a  collegiate  course  else- 
where, an  op])ortuiiity  to  acquire  a  mathematical  and  scientific 
education  such  as  would  fit  them  to  find  employment  in  engineer- 
ing, architectural  or  other  professional  work. 

Hosts  of  ambitious  men  and  women  have  availed  themselves  of 
the  opportunity  thus  offered  to  educate  themselves  while  engaged 
in  earning  a  livelihood,  and  many  of  the  graduates  of  this  school 
have  taken  high  rank  in  the  engineering  profession,  and  are  to-day 
filling  responsible  positions  because  of  the  help  they  obtained  in  the 
Cooper  Union  classes. 

Generous  as  was  Peter  Cooper's  gift  to  the  working  people  of 
New  York,  however,  and  encoui aging  as  are  the  results  obtained, 
more  could  be  accomplished  with  larger  funds. 

Progress  has  been  so  rapid  in  science  and  the  industrial  arts  that 
it  has  been  impossible  to  keep  the  facilities  for  instruction  abreast 
of  the  times,  hence  an  addition  to  the  present  collection  of  appa- 
ratus could  materially  enhance  the  usefulness  of  the  school,  particu- 
larly as  regards  the  department  of  electricity.  There  is  an  entire 
lack  of  all  apparatus  for  making  electrical  measurements,  and,  in 
fact,  of  anything  to  demonstrate  electrical  progress  during  the  past 
40  years. 

The  Cooper  Union  night  school  can  do  considerable  toward  meet- 
ing the  pressing  demand  for  instruction  in  physical  and  electrical 
science,  the  fact  that  Prof.  W.  -A.  .Anthony  is  professor  of  physics 
being  sufficient  evidence  as  to  the  sterling  character  of  the  course, 
but  it  is  beyond  human  ability  to  make  the  school  fully  eflfective 
without  the  aid  of  more  modern  appliances.  Is  there  not  some  one 
interested  in  promoting  the  welfare  of  the  seekers  for  scientific 
knowledge,  who  will  help  the  cause  by  assisting  to  provide  the 
latest  types  of  apparatus  and  appliances  for  instruction? 


The  Court  of  Appeals'  Berliner  Decision. 


The  United  States  Circuit  Court  of  Appeals  at  Boston,  on  May  18, 
handed  down  a  decision  in  the  .\merican  Bell  telephone  case, 
declaring  the  Berliner  patent  valid.  Judge  Carpenter,  of  the  Cir- 
cuit Court,  on  December  1,  1894,  decided  that  the  Berliner  patent 
was  invalid  and  ordered  it  to  be  delivered  up  for  cancellation.  The 
American  Bell  Company  appealed,  with  the  above  result,  which 
extends  the  life  of  the  patent  to  1908. 

.\s  will  be  remembered  b)-  our  readers,  the  United  States  relied 
upon  two  grounds  to  show  that  the  patent  was  void.  The  first  was 
that  there  was  illegal  delay  in  its  issue.  The  second  was  that  a 
prior  patent  was  granted  upon  the  same  application  to  the  same 
applicant  for  the  same  invention.  This  prior  patent  referred  to  was 
one  granted  to  Berliner  in  1880.  The  decision  of  Judge  Carpenter 
sustained  these  two  grounds  of  attack  made  by  the  government 
against  the  patent,  and  held  that  it  was  void  and  should  be  deliv- 
ered up  to  be  cancelled. 

The  government  has  on  file  a  motion  to  amend  the  bill,  and  alleg- 
ing that  in  addition  to  the  illegal  delay  in  the  prosecution  of  its 
application  for  a  patent,  the  Bell  Company  bad  a  tacit  understanding 
with  the  officials  of  the  Patent  Office  not  to  issue  the  Berliner  patent  ; 

pending  the  determination  of  the  suits  then  pending  over  the  Draw-  1 

baugh    patent,   which    latter    patent  was  claimed    to  be  an    interfer-  ' 

ence.  In  view  of  this  motion  to  amend,  the  government  is  given 
until  May  25  to  file  its  brief  as"  to  the  form  the  judgment  should 
take,  while  the  Bell  Company  is  given  until  May  31  to  file  its 
brief  upon  the  same  subject. 

The  opinion  of  the  Court,  which  consisted  of  Judges  Colt,  Putnam 
and  Nelson,  will  probably  not  be  readj'  until  about  June  10,  and 
therefore  no  one  but  the  Court  knows  as  3-et  what  the  grounds  of 
the  decision  are.  It  is  surmised  that  the  reason  the  decision  of  the 
Court  was  rendered  so  unexpectedly  was  to  prevent  a  premature 
knowledge  of  its  conclusions  getting  out. 

Lawyer  Causten  Browne,  one  of  the  counsel  for  the  United  States 
in  the  case,  said  that  the  case  will  be  carried  to%e  Supreme  Court 
of  the  United  States. 


May  25,  1895. 


lHhC      KLKCI'HICAU      WOKLIJ. 


603 


Some  riore  Charges  of  Bribery. 


Oflicials  of  the  We.stinghouse  Company  made  a  public  statement 
ou  Thursday  of  hist  week  to  the  effect  that  they  had  uueartbed  a 
conspiracy  on  the  part  of  ajjents  of  the  General  Electric  Company 
to  obtain  valuable  information  relating  to  the  manufacturing 
business  of  the  Westinghouse  Company  by  bribing;  cmi)loyecs. 
The  specific  charge  was  that  an  employee  of  the  Westinghouse  Com- 
pany named  J.  M,  Van  Cleve  had  been  paid  $2.^  lor  furnishing 
certain  information  to  agents  of  the  General  Klectric  Company, 
and  letters  were  shown  addressed  to  E.  G.  Waters,  the  Pittsburgh 
manager  of  the  latter  company,  which,  it  was  claimed,  sub- 
stantiated the  charge. 

One  of  these  Iclteis  is  from  the  Philadelphia  office  of  the  tieneral 
Electric  Company,  and  signed  by  Iv.  I).  Mullen,  manager.  It  .'tales 
that  the  Schenectady  office  desires  to  find  out  "in  any  manner 
possible,  even  approximately,"  the  Westinghouse  output,  weekly 
or  monthly,  of  .street  railway  motors,  alternators,  etc.,  and  asks 
that  the  matter  be  lakeu  up  "promptly  and  energetically, "  and 
that  every  means  within  the  Pillsburgh  agent's  power  be  used  to 
secure  said  information.  Another  letter  from  the  same  source 
acknowledges  the  receipt  of  some  information  in  regard  to  output 
and  trouble  with  men  in  the  Westinghouse  Works,  and  adds  "you 
have  started  well,  and  if  you  continue  in  like  .strain  it  will  be  a 
matter  of  a  great  deal  of  satisfactory  information."  A  third  letter 
is  signed  by  William  S.  Beatly,  and  asks  for  a  draft  of  f2.^  to  pay 
Van  Cleve    for    Westinghouse    data. 

Mr.  Westinghouse,  in  discussing  the  question,  saul  his  company- 
had  notdecided  what  steps  to  take  in  the  matter,  but  the  question 
was  under  consideration.  He  did  not  know  what  would  be  the 
best  plan  to  pursue,  but  he  felt  that  the  matter  ought  to  be  called 
to  the  attention  of  the  directors  of  the  General  Electric.  He  could 
not  believe  that  they  were  aware  of  such  actions  on  the  part 
of  their  employees.  "The  tampering  with  employees,  especially 
young  men,  at  our  works,"  he  continued,  "results  in  great 
harm.  It  is  bribery  to  get  information  from  them  in  this 
unfair  way,  and  a  violation  of  trust  on  the  part  of  the 
employees  to  give  out  information  about  our  works.  When 
the  conspiracy  suit  was  up  it  was  asserted  that  we  were  doing 
just  what  we  charged  the  other  people  with  doing.  That  was 
false.  I  will  say  this,  that  there  is  no  place  in  our  concern  for  a 
man  who  is  susceptible  to  bribery  for  information,  or  who  will 
adopt  such  methods  as  the  General  Electee  people  have  used,  to 
gain  information  for  the  benefit  of  our  company.  We  wish  to  con- 
duct our  affairs  in  a  business  way  without  endangering  the  morals 
of  the  young  men,  who  are  allowed  to  get  so  much  valuable  training 
in  electrical  work  in  our  shops.  I  think  it  a  shame  that  young 
men  should  be  subjected  to  such  temptation.  If  they  fall  they 
cannot  expect  to  get  responsible  positions  with  any  business 
concern.  ' ' 

Mr.  Waters  replies  to  the  above  charges  as  follows: 

"There  is  no  manufacturi<!g  concern  in  this  country  that  is  not 
more  or  less  interested  in  the  capacity  and  output  of  its  competitors. 
The  Westinghouse  Company  has  recently  completed  a  factory 
for  which  some  extravagant  claiins  have  been  made  as  to  capacity 
and  output.  These  claims  are  the  subject  of  common  report  among 
business  men,  as  also  are  descriptions  of  considerable  detail  which 
have  appeared,  presumably  with  the  authority  of  the  Westinghouse 
Company,  in  various  electrical  trade  journals.  Having  learned  by 
previous  experience  that  such  reports  and  descriptions  are  not 
always  the  most  reliable,  it  is  true  that  some  inquiries  have  been  made 
to  either  prove  or  disprove  these  claims,  as  to  capacity  and  output. 
This  is  positively  all  there  is  in  the  report,  and  I  wish  to  state 
that  absolutely  no  attempt  has  been  made  to  obtain  any  information 
from  the  Westinghouse  or  any  other  company  which  could  be  con- 
sidered of  a  secret  or  confidential  nature,  and  nothing  other  was 
done  than  to  verify  reports  as  to  capacity  and  output  of  the  Westing- 
house plant  as  published. 

"In  connection  with  Mr.  Westinghouse's  remarks  in  regard  to 
tampering  with  employees,  and  the  publication  by  him  of  letters 
which  were  surreptitiously  removed  from  our  files,  it  is  a  singular 
coincidence  that  upon  arriving  at  the  oflSce  this  morning,  I  find 
upon  my  desk  a  letter  from  a  heretofore  trusted  employee  of  this 
ofiSce  stating  that  he  left  last  night  for  the  East,  having  accepted 
a  lucrative  position.  We  have  known  for  some  time  that  prices 
and  other  information  valuable  to  our  competitors  have  been  escap- 
ing from  our  office  here,  but  have  been  unable  heretofore  to  place 
the  responsibility." 


Notes  on  Pipe  Electrolysis. 

BV    MAUKICE    llOOl'l'.S.    ■ 

Much  has  been  said  and  written,  recently,  reganling  damage  to 
underground  pipe  systems  l)y  the'  action  of  electric  railway  currents. 
This  has  been  mainly  in  the  line  of  abstract  theorizing  as  to  the 
best  means  to  adopt  in  order  lo  arrest  the  damage  to  the  pipes, 
although  some  contributions  of  a  more  practical  nature  have  dis- 
cussed concrete  cases,  giving  analyses  of  the  relative  potentials 
throughout  the  rail  and  pipe  systeius,  with  comments  regarding  the 
probable  actions  that  the  currents  were  causing,  ami  suggestions  for, 
iir  statements  of,  alterations  in  the  distribution  systems  with  a  view 
to  lessening  these  actions.  I'rora  no  source,  however,  has  there 
been  information  lo  show  the  results  of  changes  made,  and  such 
information  would  consist,  at  best,  of  negative  proofs  of  cessation 
of  damage.  In  view  of  the  existence  of  this  con<Iition  of  affairs, 
theorizing  seems  pardonable.  The  writer  has  found  a  graphical 
investigation  of  the  subject  to  present  the  various  phases  in  a  clearer 
way  than  any  other,  and  gives  his  analysis  here,  with  the  hope 
that  it  may  result  in  discussion  that  will  throw  more  light  on  the 
subject.  The  cuives  given  are  drawn  arbitrarily,  and  not  to  be 
mathematically  correct    for  any  particular  conditions. 

Fig.  1  covers  the  general  case  of  any  sim|)le  distribution  system. 
The  ordinary  system  includes  lines  radiating  in  various  directions 
from  the  generator.  As  these  lines  may  be  considered  independ- 
ently, an<l  as  each  is  similar  to  the  others,  it  is  only  necessary  to 
analyze  the  conditions  existing  in  one.  Furthermore,  the  consid- 
eration of  the  positive  side  of  the  system  may  be  neglected,  and 
attention  given  only  to  the  negative  conductors,  consisting  of  rails 
and  track  wires.  I'igs.  2  to  9,  therefore,  contain  only  lines  repre- 
senting potentials  in  this  part  of  the  system.  In  the.se  figures  the 
point  /"represents  the  neutral  point,  at  which  pipes  and  tracks  aie 
at  equal  potentials,  as  determined  before  any  connections  have  been 
made.     The  lines  have  the  following  values: 

AB  Potrotial  of  track. 

C/>  "         "    pipes. 

*  .... .....  "         "    track  and  pipes,  coincident. 

.....   .   ....   .   ....   •   ......  wires  and  pipes, 

In  I'ig.  1,  consider  /?  the  armature  of  a  generator,  with  the 
points  550  and  0  its  positive  and  negative  terminals;  the  line  550  to 
500  the  positive  part  of  the  distribution  system  of  an  electric  rail- 
way, consisting  of  feeders  and  conductors;  r,  r,  r,  etc.,  armatures 
of  car  motors;  AB  the  track  circuit;  BO  the  negative  or  track  feed- 
ers. The  potential  of  each  point  in  the  system  is  represented  by- 
its  vertical  distance  above  the  point  0.  The  latter  point  is  assumed 
lo  be  at  0  potential,  inasmuch  as  its  potential  is  the  lowest  in  the 
system.  The  other  figures,  550,  500,  50,  and  20,  are  assumed 
potentials  of  the  points  indicated.  The  arrows  indicate  the  direc- 
tions of  current  fiow.  B  is  the  point  where  the  feeders  connect  to  the 
track.  The  pitch  of  the  various  lines  indicates  the  fall  of  poten- 
tial, ani  hence  the  current,  in  the  conductors  at  the  various  points 
throughout  their  length,  assuming  cross  sections  of  each,  at  all 
places,  to  be  equal. 

Fig.  2  presents  a  simple  case  where  resistances  of  track  and  pipes 
are  uniform  throughout,  and  also  that  of  the  earth  connecting 
them.  Under  these  conditions,  the  areas  PC  A  and  BDP  are 
equal,  since  the  former  represents  the  current  flowing  into,  and  the 
latter  out  of,  the  pipes.  The  line  CD  increases  in  pitch  from  C  to 
P  as  the  pipes  get  more  current,  and  decreases  from  P  io  D  as  they 
lose  current,  being  horizontal  at  C  and  D,  where  no  current  flows. 
AB  increases  from  horizontal  at  A  to  maximum  pilch  at  P. 
Obviously,  track  and  pipes  may  be  connected  at  /"without  affect- 
ing the  potential  relations,  since  no  current  will  flow. 

Fig.  3  represents  conditions  where  the  resistances  of  pipes  and 
tracks  varj',  due  to  imperfect  joints,  the  intervening  earth  also  vary- 
ing. This  introduces  additional  neutral  points.  Practice  shows 
these  points  ordinarily  to  be  comparatively  close  to  each  other, 
and  usually  included  within  relatively  small  lengths  of  track.  As 
in  Fig.  2.  track  and  pipes  may  be  connected  at  P,  P'  and  P" , 
without  effect. 

In  the  following  figures  it  will  be  assumed,  for  convenience,  that 
there  is  but  one  neutral  point,  /",  and  that  curves  are  regular.  Fig. 
4  shows  the  effect  of  connecting  pipe  to  wires  at  0  and  at  no  other 
points.  These  curves  would  be  modified  by  changes  in  pitch  of  the 
track  feeders,  OB.  F'ig.  5  shows  effect  of  connecting  pipes,  rails, 
and  wires,  at  all  points  from  P  \.o  B  and  D.  Fig.  6  shows  effect  of 
connecting  pipe  to  wires  at  all  points  from  7  (formerly  P)  to  0. 
Fig.  7    shows    effect  of    connecting    rails,  pipes,  and  wires,  only  at 
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point  /'.  I'ig.  8  shows  effect  of  coiiiieclinj^  rails  and  pipes  at  /',  an<l 
feediTs  from  0  lo  /'/>',  airan^ed  to  maintain  constant  potential  along 
PH.  Pipes  ami  rails  might  be  connected  at  all  points  from  PXo  J>  and 
/''  withonl  allfrinK  conditions.  Im;,'.  ')  shows  olTect  of  feeders  from  0 
to  AB,  arranged  to  maintain  constant  jiotenlial  on  AH.  I'ipes  and 
rails  might  be  connected  at  all  points  without  altering  conditions. 

In  the  following  discussion  are  considered  both  actions  from  cur- 
rent leaving  pipes,  and  from  current  flowing  in  pipes,  doing  dam- 
age at  high  resistance  joints. 

Trom  an  inspection  of  the  various  curves  shown  it  will  be  noted 
that  l"ig.  9  shows  the  ideal  system,  since  the  track  is  at  a  uniform 
potential  throughout.  With  this,  there  is  no  current  flowing  to,  from, 
or  in,  pipes.  This  could  only  be  approximated  in  practice,  bow- 
ever,  and  then  only  by  means  of  the  use  of  an  enormous  amount  of 
copper  (or  heavy  drops),  and  very  careful  feeder  calculations.  In 
this  the  capacity  of  the  rail  to  carry  current  is  not  utilized,  and 
hence  its  value  as  a  return  conductor  is  nothing. 

I'ig.  8  shows  a  method  whereby  current  flow  out  of  the  jiipes 
may  be  confined  to  the  one  wired  connection  at  /'  and  flow  pre- 
vented through  i)ipes  between  /"and  the  station,  where  the  internal 
flow  is  usually  heaviest.  This  demands  a  feeder  system  for  uniform 
potential  to  that  part  of   the    track  insirle  the  neutral  point;  that  is. 


of  connection  is  one  that  has  been  recommended  as  being  the  best 
one.  Its  <lisadvantages  are  obvious,  however,  and  there  seems  to 
be  no  reason  for  its  use.  l'"ig.  5  shows  the  usual  method  of  con- 
necting rails  and  pipes  to  the  same  negative  feeders.  This  protects 
the  pipes  from  currents  leaving,  and  gives  greater  or  less  trouble 
from  currents  flowing,   as  the  drop  from  /"to  0  is  greater  or  less. 

To  determine,  in  general,  the  best  method  to  use,  it  will  be  nec- 
essary to  have  data  on  the  amount  of  damage  ordinarily  done  to 
pipes  by  current  flow  in  them,  where  the  current  is  shunted  round 
high  resistance  joints  tbiough'  the  surrounding  earth.  If  this  is  not 
greater  than  there  is  good  reason  to  suppose  it  to  be,  it  will  be 
best,  in  ordinary  cases,  to  use  the  method  of  connections  shown  in 
Fig.  5,  since  this  utilizes  the  conductivity  of  the  rails  throughout 
their  whole  length.  Should,  however,  the  action  at  the  joints  be 
found  to  be  considerable,  it  would  be  better  to  reFort  to  the  arrange- 
ment shown  in  l'"ig.  8.  Fig.  7  shows  a  method  that  accomplishes 
everything  that  that  in  Fig.  8  does,  excepting  that  there  is  a  flow 
into  and  in  the  pipe  from  I)  to  P  \w  the  former  case,  whereas  there 
is  none  in  the  latter.  This  would  be  suitable  where  the  track  feed- 
e's  were  too  few  to  allow  uniform  potential  distribution  to  PB. 

It  has  been  held  that  any  wired  connection  between  pipes  and 
rails  or  feeders  necessarily  increases  current  flow  in  the  pipes,  since 


Figs.  1  to  9. 


between  it  and  the  station.     In  this2theiejs_no  benefitiderived  from 
the  current  carrying  capacity  of  the  rail  within  the  point  P. 

Fig.  7  shows  the  result  of  running  track  feeders  to  /"only,  and 
connecting  there  both  to  rails  and  pipes,  and  to  neither,  elsewhere. 
The  result  of  this  is  to  take  all  of  the  current  from  the  pipes  at  /' 
and  to  avoid  any  heavier  internal  flow  than  that  normal  in  the 
pipes  approaching  P. 

Fig.  4  shows  that  connecting  the  pipes  to  the  station  bus  bar,  at 
station,  may  accomplish  the  taking  off  of  all  the  current  through 
the  wired  connection,  but  that  it  then  increases  the  amount  of  cur- 
rent in  the  pipes,  since  it  depres,ses  the  potential  of  the  pi)  e 
throughout  its  length,  and  makes  it  receive  more  current.  .-Ks 
stated,  the  introduction  of  heavier  track  feeders,  making  OB,  have 
less  pitch,  might  throw  jiart  of  CD  above  AB,  and  introduce  the 
case  of  pipes  positive  to  rail.  This  is  a  case  for  especial  study,  for 
each  particular  system. 

Fig.  6  shows  the  effect  of  running  special  negative  feeders  to  the 
pipes  not  connected  to  the  tracks.  This  plan  protects  the  pipes 
against  action  of  currents  leaving  them,  but  greatly  increases 
amount  of   current  flowing    into  and    through   them.     This  method 


it  reduces  the  resistance  of  the  pipe  circuit;  and  hence  is  undesir- 
able. A  connection  at  the  neutral  point  has  no  effect  on  the  cur- 
rent flow,  except  that  the  neutral  point  shift  and  leave  the  connec- 
tion where  it  will  receive  current.  The  latter  contingency  may 
arise  with  altered  conditions  of  load  and  resistance  of  wires,  rails, 
or  pipes.  It  is  probable,  however,  that  the  neutral  point  may  be 
regarded  as  fixed,  under  ordinary  conditions. 

Electricity  In  MilU. 

At  Blies-Schweyen,  near  Saargemiind,  says  the  London  Eh'dri- 
cian,  a  water-power  generating  station  has  been  erected  for  the 
purpose  of  supplying  current  to  adjacent  works.  The  plant  has  a 
canal  about  a  mile  long,  which  supplies  about  500  cu.  ft.  per 
sscond.  The  fall  is  13.1  ft.  There  are  three  turbines  of  200  horse- 
power each,  which  drive  a  main  shaft.  From  this  latter  two  135- 
kw  "drehstrom"  generators  of  the  Oerlikon  type  are  driven  by  belts 
at  375  revolutions  and  give  a  potential  of  2,900  volts.  The  exciters 
are  coupled  direct  to  each  machine.  The  first  consumer  is  a  paper 
mill  at  Eusheini,  about  four  miles  from  the  power  house.  Here 
three  30-kw  transformers  are  employed  to  reduce  the  E.  JI.  F.  lo 
120  volts,  driving  four  motors  and  lighting  the  mill. 
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Signs  of  the  TJmes. 


H^^BMB^^^|^^^^^^|^^^H|  ihe 

'    nW^^BS^B^Sr^^^^^^^^^^B     ri'inove  their    electric    sign- 

hoarils  from  where  they  pro- 
jected beyond  the  house  line 
has  very  appreciably  altered 
Ihe  nightly  nspecl  of  Broad- 
way. To  the  observer  stand- 
ing on  the  S.'Sd  street  "L" 
station,  it  used  to  seem  as 
though  a  small  bit  of  the 
I'aris  boulevards  had  dropped 
into  New  York.  Inuunier- 
able  specks  and  streaks  of 
flame  lijjhted  up  the  street 
toward  the  south.  The 
houses  were  outlined  in  light 
and  the  perspective  distance 
was  for  once  not  lost  in  traditional  darkness,  but  there  converged  to 
a  centrally  illuminated  point.  The  genius  of  electricity  might  here 
have  walked  in  triumphal  procession  along  a  fitly  prepared  high- 
way. On  all  sides  would  have  been  evidence  of  bis  power.  No 
other  place  in  New  York  equalled  it  in  effect. 

Hut  the  Bureau  of  Incumbrances  thought  otherwise,  and  the  pro- 
jecting signs  have  all  been  swung  in  close  against  the  house  fronts. 
While  this  has  altered  the  perspective  view,  yet  if  we  walk  along 
the  thoroughfare  we  shall  find  enough  evidence  to  convince  us  that 
electric  house  front  decoration  is  the  most  valuable  element  in 
theatre  advertising. 

The  Herald  Square  Theatre,  formerly  the  Park  Theatre,  when 
remodeled  had  especial  provision  made  in  the  way  of  elecirical 
illuminated  signs.  A  semi-portico  or  stationary  awning,  as  it  were, 
forms  a  part  of  the  facade,  the  principal  portion  of  which  is  on  a 
corner.  Running  completely  around  the  building  on  the  upper 
edge  of  the  portico  is  a  line  of  32-cp  lamps,  and  a  similar  line  runs 
along  the  edge  of  the  roof.  The  peculiar  formation  of  the  eaves  of 
the  house  offers  an  unusual  chance  for  the  beauties  of  light  and 
shade  to  display  themselves  in  the  twistings  and  turnings  ot  the 
architecture.  The  name  of  the  theatre  is  highly  wrought  in  painted 
letters  below  the  upper  line  of  light,  but  as  though  this  were  not 
enough  to  attract  attention,  an  immense  gilt  frame  studded  with 
lamps  adorns  the  roof.  "Herald  Square  Theatre"  is  the  flame 
picture  displayed  within  the  frame,  and  no  one 
can  pass  it  by  without  being  impressed  with  the 
brilliancy  of  the  display.  In  spite  of  the  fact  that 
the  very  name  of  the  play  conveys  a  warning  of 
the  sufficiency  of  "Johnson,"  the  public  gives  the 
positive  lie  to  the  statement  by  demanding  to  see 
and  hear  the  man  in  question  over  and  over  again. 
Hence  "Too  Much  Johnson"  is  having  a  phenom- 
enal run  at  the  Standard  Theatre,  which  seems  to 
be  very  fortunate  in  the  matter  of  long  runs,  so 
its  electric  signs  are  not  so  often  changed  as  they 
might  otherwise  be.  Every  roof  garden  devotee 
in  town  knows  of  the  long  reign  of  "Johnson," 
for  high  above  the  roof  of  the  Standard  is  an 
immense  arrangement  of  incandescent  lamps, 
.spelling  out  the  name  of  the  play  and  that  of  its 
author  and  principal  actot,  Mr.  Wni.  Gillette, 
Mr.  Miner  was  one  of  the  few  managers  who  did 
not  have  to  conform  to  the  ordinance.  This  was 
because  he  had  long  ago  discarded  a  swinging 
transparency.  People  who  pass  his  theatre,  how- 
ever, fully  realize  that  it  is  there  where  JSIr.  Crane 
nightly  depicts  the  weaknesses,  foibles  and  other 
idiosyncrasies  of  the  too  loving  parent  in  "His 
Wife's  Father,"  for  large  and  brilliant  across  the 
house  front  is  the  flaming  truth  made  mani- 
fest. "Miner's  Sth  Ave.  Theatre.  His  Wife's 
Father,"  is  the  precise  wording  of  the  sign 
above  the  doorway,  just  where  it  will  give  you  a  suflicient 
foretaste  of  what  you  may  see  within.  Geometrical  Jleiir-de-lis 
flank  it  on  either  side,  and  the  incandescent  lamps  thereon 
add  to    the    strength    of    the    general    eflfect.       Located    above  the 


general  sign  are  two  arc  lamps.  From  the  doorway  itself  comes 
a  flood  of  light,  the  long  corridor  of  the  theatre  projecting  it  out  to 
the  sidewalk  with  a  concentration  worthy  of  a  search  lamp. 

Perhajjs  it  is  because  of  the'near'proximity  of, the  former  "Oueen 


of  Brilliants,  "  but  certainly  the  front  of  Abbey's  Theatre,  where 
Lillian  Russell  is  singing  "The  Tzigane,  "  is  artistic  in  its  effect, 
and  with  an  extremely  small  amount  of  glare.  The  name  of  the 
songstress  is  "written  "  in  Spencerian  characters  with  incandescent 
lamps.  With  the  exception  of  two  ate  lamps  with  fancy  globes, 
this  is  liic    only    decoration.      It    is    the   peculiar    architecture    that 


11    is    located 


really  shapes  the  effect.  The  fayade  is  complicated,  the  door  sets 
deep  into  the  wall,  and  heavy  stone  pillars  stand  in  pairs  at  each 
side  of  the  doorway.  The  arc  lamps  hang  directly  in  front  of  the 
latter,  the  front  surfaces  of  which  are,  at  night,  as  light  as  day, 
while  deep  within  their    recesses    is    the    blackness  of    night.     The 
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capitals  of  the  columns   catch    up  the  'igbl  or  reject    it,  as  may  be, 
until  the  most  artistic  rendering  is  produced. 
Something  on  the  same  order  is  the*. Empire  Theatre,  except  that 


here  the  effect  is  much  heightened  because  there  is  more  of  it.  The 
columns  are  beside  the  doors,  as  at  Abbey's,  and  the  arc  lamps  are 
not  here,  incandescent  lamps  playing  the  whole  part.  \  closely 
placed  arch  of  them^.idorns  the^.doorway,  a  line  of  theui  is , arranged 


%^^ 


on  the  facade,  while  others  intersperse  the  cornice  of  the  second 
story.  The  name  of  the  theatre,  "Empire,"  is  spelled  out  in  light 
above  this  cornice.  The  light  from  them  flares  upward  and  loses 
tself  among  the  pillars  above,  reproducing   in   smaller  measure  the 


eflfect  of  the  Abbey  arrangement.  Directly  above  the  door 
"Empire  Theatre"  is  to  be  seen  in  large  letters  fixed  into  the 
transom.  In  line  with  the  arch  of  lamps  is  an  ornamental  bunch 
of  lamps— a  sin-pointed  star.     Altogether  the  effect  is  very  good. 

But  if  these  theatres  are  gorgeous  ifi  their  raiment  of  light,  there 
are  others  which,  if  more  modest  in  their  display,  are  yet  worthy 
of  mention.  There  is  the  Casino  with  its  beautiful  sign,  or  the 
.\merican  with  two  huge  incandescent  names  across  the  roof.  Every 
west  sider  has  seen  them  from  the  "L"  train.  There  is  Tony 
Pastor's  with  its  two  rows  of  lamps  leading  out  to  posts  on  the  side 
walk.      Koster^  &I.  Bial    who  use  the  top  of  a  portico  to  support  the 


frame  on  which  the  lamps  rest,  have  a  sign  of  light,  showing  the 
name  ot  the  hall.  In  the  way  of  electric  effect,  Keith's  Fourteenth 
Street  Theatre  is  well  supplied.  The  front  of  the  building  is  a  huge 
transparency.  Blue  glass  predominates,  and  behind  it  are  bunches 
of  lamps.  But  in  front  are  rows  of  lamps  arranged  so  as  to  particu- 
larly set  off  the  architecture.  The  facade  of  the  theatre  is  a  kind  of 
modernized,  mongrel  Jloorish  style,  with  various  attempts  at  pro- 
ducing   mosque-like    formations    and    turrets. 

Of  course,  Hoyt  has  a  sign,  and  so  has  the  Imperial  Music  Hall. 
The  Eden  Musee  has  surrounded  an  oblong  granite  slab,  containing 
the  name  of  the  museum,  with  incandescent  lamps,  while  a  line  of 
incandescent  lamps    runs    across    the    building    up    near   the   roof. 


I 


Proctor's  Theatre  is  as  fortunate  as  Keith's  in  its  electric  displav. 
An  extension  of  the  lobby,  or  entrance,  is  built  out  on  the  side- 
walk, which  is  full  of  lamps,  and  is  utilized  to  display  frames  full 
of  photographs  of  the  performers  within. 
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nicroscopical  Research  in  the  Electrostatic   Discharge. 


BY   GEO.    T.    HANCHKTT. 

In  the  last  article  on  this  subject,  the  writer  spoke  of  an  atlciniit 
to  see  whether  the  terminals  between  which  an  electrostatic  ilis- 
charge  took  place  has  a  sensilile  loss  or  nain  in  wtinht.  Sinie 
then  the  experiment  has  been  repeated  several  times,  and  no  diffi  r- 
ence  can  be  detected  even  with  a  balance  sensitive  to  ,,'„  mj;.  In 
one  case  the  powdered  tin  foil  lay  about  on  the  slide  (juite  profusely, 
but  no  change  in  the  weight  of  either  terminal  could  be  discerned. 
Fig.  1  shows  the  two  terminals  of  this  case.  The  dust  must  have 
been  of  the  most  subdivided  nature  in  order  to  be  so  apparent  to 
the  eye,  and  yet  be  of  negligible  weight.  It  is  interesting  to  note 
that  this  dust  appears  to  be  symmetrically  laid,  and  most  i>rofuseiy 
at  the  positive  pole. 


seen.  See  I'ig.  7.  The  blue  portion  of  tlie  discharge  seems  to  lie 
the  essential  portion,  for  it  is  the  first  to  show  when  the  discharge 
is  within  striking  distance. 

To  briefly  recapitulate.  .\s  the  discharge  increases  in  strength, 
the  blue  line  seems  to  spread  out  over  the  negative  terniinal  as  if  it 
were  a  blow-pipe  flame,  and  the  red  line  appears.  The  red  line  as 
the  current  increases  seems  to  exactly  reverse  the  action  of  the  blue. 
Instead  of  spreading  out  all  over  the  negative  terminal,  it  stops 
short  before  it  gets  there.  It  also  li:is  this  property  of  preferring  to 
cross  over  a  conductor,  while  its  blue  mate  utilizes  it  as  a  path. 
I''urther  than  this,  it  is  enlarged  and  made  more  definite  by  being 
confineil,  while  the  blue  line  is  weakened  by  this  treatment.  .\ 
faint  and  broader  Ijand  of  light  green  forms  a  background  for  this 
type  of  discharge.  The  edges  of  this  band  parallel  to  the  spark  are 
remarkably  well  defined,  but  it  is  too  faint  to  show  in  the  photo- 
graph. 


Fics.    1, 


AND    3. 


Figs.  5,  6  anu 


.•\s  stated  in  the  previous  article,  the  discharge  seems  to  be  com- 
posed of  two  portions,  one  a  fine  blue  line,  and  the  other  a  red 
line,  more  hazy  in  its  nature.  When  the  discharge  is  very  weak, 
scarcely  able  to  jump  the  gap,  the  red  line  disappears.  .\s  the  dis- 
charge strengthens  and  more  current  passes,  the  red  line  appears 
twisted  in  among  the  blue  lines  and  jumping  completely  across  the 
gap.  As  the  current  continues  to  be  strengthened,  the  spark  as  a 
whole  becomes  more  stationary.  The  red  line,  however,  undergoes 
a  peculiar  change.  It  flattens  out,  becomes  less  distinct,  and  stops 
short  before  it  reaches  the  negative  terminal.  In  short,  it  forms  a 
kind  of  red  mist  surrounding  the  fine  blue  line  of  discharge,  as 
shown  in  Fig.  2. 

Covering  the  spark  with  a  thin  plate  of  glass  has  a  marked  effect. 
The  blue  portion  of  the  discharge  almost  entirely  disappears,  while 
the  red  portion  shines  with  increased  brilliancy,  and  stops  short 
before  it  reaches  the  negative  terminal  as  before.  The  red  portion 
of  the  discharge  is  also  much  more  sharply  outlined  and  less  like  a 
mist  or  glow.  Fig.  3  shows  the  spark  of  Fig.  2  covered.  The 
difference  of  the  two  is  not  nearly  so  apparent  as  in  the  object 
itself.  The  bright  white  centre  of  Fig.  2  is  bright  blue,  while  the 
surrounding  haze  is  red.  In  Fig.  3  the  entire  discharge  is  red, 
except  for  a  fine  blue  line  in  its  centre  running  clear  across  the  gap, 
and  the  purple  light  of  the  negative  terminal. 

In  order  to  investigate  the  nature  of  this  red  discharge  further,  a 
minute  strip  of  tin  foil  was  laid  between  the  two  terminals,  as  shown 
in  Fig.  4.  When  the  discharge  was  feeble,  the  strip  received  cur- 
rent on  its  left    s'dp    a"d    delivered  it  on  its  right,  a";  would     natur- 


FlG.  4. 

ally  be  supposed.  The  red  line  appeared  and  could  not  be  distin- 
guished from  the  blue,  except  by  its  color.  See  Fig.  5.  As  the 
current  was  strengthened,  the  red  took  on  its  customary  form  of  a 
hazy  glow,  interrupted  just  before  it  reached  the  negative  terminals 
in  each  of  the  two  discharges.  If,  however,  the  current  was  stil] 
further  strengthened,  the  red  glow  shot  completely  over  the  con 
ducting  strip  and  stopped  short  before  the  farther  negative  terminal. 
The  strip  of  tin  foil  being  a  negative  terminal  on  the  left  side  was 
largely  bathed  in  purple  light,  but  the  red  discharge  was  clearly 
defined  against  the  purple  background.  Fig.  6  is  somewhat  imper- 
fect, due  to  the  fact  that  the  red  .portion  of  the  discharge  was  in 
rapid  motion,  and  the  gap  between  it  and  the  negative  terminal, 
which  can  be  plainly  seen  in  the  spark  itself,  does  not  show  in  the 
photograph. 

By  covering  the  discharge  with  a  thin  piece  of  glass,  it  was  much 
steadied,  and  the  red  glow  much  more  sharply  defined.  The  gap 
between  the  red  glow  and  negative    terminal  can    now  be  distinctly 


The  introduction  of  a  variable  capacity  in  the  circuit  has  the 
effect  of  strengthening  the  blue  line  and  turning  it  whiter  as  the 
capacity  increases.  A  continued  increase  of  capacity  causes  the  red 
haze  to  turn  to  a  yellow,  which  completely  envelops  both  ends  and 
sides  of  the  discharge  and  lacks  the  node  so  noticeable  in  other  dis- 
charges. The  blue  line  .seems  to  be  the  essential  portion  of  the 
discharge  through  which  the  current  flows.  The  colored  haze  sur- 
rounding the  spark  may  be  due  to  either  vibration,  provoked  by  the 
rapid  oscillation  of  the  discharge.  The  fact  that  the  haze  changes 
color  when  the  capacity,  and  hence  the  frequency  of  oscillation  is 
changed,  seems  to  clinch  this  theory.  It  remains  to  be  said  that 
the  yellow  light  emitted  by  the  spark  whose  current  has  the  greater 
capacity,  has  a  shorter  wave  length  and  hence  a  greater  frequency 
of  vibration  than  the  red  light  of  the  spark,  the  capacity  of  whose 
circuit  is  less.  This  is  directly  against  Maxwell's  formula,  which 
states  that  increased  capacity  means  slower  vibration. 

A  card  pierced  by  the  electrostatic  discharge  from  a  coil  without 
the  insertion  of  a  capacity  in  multiple,  shows  a  much  greater  black- 
ening around  the  edge,  and  is  larger  than  the  hole  made  by  the 
oscillatory  discharge  of  the  Leyden  jar.  The  simple  direct  discharge 
seems  to  burn  a  hole,  while  the  oscillatory  discharge  punches  one. 
The  appearance  of  the  card  is  the  same  on  both  sides  in  either  case. 
The  oscillatory  discharge  leaves  a  burr.  The  simple  direct  discharge 
does  not. 


Fig.  8. 

The  action  of  the  discharge  on  liquid  shellac  was  accidentally 
noticed  by  the  writer  on  a  pair  of  covered  terminals  which  had 
been  flooded  with  this  substance  which  was  used  as  an  adhesive. 
The  appearance  of  shellac  under  the  microscope  reminds  one  of 
blood  corpuscles.  The  action  of  these  corpuscles  around  the 
terminals  of  the  direct  discharge  is  somewhat  peculiar. 

Starting  from  the  centre  of  what  is  apparently  the  point  of  dis- 
charge, they  proceed  outward  and  return  in  a  circle,  their  paths 
being  very  similar  to  the  linfs  drawn  on  the  terminals  of  Fig.  8. 
The  negative  terminal  emits  bubbles  which  enlarge  and  finally 
spring  across  the  gap,  leaving  a  clear  space  through  which  a  blue 
line  of  discharge  takes  place. 

One  of  the  objects  of  this  research  has  been  to  investigate  the 
subject  of  direction  of  flow.  Some  new  polar  phenomena  are  all 
that  have  been  found,  and  the  fact  that  these  disappear  when 
capacity  is  introduced  and  the  discharge  becomes,  as  our  theorems 
say,  oscillatory,  confirms    the    supposition    that  there  is    a    flow  of 
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something  from  positive  to  negative,  or  vice  versa.  This  may  be  a 
wave  of  molecular  or  ether  vibration,  and  is  probably  something  of 
th.it  nature.  The  fact  that  polar  phenomena  exist  and  reverse  with 
our  reversing  switches  says  as  pl.iinly  as  nature  can  siiy  it,  that  the 
tlow  is  there,  and  the  writer  believes  that  an  earnest  study  of  these 
polar  phenomena  will  result  in  a  complete  solution  of  the  problem. 
If  electricity  is  a  wave  or  vibration,  is  it  longituilinal.  transverse  or 
torsional?  What  is  its  frequency,  and  is  that  always  the  same,  and 
most  important  of  all,  in  what  direction  is  the  impulse  propagated? 

Electrodynamic  Machinery.— XXXVI. 


BY    EDWIN   J.    HOUSTON   AND   A.    K.    KENNELLY. 

228.  In  all  commercial  circuits  electro-receptive  devices  require  to 
be  operated  either  at  constant  current  or  at  constant  pressure.  The 
in.-ijority  of  such  devices  are  designed  for  constant  pressure ;  such,  for 
example,  are  parallel  or  multiple  connected  incandescent  lamps  and 
motors,  .'^oine  devices,  however,  require  to  be  operated  by  a  constant 
current;  and  of  these  the  arc  lamp  is  the  most  important  example. 
Series  connected  incandescent  lamps  and  a  few  forms  of  motors  also 
belong  to  this  class. 

229.  In  order  to  maintain  a  constant  pressure  at  the  terminals  of 
a  motor  with  a  varying  load,  it  is  necessary  in  order  to  compensate 
for  the  drop  of    pressure  in  supply  conductors    that  the    pressure  at 


Fig.  163.— Shunt  Field  and  Rheostat. 

the  generator  terminals  either  be  kept  constant  or  be  slightly  rai.se<l 
as  the  load  increases.  With  shunt  wound  machines  this  regulation 
requires  to  be  carried  out  by  hand,  a  rheostat  being  inserted 
between  the  field  and  the  armature  as  shown  in  Fig.  163. 

230.  Various  forms  are  given  to  rheostats  for  such  purposes. 
They  consist,  however,  essentially  of  coils  of  wire,  usually  iron 
wire,  so  arranged  as  to  expose  a  sufiBciently  large  surface  to  the 
surrounding  air  as  to  enable  them  to  keep  within  safe  limits  of  tem- 
perature under  all  conditions  of  use.  The  resistance  is  divided  into 
a  number  of  separate  coils  and  the  terminals  of  these  are  connected 
to  brass  plates  usually  arranged  in  circles,  upon  an  external  surface 
of  a  plate  of  slate,  wood  or  other  noncon- 
ducting nfaterial.so  that  by  the  aid  of  a 
handle,  a  contact  strip  can  be  brought  into 
connection  with  any  one  of  them.  The  coils 
being  arranged  in  series,  the  movement  of 
the  handle  in  one  direction  adds  resistance 
to  the  field  circuit  and  in  the  other  direction 
cuts  resistance  out  of  the  circuit.  I'igs.  164 
and  165  show  different  forms  of  field  rheo- 


dissipated   and    prevents   any  great  elevation   of   temperature  from 
being   attained.     Two  of  such  rheostats  are  shown  in  Fig.  166. 

231.   Compound-wound    machines  can    be  made    to  regulate  auto- 
matically, and  do  not    require  the  use  of    a  field  rheostat.     F"or  this 


Fig.    166. — EnaMel  Rheostats. 

reason    they  are  very  extensively  used    in  the    operation  of   electric 
motors. 

Series  wound  machines  are  invariably  used  for  operating  arc 
lamps  in  series,  and,  since  the  load  which  they  have  to  maintain  is 
apt  to  be  variable,  such  machines  must  po.ssess  the  power  of  vary- 
ing their  E.  W.  F.  within  wide  limits.  Two  methods  are  in  use  for 
maintaining  constant  the  strength  of  current.  The  method  in  most 
general  use  is  to  shift  the  position  of  the  collecting  brushes  on  the 
commutator  so  as  to  take  off  a  higher  or  a  lower  E.  II.  F.  accord- 
ing as  the  load  in  the  external  circuit  increases  or  decreases.  The 
effect  of  this  will  be  evident  from  an  inspection  of  Fig.  152, 
for,  if  the  diameter  of  commutation  be  shifted  to  the  right  or  left, 
the  E.  M.  F.  in  some  of  the  coils  will  be  opposed  to  that  in  the 
remainder,  the  difference  only  being  delivered  at  the  brushes.  In 
practice  the  diameter  of  commutation  would  never  reach  the  posi- 
tion of  maximum  E.  M.  F.  represented  in  Fig.  152,  and  might,  on 
the  other  hand,  rotate  through  a  sufficiently  large  angle  to  produce 
only  a  small  fraction  of  the  total  E.  M.  F.  , 

232.  In  all  cases  where  the  brushes  are  shifted  through  a  consid- 
erable range  over  the  commutator,  care  has  to  be  taken  to  avoid  the 
sparking  that  is  likely  to  ensue  if  a  certain  balance  is  not  main- 
tained between  the  M.  M.  F.  of  the  armature  and  the  magnetic 
intensity  in  the  air  gap.  The  fact  that  the  current  strengfli  through 
the  armature  coils  is  practically  constant  at  all  loads  enables  this 
balance  to  be  effectually  maintained,  when  once  it  has  been  reached 
at  any  load. 

233.  Series  wound  arc  light  generators  have  their  armatures 
wound  in  two  ways;  namely,  closed  coil  armatures  and  open  coil 
armatures.  In  the  former,  all  the  armature  coils  are  constantly  in 
the  circuit,  while  in  the  latter,  some  of  the  coils  are  cut  out  of  the 
circuit  by  the  commutator,  during  a  portion  of  the  revolution. 
The  ordinary  continuous  current  generator  for  producing  constant 
pressure  is,  therefore,  a  closed  coil  armature.  Fig.  167  represents 
diagrammaticall}'  a  form  of  open  coil  armature  winding.  The  three 
coils  shown  are  connected  to  a  common  or  neutral  point,  o,  and  in 
the  position  represented  the  coil  A  is  disconnected  from  the  cir- 
cuits, the  coils  B  and  C  remaining  in  the  circuit  of  the  brushes 
b  h'. 

234.  In  closed  coils,  series  wound,  arc  light  generators,  the 
brushes  are  given  a  forward  lead;  i.e.,  a  lead  in  the  direction  of 
the  rotation  of    the  armature,  and  the  amount  of    this  lead  controls 


Figs.  164  and  165.— Forms  of  Field  Rhkcstat. 


stats,  with  wheel  controlling  handles.  In  some  rheostats  the  resist- 
ance wire  is  embedded  in  an  enamel,  which  is  caused  to  adhere  to  a 
plate  of  cast  iron.  This  gives  a  very  compact  form  of  resistance,  for 
the  intimate  contact  of  the  wire  with  the  iron  plate,  together  with 
the  large   free  surface  of  the  plate,    enables    the  heat  to  be  readily 


Fig.  152.  — Electromotive 
FoKCES  IN  a  Ring  .\rmatire. 


Fig.  167.— Open  Coil 
Winding. 


the  E.  M.  F.  produced  between  the  brushes.  It  is  essential,  in 
order  to  prevent  violent  sparking,  that  the  coil  under  commutation 
should  be  running  through  an  intensity  sufficient  to  nearly  reverse 
the  current  in  the  commuted  coil  during  the  time  of  its  short  cir- 
cuiting.    Since  the    current  strength    in  the  field,  and    also  in    the 
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armature,  is  maintained  constant  at  all  loads,  it  is  necessary  Ibat 
the  intensity  of  flux,  through  which  the  commuted  coils  run, 
should  he  uniform,  or  nearly  uniform  at  all  loads,  and  of  the  proper 
decree  to  effect  current  reversal.  The  M.  M.  1".  of  the  rieUi  mag- 
net is  constant  and  the  M.  M.  !•".  of  the  armature  is  aUo  constant, 
but  the  flux  ])roduced  by  the  M.  M.  R  of  the  armature  varies  with 
the  position  of  the  brushes  and  the  number  of  active  turns  in  the 
armature,  covered  by  the  pole  piece,  on  each  side  of  the  diameter  of 
coninuitation.  The  pole  pieces  are  usually  so  shaped  that  as  the 
number  of  active  turns  in  the  armature  covered  by  each  pole 
increases;  i.  <■. ,  as  the  load  and  K.  M.  1'.  of  the  machine  increases, 
the  trailing  pole  corners  become  more  nearly  saturated  and  by  their 
increasing  reluctance  check  the  tendency  to  increase  the  flux  from 
the  armature,  so  that  an  approximate  balance  between  the  field  flux 
and  the  armature  flux  is  ma  ntained  at  all  loads.  The  arma'ure 
flux  always  opposes  the  field  flux  at  the  diameter  of  commutation, 
and  the  magnetic  circuit  has  to  be  so  designed  that  the  annature 
flux  shall  never  quite  neutralize  the  field  flux  at  this  point,  but 
shall  always  leave  a  small  residual  field  flux  for  the  purpose  of 
obtaining  sparkless  commutation. 

235.  The  other  method,  which  is  employed  for  maintaining  the  cur- 
rent strength  constant,  introduces  a  variable  shunt  around  the  ter- 
minals of  the  field  coil,  in  such  a  manner  that  when  the  current 
through  the  circuit  becomes  excessive,  the  shunt  is  lowered  in 
resis'ance  and  diverts  a  sufficiently  large  amount  of  current  from  the 
fiehl  magnets  to  lower  their  M.  M.  F.  to  the  required  value.  In 
order,  however,  to  avoid  the  necessity  for  making  this  regulation 
by  hand,  it  may  be  effected  automatically  as  follows:  namely,  an 
electromagnet,  situated  in  the  main  circuit,  is  caused  by  the  attrac- 
tion of  its  armature,  on  an  increase  in  the  main  current  strength,  to 
brinij  pressure  upon  a  pile  of  carbon  discs.  This  pile  of  discs  offers 
a  certain  resistance  to  the  passage  of  a  current,  the  resistance  of 
the  pile  diminishing  as  the  pressure  upon  it  increases.  The  pile  is 
placed  as  a  shunt  around  the  field  magnet,  so  as  to  divert  from  the 
magnet  a  portion  of  the  main  current  strength.  When  the  pressure 
from  the  armature  of  the  electromagnet  increases  the  pressure  on 
the  pile,  the  resistance  of  the  shunt  path  is  diminished,  and  less 
-current  flows  through  the  field  magnets,  as  represented  in  Fig.  16!*, 


Fig.  168. — DiAGR.\M  of  Automatic  Reghlatok  Connections. 

where  5  is  the  series  winding,  shunted  by  the  carbon  pile  P,  and 
M  is  the  controlling  magnet  inserted  in  the  main  circuit. 

235.  Both  the  above  methods  are  capable  of  .  compensating  not 
only  for  variations  in  the  resistance  or  C.  E.  M.  F.  of  the  circuit, 
but  also  for  variations  in  the  speed  of  the  driving.  In  this  respect 
the  compensation  is  more  complete  than  that  of  constant  pre.'sure 
machines;  for  compound  wound  generators  can  maintain  a  con- 
stant pressure  under  variations  of  load,  but  not  under  variations  of 
speed. 

237.  When  a  system  of  electric  conductors  is  supplied  from  a 
central  station,  it  is  evident,  that  if  the  load  on  the  s\stem  was 
constant,  a  single  large  generator  unit  would  be  the  simplest  and 
cheapest  source  of  electric  supply,  except,  perhaps,  on  the  score  of 
reserve,  in  case  of  accidental  breakdown.  In  practice,  however, 
the  load  is  never  constant,  and,  therefore,  the  generating  unit  is 
always  considerably  less  than  the  total  activity  that  has  to  be  sup- 
plied at  the  busiest  time.  Jloreover,  engines  and  generators  are 
necessarilj'  so  constructed,  that  while  they  ma\-  be  compaiativelj- 
very  efficient  when  working  at  fuli  load,  they  are  far  less  efficient 
when  working  at  a  small  fraction  of  their  load,  so  that  it  is  desir- 
able to  maintain  such  units  as  are  in  use  at  full  load  under  all  cir- 
cumstances. This  consideration  of  wasted  power,  in  operating 
large  units  at  light  loads,  applies  with  less  force  to  plants  operated 
bj'  water  power,  but  even  iu  this  case  it  is  usually  found  uneconom- 


ical to  operate  a  large   generator,  for  many  hours  of    a  day,  when  a 
smaller  one  would  be  quite  competent  to  supply  the  load. 

238.  The  generating  units  in  a  central  station  are,  therefore,  so 
arranged  that  they  may  be  individu.illy  called  upon  at  any  time  to 
add  their  activity  to  the  output  of  the  station.  Ivlectrically  these 
generators  must  be  connected  either  to  separate  circuits,  in  series 
or  in  parallel. 

The  first  method,  so  far  as  continuous  current  circuits  are  con- 
cerned, is  only  employed  for  arc  lamps  o])erated  in  series.  When 
a  large  number  of  arc  lamps  have  to  be  su|>plied  over  a  given  dis- 
trict, they  are  usually  arranged  in  different  circuits,  each  circuit 
containing  approximately  the  .same  number  of  lamps;  each  such 
circuit  is  then  connected,  as  full  load,  to  a  single  arc-light  gen- 
erator. When,  however,  some  of  these  lamps  are  cut  ofl,  so  that 
the  load  on  individual  arc  generators  is  considerably  reduced,  two 
or  more  of  these  underloadeil  circuits  may  be  connecteil  in  series, 
at  a  specially  <lesigned  switchboard,  and  supplied  Ijy  a  single  gen- 
erator. 

239.  Generators  are  connected  in  series  when  it  is  desired  to 
employ  on  the  ■  external  circuits  the  sum  of  the  pressures  of  those 
generators.  For  example,  in  cases  of  the  transmission  of  power 
to  considerable  distances  a  high  pressure  in  the  conducting  circuit 
is  economically  necessary.  Whenever  this  pressure  is  greater 
than  that  which  can  be  readily  obtained  from  a  single  continuous 
current  generator  it  is  possible  to  connect  two  or  more  generators 
in  series,  so  as  to  obtain  the  sum  of  their  pressures.  Thus,  five 
generators,  each  supplying  500  volts  pressure,  will,  when  connected 
in  series,  supply  a  total    pressure  of  2,500  volts. 

240.  As  a  modification  of  the  above  plan,  which  is  rarely  adopted, 
five-wire  and  three-wire  systems,  employing  respectively  four  and 
two  generators  in  series,  are  in  use.  The  five-wire  system,  although 
employed  in  Europe,  has  not  found  favor  in  this  country.  The 
three-wire  system,  however,  is  extensively  employed.  In  this 
system,  two  generators  of  equal  voltage,  say  125  volts,  are  connected 
in  series  so  as  to  supply  a  total  pressure  of  250  volts.  Such  a  pres- 
sure is  capable  of  operating  incandescent  lamps  in  series  of  two. 
To  enable  single  lamps,  however,  to  be  operated  independently,  a 
third  or  neutral  wire  is  carried  through  the  system  from  the  cou- 
neclion  point  of  the  two  generators,  and  the  distribution  of  lamps, 
on  the  two  sides  of  the  system,  is  so  arranged  that  the  equalizing 
current,  passing  through  the  neutral  wire,  is  small,  and  nearly  as 
many  lamps  are  operated  at  any  one  lime  on  the  positive,  as  on  the 
negative  side  of  the  system.  A  pair  of  generators  connected  for 
three-wire  service,  therefore,  constitutes  a  generating  unit  in  a 
central  station. 

241.  It  occasionally  happens  in  the  case  of  series  arc  circuits  that 
owing  to  some  accident  that  may  occur  to  a  line  wire,  it  becomes 
necessary  to  connect  two  lines  together,  so  as  to  form  an  extended 
loop,  in  order  to  maintain  the  supply  of  the  disabled  line.  This 
often  requires  that  not  only  two  lines  but  also  the  two  generators 
for  those  lines  be  connected  in  series. 

242.  Series  generators  are  never,  in  practice,  connected  in  paral- 
lel. Shunt  w-ound  and  comp  .und  wound  machines  are  capable  of 
being  connected  in  parallel,  and  most  central  stations  arrange  the 
generators  in  such  a  manner  that  they  may  be  connected  to  or  dis- 
connec'ed  from  the  mains  according  to  the  requirements  of  the  load. 

243.  Central  stations,  supplying  incandescent  lamps  in  parallel, 
usually  employ  shunt  wound  generators,  'or  the  reason  that  the 
efficient  and  economic  operation  of  the  lamps  require  a  uniform 
pressure  at  all  lamp  termina's. 

Not  only  does  the  uniformity  in  the  amount  of  illumination  from 
an  incandescent  lamp  depend  upon  the  uniformity  of  the  pressure 
supplied  at  its  terminals,  very  small  variations  in  the  pressure 
markedly  varying  the  intensity  of  illumination,  but  also  such  varia- 
tions of  pressure  materially  affect  the  life  of  the  lamp.  Thus  a  50- 
watt,  16  cp.  incandescent  lamp,  intended  to  be  operated  at  a 
pressure  of  115  volts,  would  have  its  probable  life  reduced  by 
17  per  cent.,  if  operated  steadily  at  116  volts,  and  reduced  by  about 
33  per  cent.,  if  opeialed  steadily  at  117  volts  pressure.  For  this 
reason  the  pressure  in  the  street  mains  supplying  the  lamps  requirts 
constant  careful  attention.  Since  it  would  be  impossible  to  obtain  at 
the  mains  a  sufficient  uniformity  of  pressure,  under  all  conditions 
of  load,  by  compound  winding,  and  hand  regulation  would  still  be 
required,  there  is  an  advantage  in  dispensing  altogether  with  com- 
pound winding,  and  resorting  to  hand  regulation,  with  shunt  wind^ 
iug,  for  the  entire  adjustment. 

Laboratory  of  Houston  and  Kennelly,  Philadelphia. 
(To  be  continued. ) 
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Rope  Driving.— XVII. 


BY  J.    ].    FLATUER. 

An  abnormal  tlegree  of  slack  side  tension  has  a  direct  effect  upon 
the  wedging  of  the  rope  in  the  groove,  for  if  sufficient  sag  is  not 
allowed,  and  the  slack  side  tinsion  is  therefore  needlessly  gnat,  it 
follows  that  the  power  transmitted  will  be  reduced,  since  the  driving 
force  /"is  equal  to  the  difference  of  the  tensions  in  the  two  portions 
of  the  rope  =  T,  —  Ti;  oa  the  other  baud,  the  force  drawing  the 
rope  into  the  groove  will  be  increased,  since  this  force  equals 

r,  -  F.-\-  r ,-/•„■•=  p  +  r,  +  r,  =  p  =  2  r,.* 

It  is  obvious,  therefore,  that  the  slack  side  tension  should  be  no 
greater  than  just  sufficient  to  give  adhesion  to  the  ropes  and  prevent 
undue  slip  at  the  desired  speed. 

.■\s  to  the  best  angle  for  the  groove  in  the  pulley,  opinion  is  still 
somewhat  divided,  but  in  England  the  general  practice  seems  to 
favor  an  angle  of  45"^  as  the  most  suitable.! 

lu  the  earlier  installations  a  more  acute  angle  was  used,  as  evi- 
denced by  the  discussion  of  Mr.  Dutie's  paper  on  "Rope  Driving" 
presented  to  the  British  Institute  of  Mechanical  Engineers,  t  Grooves 
having  an  angle  of  30'^  had  been  tried,  but  it  was  found  that  the  wear 
on  the  rope  was  altogtrther  too  great ;  40"  \Yas  a  very  satisfactory  angle, 
and  is  still  preferred  by  many  engineers,  while  others  use  as  large 
an  angle  8560"  Oca^ionally  half  round  grooves  are  used,  but  with 
semi-circular  grooves  on  cast  iron  pulleys  either  the  tension  in  the 
rope  must  he  increased  or  a  greater  number  of  ropes  must  be 
employed;  in  any  case  the  advantage  seems  doubtful.  With  wooden 
rimmed    pulleys,  however,  the    semi-circular    groove  is   the    better 


Fig.  44. 

form,  for  since  the  coefficient  of  friction  on  the  wooden  pulley  is 
from  30  to  50  per  cent,  greater  than  for  a  similarly  shaped  groove 
on  an  iron  pulley,  it  follows  that  the  tension  in  the  rope  need  not 
be  great;  moreover,  wooden  pulleys  that  have  been  in  use  several 
months  would  indicate  that  the  semi-circular  groove  is  better 
adapted  to  the  work,  as,  with  anything  but  very  light  loads,  the 
angular  groove  is  soon  cut  out  by  the  rope,  producing  a  rim  some- 
what similar  to  the  one  shown  in  Fig.  44,  which  represents  an 
angular  grooved  wooden  pulley  that  had  been  in  use  but  a  few 
months. 

With  a  semi-circular  groove  in  the  first  place,  the  pulley  will 
retain  more  nearly  its  original  form,  and  the  wear  on  the  rope  will 
be  greatly  reduced. 

The  pliability  of  the  rope  has  considerable  influence  on  the  shape 
of  the  groove;  while  a  30°  angle  ma\-  give  the  correct  shape  for  a 
soft,  loosely  twisted  cotton  rope,  a  harder  twist  may  require  an 
angle  of  40°  or  even  50°;  in  the  same  way  a  40°  groove  may  be  all 
right  for  some  makes  of  manilla  rope,  while  others  of  a  less  yielding 
nature  would  give  better  results  if  an  angle  of  50",  over  even  60° 
were  used. 

At  the  present  time  there  are  very  few  pulleys  used  in  this  coun- 
try, except  for  machine  bands,  having  grooves  with  an  angle  less 
than  40°.  Formerly  the  Yale  &  Towne  JIanufacturing  Company 
employed  grooves  of  30°  for  small  cotton  ropes  (about  f^  inch  in 
diameter),  driving  their  traveling  cranes,  but  these  subsequently 
were  changed  to  50°,  and  at  the  same  time  larger  ropes,  1  '4  inch, 
were  adopted.  For  manilla  rope  drives  one  large  manufacturer 
uses  an  angle  of  60°  on  all  his  pulleys;  thisangle  was  arrived  at  after 
much  trial,  and  represents  an  experience  with  manilla  rope  trans- 
mission covering  a  great  many  years.  The  most  suitable  angle  of 
groove  is  that  which  affords  the  greatest  frictioual  adhesion  without 
undue  slip,  and  at  the  same  time  offers  the  least  resistance  to  the 
rope  in  leaving  the  groove;  with  much  slip  the  rope  is  rapidly  worn 
out,  while  with  an  excessive  grip  the  wear  is  also  rapid  and  a  rela- 
tively large  amount  of  force  is  absorbed  in  overcoming  the  wedging. 

•  Although  the  centrifugal  force  increases  the  teusiOD  in  the  rope  itstendeucy 
is  to  cause  the  latter  to  leave  the  pulley,  and  therefore  should  be  deducted  in 
this  case. 

t  "M.  E  "  in  American  Machinist,  Nov.  10,  1892. 

J  See  Proc.  Inst.  M.  E..  1876. 


The  usual  practice  in  this  country  for  both  cotton  and  manilla 
ropes  is  an  angle  of  45° ;  in  many  cases  the  section  of  the  groove  is 
formed  by  arcs  of  circles  having  a  radius  equal  to  from  3  to  4 
diameters  of  rope,  in  which  case  the  included  angle  is  constantly 
changing,  and  the  coefficient  of  friction,  and  hence  the  grip,  will 
vary  with  the  diameter  of  rope  used.   Thus,  in  I'ig.  45,  if  A,  B,  and 
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Fig.  45. 

A',  B'  represent  two  ropes  of  slightly  different  diameters  running 
over  a  grooved  pulley,  the  one  which  sinks  deeper  into  the  groove 
will  include  the  greater  angle  of  contact  A,  i>,  C,  and  hence  the 
lesser  coefficient  of  friction ;  this  will  hold  true  of  two  ropes  having 
the  same  diameter  b  it  different  degrees  of  twist ;  the  harder  rope 
will  not  sink  as  deeply  into  the  groove,  and  its  coefficient  of  friction 
will  be  greater  than  that  of  the  smaller  .rope — other  things  being 
equal — on  account  of  the  lesser  angle  in  the  groove. 

With  the  excellent  ropes  that  are  now  being  made  for  transmis- 
sion purposes,  this  form  of  groove  possesses  many  advantages,  even 
with  the  continuous  wound  sj'stem.  In  this  system  the  tension  is 
assumed  to  be  the' same  in  each  wrap,  but  there  is  unquestionably 
a  variation  of  pull  due  to  momentary  fluctuations  which  must 
either  be  absorbed  by  the  elasticity  of  the  rope  or  transmitted 
through  the  rope  until  the  strains  are  equalized.  It  the  rope  used 
is  uniform  in  structure  that  portion  which  receives  the  greater 
strain  will  be  drawn  more  deeply  into  the  groove,  and  if  the  latter 
be  of  the  curved  form,  the  coefficient  of  friction  will  be  reduced  so 
that  the  resultant  adhesion  produced  in  this  portion  of  the  rope  will 
be  less  than  that  in  some  other  part,  which,  under  a  lighter  strain, 
occupies  a  position  on  the  pulley  such  that  its  coefficient  of  friction 
and  consequent  adhesion  is  greater,  for  a  given  back  tension. 

With  the  usual  arrangement  of  pulleys,  namely,  that  in  which  the 
larger  wheel  is  the  driver,  the  tendency  of  an  increase  in  tension  is 
to  increase  the  velocity  of  the  driven  pulley.  If  several  wraps  of  a 
series  occupy  positions  in  the  grooves  such  that  with  a  given  ratio 
of  pulley  diameters  the  velocity  of  the  smaller  pulle\'  is  twice  that 
of  the  driver,  any  decrement,  x,  of  the  effective  radii  of  another  wrap 
which  is  drawn  more  deeply  into  the  grooves  of  the  two  pulleys  will 

2          2  —  ;ir 
alter   the  velocity  ratio  from     j  to    ^  ,    a  quantity  which  must 

of  necessity  be  greater  than  2.  The  tendenc}'  of  this  wrap,  then,  is 
to  produce  a  greater  velocity  in  the  driven  pulley,  which  cannot 
occur  without  some  slip  in  the  other  wraps;  but  these  wraps  have  a 
greater  adhesion,  and,  therefore,  tend  to  drive  the  pulley  at  a  less 
number  of  turns  per  minute  which  will  produce  slip  in  the  more 
heavily  strained  member;  hence  the  effect  of  any  change  in  position 
due  to  sudden  increased  strain  on  one  wrap  will  tend  to  quickly 
adjust  the  tensions  in  all  portions  of  the  rope,  and  neutralize  any 
inequalities  in  driving  effort.  This  form  of  groove,  as  we  shall 
show  subsequently,  is  even  more  desirable  for  the  individual  rope 
system  where  the  evils  of  differential  driving  are  frequently  .so  pro- 
nounced. 

As  noted  in  a  previous  paper,  the  frictional  grip  depends  both 
upon  the  arc  of  contact  of  the  rope  with  the  pulley  and  the  coeffi- 
cient of  friction,  which  latter  varies  with  the  angle  of  the  groove. 
In  order,  therefore,  to  produce  the  same  friction  on  each  pulley  the 
product  of  the  arcs  of  contact  by  their  respective  coefficients  of  fric- 
tion must  be  equal.  If,  as  before,  we  take  the  coefficient  of  frictiou 
of  a  lubricated  rope  on  a  smooth,  flat  metal  pulley  equal  to  0.12, 
the  coefficient  for   the   same  rope    in    a    groove   whose    angle   is  C 

e  . 

degrees    will    be  5*  —  0.12  cosec  ^  >     hence  with    arcs  of    contact  a 

and  a'  we  should  have  for  an  equal  grip  on  each  pulley 
4*0  =  $'  a'  or 

e  6' 

0.12  cosec  ^  Xa  —  0.12  cosec   ^  X  «', 
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assiiniinj;  that  the  multiplier  0.12  will  give  the  correct  coeflicient  of 
friction  on  each  pulley,  since  the  ptTCfUtage  of  slip  is  to  lie  the 
same.  .\s  the  numerical  value  of  the  cosecant  of  an  angle  varies 
inversely  with  the  angle,  it  will  l)e  obvious  that  the  pulley  having 
the  lesser  arc  of  contact  should  also  have  the  more  acute  angle  in 
the  groove;  this  property  of  rope  friction  is  frei|uently  taken  advan- 
tage of  in  designing  a  plant,  and  it  is  not  uncommon  to  find  the 
grooves  in  the  large  wheel  more  obtuse  than  those  in  the  smaller — 
especially  when  there  is  considerable  difference  in  the  diameters  of 
the  pulley.* 

I'rora  the  above  equation  there  is  obtained 
0  «'        a' 

cosec   ,  ^  cosec  ,   X  — 

in  which  "  and  "  represent  the  angle  of  groove  and  arc  of  con- 
tact, respectively,  on  the  larger  pulley;  and  "'  and  "',  similar 
values  for  the  smaller  pulley.  Willi  the  least  angle  of  groove  equal 
to  35",  40'^,  or  45",  the  corresponding  angle  in  the  larger  pulley 
should  be  as  indicated  in  Table  X\'I. ,  when  the  ratio  of  the  arcs  of 
contact  is  known. 

TABLE    XVI. 


ANGLE  OP  GROOVE   FOR  EQUAL  ADHESION. 


Arc  of  contact  oa  small  pulley  _  a' 
Arc  of  contact  on  large  pulley  a 
Angle  of  eroove  in  large  pulley  when 

groove  in  small  pulley  =  35*.' 
Angle  of  groove  in  large  pulley  when 

Uroove  in  small  pulley  =  400. 
Angle  of  grove  in  large  pulley  when 

groove  in  small  pulley  —  45o. 


0.9 

0.8 

0.7S 

0.7 

0.65 

40° 

440 

47° 

SI** 

55° 

45° 

50° 

54» 

S80 

64" 

50° 

55» 

60" 

66» 

72» 

Of  course,  an  idler  or  binder  pulley  may  be  used  to  increase  the 
arc  of  contact  on  the  smaller  pulley,  and  thus  maintain  an  equality 
of  grip  on  each  pulley,  but  this  device  produces  an  objectionable 
reverse  bend  in  the  rope  which  should  be  avoided  as  much  as  possi- 
ble in  rope  transmission.  Both  of  these  arrangements,  as  well  as 
the  winder  pulley,  previously  discussed,  t  are  intended  to  prevent 
slip,  and  at  the  same  time  obtain  the  maximum  adhesion  for  the 
'east  amount  of  back  tension,  without  increasing  the  losses  due  to 
wedging  in  the  grooves,  journal  friction,  and  wear  in  the  rope. 

As  pointed  out  by  Mr.  W.  H.  Booth  J  although  there  may  be 
some  loss  and  wear  due  to  wedging  in  the  grooves,  by  far  the 
greater  loss  is  occasioned  by  the  deeper  wedging  of  one  rope  as 
compared  with  another,  so  causing  them  to  grip  upon  a  different 
circumference,  in  which  case  each  rope  tends  to  impart  a  different 
velocity  to  the  driven  pulley ;  the  actual  resultant  velocity  will  be  a 
mean  of  the  several  velocities  of  the  individual  ropes,  so  that  slip- 
ping and  wear  of  some  or  all  of  the  ropes  must  occur,  due  to  the 
differential  driving  thus  set  up. 

With  the  continuous  rope  transmission  this  effect  is  not  so  appar- 
ent, although  it  exists  to  a  certain  extent  on  account  of  inequalities 
in  the  rope  and  various  mechanical  imperfections  in  the  system; 
but  in  the  English  or  independent  rope  transmission  its  effect  is 
very  marked,  and  is  generally  considered  as  the  principal  source  of 
loss  of  efficiency  in  this  system.  ? 

While  there  is  undoubtedly    a    considerable    loss    which    may  be 

charged  to  this  cause,  it  is  also    true  that   its  effect   may  be  greatly 

reduced  by  a  careful  study  of  the  requirements  of  the    problem,  and 

an  intelligent  application  of  correct    principles  to  the  case   in  hand. 

(To  be  continued. ) 


Definition  of    Polypliased  Systems. 


To  the  Editor  of  The  Electrical  World 

Sik:— To  me  the  definition  of  a  polpyhased  system  is  very  simple: 
"poly"  means  several,  consequently  a  polyphased  system  is,  in  the 
words  of  Prof.  Hospitaller,  the  creator  of  the  term,  "a  system  com- 
prising the  employment  of  several  alternating  currents  of  different 
phase.  " 

I  do  not  see  why,  for  the  sole  sake  of  pleasing  Mr.  Steinmetz,  we 
should  modify  a  definition  so  clear  and  one  so  universally  admitted 
during  the  last  ffeur    years.     Mr.  Steinmetz    himself — coming    from 


*  Mr,  T.  Spencer  Miller,  of  the'Lidgeiwood  Manufacturing  Company,  has 
been  granted  a  patent  upon  the  application  of  this  principle  to  continuous  rope 
transmissions  in  which  with  sheaves  of  different  diameters  njore  obtuse  grooves 
are  used   in  the  larger  wheel. 

t  Elec.  World.  Dec.  23,  1893. 

\Americiin  Machinist.  Dec.  8,1888. 

\  See  American  Machinist,  Dec.  1,  189J. 


whom  the  new  definition  is  still  more  to'be  criticised — would  doubt- 
less never  have  thought  of  advocating  the  change  if  the  accepted 
definition  did  not  have  for  him  an  entirely  special  inconvenience — 
that  of  causing  tlie  monocyclic  system  to  fall  into  a  known  category. 

The  monocyclic  system  is,  in  fact,  nothing  else  than  a  polyphased 
system  by  means  of  which  two  phases  are  transfonued  (for  what 
reason  we  do  not  know,  unless  it  is  to  avoid  the  patents  of  another 
company),  into  three  phases  or  into  one,  according  to  whether  the 
motors  are  starling  up  or  working  under  load.  To  wish  to  modify 
the  definition  of  polyphased  currents  in  order  to  avoid  this  conclu- 
sion is  evidently  a  radical  proceeding,  and  one  which  will  not  be 
countenanced  by  those  having  no  ulterior  interest  in  the  matter.  By 
applying  the  same  method  of  reasoning,  we  can,  in  fact,  just  as  well 
show  that  a  dog  which  can  momentarily  support  himself  on  bis 
hind  legs  is  not  a  quailruped.  If  I  may  be  permitted  to  make  a 
trivial  comparison,  the  monocyclic  system  may  be  defined  as  a 
two-phased  animal  which  dispenses  with  one  of  its  phases  wheu  the 
motors  are  running  under  load. 

It  is,  without  doubt,  from  the  considerations  leferred  to  that  Mr. 
Steinmetz  rejects  the  word  polyphase;  the  ordinary  public,  how- 
ever, which  calls  a  spade  a  spade,  is,  unfortunately,  not  apt  to  lend 
its  attention  to  such  subtleties,  and  will  not  be  pleased  by  having 
its  supposed  credulity  thus  imposed  upon. 

As  to  the  systen  which  has  been  the  subject  of  this  carious  dis- 
cussion, i^t  is  certainly  very  ingenious,  as  is  everything  which  comes 
from  the  same  capable  source.  I  confess,  however,  not  having 
been  able,  any  more  than  Mr.  .Scott,  to  see  its  advantage  over  a 
properly  designed  two-phased  system,  while  I  do  see  very  well  that 
it  is  inferior  to  such  a  system,  both  in  the  power  and  efficiency  of 
its  machinery.  One  may  assign  it  the  finest  name  in  the  world,  and 
change  all  known  definitions — this  will  avail  nothing. 

Paris,  Franck.  A.   Blondel. 


Electrical  Cats. 


To  the  Editor  of  The  Eteclrical  World: 

Sir: — The  explanation  suggested  by  Mr.  Balcom,  in  your  issue 
of  May  11,  1895,  to  account  for  his  getting  a  spark  on  releasing  a 
cat  from  his  grasp,  as  stated  by  him  in  the  words  "I  am  of  the 
opinion  that  the  cat  may  possess  on  a  small  scale  an  organ,  etc.," 
is  much  further  from  the  truth  than  the  explanation  the  child  gave 
for  cerlain  other  feline  peculiarities,  which  was  that  she  had  "tacks 
in  her  feet.  "  The  fact  that  a  cat  when  dry  will,  as  a  whole,  become 
electrified  by  stroking  or  handling  ought  to  be  Javiiliar  enough. 
The  charge  remains  "bound"  and  of  low  potential  until  the  release 
or  removal  of  the  outer  conductor  (the  arms  of  the  person  holding 
it)  when  with  a  gre.it  increase  of  potential,  due  to  diminished 
capacity  of  Mr.  or  Mrs.  Cat,  a  spark  strikes  through  the  fur  just  as 
the  release  is  effected.  This  is  all  well  known  as  applying  to  every 
cat  without  any  special  electrical  organ  or  gyranotic  affinities. 

If  Mr,  Balcom  will  study  the  cat  as  an  example  of  that  old  and 
most  instructive  instrument,  the  electrophorous,  neither  he  nor  the 
Professor  of  the  Buffalo  Electrical  Engineering  School  would  need 
to  call  upon  you  to  disseminate  his  facts.  I  sometimes  think  it 
would  be  useful  for  any  observers  of  electrical  phenomena  to  take  a 
course  of  reading  of  the.  books  extant  in  the  latter  part  of  the  cen- 
tury 1700-1800,  when  cats  and  other  familiar  things  formed  an  impor- 
tant class  of  electrical  apparatus  submitted  to  experiment. 

Lynn,  Mass.  Elihu  Thomson. 


To  ^  Editor  qf  Tfie  Electrical  World. ■ 

Sir: — I  notice  in  your  issue  of  May  11  a  letter  suggesting  that 
the  cat  may  possess  an  electrical  organ  similar  to  the  electric  tor- 
pedo. I  am  always  interested  in  anything  of  this  kind,  and  as  I 
am  the  possessor  of  nine  pet  cats,  and  have  made  a  great  many 
electrical  experiments,  I  beg  to  differ  with  Mr.  Balcom's  theory  in 
regard  to  any  organ  or  muscles  of  an  electrical  nature  in  connection 
with  a  cat.  I  think  when  you  come  to  investigate  closely  you  will 
find  that  the  shock  experienced  is  caused  simply  by  the  friction  of 
the  cat's  fur.  I  have  experienced  quite  strong  shocks  from  my 
cats,  but,  of  course,  obtained  the  best  results  in  cold,  dry  weather. 
However,  I  should  be  pleased  if  any  of  the  readers  of  The  Elec- 
trical World  have  any  additional  information  on  the  subject,  and 
in  case  it  is  found  that  the  cat  is  capable  of  producing  electricity 
we  might  connect  up  a  few  of  thf  felines  in  series  and  utilize  the 
current  for  "gas  lighting,  etc.  Chas.  E.  Hkrrisian. 

[Girard.^Kan. 


AW^.-The  object  of  ihU  departmenl  Is  to  give  a  digest  o(  the  principal  tech- 
nical articles  on  electrical  subjects  appearinf:  in  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will  ad- 
mit. Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  ofRce  of  The  Electrical  World,  927  Chest- 
nut street  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  Journal  in  which  the  original  articles  appear ;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  Knglish,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  If  editors  of  nonelectrical  journals,  or 
of  such  electrical  journals  as  are  not  legnlarly  abstracted,  will  send  the  compiler 
a  copy,  specially  marked,  in  which  any  important  electrical  article  appears. 
DYNAMOS,  MOTORS  AND  TRANSFORMERS. 
Pre-Determination  of  the  Loss  of  ]'oltogc  in  Transformers.— K^\<x\^l 
paoer  on  this  subject  by  Mr.  Kapp  is  reprinted  in  full  in  the  "Elec. 
Zeit.,"  Apiil  25.  He  calls  attention  to  the  difficulties  in  determimng 
the  loss  of  voltage  by  direct  measurement,  especially  with  large  trans- 
formers, as  a  large  amount  of  power  and  a  resistance  which  will  absorb 
it,  are  necessary,  the  phase  shifting  in  the  secondary  circuit  must  be 
known,  and  even  then  the  result  will  be  correct  only  for  that  phase 
difference.  He  describes  the  following  method  which  makes  it  possible 
to  predetermine  the  voltage  for  all  loads  and  phase  differences,  the 
method  being  based  ou  a  very  simple  experiment  requiring  very  little 
power  and  no  resistance.    The  principle  of    the  method  is  as  follows:  in 


0 

^^/ 

^ 

i 

i 

i 

A 

E 

the  adjoining  Fig.  1  let  O  W  represent  the  vector  of  the  current  in  the 
secondary  coil,  O  2  the  vector  of  the  secondary  voltage  at  the  terminals 
and  ip  the  phase  difference  produced  by  the  induction  in  the  external 
circuit;  if  the  external  circuit  had  a  capacity  instead,  this  angle  would 
be  negative  and  would  lie  to  the  light  of  that  line.  The  E.  M.  F. 
induced  in  the  secondary  must  contain  thiee  components,  fiist  O  2, 
secondly  a  component  representing  the  obmic  loss  of  voltage,  which  is 
in  the  same  direction  as  O  A,  and  thirdly,  a  component  which  balances 
the  self-induction  in  the  secondary  coil  and  which  in  the  diagram 
would  be  lepresented  by  a  horizontal  line  to  the  left;  let  C  £  and  2  C 
represent  the  two  lattei,  then  O  £  is  the  vector  of  the  induced  E.  M.  F. 
The  same  construction  could  be  applied  to  the  primaiy  coil  starting 
from  O  E,  but  in  order  not  to  increase  this  in  the  transformer  ratio,  it 
can  be  supposed  that  the  primary  is  divided  into  groups  of  in  parallel 
wires;  the  primary  voltage  would  then  be  reduced  to  1  -^  in,  the  primaiy 
current  increased  m  times  and  the  resistance  diminished  1  -^  m''  times; 
the  vector  O  E  will  then  give  the  induced  E.  M.  F.  in  the  secondary  as 
well  as  in  the  primary;  the  primary  voltage  is  then  divided  into  three 
components  like  the  secondary  ;  in  modern  transformers  with  closed  mag- 
netic circuits  the  vector  of  the  primary  current  is  almost  exactly  in  the 
continuation  of  that  of  the  secondary  current,  as  the  ampere  windings 
required  for  magnetization  are  negligibly  small  as  compared  with  the 
others;  this  vector  can  therefoie  be  assumed  to  be  vertical  as  also  that 
corresponding  to  the  ohmic  resistance,  while  that  due  to  self-induction 
is  horizontal;  let  the  latter  hs  E  D  and  the  fornler  D  1;  this  gives  0\  as 
the  vector  of  the  primary  voltage  at  the  terminals;  the  relative  position 
of  the  points  2  and  1  depends  only  on  the  secondary  current,  the  resist- 
ance of  the  coils  and  the  E.  M.  Fs.  generated  in  the  coils,  but  not  on 
the  phase  diffeience  or  the  terminal  voltage  in  the  external  circuit;  the 
distance  1  2  is  directly  proportional  to  the  current,  while  the  inclination 
depends  upon  the  resistance  and  the  inductance;  if  O  B  is  made  equal 
and  parallel  to  1  2  then  j5  2  is  the  primaiy  terminal  voltage  and  O  2  the 
secondary,  for  that  current  for  which  O  />'  represents  the  E.  M.  F.  for 
the  resistance  and  the'inductance.  This  E.  M.  F.  can  be  easily  deter- 
mined by  the  following  method:  the  secondary  terminals  are  short- 
circuited  through  an  ampere  meter  and  a  sufficient  voltage,  at  the  proper 
frequency,  is  applied  to  the  primary  to  produce  the  normal  current  in 
the  secondaiy,  the  amount  of  energy  required  being  extremely  small: 
if  the  primaiy  voltage,  as  obtained,  be  divided  by  m  it  will  give  the 
length  0  B.  To  determine  the  inclination  of  O  B,  calculate  the    loss   of 


voltage  due  to  the  ohmic  lesistance  and  lay  it  off  as  O  E,  then  /•  B  is 
the  E.  M.  F.  of  self-induction,  at  the  observed  cuirent.  As  OB  is 
proportional  to  the  current,  then  foi  no  load  />  and  t' coincide,  likewise 
1  and  2;  that  is,  the  primary  and  secondaiy  teiminal  voltage  are  then  the 
same.  If  from  O  and  A'  circles  are  drawn  (as  shown  in  Fig.  2)  whose 
radii  repiesent  the  secondary  terminal  voltage  at  no  load,  then  on  any 
vectoi  the  portion  between  the  circles,  shown  at  a,  is  the  loss  of  voltage 
corresponding  to  the  phase  shifting  lepre.sented  by  the  angle  of  that 
line,  be  it  positive  or  negative.  For  other  currents  the  point  B  must  be 
moved  correspondingly,  the  radii  of  the  circles  remaining  the  same.  H 
a  liquid  resistance  is  used  in  testing  the  transformer,  then  the  circuit 
has  a  capacity  and  the  direct  measurement  will  give  a  loss  of  voltage 
which  is  too  small;  there  can  then  under  certain  circumstances  even  he 
an  increase  in  voltage,  therefore  giving  quite  incorrect  lesults.  The 
graphical  construction.  Fig.  2,  can  also  be  used  to  show  the  effect  of  the 
frequency ;  for  small  leakage  and  lesistance  the  point  A  will  approach  E 
for  an  increasing  frequency,  and  if  the  transfoimei  is  used  with  inductive 
circuits  then  the  voltage  loss  will  become  smaller  by  diminishing  the 
frequency  and  vice  -'ersa;  the  frequency  should  therefore  be  as  small  as 
possible.  In  order  to  define  the  allowable  loss  of  voltage  in  ordering 
transformers,  he  suggests  that  the  primary  voltage  be  given  which  will 
generate  the  uoimal  secondary  current  when  the  secondary  is  short- 
circuited;  this  is  easily  verified  and  suffices  for  characterizing  the  trans- 
formeis. 

In  the  discussion  which  followed  Mr.  Dobrowolsky  spoke  very  highly 
of  this  method  which  he  says  is  of  great  practical  value;  he  has  applied 
it  and  gave  the  results  of  carefully  made  measurements  which  prove  the 
correctness  of  the  method.  Mr.  Goerges  also  gave  some  experimental 
data;  he  adds  that  he  noticed  that  with  no  load  the  transfoimer  ratio 
does  not  agree  with  the  theoretical;  with  high  voltages  the  two  coils  in 
a  transformer  must  be  farther  apait,  and  in  that  case  he  noticed  an  inter- 
esting phenomenon,  namely,  that  the  air  space  between  the  primary  and 
the  core  contains  practically  no  magiietism,  while  that  between  the  two 
coils  is  traveised  by  a  very  strong  field;  in  the  space  between  the  core 
and  the  coil  the  two  magnetic  fields  must  be  subtracted  while  in  the 
other  space  they  must  be  added;  this  method  was  used  to  determine  the 
leakage.  Mr.  Dobrowolsky  in  reply  claimed  that  it  was  not  necessary 
to  separate  the  two  coils  by  such  a  large  space  ;  he  also  stated  that  18  to 
20  sq.  cm.  pel  watt  lost,  provides  a  sufficient  surface  to  radiate  the  heat. 
Mr.  Goerges  stated  that  his  company  (Siemens  &  Halske)  has  con- 
.^tructed  transformers  for  10,000  volts  and  for  1.500  kilowatts  in  which  the 
distance  between  the  two  coils  was  about  three-fourths  of  an  inch. 

It  on  in  Transjormers. — The  mean  results  obtained  by  Prof.  Ewing, 
of  the  hysteietic  losses  for  the  iron  made  by  a  certain  London  firm,  are 
published  in  the  "Elek.  Zeit.,"  May  2;  the  hysteretic  loss  is  very  small. 
Trans/ormers.  —  ^a\ae  tabular  data  for  the  single  and  three-phase 
transformers  of  the  General  Electric  Co.,  of  Berlin,  is  published  in  the 
"Z»it.  fuerElek.,"  May  1. 

Theory  of  the  Synchronous  Motor .—K-^&^ex  on  this  subject  was  read 
by  Mr.  Rhodes  before  the  Phy.vical  Society  of  London,  a  very  brief 
abstract  of  which  is  givt  n  in  the  Lond.  "Elec.  Eng.,  "  May  3;  the  object 
is  to  give  as  simple  a  treatment  as  po.'sible  of  the  mathematical  pait 
of  the  subject  and  to  give  theoietical  proofs  of  some  experimental  facts. 
Prof.  S.  P.  Thompson  stated  that  the  mathematical  part  was  much 
simpler  than  that  in  previous  investigations  on  this  subject;  the  part  of 
the  paper  relating  to  armature  reactions  and  phase  relationship  was 
quite  new;  two  results  deseive  special  attention,  first,  with  the  maxi- 
mum cuirent  at  zero  the  power  was  the  same  as  if  the  circuit  was  non 
inductive;  secondly,  with  the  maximum  current  at  zero  the  power  was 
double  the  current  corresponding  to  the  maximum  output. 

Calculation  and  Construction  of  Continuous  Current  Dynamos. — A 
short  lecture  by  Mi.  Picou  is  reprinted  in  "L'Eclairage  Elec,"  April 
20;  it  is  devoted  almost  entirely  to  an  explanation  of  the  method  of 
calculating  a  75  kw  machine  for  300  amperes  and  250  volts.  Regarding 
the  different  types  of  dynamo  he  says  that  in  principle  there  is  no 
superiority  of  one  over  the  other,  but  that  each  type  is  specially  adapted 
for  different  purposes.  He  states  that  experience  has  shown  that  up  to 
about  80  kilowatts  it  is  best  to  use  2-pole  machines  and  above  that,  mul- 
tipolar. 

Simple  Graphical  Jnterpretation  of  the  Determinental  Relation  of 
Dynamos.— h.  Physical  Society  paper  by  Mr.  Bryan  is  abstiacted  veiy 
briefly  in  the  Lond.  "  Elec.  Eng.,"  May  3;  the  paper  appears  to  be 
mathematical  in  character. 

Performance  of  the  Tesla  Motor. — "El'ty,"  May  15,  publishes  a  num- 
ber of  curves  of  the  perfoimance  of  a  50-hp  motor  which    is  running    at 
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tbe  Westingboiise  works,  on  the  regular  two-pbase  circuits  at  220  volts, 
.1,000  alteriiatiuna  and  750  revolutions.  Tbe  maximuiu  startinf;  torque 
of  which  the  motor  is  capable,  is  a  little  over  2.5  times  the  full  load 
running  torque  but  this  staiting  toique  is  not  required  in  ordinary 
practice,  as  a  resistance  in  the  secondary  of  the  motor  has  such  a  value 
that  the  startiug  torque  is  about  1.5  times  the  full  load  running  torque; 
with  this  resistance  the  current  taken  by  the  motor  at  starting  is  about 
.^0  per  cent,  moie  than  that  at  full  load;  when  running  unloaded  tbe 
motor  takes  18  apparent  borse-power;  the  speed  falls  less  than  2  per 
cent,  from  no  load  to  full  load;  the  apparent  and  true  cdiciencies  rise 
very  rapidly  as  tbe  load  increases ;  at  one  quarter  load  the  former  is  57 
pel  cent,  and  tbe  latter  84  and  at  full  load  they  are  81. 5  and  89.5,  respect- 
ively; the  latter  is  said  to  be  better  than  that  ordinarily  attained  by 
direct  current  machines  of  the  same  output,  and  the  light  load  efficiency 
is  much  better;  tbe  all-day  efficiency  will  tberefoie  be  higher  than  that 
of  a  direct  current  motoi  if  tbe  power  requiied  isvaiiable;  tbe  ease 
with  which  it  can  be  controlled  both  "as  to  speed"  and  as  to  direction 
of  rotation  make  it  superior  to  the  oidiuary  motor. 

UGHTS  AND  LIGHTING. 

Testi  of  Inc^mdesctiit  Lamps.— A  long  Physical  Society  paper  by  Prof. 
Ayiton  and  Mr.  Medley  on  "Tests  of  Glow  Lamps  and  a  Description  of 
the  Measuring  Instruments  Employed"  is  published  in  full  with  numer- 
ous illustrations  and  curves  in  the  "Phil.  Mag."  for  May;  a  reprint  of 
tbe  paper  is  begun  in  the  Lond.  "Elec.  Rev,,"  May  ?•;  an  abstract  of 
this  paper  appeared  in  tbe  Digest,  Feb,  23.  The  authors  begin  with  a 
discussion  and  comparison  of  previously  published  papeis  on  this  sub- 
ject including  those  of  Ayrton  and  Perry,  Fleming,  Howell,  Feldmann, 
Thomas  and  Hauptman;  in  the  light  of  the  knowledge  obtained  fiom 
tbe  experiments  desciibed  in  those  papers  tbe  foimula  in  the  first  of 
these  papers  requires  to  be  changed  and  must  now  be  wiitten:  cost  pet 
hour  per  candle  equals  tbe  product  of  the  price  of  one  watt-hour  and 
the  average  watts  per  candle,  added  to  the  quotient  of  the  price  of  a 
lamp  divided  by  tbe  total  candle-hours.  From  the  experiments  of  Prof. 
Thomas  (in  America)  he  deduces  curves,  the  oidinates  of  which  are  the 
total  costs  per  hour  per  candle  and  the  abscissas  are  the  life  in  hours, 
which  curves,  as  is  well  known,  show  a  minimum  point  sometimes 
termed  the  "smashing  point"  ;  that  is,  the  point  at  which  it  would  seem 
to  be  economical  to  discard  the  lamp.  The  present  tests,  which  were 
begun  at  the  end  of  18')2,  were  made  with  Edison-Swan  lamps  (English) 
of  100  volts  and  8  cp,  and  were  intended  to  find  out  experimentally 
what  was  the  most  economical  voltage  and  the  length  of  their  economic 
lives  for  different  prices  of  tbe  eneigy.  Tbe  apparatus,  which  appears 
to  have  been  quite  elaboiate,  is  described  in  detail  with  the  aid  of  some 
illustrations;  tbe  lamps  were  lun  from  storage  batteries  so  arranged  with 
an  adjustable  resistance  in  circuit  and  an  automatic  regulator,  that  the 
voltage  did  not  vary  as  much  as  one-tenth  of  a  per  cent,  and  if  a  lamp 
broke  tbe  exact  time  of  breaking  was  indicated  automatically;  a  2-cp 
Methven  screen  with  pentane  gas  was  used  as  a  standard  in  connection 
with  a  10-cp  low  voltage  incandescent  lamp;  the  latter  was  mounted  so 
as  to  gently  swing  backward  and  foiward  in  the  direction  of  the  bench, 
tbe  eSect  thus  produced  being  found  to  be  an  improvement  on  that 
usually  obtained  by  moving  the  photometer  screen  first  a  little  to  one 
side  and  then  to  the  other.  Tbe  photometric  measurements  did  not 
differ  from  the  other  more  than  0.3  per  cent.  It  was  noticed  that  after 
starting  tbe  tests,  the  candle-power,  current  and  the  candles  per  watt,  all 
rose  as  tbe  lives  of  the  lamps  increased  ;  a  number  of  tests  were  made 
to  satisfy  them  thai  this  unexpected  result  was  correct;  curves  showing 
the  results  of  the  tests  are  given  for  four  groups  of  lamps  run  at  100, 
101,  102  and  104  volts,  respectively,  both  the  candle-power  and  the  cur 
rent  being  indicated;  the  lamps'which  were  tested  showed  hardly  any 
blackening,  even  when  tbe  filaments  lasted  for  over  1,300  hours.  Although 
tbe  rise  of  candle-power  was  always  accompanied  by  a  rise  of  current, 
yet  tbe  former  was  proportionally  much  greater  than  the  latter  and  tbe 
consumption  of  powei  per  candle  was  therefore  less  after  tbe  lamp  had 
run  foi  50  hours  than  it  was  at  the  beginning,  and  the  power  per  candle 
did  not  rise  seriously  during  the  whole  life  of  the  lamp.  The  following 
IS  a  summary  of  the  results:  for  the  first  500  hours  and  for  the  100-rolt 
lamps  the  consumption  was  4.0  watts  per  candle ;  for  the  second  500 
hours  it  was  4,36  watts  and  for  the  third  4.55  watts  pel  candle,  the 
average  for  the  whole  being  4.35;  for  tbe  101-volt  lamps  the  candle 
power  rose  15.5  per  cent,  in  the  first  150  hours  and  the  current  rose  4.72 
per  cent.,  the  watts  per  candle  falling  fiom  4,80  to  4.32  with  an  average 
of  4.68;  for  the  102-volt  lamps  tbe  rise  in  candle-power  in  120  hours  was 
14,4  per  cent.,  the  watts  per  candle  diminishing  from  4.22  to  3.82,  the 
average  consumption  of  eneigy  during  the  first  500  hours  being  3.9 
watts  per  candle,  during  the  second  4.06.  and  during  the  third  4.2,  with 
an  average  for  tbe  whole  of  4.12;  with  the  104-volt  lamps  tbe  breakages 
weie  very  frequent,  tbe  initial  rise  in  candle-power  was  19.8  per  cent, 
and  the  average  watts  per  candle  were  3,6.  They  found  that  when  first 
slatted  the  light  varied  appioximately  as  the  seventh  power  of  the  voltage 
when  the  latter  is  something  like  tbe  normal ;  but  after  they  have  been 
used  for  100  houis  it  varies  about  as  the  fourth  power.  Among  the 
conclusions  from  their  tests  it  was  stated  that  when  a  group  of  these 
lamps  is  run  at  1(X)  volts  and  each  broken  lamp  isieplaced  by  a  new  one 
it  may  be  expected  that  the  light  given  out  by  tbe  group  will    never   be 


as  small  as  it  was  at  the  beginning;  that  such  lamps,  marked  «  cp,  will 
give  an  average  illumination  at  100  volts,  during  their  whole  life,  of 
about  10  candles  and  will  absorb  an  average  powei  of  about  4..T  watts 
per  candle;  that  during  a  laige  poition  of  their  life  they  may  give  as 
much  as  11.7  candles.  They  show  that  this  rise  in  candle-power  at  the 
start  was  also  shown  in  tbe  cuivcs  of  Feldmann,  in  which,  however,  the 
greatest  rise  was  only  14  per  cent,  while  they  had  noticed  45  per  cent., 
and  in  the  former  the  candle-power  at  tbe  end  was  always  much  less 
than  at  the  beginning,  while  with  the  latter  the  light  given  out  by  a 
group  of  lamps  was  never  as  low  as  it  was  when  the  lamps  were  new; 
in  tbcii  tests  the  powet  per  candle  not  only  diminished  considerably 
during  the  early  life,  but  never  rose  again  as  high  as  it  was  when  the 
lamps  were  new ;  this  remarkable  rise  during  the  earlier  part  of  the 
life  of  these  lamps  has  a  very  important  elTecl  on  the  economy  of  light- 
ing with  incandescent  lamps.  The  next  point  considered  is  tbe  way  in 
which  the  cost  of  lighting  with  these  lamps  depends  on  the  voltage ; 
several  interesting  cuives  are  worked  out  giving  the  cost  per  hundred 
candle-hours  for  different  times  in  hours,  replacing  tbe  broken  lamps 
with  new  ones;  these  total  cost  curves  show  that  there  is  nowhere  any 
such  rise  in  cost  of  producing  light  as  was  shown  in  similai  curves  for 
American  lamps,  except  when  the  cost  is  18  cts.  per  kilowatt-hour  in 
which  there  is  a  slight  indication  of  a  turning  up  of  the  curve  ;  with  these 
lamps  there  is,  tberefoie,  no  point  to  indicate  that  the  time  has  been 
reached  when  it  would  be  good  economy  to  discaid  the  lamps  before 
the  filaments  break.  Owing  to  the  extent  to  which  individual  lamps 
vaiy  among  themselves,  it  is  difficult  to  say  which  of  the  four  voltages 
would  be  most  economical  to  use;  at  nine  cents  per  kilowatt-hour,  tbe 
lamps  tested  at  100  volts  gave  the  cheapest  light,  and  at  18  cents  there  is 
not  much  to  choose  between  the  cost  of  producing  light  at  the  diffeient 
voltages;  they  therefore  conclude  that  no  marked  economy  can  be 
gained  by  forcing  this  type  of  lamp. 

The  original  paper  was  read  Dec.  14  and  an  addition  read  Jan.  25  follows 
the  present  article;  in  this  they  discuss  the  cause  of  the  rise  in  candle- 
power;  Mr.  Howell  at  the  American  Institute  of  Electrical  Engineers, 
stated  that  such  a  rise  was  due  to  the  vacuum  of  the  lamp  improving, 
and  they  therefore  made  some  experiments  to  test  the  validity  of  this 
by  applying  the  induction  coil  test  to  new  lamps  and  again  after  80 
hours,  finding  that  in  every  case  the  vacuum  has  apparently  improved, 
but  the  conclusion  that  the  explanation  was  correct  has  been  modified  by 
tests  made  since  in  which  they  find  that  the  improvement  in  the  vacuum 
is  not  accompanied  by  the  great  lise  in  candle-power  which  they  found  in 
the  first  tests  which  were  the  subject  of  their  papei  ;  the  apparent  increase 
in  the  vacuum  in  a  set  of  lamps  purchased  recently  was  pioduced 
slowly,  and  not  suddenly  on  the  first  application  of  the  voltage;  they 
give  the  results  of  the  test  of  this  batch  of  lamps  from  which  it  appears 
that  in  some  lamps  there  was  practically  no  change  either  in  the  light 
or  in  the  power  absorbed  during  the  first  80  hours  and  in  the  remainder 
the  increase  was  comparatively  small;  as  tbe  vacuum  appeared  to 
improve  steadily  with  all  the  lamps  it  was  not  the  sole  cause  of  the  rise 
in  tbe  candle-power ;  they  suggest  that  it  may  have  been  due  to  the 
change  in  the  surface  of  the  filament  causing  the  emissivity  for  heat  to 
decrease  but  whether  such  a  change  occuis  they  have  not  yet  found  out; 
at  present  they  say  it  is  impossible  to  give  tbe  most  economical  volt- 
age, as  the  lamps  differ  too  much  among  themselves;  they  conclude, 
however,  referiing  to  the  first  test,  that  the  best  voltage  is  that  which 
corresponds  to  four  watts  per  candle  during  the  larger  portion  of  its  life; 
to  calculate  this  they  give  the  equation  that  this  voltage  is  equal  to  a 
constant  multiplied  by  the  watts  per  candle  raised  to  the  minus  0.285th 
power. 

Products  of  Combustion  of  the  Electric  Arc. — An  Academy  paper  by 
Mr.  Grehant  is  reprinted  in  "L'Elec,"  May  4.  He  describes  tests 
which  he  has  made,  in  which  the  lamp  was  enclosed  in  a  box  and  a  dog 
was  made  to  breathe  the  air  surrounding  the  arc  for  half  an  hour,  after 
which  the  blood  of  the  animal  was  tested  for  caibon  monoxide;  in  the 
first  experiment  it  was  found  that  the  air  contained  one  part  carbon 
monoxide  in  1,400.  in  the  second  it  was  one  in  3,000  and  in  the  thiid 
one  in  2,500;  in  the  second  there  was  one  pait  of  carbonic  acid  gas  in  57 
and  in  the  third  one  in  62.  He  concludes  that  it  is  certain  that  carbon 
monoxide  is  produced  in  the  electric  arc  in  small  quantities  and  that  in 
small  rooms  this  poisonous  gas  is  tberefoie  formed  in  sufficient  quanti- 
ties to  cause  the  serious  diseases  among  workmen  which  have  been 
noticed ;  it  is  theiefore  necessary  to  have  sufficient  ventilation. 

In  referring  to  the  paper  editorially  the  Lond.  "Elec,"  April  26, 
states  that  it  may  be  regaided  by  some  as  indicating  a  latent  danger  in 
arc  lighting,  but  it  adds  that  the  carbon  burnt  per  unit  of  light  is  cer- 
tainly smaller  in  the  case  of  the  arc  light  than  in  any  other  comparable 
method  of  illumination  ;  ordinary  ventilation,  if  sufficient  for  carrying 
off  the  products  of  combustion  of  the  human  being,  will  suffice  for  the 
disposal  of  the  products  of  combustion  of  the  aic  lamp. 

Decorative  Electric  Lighting.— The  Lond.  "Elec.  Rev.,"  May  3,  con. 
tains  a  long  article  with  a  very  large  number  of  half-tone  illuslratioos 
of  lighting  effects  in  installations  in  England, 

POWER  AND  HKAT. 
Heating  and  Cookiitg.-The  Lond.  "Elec.  Rev.,"  May   3,  gives  a  brief 
abstract  of  Mr.  Crompton's  paper  (see  Digest  last  week)  including  some 
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deductions  made  from  it,  one  of  them  being  that  the  efficiency  of  the 
laiffer  tea  kettle  was  63  per  cent,  and  of  the  smaller  one  71.5  per  cent., 
which  shows  that  the  time  taken  is  a  very  important  factor  in  determin- 
ing the  heat  lost  and  therefore  the  economy  of  the  opeiation :  the 
smaller  one  is  most  efficient,  doioK  its  work  tn  twotbiids  of  the  time. 
In  some  deductions  concerning  the  radiators  it  appears  that  tlie  current 
increased  with  the  heat,  although  uatuially  one  would  suppose  that  it 
would  decrease.  In  an  editorial  note  it  is  believed  that  the  advantages 
of  electrical  cooking  to  the  central  stations  have  been  overrated;  belief 
is  expressed  that  the  use  of  these  domestic  appliances  will  be  to  extend 
and  develop  the  business  of  supplying,  rather  than  flatten  the  load 
curve;  the  valley  to  be  filled  up  is  so  deep  that  it  would  lequiie  a  very 
general  use  of  electricity  for  culinary  operations  to  do  much  in  this 
direction. 

Application  of  Electric  Pou>er  in  Agricultural  Operations.— The  "Elek. 
Anz.,"  April  28,  reprints  a  lecture  by  Mr.  Brettschncider  giving  in 
detail  the  cost  of  operating  the  electric  plant  on  his  large  estate.  The 
power,  about  18  hoise-power,  is  generated  by  a  neighboring  wateifall; 
there  is  a  battery  of  accumulators  in  connection  with  the  plant;  the  list 
of  lamps  and  motors  is  given  in  detail  showing  a  total  output  of  34,000-hp- 
hours  per  year;  the  (irst  cost  and  cost  of  operation  are  given,  the  former 
being  $7,500  and  the  latter  51,500  or  4.4  cents  per  horse-power-boui  ;  he 
could  have  obtained  double  the  power  at  the  same  cost  il  he  had  hnd 
use  for  it,  and  the  cost  would  then  have  been  reduced  one-half;  he  com- 
pares this  with  the  cost  of  opeiation  of  the  foimei  installation  in  which 
the  power  was  generated  by  steam  and  horses,  which  was  SI, 800,  to 
which  several  other  items  should  have  been  added.  The  objection  to 
the  installation  is  that  he  is  dependent  on  the  water  supply  and  in 
winter  is  troubled  with  anchor  ice. 

Applications  of  Electric  Power. — A  brief  description  of  some  of  the 
applications  at  the  large  Crewe  railway  works,  is  given  in  the  Lond. 
"Elec,"  May  3,  including  illustrations  of  some  of  the  apparatus;  one 
of  them  is  a  20-ton  Gantiy  crane  manipulated  entirely  by  a  man  on  the 
level  with  the  work;  a  locomotive  boiler  tube  cutter  is  illustrated. 

Mechanical   Applications. — "L'Eclairage    Elec,"    April    20,    gives     in 

.  Mr.  Richaid's  long  serial  a  well-illustrated  desciiption  of  the  telemotors 

of  Mr.  Williamson  for  operating  the  ludder  of  a  vessel    from  a  distance. 

He  also  describes  other  applications  of  electric  motors   operated    from  a 

distance. 

Belt  and  Kope  transmission  J'ests.—Av  article  from  the  Fiench  by 
Mr.  Dubreuil  is  translated  in  abstract  in  the  Lond.  "Elec,"  May  3;  it 
gives  results  of  tests  in  which  the  power  was  measured  ;  in  the  conclu- 
sion it  is  stated  that  ropes  and  belts  when  well  6tted  absorb  practically 
the  same  amount  of  power.  In  the  leading  editorial  the  tests  are  com- 
mented on  unfavorably. 

A'e/use  Destructor. — Lond.  "Lightning,  "  April  25,  contains  an  illustiated 
article  by  Mr.  Biookman  desciibing  the  Rochdale  Corporation  Manure 
Works;  high  pressure  steam  is  raised  by  means  of  fuel  consisting  of 
unscreened  refuse  unmixed  with  coal;  the  temperature  and  the  amount 
of  steam  raised  per  pound  of  fuel  are  said  to  be  remarkable. 

Three-phase  Power  Plant  at  IVitiooski. — A  biief  illustrated  description 
of  this  plant  for  supplying  the  city  of  Burlington.  Vt. ,  with  electric 
power,  is  given  in  the  "Elec.  Eng.,"  May  15;  the  distance  is  about  2.5 
miles  and  the  capacity  about  150  horse-power. 

^/.r/r/t  (A)/,/ jyrc^/^ni,' /'/,;«/. —The  brief  description  of  this  plant  in 
New  Zealand,  which  was  mentioned  in  the  Digest.  March  30.  is  given  in 
the  "Elec.  Eng.,"  May  15. 

Cooking  and  Heating. — The  papei  of  Mr.  Crompton,  abstracted  in  the 
Digest  last  week,  is  being  reprinted  in  full  in  "El'ty, "  beginning  with 
the  issue  of  May  15.  A  short  abstract  including  the  tables,  is  published 
in  the  "Elec.  Eng.,"  May  15. 

TRACTION. 

Canal  Boat  Traction. — In  a  description  of  the  well-known  de  Bovet 
system  in  which  magnetic  clutches  are  used,  published  in  "Zeit.  fuer 
Elek."  May  1,  it  is  stated  that  this  system  will  piobably  be  introduced 
on  the  Danube. 

Light  Railways. — An  abstract  of  the  Parliamentary  discussion  of  the 
Light  Railways  bill,  is  published  in  the  Lond.  "Elec,"  May  3. 

Electric  A'ailway  Block  System. — A  system  patented  by  Mr.  Langen  is 
illustrated  and  described  briefly  in  the  'Elek.  Zeit.,"  May  2;  it  is  an 
automatic  block  system  which  prevents  more  than  one  car  frnm  leceiv- 
ing  curient  in  a  block. 

Lausanne.— K  report  by  Dr.  Palaz  on  a  project  for  overhead  trolley 
lines  in  that  city,  using  Dowson  gas,  gas  engines  and  accumulators,  is 
published  in  detail  in  the  "Elek.  Zeit.,"  May  2,  including  a  table  com- 
paring this  with  several  other  electric  roads  in  Switzerland. 

GniunJen.— An  illustrated  desciiption  of  the  railway  in  this  Austrian 
city,  installed  by  an  Austrian  firm,  is  published  in  the  "Elek.  Anz.," 
May  2. 

Nanlasket  Beach  Pailway.—Tbe  truck  for  this  line  (on  which  electric 
power  is  to  replace  steam  power)  is  illustrated  in  the  "Elec.  Eng."  and 


"Elec.  Rev.,"  May  15.  The  former  journal  also  gives  the  following 
information;  No  0000  copper  trolley  wire  is  to  be  used  on  iron  arms 
bolted  to  wooden  poles;  the  feed  wires  aie  bare;  the  poles  are  between 
the  tracks;  the  equipment  will  consist  of  si.x  motor  cars,  each  with  two 
motors  of  100  horse-power;  they  are  expected  to  draw  a  tiailer;  the  cars 
are  50  feet  long  and  entered  fiom  the  side;  in  addition  there  will  be 
four  baggage  cars  30  feet  long  two  of  which  will  have  two  motors  and 
two  others  four  motors ;  by  loading  these  baggage  cars  the  engineers 
intend  to  determine  the  efl[icicncy  of  special  motors. 

Series  Parallel  Motor  Control.  — "E.\ec.  Eng.."  May  15,  calls  attention 
to  a  recent  Patent  Office  decision  from  which  it  seems  that  this  method 
of  coupling  street  railway  motors  is  public  property. 

linancial  Value  of  Street  A'ailway  Eranchise. — The  "Elec  Rev.,  "  May 
15,  reprints  a  short  paper  by  Mr.  Stevens. 

INSTALLATIONS.   SYSTEMS  AND  APPLIANCES. 

Switch.— "\.».  Nature,"  May  4,  publishes  a  good  illustrated  description 
of  a  small  switch  consisting  of  a  shoit  tube  of  insulating  material  closed 
at  both  ends  and  pivoted  so  that  it  can  be  moved  in  a  vertical  plane, 
the  two  metallic  pivots  entering  into  the  interior  which  contains  a 
globule  of  mercury  connecting  the  two  pivots  electrically  when  the  tube 
is  in  one  position  and  breaking  the  connection  when  the  position  is 
reversed;  the  construction  is  simple,  the  form  is  very  convenient  and 
the  contact  is  a  perfect  one;  there  is  no  oxidation  of  the  mercury  as  the 
tube  is  completely  sealed;  as  the  spark  is  produced  in  the  inttiior  of 
the  tube  this  form  of  switch  can  be  used  to  advantage  in  mines  and  other 
places  in  which  there  is  an  explosive  atmospheie  ;  the  switch  is  very 
highly  recommended  by  a  well-known  elec;rician. 

Budapest. — The  "Elek.  Zeit.,  "  May  2,  begins  the  publication  of  a  report 
by  Dr.  Kittler  on  one  of  the  stations  at  Budapest;  the  report  consists  of 
a  very  long  description  accompanied  by  a  large  number  of   illustrations. 

L^armstadt. — The  "Elek.  Zeit.,  May  2,  extracts  at  some  length  from 
the  report  on  the  operation  of  this  accumulator  station  for  the  year 
1893-4. 

Electric  Distrihution  in  OJfice  Buildings. — Ml.  Pierce's  article  (see 
Digest,  April  27),  is  continued  in  "Elec.  Eng'ing"  for  May;  he  deals 
with  the  mistakes  in  the  past,  calls  attention  to  the  importance  of  the 
fact  that  the  architect  should  confer  with  the  electrical  engineei  and 
discusses  the  three  pi  ime  considerations  :  safety,  reliability  and  economj-. 

Chicago  Slock  )'ards  Lighting  Plant  — .\  brief  illustrated  description  is 
given  in  the  "Elec.  Eng.,"  May  15. 

WIRES,   WIRING  AND  CONDUITS. 

Wiring  Done  ly  Central  Stations. — The  company  operating  the  Leices- 
ter station  has  organized  an  electric  light  fitting  department  carrying 
out  the  greater  portion  of  the  wirirg  and  the  fitting  in  the  town  ;  the 
Lond.  "Elec.  Rev.,"  May  3,  states  that  this  has  caused  much  indigna 
tion  among  the  local  electiical  firms  and  in  its  opinion  the  proceeding 
is  most  unjust  and  impolitic,  if  not  absolutely  illegal. 

//(oei.  — .According  to  the  "Elek.  Zeit.,"  May  2,  Di.  Muellendorff  and 
Mr.  Vorreiter  have  overcome  some  objectionable  features  of  the  ordinary 
fuses  by  using  lead  or  an  alloy  which  may  be  oxidized  but  which  does 
not  separate  into  its  constituent  metals,  and  covers  the  wire  on  the 
outside  with  a  thin  coating  of  nic^e  or  other  oxidiz^ble  metal. 

Underground  Mains  in  Berlin. — The  "Elek.  Zeit.,"  May  2,  contains  a 
communication  by  Mi.  Erhard  forming  a  part  of  the  discussion  of  the 
recent  paper  of  Dr.  Rallman  (see  Digest  last  week). 

Conduits  vs.  Casing'. — Lond.  "Lightning,"  May  2,  contains  the  con- 
clusion of  the  discussion  of  Mr.  Bathurst's  recent  article. 

A'elvin's  Law  of  Economy  in  Conductors. — Dr.  Perrine's  mathematical 
aiticle  is  continued  in  the  "Elec.  Eng'ing"  for  May;  among  his 
deductions  he  shows  that  no  maximum  of  economy  is  attained  below  the 
highest  practical  values  for  power  and  E.  M.  F.  ;  the  remaining  possible 
cases  of  transmission,  he  states,  may  all  be  solved  "by  deteimining 
the  current  by  considerations  foreign  to  the  question  of  the  most  econo- 
mical cost  of  transmission,  using  the  line  to  carry  the  current  so  deter- 
mined, as  given  by  the  couditions  of  Kelvin's  law. "  Various  solutions 
are  admissible  on  other  bases  of  economy  than  those  which  he  has  used  ; 
the  lowest  possible  cost  will  in  general  give  a  diffeient  result  than  that 
obtained  by  determining  the  maximum  net  revenue,  while  a  maximum 
value  might  be  nh'ained  for  the  percentage  which  the  net  gain  bears  to 
the  amount  of  capital  used  in  the  installation,  or  the  maximum  value  of 
the  ratio  of  the  net  gain  to  the  total  amount  of  capital  annually  used  in 
the  tiansmission,  might  be  determined;  he  shows  how  each  case  may 
be  represented  in  the  equations. 

ll'iring  Table  for  Motors. — A  convenient  table  for  small  motors  for  110 
and  220  volt  circuits  prepared  by  Mr.  Barriett,  giving  the  size  of  wire 
for  various  distances  and  poweis,  is  published  in  the  "Elec  Eng.," 
May  15. 

I-'astenings  in  Walls. — The  one  described  in  the  Digest,  Jan.  19,  is 
illustrated  in  the  "Elec.  Eng.,"  May  15. 
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ELIiCTRO-I'HYSICS  AND  MAGNETISM. 
Effects  a/  Electrit:  Currenls  in  Iron  on  lis  Magnftiim.—h.  Royal    lustitu- 

lion  paper  by    Dr.  J.  Hopkinsoa    is    reprinted    with  a  lar^e    number    of 

illustrations  in  the  I.ond.  "Elec.  Rnff.,"  May  3.  He  describes  interest- 
ing experiments  made  with  test  coils  encircling  portions  of  the  iron  at 
different  depths  of  a  solid  core,  showing  that  it  takes  considerable  time 
for  the  magnetism  to  penetrate  the  inteiioi  of  a  solid  core;  the  subject 
mattel  is  similar  to  that  in  a  recent  paper  by  the  same  authoi  in  con- 
nection with  Mi.  Wilson  (see  Digest,  March  16,  23  and  30).  He  shows 
that  the  slowness  of  changes  of  induction  depends  on  the  largeness  of 
the  ratio  of  induction  to  the  magnetizing  force  and  therefore  when  this 
ratio  is  small  the  changes  will  occur  comparatively  rapidly  while  when 
it  is  large  they  occur  more  slowly  ;  these  phenomena  concerning  the 
limes  at  which  changes  of  inductions  occur  in  the  cores  of  electiomag- 
nets.  have  a  close  analogy  to  the  letardation  of  signals  in  cables;  in 
order  to  compare  these  the  curves  for  the  cables  should  show  the  rate  of 
change  of  current  and  not  the  currents  themselves,  and  there  will  then 
be  a  remarkable  similarity  with  the  magnetic  curves.  He  shows  some 
applications  of  these  phenomena,  a  very  practical  one  being  to  the  cores 
or  transfoimers,  in  which  the  variations  of  inductions  diminished 
greatly  toward  the  centre,  the  induction  there  being  but  little  affected 
by  the  changing  current  in  the  niagnetiz.ing  coils.  The  results  of 
certain  experiments  showed  that  in  practice  manufacturers  have  lamj- 
nated  the  iron  about  enough  and  not  too  much.  In  conclusion  he 
indulges  in  what  he  calls  a  wild  speculation  ;  suppose  a  magnet  as  large 
as  the  earth  surrounded  by  a  coil  having  a  magnetizing  force  of  2.5  in 
which  the  current  was  reversed,  it  would  take  some  thousands  of 
millions  of  years  before  the  rate  of  disturbance  at  the  centre  attained  its 
maximum  value;  he  then  asks  if  it  is  not  "conceivable  that  the  mag- 
netism of  the  earth  may  be  due  to  currents  in  its  material  sustained  by 
its  changing  induction  but  slowly  dying  away." 

Effect  of  E.xtrenu-  CoLI  on  Miigiuts.  —  \n  2ja  a.\iSUAC\.  of  Prof.  Dewar's 
lecture  on  the  scientific  uses  of  liquid  ail  published  in  the  Lond.  "Elec. 
Rev.,"  May  3,  a  brief  description  is  given  of  a  series  of  experiments  on 
the  magnetic  moment  of  small  magnets  cooled  to  182  degrees  C.  ;  fiom 
this  it  appears  that  every  magnet  has  individual  chaiacteiistics  that 
may  either  result  in  no  change  on  cooling  or  the  addition  or  substraction 
of  from  12  to  24  per  cent.  ;  a  repetition  of  the  cycle  of  beating  and  cool- 
ing brings  the  magnet  to  the  steady  state  in  which  cooling  always  causes 
an  increase  in  the  magnetic  strength  of  from  30  to  50  per  cent,  and  the 
reheating  brings  about  no  loss  in  the  original  magnetic  moment ;  he 
believes  that  such  a  marked  alteration  of  magnetic  strength  might  be 
used  as  a  thermometer  in  low  temperature  lesearch.  He  intends  to 
make  accurate  observations  of  the  permeability  and  susceptibility  of  the 
magnetic  metals  at  the  temperature  of  boiling  liquid  air. 

Deviatioti  of  the  Compass.— kn  abstract  of  a  Society  of  Arts  paper  by 
Prof.  Reinold  is  published  in  the  Lond.  "'Elec.  Eng.,"  May  3;  he  con- 
siders the  action  on  the  compass  of  the  magnetism  induced  in  the  iron 
of  the  ship,  and  describes  the  methods  of  correcting  the  errors. 

Altcinating  and  Interrupted  Currents. — Prof.  Forbes'  lecture  is  con- 
cluded in  the  I.ond.  "Elec.  Eng.,"  May  3.  Among  some  further 
analogies  he  showed  a  disc  of  paper  loaded  with  shot  around  the  cir- 
cumference and  rotated  at  a  lapid  speed;  if  the  edge  of  this  is  bent 
down  it  appears  that  it  retains  the  shape  continuously  for  a  long  time. 
An  elastic  string  fixed  at  the  bottom  and  twisted  at  the  top  is  given  as  an 
analogue  of  a  cable  of  large  capacity  which  is  insulated  from  the  earth, 
the  twist  representing  the  E  M.  F.  ;  the  capacity  is  said  to  be  a  yielding 
and  the  charge  is  the  amount  of  that  yielding.  In  anothei  case  he 
showed  a  string  suspended  from  a  spring  with  a  set  of  vanes  and  two 
nozzles  blowing  against  the  vanes;  the  string  passes  down  through 
glycerine  and  water  in  a  tube  and  at  the  bottom  there  is  a  mirroi  for 
reflecting  the  beam  of  light;  the  spring  acts  as  a  condenser  and  the  air 
blowing  on  the  vanes,  takes  the  place  of  the  battery,  a  spring  below 
taking  the  place  of  a  condenser;  this  is  given  as  an  analogy  to  the 
Atlantic  cable.  (Some  of  the  analogies  are  of  interest  but  the  descrip- 
tions are  not  as  clear  as  might  be  desired.) 

Discovery  of  the  Induction  o/  Electric  Currents.  —  In  a  Physical  Society 
paper  by  Prof.  S.  Thompson  on  "A  Neglected  Experiment  of  Ampere," 
lepiinted  in  the  Lond.  "Elec.  Eng.,"  May  3,  he  stated  that  in  1822 
Ampere  made  an  experiment  which  if  it  had  been  properly  followed  up 
would  have  led  to  the  discovery  of  the  induction  of  electric  currents 
nearly  ten  years  before  the  publication  of  Faraday's  results. 

Contact  Resistance  of  Meta/s.—The  Lond.  "Elec,"  May  3,  abstracts 
briefly  an  article  by  Mr.  Branly  from  the  "Comptes-Rendus, "  April  22; 
the  abstract  was  reprinted  in  The  Electrical  World  last  week,  p.  578. 

Scientific  Uses  of  Liquid  .-lir.—The  Lond.  "Elec.  Rev.,"  May  3, 
abstracts  at  some  length,  with  illustrations,  a  lecent  interesting  lecture 
by  Prof.  Dewar ;  the  only  portion  of  special  inteiest  to  electricians  is 
abstracted  above  under  "The  Effect  of  Extreme  Colds  on  Magnets." 

Complex  Quantities  and  l'^ectors.—"'E\ec.  Eng'ing"  for  May  contains  a 
short  article  by  Mr.  Dummeique  on  "Elements  of  Complex  Quantities 
and  Vectors  with  Reference  to  Their  Use  in  Alternating  Current  Woik,  " 
in  which  he  gives  a  brief  introduction  and   shows    how   such    quantities 


are    added,  subtracted,  multiplied    and    divided.     An    editorial    in    the 
same  issue  gives  a  brief  insight  into  the  subject  of  vector  quantities. 

I'resiure  in  Dielectric  or  Magnetic  Mediums.— The  "Aiuer.  Jour,  of 
Mathematics"  contains  a  long,  highly  mathematical  article  in  French, 
by  Prof.  Duhcm. 

Slow  Changes  in  the  Magnetic  I'ermeability  of  Iron.—tAx.  Mordey's 
paper,  which  was  abstracted  in  the  Digest,  March  16  and  23,  is  sum- 
marized  briefly  in  the  "lilec.  Eng.."  May  15. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Ozone  Hleaching  Installation. -The  "Elek.  An/,.."  April  25,  gives  an 
illustrated  description  of  the  installation  at  Greiffcnberg;  it  is  of  interest 
as  it  is  the  only  one  of  its  kind  and  as  it  has  been  in  operation  for  over 
a  year;  the  procL-ss  used  is  that  of  Siemens  &  Halske,  and  in  the  present 
installation  it  is  used  for  bleaching  yarn.  Thiee-quarter  bleaching  is 
accomplished  in  seven  hours  while  complete  bleaching  requires  two  or 
three  such  operations;  after  the  bleaching  the  yarn  is  treated  with  chlo- 
ride of  calcium  as  usual,  except  th.-it  the  solution  is  much  weaker;  ozone  is 
made  fiom  the  air  in  60  tubes,  the  power  being  obtained  from  an  alternator 
requiring  three  horse-power;  the  appearance  of  the  bleached  product  is 
the  same  as  when  the  bleaching  was  done  by  the  sun  and  the  strength 
of  the  threads  was  in  some  cases  even  greater;  the  cost  is  not  appreci- 
ably less  than  that  of  the  ordinary  process;  the  time  is  much  less  being 
about  one-third  in  summer  and  114  in  winter  ;  the  chief  advantage  is 
that  the  work  may  be  done  in  a  building,  that  less  time  is  required  and 
that  the  process  is  independent  of  the  weather. 

Purification  of  Sugar.— 1-a  the  "Elektrochem.  Zeit. "  for  May  Mi. 
Dammeyer  gives  comparative  results  obtained  by  the  ordinary  process 
and  by  his  electric  process,  showing  advantages  in  favor  of  the  latter; 
in  the  Ottleblen  factory  where  he  made  experiments  with  his  process  it 
has  since  been  introduced;  it  is  also  used  in  a  factory  in  Russia. 

The  process  of  Messrs.  Gawalowski  and  Hoenig  for  the  application 
of  electrolysis  in  the  manufacture  of  sugar,  is  briefly  described  in  the- 
same  journal. 

Reduction  of  Highly  Electro-positive  Metal.— According  to  Lond.  "Engi- 
neering." May  3,  Mr.  Pyke  at  the  recent  Royal  Society  soiree  showed  the 
"Hydrogen  Wall"  the  object  of  which  was  to  obtain  a  greater  efficiency 
in  the  reduction  of  the  highly  electro-positive  metals  such  as  potassium, 
from  aqueous  solutions;  he  produces  an  amalgam  by  placing  the  mer- 
cury in  a  porous  vessel;  the  amalgam  is  richest  at  the  .top  which  is 
farthest  removed  from  the  liquid  ;  the  action  of  the  device  is  said  to  be 
the  prevention  of  the  liberation  of  hydrogen  at  the  electrolytic  contact 
surface  ;  in  the  ordinary  airangement  hydrogen  is  liberated  Dy  local  action 
at  the  contact  surfaces  of  the  mercuiy  and  the  amalgam,  and  the  full 
extent  of  the  current  and  the  direct  action  of  the  depositing  current  is 
negatived;  no  further  description  is  given. 

Deposition  of  Cuprous  O.vide.  —  According  to  the  Lond.  "Elec. 
Rev.,"  May  3,  Dr.  Hammerl  pointed  out.that  the  deposit  from  a  solution 
of  copper  sulphate  raised  to  the  boiling  heat,  is  composed  almost 
entirely  of  cuprous  oxide  and  it  is  suggested  that  probably  a  useful  and 
handsome  preservative  coating  might  in  this  manner  be  applied  to  cer- 
tain metals. 

RemarKahle  Electrolytic  Fhenomenan. — The  Lond.  "Elec.  Rev.,"  May 
3,  offers  the  following  explanation  for  the  phenomena  noticed  by  Mr. 
Reed  and  described  in  the  Digest,  .\pril  20;  it  is  doubtless  that,  in  case 
of  metals  possessed  of  little  tenacity,  particles  are  torn  from  the  elec- 
trode by  the  hydrogen  gas  violently  disengaged  from  its  surface. 

Electro-metallurgy.-A,  paper  of  some  length  by  Mr.  Moissan,  read  at  a 
recent  congress  in  Paris,  is  reprinted  in  "L'Elec,"  May  4;  it  consists  of 
a  summary  of  his  recent  interesting  researches  with  his  electric  furnace. 
Antidote  forl'russic  /JaV.  — According  to  the  "Elektrochem.  Zeit."  Dr. 
Autal  has  found  that  cobalt  nitrate  is  the  best  antidote  for  potassium 
cyanide  or  similai  compounds  used  in  many  electrolytic  baths;  it  is 
given  in  the  form  of  a  subcutaneous  injection  of  a  five  per  cent,  solution 
in  quantities  of  20  to  30  cb.  cm.,  as  also  in  internal    doses. 

Electrolytic  E.xtraction  of  Xatural  Dyes.—Xtsit  first  part  of  an  article  by 
rJr.  Foelsing  is  published  in  "Elektrochem.  Zeit."  for  May. 

Chemometer.-A  paper  with  this  title  by  Dr.  Ostwald  from  the  "Zeit. 
f.  Phys.  Chem."  is  translated  in  the  "Chem.  News."  March  22,  29, 
April  5  and  11;  he  suggests  measuring  chemical  energy  by  finding  the 
electrical  potential  accompanying  it  by  means  of  an  electrometer;  this 
electrometer  will  serve  as  a  chemometer  under  certaiu  conditions,  one 
of  them  being  the  presence  of  an  electrolyte. 

High  Voltage  C<7/.  — According  to  the  Lond.  "Elec.  Rev.,"  May  3,  Ml. 
Fitzgerald  made  a  cell  the  positive  plate  of  which  was  of  aluminum  in  a 
solution  of  caustic  potash  and  the  negative  was  a  carbon  plate  in  strong 
nitric  acid  contained  in  a  poious  pot;  the  voltage  was  2.8;  it  is  not 
adapted  for  ordinary  use  on  account  of  the  cost  of  working  it,  but  is  of 
interest  from  a  theoretical  point  of  view. 

Tin-Chromic  Chloride  CV//.— The  Physical  Society  paper  by  Mr. 
Skinner,  abstracted  in  the  Digest,  March  9,  is  published  in  full  with  the 
illustration  in  the  "Phil.  Mag."  for  May. 

Therino-Chemical  Carbon  Cells.— A   German    translation    of   the    recent 
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paper  of  Mr.  Korda  abstracted  in  the  Digest,  May  4  (see  also  May  lU.  is 
piiblisbed  in  the  "IJlek.  Zeit.,"  May  2. 

Eltctrochemical  GoU  Extracting  Process.— the  following  new  process 
recently  patented  by  Dr.  Gaze,  of  New  Zealand,  is  described  in  "Kng. 
and  Min.  Jour.,"  May  11.  The  solution  is  chloride  of  bromine;  a  num- 
ber of  porous  cells  fillid  with  water  and  containing  carbon  rods, 
are  placed  in  a  large  vessel  which  is  filled  with  a  strong  solu- 
tion of  chloride  and  bromide  of  sodium,  with  carbon  rods  immersed 
in  it;  on  passing  a  strong  current  tbiough  this,  chloride  of 
bromine  is  formed;  this  is  drawn  into  a  vat  containing  the  crushed 
ore  in  a  close  vessel  under  a  pressure  of  -SO  pounds  to  the  inch  and 
left  there  for  one  or  two  hours,  during  which  time  the  whole  of 
the  gold  is  dissolved  ;  after  filtering,  it  may  be  used  again  until  it  is 
rich  in  gold  or  weak  in  solvent  power;  it  is  then  run  into  an  electrolytic 
cell  similar  to  the  one  described  above  and  a  strong  curient  passed 
through  it.  producing  chloro-broinic  acid  which  liberates  the  gold  in 
the  form  of  a  purple  powder;  the  solvent  tends  to  split  up  as  the  solu- 
tion becomes  charged  with  hydrochloiic  and  hjdrobiomic  acids;  this 
he  neutralizes  with  caustic  soda  which  produces  the  original  salts;  any 
gold  in  this  solution  is  recovered  by  electrolytic  deposition. 

Electro-Metallurgy  0/  Gold.— A.  second  letter  by  Mr.  Andreoli  on  "Is 
the  Use  of  Cyanide  Potassium  for  Gold  K.xtraction,  Public  Property?" 
is  published  in  the  "Kng.  and  Min.  Jour.,"  May  11;  it  lefers  to  the 
recent  litigation  in  England. 

Eleclrolysis  of  GolJ.—h.  brief  abstract  of  Dr.  Keith's  recent  paper  (see 
Digest,  April  6,  13,  27,  May  4),  is  published  in  "Elec.  Eng.,"  May  15. 

Local  Action  ^in  Accumulators.— K  translation  of  the  article  by  Mi. 
Darrieus  which  was  abstracted  briefly  in  the  Digest,  Dec.  1,^,  is  leptinled 
in  the  "Klec.  Age,"  May  4;  (the  translation  is  the  same  as  the  one  in 
the  Lond.  "Elec.  Rev.."  Jan.  11,  mentioned  in  the  Digest,  Feb.  2, 
although  no  acknowledgment  is  made). 

High  I'oltagc  i^.iWf^j.— According  to  "El'ty."  May  15,  the  following 
cell  has  lecently  been  described  (but  wheie,|is  not  stated)  :  metallic 
magnesium  is  placed  in  a  solution  of  ammonium  chloride,  and  a  plate 
of  copper  in  a  solution  of  cupiic  chloride  and  hydrochloric  acid ;  the 
E.  M.  F.  is  three  volts  and  the  inieinal  resistance  quite  low;  the  current 
is  said  to  be  constant  for  long  periods;  no  furthei  information  is  given. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Specific  Resistance  of  Brasses. — "Elek.  Zeit.,"  May  2,  contains  an 
article  by  Dr.  Haas  in  which  he  gives  the  results  of  very  carefully  made 
tests  to  determine  the  specific  resistance  and  the  temperature  coefficient 
of  a  large  number  of  alloys  ot  copper  and  zinc;  he  was  prompted  to 
make  inese  researches  as  existing  data  was  scant  and  unreliable.  He 
made  28  alloys  with  diffeient  proportions  of  zinc;  the  copper  and  zinc 
were  very  puie  and  were  caiefuUy  melted  so  as  not  to  introduce  impuri 
ties;  of  these  alloys  only  those  contaiLing  less  than  50  pel  cent,  of  zinc 
could  be  drawn  out  into  wires,  the  others  could  not  be  worked  on 
accouut  of  theii  hardness  and  biittleness;  32  tests  weie  made  with  each 
wire;  the  proportion  of  the  constituents  was  determined  by  analysis. 
The  results  are  given  in  the  following  table  ; 
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The  resistance  of  the  alloys  was  found  to  be  a  lineai  function  of  the 
temperature:  curves  constructed  from  the  data  in  the  table  showed  that 
the  specific  resistance  increases  rapidly  at  first  with  the  percentage  of 
zinc,  up  to  about  5  per  cent.,  reaches  a  maximum  of  34  per  cent,  after 
which  it  diminishes  again;  alloys  containing  14  and  47  per  cent,  of  zinc 
have  the  same  specific  resistance;  the  curve,  if  continued  still  farther, 
would  have  another  point  of  inflection,  ascending  again.  From  the 
curve  representing  the  temperature  coeflScients,  the  latter  falls  rapidly 
at  first  with  increasine  amounts  of  zinc  up  to  5  per  cent.,  then  gradually 
being  nearly  horizontal  between  17  and  30  per  cent,  after  which  it  rises 
quite  rapidly;  the  mimimum  is  at  about  33  per  cent.  With  34  per  cent. 
of  zinc  it  will  tberefoie  be  seen  that  there  is  a  maximum  of  the   specific 


lesistance  with  a  minimum  temperature  coefficient;  this  proportion 
corresponds  to  a  molecule  of  two  atoms  of  copper  and  one  of  zinc,  from 
which  he  concludes  that  copper  combines  chemically  with  zinc  in  that 
particular  alloy. 

Magnetic  J  ester  for  Measuring  Hysteresis  in  S/icct  //oh.  — The  discus- 
sion of  Prof.  I';wing's  paper  (see  Digest  last  week)  is  published  in  full 
in  the  Lond.  "Ivlec,"  May  3.  Dr.  Fleming  thought  it  would  be 
simpler  to  revolve  the  magnet.  Prof.  Ayiton  questioned  whetbei  it  was 
right  to  assume  that  the  ratio  of  the  hysteresis  iif  dilTcient  irons  with 
diffeient  inductions,  was  the  same ;  he  describes  an  instiumcnt  which 
he  made  some  years  ago  for  obtaining  the  B-H  cuive  quite  quickl}  ;  it 
consisted  of  a  small  scpaiatelyexcited  dynamo,  the  specimen  to  be  It.'ttd 
forming  the  yoke  having  a  coil  of  wire  encircling  it;  the  armature  was 
rotated  by  a  small  motor  at  a  fixed  speed,  a  voltmeter  being  connected 
to  the  brushes;  an  ammeter  inserted  in  the  circuit  of  the  coil  around 
the  yoke  piece,  gave  the  magnetizing  current  and  the  voltmeter  the 
corresponding  induction  in  the  iron;  by  merely  alternating  the  resist- 
ance a  series  of  points  on  the  curve  was  easily  obtained  ;  it  has  the  disad- 
vantage that  if  the  hysteresis  is  to  be  determined  the  area  of  the  curve  has 
to  be  taken,  but  it  enabled  the  permeability  to  be  measured  at  the  same 
time.  Prof.  Forbes  stated  that  one  could  not  trust  to  hysteresis  being 
pioportional  in  different  specimens  of  iron  at  different  intensities;  he 
thsugbt  that  the  eddy  cuiients  in  the  iron  itself  might  possibly  be  quite 
perceptible;  he  recalled  an  apparatus  made  by  Prof.  IClihu  Thomso 
some  years  ago  in  which  the  sheet  iron  was  cut  into  circles  which  were 
piled  up  into  a  small  cylinder  mounted  on  a  pivot  and  retained  in  posi- 
tion by  a  spiral  spring;  a  field  was  then  rotated  around  the  cylinder  and 
the  deflections  produced  by  the  toision  due  to  hysteresis  were  measured, 
the  deflection  being  proportional  to  the  force  required  to  overcome  that. 
Mr.  Siemens  stated  that  it  was  very  necessaiy  to  avoid  as  much  as  pos- 
sible all  handling  of  the  pieces  to  be  tested;  he  did  not  think  that  the 
state  of  the  iion  could  be  gotten  back  again  by  annealing ;  the  only 
drawback  to  the  instrument  was  that  the  pieces  lequired  filing  which 
would  at  once  make  the  results  quite  diiTeient;  he  preferied  to  continue 
to  use  the  ballistic  method  in  his  shops.  Mr.  Bailey  suggested  that 
there  would  be  a  certain  amount  of  demagnetization  of  the  specimen 
under  test.  Mr.  Trotler  thought  that  the  hardening  of  the  edges  by 
shearing  ought  to  be  allowed  for.  In  reply  Prof.  Kwing  stated  that  the 
reason  why  the  specimen  and  not  the  magnet  was  made  to  revolve  was 
that  if  the  specimen  be  made  the  stable  body  it  should  always  have 
precisely  the  same  amount  of  mechanical  stability,  which  is  hard  to 
secure  in  piactice;  regaiding  the  fanning  action  he  stated  that  there  was 
no  material  effect  produced  by  the  carrier  when  wood  was  substituted 
for  iron;  he  gave  sufficient  proof  of  the  unimpoitance  of  eddy  currents; 
regarding  the  annealing,  his  experience  was  that  if  the  annealing  was 
done  in  the  same  way  it  produced  the  same  results  each  time;  regaiding 
Prof.  Ayrton's  instrument  he  stated  that  for  the  BH  curve  was  obtained 
after  a  great  deal  of  work,  the  results  had  to  be  reduced  to  absolute 
values,  the  curve  drawn  and  the  area  measured  ;  in  practice  the  pieces 
would  piobably  be  stamped  like  the  transformer  plates  themselves. 

The  same  issue  contains  a  communication  by  Mr.  .\ddenbrooke  in 
which  he  mentions  some  experiments  of  his  own  confirming  the 
unexpected  results  of  Ewing,  namely,  that  the  readings  of  the  instru- 
ment were  not  affected  materially  by  variations  in  the  number  of  sample 
sheets  used ;  45  strips  of  armature  iron  weie  tied  in  a  bundle  fixed 
between  the  poles  of  a  U  magnet,  leaving  an  one-fourth-inch  air  gap 
between  the  ends  of  the  samples  and  the  other  pole;  a  pull  of  four 
ounces  was  required  to  detach  the  magnet  from  the  armature  (the  pull 
being  in  the  direction  of  the  laminations,  that  is.  perpendicular  to  the 
pole  of  the  magnet  and  apparentlj  tended  to  detach  the  iron  from  one 
pole  and  pull  it  towaid  the  other) ;  they  were  then  removed  and  one 
sheet  substituted  for  them  reducing  the  section  to  ^'5  and  the  pull  was 
then  eight  ounces  or  double  what  it  was  before;  the  greater  coercive 
foice  with  the  fewer  sheets  increased  the  hysteresis  as  the  section  of  the 
iron  is  diminished  and  so  secures  a  balance  over  a  certain  range. 

.Siiiniiarine  Ca/'le  Vesting.— The  Lond.  "Klec,"  May  3,  continues  the 
serial  by  Mr.  Wilkinson  on  "Notes  on  Submarine  Cable  Work"  the  first 
parts  of  which  were  published  in  that  journal  about  two  years  ago;  he 
intends  to  consider  electrical  tests  foi  the  localization  of  faults  and 
bleaks,  adhering  to  the  practice  and  methods  in  common  use  today;  in 
the  present  portion  he  describes  the  earth  overlap  tests  and  the  earth 
overlap  as  a  loop. 

Apparatus  for  Testing  Ltghtning  RoJs.—k  brief  description  of  an 
apparatus  is  published  in  "L'Eclairage  Elec,"  April  20. 

Portalile  Jesting  .W.— An  illustrated  description  of  a  complete  set, 
made  in  England,  for  testing  installations  is  given  in  "L'Elec,"  May  4. 

Conductor  Materials.— "'E\ec.  Eng'ing"  for  May  contains  an  article  by 
Dr.  Periine  in  which  he  gives  the  general  elementary  formulas  for  the 
resistance  of  wires  and  discusses  the  specific  lesistance  of  copper,  calling 
attention  to  the  eff'ect  of  impurities,  most  important  of  which  is  the 
suboxide  of  copper ;  the  briltleness  of  electrolytic  copper  he  accounts 
for  by  the  presence  of  hydride  of  copper  formed  in  the  deposition,  and 
the  briltleness  and  low  conductivity  of  over-refined  fused  copper  is  due  tc 
the    piesence    of    carbide  of  copper  foimed  in  the  presence  of  carbon  as 
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soon  as  the  suboxide  disappears;  the  electrolytic  copper  which  has  been 
caiefuUy  melted  or  which  hds  been  so  deposited  as  to  avoid  the  forma- 
tion of  the  hjdiide,  invaiiably  has  a  conductivity  seveial  per  cent, 
above  the  Matthiesfen  standard  ;  he  gives  a  table  of  the  relative  conduc- 
tivities of  copper  alloyed  with  other  substances  showiuK  that  a  very 
serious  reduction  of  conductivity  is  pioduced  by  even  a  small  percentage 
of  alloyed  material. 

TKLHGKAPHY,   TIJI.KPHONY  AND  SKiNALS. 

Carb.mdU  MiirDphone. — According  to  the  I.ood.  "IClec.  IvntJ.,"  May  3, 
some  tests  were  recently  luade  by  the  lielirium  Government  under  the 
direction  of  Mr.  Banne:.ux  who  considers  that  they  have  not  proved 
the  superiority  of  the  Caibonelle  system  (described  in  Digest,  Jan.  121, 
over  the  transmitters  such  as  llunnings,  Grunewald,  etc. 

Teltphotu  Service  in  Englaiui. — The  Pailiamenlary  inquiry  is  reprinted 
in  the  Lond.  "IJlec.  Rev."  and  I.ond.  "IClec,"  May  3. 

Telephony  in  Denmark.— K  brief  description  is  given  in  the  "Ivlek. 
Zeit.,"  Miy  2. 

Domestic  Telephone  Apparatus.— hn  illustiatert  description  of  a  Ger- 
man system  is  given  in  the  "Klek.  Zeit.,"  May  2. 

Switzer/anc/.—T\se  "Elek.  Zeit.,"  May  2,  abstracts  some  geneial 
statistics  regarding  telegraphy  and  telephony  in  Swilzeiland  for  the  year 
18V4 

Comparative  Telegraphic  Statistics  for  /JV,,\— The  "Jour.  Teleg. ," 
April  2S,  publishes  its  annual  table  of  statistics. 

History  of  the  German  Telegraph  Department.— The  "IJlek.  Zeit.,"  May 
2,  in  an  editorial  reviews  briefly  the  development  in  this  department  for 
the  last  25  years  during  which  time  it  was  under  the  direction  of  Di. 
von  Stephan. 

Laying  a  Cable  from  Zara  to  Pola. — A  description  of  the  laying  of  this 
cable  is  published  in  "Zeit.  fuer  Elek.,"  May  1. 

Semaphore  Signals. — The  Fiedler  signal,  which  is  operated  electrically, 
is  described  in  the  "Elek.  Zeit.,"  May  2,  by  Mr.  Kohlfuerst. 

Electrolysis  of  Underground  Telephone  Cables  in  Milwaukee. — "Elec. 
Eng'ing"  foi  May  reprints  a  recent  paper  by  Ml.  Dexter  giving  a  sketch 
of  the  conditions  found  in  the  subways  of  the  Wisconsin  Telephone 
Company  a  year  ago.  and  the  measuie.s  taken  to  alter  these  conditions  in 
order  to  prevent  damage  to  the  lead  cables  through  electrolysis;  a  com- 
plete map  of  the  system  was  made  showing  the  voltage  between  the 
cables  and  the  earth  in  each  manhole  ;  the  results  of  a  number  of  these 
measurements  are  given;  in  one  case  a  current  of  27  amperes  at  five 
volts  was  found  flowing  from  the  water  main  to  the  cable;  out  of  144 
manholes  the  cables  in  35  weie  positive  to  the  earth  while  in  the 
majority  they  were  negative  with  a  maximum  of  six  volts,  in  which  the 
current  flowed  from  the  earth  to  the  cables;  at  these  points  there  is 
nothing  to  fear  but  at  the  points  where  the  current  was  leaving  the  cable 
to  the  earth  it  was  destroying  the  covering.  The  cables  were  cleared 
and  covered  as  much  as  possible  with  asphalt  paint  and  number  0  cop- 
per wites  were  run  from  a  number  of  manholes  connecting  the  cables 
with  the  negative  bus  bar  at  the  railway  power  house;  this  changed  the 
leadings  from  a  positive  to  a  negative  value;  this  system  of  wires  car- 
ries a  current  of  210  amperes  back  to  the  station  ;  in  all  of  the  manholes 
the  cables  are  at  present  negative  with  regard  to  the  earth  and  there  is 
now  no  point  in  the  system  where  the  current  leaves  the  cables  except 
by  the  copper  conductors;  no  destroying  eTect  is  therefore  taking  place. 

Telephone  for  .Mines.— \  brief  illustrated  description  of  a  set  made  by 
the  Bell  Company  adapted  especially  foi  mines,  is  published  in  "Eng. 
and  Min.  Jour.,"  May  11  ;  in  this  it  is  claimed  that  the  difficulties  due 
to  the  corroding  action  of  dampness  and  gases  have  been  overcome;  as 
few  metal  parts  as  possible  are  e.xpDsed;  wood  was  found  to  be  the  best 
material  to  use;  it  is  thoroughly  creosoted  and  covered  with  waterpioof 
paint. 

Chicago  Telephone  Company. — "Elec.  Eng'ing"  for  May  contains  an 
editorial  by  Mr.  DeLand  stating  some  facts  correcting  a  recent  article 
in  a  contempoiary. 

Genesis  of  the  American  Electric  Telegraph. — An  abstract  of  a  recent 
paper  by  Mi.  F.  L.  Pope  including  portraits  of  Morse  and  VaiJ  is  pub- 
lished in  "Elec.  Eng.,"  May  15. 

Fire  Alarm  System.— The  "Universal"  system  is  described  and  illus- 
trated in  the  "lilec.  Eng.,"  May  IS. 

Eire  Telegraph.— Thai  used  in  Brooklyn  is  described  and  illustrated  in 
the  "Elec.  Age,"  May  11. 

MISCELLANEOUS. 

Superficial  Carburation  of  .Armor  Plates.  —  According  to  "L'Eclairage 
Elec,"  April  20,  Mr.  Garnier  suggests  an  application  of  electricity  for 
facilitating  the  opeiation  of  superficially  hardening  armoi  plates;  in  the 
well-known  Harvey  process  the  plates  are  covered  with  chaicoal  and 
then  heated.  Mr.  Gamier  suggests  to  facilitate  the  operation  by  making 
the  plate  the  cathode  and  covering  it  with  a  thin  coaling  of  charcoal  over 
which  is  placed  a  plate  of  sheet  iron  which  latter  forms  the  annode;  a 
current  of  50  amperes  at  three  or  four  volts  is  then  passed  through  this 
while    the    whole    is    heated    to  a  red  heat;  the    action  takes  place  suf- 


ficiently rapidly  that  there  is  no  fear  of  burning  the  metal.  The  method 
has  not  yet  been  tried  in  practice  hut  the  reseaiches  have  establi'-hril 
the  fact,  which  he  says  is  not  generally  known,  of  the  possibility  ■'! 
transporting  carbon  by  means  of  electricity  from  the  positive  to  lli>- 
negative  pole.  He  is  now  making  expeiiinents  to  use  the  electric  cui  ■ 
rent  in  conjunction  with  heat  to  eliminate  from  metallic  baths  the 
o'>jectionable  metalloids  such  as  sulphur  or  phoFpborus  and  also  lo 
separate  the  alloyed  metals;  thertsults  already  obtained  applied  to 
nickle  showed  that  this  method  has  a  future. 

Laboratory  Apparatus  for  Producing  Calcium  C«r^*V/<'.  —  .\  simple  form 
of  apparatus  is  described  and  illustrated  by  Dr.  Krueger  in  tbt  "Klek- 
tiochein.  Zeit."  for  May.  .V  current  of  75  amperes  and  40  volts  is  said 
to  be  sufficient,  although  W  to  120  amperes  is  preferable;  the  furnace 
consists  simply  of  a  graphite  crucible  holding  about  one  pint,  around 
the  outside  of  which  is  fastened  a  closely  fitting  iron  ring  which  serves 
as  a  contact  for  the  leads;  the  second  electrode  is  an  ordinary  carbon 
rod  as  u«ed  for  arc  lamps;  50  parts  of  burnt  lime  and  36  parts  of  coal  are 
finely  pulveri'.ed  and  well  mixed;  aftei  the  arc  is  established  this  is 
introduced  little  by  little  into  the  crucible;  100  grams  of  the  carbide  can 
be  produced  in  a  short  time;  he  prefers  mixing  the  pulverized  material 
with  a  dilute  solution  of  sugar  and  woiking  it  into  small  lumps  which 
are  then  introduced  into  the  crucible.  He  desciibes  a  lamp  foi  burning 
acetylene  and  the  process  of    making  alcohol  with   the  aid  of   this  gas. 

Torpedos.—\  lecture  by  Mr.  Stehlik  is  briefly  abstracted  in  the  "Zeit. 
fuer  IClek.,"  May  1. 

A'oyal  Society  Soiree  — Very  brief  descriptions  of  a  number  of  interest- 
ing exhibits  at  the  first  annual  soiree  of  the  Royal  Society  are  published 
in  the  Loud,  "ivngiueering,"  May  3;  most  of  those  referring  loelectrical 
subjects  have  already  been  described  in  these  columns. 

i'a'entLaw.—'Vhe  "Foium"  for  May  contains  a  well-written  article 
by  Prof.  Thurston  on  "Our  Debt  to  Inventors:  Shall  We  Discourage 
Them)'"  in  which  he  points  out  that  the  modern  material  advancement 
practically  dales  fiom  the  time  of  the  general  recognition  of  the  inven- 
tor's rights  and  shows  that  a  spirit  diametrically  opposite  to  the  one  in 
which  the  patent  system  was  conceived,  has  sprung  up  within  a  few 
years,  referring  in  paiticular  to  the  recent  decision  in  the  Bates  case 
which  he  says  must  inevitably  result  in  the  repression  of  the  inventive 
spirit;  the  law  as  it  stands  he  says  is  an  insult  and  a  direct  injury  of 
enormous  magnitude  to  the  inventor.  .\  portion  of  this  article  is 
reprinted  in  the  "Elec.  Age,"  May  II. 

Patents. — "Elec.  Eng'ing"  for  May  contains  a  shoit  article  by  Mr. 
Smith  on  "International  .\greements  about  Patents." 

Biographical.— Tbe  ".\mer.  Mathematical  Monthly"  for  January  con- 
tains a  portrait  and  biography  of  Dr.  Macfarlane. 


New  Books. 


Street  R.\il\v.\y  Investments. — A   Study   in  Values.     By  Edward  E. 

Higgins.   102  pages,  with  folding  table.  16  x  48  inches,  in  pocket.  New 

York:  Street  Railway  Publishing  Company,  1895.     Price  $2. 

This  book  is  designed  to  give  information  to  those  who  have  money  to 
invest,  as  to  the  safety  of  street  railway  investment,  and  the  probable 
returns  therefrom.  As  the  authoi  is  not  in  the  position  of  a  promoter 
and  has  no  axe  to  giind,  be  has  endeavored  to  strip  the  mask  from 
ingeniously  arranged  accounts,  and  show  the  prospective  investor  just 
what  he  may  expect  of  his  money  if  he  bestows  it  in  this  field. 

The  author  has  rejected  all  accounts  that  seem  to  him  unreliable,  and 
has  arranged  all  those  that  he  approves  in  a  shape  to  admit  of  easy 
interpretation.  He  brings  to  the  front  one  of  the  great  evils  of  street 
railway systems^over  capitalization.  Organizers  capitalize  a  system  for 
what  they  think  it  will  bear,  and  not  for  its  true  value.  In  the  case  of 
street  railways,  values  have  so  greatly  depreciated,  and  ignorant  plan- 
ning, management  and  construction,  together  with  enormous  cost  of 
remodeling,  have  combined  to  make  the  cost  and  the  true  value  of  a 
railway  system  widely  different. 

As  a  general  thing  the  prospective  investor  will  find  it  more  difficult 
than  auy  one  else  to  obtain  bottom  facts.  Managers  and  organizers 
frequently  tell  the  truth,  a  less  number  tell  nothing  but  the  truth,  and 
those  who  tell  the  truth,  the  whole  truth  and  nothing  but  the  truth  to 
the  prospective  iuvestoi  are  rare  indeed.  Hence  such  a  discussion  as 
Mr.  Higgins  presents  seems  to  be  of  special  value. 

The  work  is  a  financial  history  of  the  street  railways  of  the  L'nited 
States.  It  divides  them  into  seven  classes  and,  taking  a  chapter  foi  each 
class,  discusses  specimen  cases  therein.  The  author  has  crowded  a 
great  deal  of  information  into  the  102  pages  of  the  book,  and  has  drawp 
clear  and  concise  conclusions  from  his  discussions. 

Street  railway  investors  can  be  guided  by  what  has  been  done  only  by 
judicious  reasoning.  The  remodeling  of  horse  railways  has  been  nearly 
completed  and  the  construction  of  new  roads^with  a  full  knowledge  of 
how  to  proceed  presents  a  very  different  case.  This  point  is  also  ably 
discussed  by  the  author.  The  prospective  investor  will  have  little 
difEculty  in  selecting  parallel  cases  to  that  which  he  is  considering  for 
two  leasons;  first,  the  case  is  there,  and,  second,  it  is  so  classified  that 
it  may  be  readily  found.     The  authoi  has  added  to   the   book    itself   the 
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financial  statistics  of  145  different  roads.  These  statistics  he  has  divided 
into  two  parts— capitalization  and  operation.  The  roads  are  arranged  in 
the  order  of  the  popniation  they  serve,  those  of  the  least  populous  cities 
comioR  first.     Interurban  roads  have  a  separate  classification. 

Organizers  and  promoters  should  have  this  book  as  well  as  the 
investor.  Financial  enterprise  has  been  full  of  blundeis  that  can  be 
avoided  by  a  study  of  previous  cases  and  wherein  and  huw  they  suc- 
ceeded or  failed. 

Pori'L.xK  SciKNTiric  Lkcti'RKS.  By  Ernst  Mach.  Tianslated  by 
Thomas  ].  McCorniack.  Chicago:  The  Open  Court  Publishing  Com- 
pany, 313  pages,  44  illustrations.     Pi  ice,  SI. SO. 

Prof.  Mach  has  the  rare  faculty  of  treating  the  most  abstruse  scien- 
tific subjects  in  a  popular  style,  without  in  the  least  sacrificing  scien- 
tific accuiacy  or  philosophic  breadth  of  view.  The  range  of  his  subjects 
is  also  extremely  wide,  in  the  present  work  there  being  chapters  on  the 
principles  of  the  conservation  of  energy,  on  instruction  in  the  classics 
;uid  the  mathematico-physical  sciences,  on  the  fibres  of  Corti,  on  the 
fundamental  concepts  of  elecliostatics,  "Why  Has  Man  Two  Kyes, " 
and  other  topics  similarly  varied  in  character. 

The  chapter  on  the  "Principles  of  the  Conservation  of  IJneigy "  is  made 
of  unusual  inteiest  from  its  method  of  treatment,  which  is  based  upon 
the  evolutionary  plan,  the  various  ideas  being  taken  up  at  tbeii  origin, 
and  follows  to  their  full  development.  In  tracing  the  growth  we  are 
brought  into  human  contact  with  those  who  contributed  to  it,  the  per- 
sonal element  being  always  kept  well  to  the  fore.  The  system  employed 
by  Prof.  Mach  has  indeed  much  of  the  human  in  it,  for  the  manner  of 
development  of  an  idea  reminds  one  of  a  real  process  of  growth  ;  we  see 
the  infant  pass  into  boyhood  and  through  youth  to  maturity,  and  note 
the  influence  of  the  various  great  minds  thai  presided  at  different  stages 
of  growth. 

The  chapter  "On  the  Fundamental  Concepts  of  Electrostatics"  is  a 
lecture  delivered  in  1883  at  the  International  Electrical  E.\bibition  at 
Vienna,  and  while  rather  elementary  in  extent  yet  teaches  cleaily  and 
soundly  the  fundamental  principles  upon  which  electrostatics  is  based. 


the  back  of  the  basket  is  about  three  fourths  of  an  inch,  allowing  the 
carbon  ball  a  maximum  movement  of  not  quite  one  sixteenth  of  an  inch. 
It  is  said  that  with  every  vibiation  of    the  diaphragm    the   movement  of 


A  Novel  Telephone  Transmitter. 


The  accompanying  illustration  shows  the  construction  details  of  the 
telephone  transmitter  made  by  the  United  States  Telephone  Constiuc- 
tion  Company,  of  Philadelphia.  It  will  appear  at  a  glance  that  it  is 
neither  a  BlaKe  noi  a  Runnings,  nor  yet  a  granular  carbon  (solid  back) 
transmitter;  in  fact,  it  is  not  exactly  like  any  of  the  most  familiar  types. 

The  diaphragm  is  of  India  mica  and  has  attached  to  its  centre  a  small 
aluminum  cup  holding  a  caibjn  or  other  suitable  point.  In  front  of  the 
black  lubber  shell  is  shown  the  basket  or  runway  of  aluminum.  The 
sphere  shown  in  the  cut  is  made  of  carbon  and  is  i,i  of  an  inch  in 
diameter;  this  ball  normally  lays  in  the  aluminum  basket  or  runway, 
which  is  so  constructed  that  no  mattei  which  side  of  the  transmittei  is 
up,    the    sphere    lests    on  a  plane    which  is    always  inclined  toward  the 


New  Telephone  Transmitter. 

this  carbon  ball  breaks  the  battery  current,  hence  the  trade  name  of  the 
instrument,  "M.  &  B, "  which  signifies  "Make  and  Break." 

The  features  claimed  foi  the  transmittei  are  clearness  of  articulation, 
great  volume  of  sound  without  any  sputtering  or  similai  disadvantages, 
long  distance  tiansmission  and  simplicity  of  construction. 


Electricity  in  Coal  Handling. 


An  extensive  coal  handling  plant,  operated  entirely  by  electricity,  has 
been  running  in  San  Francisco  for  the  past  few  months  with  much  suc- 
cess. The  plant  is  of  the  most  modern  character  in  every  respect,  and 
is  the  second  important  coal  handling  plant  operated  by  electricity 
installed  in  this  country.  The  owners,  R.  Dunsmuir  &  Sons,  being  con- 
fronted with  the  problem  of  how  to  unload  coal  lapidly  from  steamships 
and  colliers  at  the  wharves  and  distribute  it  to  the  wholesale  and  retail 
trade,  most  economically,  found  the  solution  in  the  adoption  of  electri- 
cal apparatus. 

The  plant  consists  of  an  electric  hoisting  and  haulage  system  for 
unloading  the  coal-cariying  ships  and  steamers  and  distributing  the  coal 
into  wharf  and  house  bunkers  for  local  and  wholesale  distribution.  The 
whaif  bunkers  are  built  out  upon  a  pier  by  the  side  of  which  colliers 
are  moored  for  discharging,  and  the  house    bunkers    are    located    in  the 


Fig.  1. — Electric  Derrick. 


Fig.  2.— View  of  Electric  Derrick  at  Work. 


diaphragm.     When   the  parts  are  assembled  the  point  on  the  diaphragm  main  yard  and  connected  with  the  wharf  bunkers  by  means  of   a  trestle 

comes  about  on  a  level    with  the  centre  of  the  caibon  ball  which,  owing  and  bridge  204  feet    long,  and  35  feet  above  the  level  of  the  stieet. 

to  the  angle  of  the  side  of  the   basket   or   runway,    is  kept   against   this  The  power  house  is  a  frame  building  81  feet  long  by  88  feet  in  width, 

point  by  gravity.     The  distance  between  the  point  on  the  diaphragm  and  and  contains  a  300-hp  boiler  plant  and    two  tandem   compound  .McKwen 
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liigb  spred  engines,  rated  at  135  liorse-powei  each,  belted  to  two  vu  kw, 
250  volt  multipolar  General  l\lectric  dynamos,  ruDning  at  700  revolu- 
tions and  over-compounded  10  per  cent. 

The  hoisting  plant  consists  of  thiee  special  electric  hoists,  each  having 
a  capacity  of  2.000  pounds  lifted  at  a  maYiuium  rope  speed  of  SOO  feet 
per  minute.     An  excellent  view  of  one  of  these  hoists  is  given  in  Hig.   1. 


the  wharf  to  accommodate  tbemselve*  to  the  pocltion  of  the  batches  of 
the  ships.  The  capacity  of  each  derrick  is  400  tons  in  nine  hours, 
alt|iough  they  have,  under  favorable  conditions,  worked  up  to  4S0  tons 
in  nine  hours. 

.\    portion  of  the  coal  is    unloaded  by    the    derricks  directly  into'lbe 
hunkers  on  the  wharf,  but  the    larger    portion     is    dischaiged    into    ors 


Fig.  3.  — Klectkic  Locomotive  and  Coal  Tkai.n. 


The  motor  is  of  the  General  Electric  L.  W.  P.  2-type  and  the  armature 
shaft  is  geared  to  an  intermediate  shaft  by  special  gears  with  a  very 
slight  reduction  in  speed.  The  intermediate  shaft  is  iu  turn  geared  to 
the  winding  drum  shaft  by  means  of  eight-groove  friction  drums.  On 
the  end  of  the  intermediate  shaft  is  also  a  single  groove  wheel  driving 
the  hauling-in  dium  which  serves  to  haul  the  bucket  in  over  the  chutes 
when  it  has  been  raised  to  the  pioper  height.  The  hoists  aie  controlled 
by  means  of  KR  controllers  of  the  usual  type  and  are  mounted  in  der- 
rick houses,  as  shown  in  the  illustiation.  Fig.  2 shows  a  deriick  at  woik 
unloading  a  steam  collier  lying  alongside  of  the  bunkers.  The  bucket  is 
just  about  to  be  unloaded  into  the  chute  along  which  the  coal  will  pass 
into  the  cars.  These  buckets  have  a  capacity  of  1,200  pounds  of  coal  each 


and  hauled  to  the  house  bunkers  by  electric  locomotives.  Fig.  3  shows 
one  of  the  electric  locomotives,  of  which  two  are  used  for  this  haulage 
woik,  with  a  train  of  four  cars  being  weighed  on  the  scales  before 
delivery  to  the  house  bunkers.  The  locomotive  is  of  the  T.  M.  F.  type 
and  is  equipped  with  General  Electric  motors.  It  has  a  draw-bar  pull 
of  800  pounds  and  is  required  to  haul  from  four  to  six  loaded  cars,  each 
car  weighing  3,600  pounds  and  having  a  capacity  of 
4,700  pounds  of  coal.  The  tracks  are  perfectly 
level  and  on  the  return  trip  the  locomotive  fie- 
quently  brings  back  8  to  10  empties. 

On  the  bridge  the  usual  overhead  railway  con- 
struction has  been  adopted,  while  on  the  wharf  a 
special  construction  was  rendered  necessary  on 
account  of  the  limited  head-room  underneath  the 
derrick. 

The  firm's  bunkers  handle  about  250,000  tons  of 
coal  per  annum  and  the  adoption  of  electrical 
apparatus  for  hauling  and  hoisting  under  these 
conditions  is  significa::t. 


Direct  Connected  Generator. 


Direct  Connected  Mii.tipolar  Dynamo. 

and  are  raised  from  a  depth  of  60  feet  to  80  feet,  according   to    the    state 
of  the  tide  and  the  portion  of  the  hold  from  which  coal  is  taken. 

The  derricks  are  mounted  on    a    track  raised  about  six   feet  above  the 
floor  of  the  bunkers,  and  are  so  arranged  that  they  can   be   moved  along 


We  illustrate  herewith  a  direct  connected  gen- 
erator manufactured  by  the  Commercial  Electric 
Company,  of  Indianapolis,  Jnd.  The  dynamo  is  of 
the  familiar  multipolar  type,  and  has  massive  soft 
cast  steel  field  magnets.  The  armature  is  of  the 
smooth  coie.  Gramme  ring  type,  it  being  claimed 
by  the  makers  that  this  type  gives  the  most  per- 
fect regulation,  greater  freedom  from  sparking  and 
less  tendency  to  beat  than  the  iron-clad  type  com- 
mo  ly  used.  The  maximum  rise  in  temperature  at 
full  load  is  guaianteed  to  be  less  than  75  degrees 
Fabr.,  and  the  regulation  within  one  volt,  from  no 
load  to  full  load. 
—  _^  ^  The  armature  is  mounted  on  the  shaft  extension 

of  the  engine,  and  the  magnet  frame  is  bolted  upoa 
the  extension  to  the  engine  sub-base.  The  arma- 
ture   and  commutator  aie   mounted    on    the  same 

spider,  so  that  the  complete    armature   may  be  removed    fiom    the  shaft 

without  disturbing  any  of  the  connections. 
The    machine    illustrated  is  a    40-kw  incandescent    lighting   dynamo 

connected  to  a  Ball  engine. 


,^'inandal  3ntclli5ence, 


The  Electrical  Stock  Market. 


New  York.  May  18.  1895. 

AM8RICAN  BKI-L  praclically  monopolized  what  atteulion  the  electrical  list 
received  during  the  week,  the  balance  of  the  stocks  displaying  no  particular 
activity.  Although  the  bulls  declare  that  the  decision  of  the  circuit  Court  of 
Appeals,  reversing  the  decree  of  Judge  Caipenler,  was  only  to  he  expected  and 
simply  confiiras  (heir  predictions,  it  is  higblv  probable  that  the  decision  came 
as  something  of  a  surprise  to  the  most  sanguine  Bell  adherents,  and  it  was 
certainly  a  bomb  to  the  majority  of  traders  as  well  as  to  the  electrical  fratei- 
nily  at  large.  The  stock,  of  course,  is  on  a  boom  just  now.  as  a  consequence  of 
the  decision. 

GENERAL  ELHCTRIC  is  said  to  have  lost  some  of  its  best  friends  by  reason 
of  the  G.  K.-\Veslinghouse  fizzle.  The  objection  attributed  to  some  of  the  Gen- 
eral Electric  directors  that  the  deal  would  have  resulted  in  more  benefit  to  the 
Westiughouse  company  than  lo  the  General  Electric  is  given  as  the  explana- 
nation  of  the  failure  to  carry  the  deal  through.  The  resignations  of  Messrs. 
Mills  and  Tworably  have  had  no  apparent  effect  upon  the  stock,  and  the 
selection  of  the  gentlemen  elected  to  succeed  them  would  seem  to  imply  that 
Ihe.control  of  the  General  Electric  has  been  transferred  to  Boston. 

ELKCTRICAL    STOCKS. 

Par.  Bid.  Asked. 

Chicago  Edison  Company 100  120  125 

Edisoi   Electric  HI.,  New  York 100  '»  100'; 

••        Brooklyn 100              ..  108 

Boston 100  130 

Philadelphia 100             ..  IIS 

Edison  Ore  Milling 100  13  15 

Electric  Storage  Co.,  Philadelphia..  . 100  29 

General  Electric 100  34  34^ 

General  Electric,  pref 100  65 

Westiughouse  Consolidated,  com 50  H^  34}/^ 

••                        •'               pref 50  52  52!^ 

BONDS. 

Edison  Electric  ni..  New  York 100  1055^        105^ 

Edison  Electric  Light  o'f  Europe 100  75             85 

General    Electric  Co.    deb.  Ss 100  905< 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone 100  10s  log 

American  District   Telegraph 100  30  40 

American  Telegraph  &  Cable 100  92 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  ISO 

tSrie  Telephone 100  57  S7J,^ 

Gold  &  Stock    Telegraph 100  105 

New  England  Telephone 100  &9!4         70 

New  York  &  New  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable lOO  bi'A 

Western  Union   Telegraph 100  fZH         92% 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  18;^  18!4 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100  11H  !■» 

"  "         pref 100  ..  53 

Buffalo    St.    Ry 100  70  72 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Ry 100  305  315 

Columbus  St.  Ry 100  48}^ 

Consolidated  Traction  of  N.  J ..  26  30 

Electric  Traction,  Philadelphia 50  73H  74 

Lone  Island  Traction 160  ihi  10 

Louisville  St.  Ry.  com lOO  37  39 

pref 100  87  88 

Metropolitan  Traction,    Philadelphia 100  95  9b}u 

New  Orleans  Traction 100  1454  16 

pref 100  56  60 

North  Shore  Traction 100  23  28 

pref 100  88  03 

People's  Traction  $30  pd 25  5914  605^ 

tPhlladelphia  Traction 50  82)4  82'i 

Rochester  St  Ry ..  38 

Dnion  Ry.  (Huckleberry) 100  112  115 

West  End.  Boston lOO  ..  69 

••      pref 100  90 

Worcester  Traction 100  13  16 

•■    pref 100  83  87 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  104  105 

•Binghamton  Railroad  Co.  Ss 100  99  00 

•Columbus  St.  Ry.  Ist5s 100  98 

Rochester  St.  Ry.  1st.  Ss 100  95  97 

•Union  Ry.  Ist.  mtge  6s 100  105  108 

•Westchester  Electric  1st  mtge.  Ss 100  98  101 

•  With  accrued  interest, 
t  Ex-Div. 
t  Ex-rights. 

BALTIMORE  TRACTION  is  showing  considerable  strength,  though  not  a 
great  degree  of  activity,  which  Is  most  likely  due  to   steadily    increasing   earn- 


ings and  a  more  conservative  expense  account  The  floating  supply  of  the 
stock  has  been  considerably  diminished,  but  a  further  advance  is  scarcely 
probable  until  a  further  absorption  takes  place. 

PHIL.\I>ELI'HIA  TRACTION  shows  signs  of  an  advance  in  the  near  future 
despite  its  present  sluggish  appearance.  It  is  more  than  likely  that  the  stock 
has  been  held  down  deliberately  to  accomplish  the  accumulation  of  holdings 
which  has  recently  been  observed. 

Spzcxal  (£orresponbence. 


New  York  Notes. 


Office  of  The  Electrical  World,      ( 
253  Broadway,  New  York.  May  20,  1895.  f 

ALBERT  L.  CLOUGH.  geneial  manager  of  the  Brodie  Electric  Company, 
Manchester.  N.  H..  was  in  New  Yurk  last  week  and  called  at  the  office  of 
The  Electrical  World. 

THE  SUBWAY  MONOPOLY  BROKEN.— Judge  FoIIett,  of  the  Supreme  Court, 
has  affirmed  the  lower  courl's  judgment  against  Ihe  Empiie  City  Subway  Com- 
pany  in  its  suit  to  restrain  the  Broadway  and  Ninth  Avenue  cable  companies 
from  placing  telegiaph  and  telephone  wires  in  their  cable  conduits. 

THE  POSTAL  BUILDING  LEASE —The  Trinity  Church  Corporation  has 
leasea  to  John  W.  Mackay  the  property  at  Broadway  and  Murray  street  on 
which  is  the  Postal  Telegraph  building,  for  a  term  of  20  yearp,  at  an  annual 
rental  of  $52,500.  Mr.  Mackay  got  a  lease  on  this  land  in  lS92  for  a  period  of 
three  vears,  in  which  it  was  specified  that  he  should  erect  a  building,  and  hav- 
ing fulfilled  this  condition  the  term  is  now  extended  for  20  years. 

BROOKLYN  TROLLEY  TROUBLES -The  conductors  and  motormen  of  the 
street  railways  in  Brooklyn  are  now  complaining  because  the  schedules  require 
them  to  run  so  slowly  that  they  cannot  earn  fair  wages.  The  demand  upon  the 
city  gDvernment  to  make  the  movement  of  street  cars  safer  was  so  importunate 
that  the  rate  of  speed  in  the  busiest  part  of  the  city  was  ordered  reduced  to  six 
miles  an  hour,  and  this  makes  the  through  time  slower  than  is  customarj-  where 
horses  are  used. 

THE  MORSE  CLUB  will  give  its  first  annual  dinner  at  7  o'clock,  p.  m..  on 
Friday.  May  2-*.  at  Jaeger's  corner.  Madison  Avenue  and  Fifty-ninth  street. 
Addresses  will  be  made  by  Messrs.  Albert  B.  Chandler.  Thos.  F.  Clark.  Win.  J. 
Dealy.  W.  A.  Van  Orden  and  W.  C.  Burton,  The  club  was  organized  last  year 
for  the  purpose  of  celebrating  the  anniversary  of  the  transmission  of  the  first 
telegraphic  message  and  other  important  events  incident  to  the  institution  of 
the  telegraph  and  the  life  of  Prof.  Morse;  and  to  decorate  the  Morse  stplue 
annually. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World, 
Room  91,  Hathaway  Building-,  620  Atlantic  Ave. 
Boston,  May  18,  189S. 
THE  LIMITING  SPEED  FOR  TROLLEY  CARS  has  been 
niles  an  hour  by  the  Newtown  City  Council. 


sed  to   eight 


HARTFORD'S  LAST  HORSE  CAR  was  run  into  the  barn  on  Monday  last  and 
taken  out  of  service.  Eveiy  line  in  the  city  is  new  fully  equipped  with  the  trcl- 
Icv  system. 

THE  CAMBRIDGE  MANUAL  TRAINING  SCHOOL  has  appointed  City  Elec- 
trician Charles  H.  Morse  to  the  superintendent's  position  made  vacant  by  the 
death  of  Henry  Ellis. 

PORTLAND.  ME.— The  long  uncertainty  about  the  building  of  the  Portland 
&  Cape  Elizabeth  Electric  Railway  is  developing  in  a  general  belief  that  the 
road  will  be  built  this  summer. 

.A  TEMPORARY  INJUNCTION  has  been  granted  by  Judge  Chipman,  of  the 
United  States  Circuit  Court,  against  the  Bryant  Electric  Company,  of  Bridge- 
port, Conn.,  enjoining  it  from  manufacturing  the  Bergman  keyless  lamp  socket. 

MIDDLETOWN.  CONN.— The  refusal  of  the  railway  committee  of  the  legis- 
lature to  grant  the  Middletown  Horse  Railway  a  charter  to  extend  the  road  to 
Meriden,  by.way  of  West6eld,  will  not,  it  is  believed,  have  the  effect  of  stopping 


■ill  electrically  equip 
—some  seven  or  eight 
the    terminus   at  West 


the  road. 

THE  WEST  END  STREET  RAILWAY  COMPANY 
all  its  remaining  Somerville  horse  lines  this  summ 
miles.  A  new  car  bouse  will  be  built  somewhere  near 
Somerville. 

ANSONIA  ELECTRIC  DIVIDBND.-C.  S.  Mersick,  receiver  of  the  Ansonia 
Electric  Company,  has  been  authorized  by  Judge  Prentice  to  pay  a  dividend  of 
10  per  cent,  to  the  creditors  of  the  concern.  This  is  the  second  dividend  of  10 
per  rent,  that  the  receiver  has  paid. 

WALTHAM'S  MOODY  STREET  LINE  of  railway  has  been  at  a  dead  standstill 
recently   owing  to  lively  differences   of    opinion    between  the   city    authorities 
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ami  Ihc  street  railway  officials.  Matters  were  adjusted  this  week,  however, 
and  the  construction  work  is  progressing  raptilly. 

UNDBRGROUNI)  WIRES  — Coiuuiissioner  Murphy  has  requested  the  supcrin- 
lendeut  of  streets  lo  grant  pciniission  to  the  New  HnRland  Telephone  &  Tele- 
Rrapb  Conipauy  to  put  underground  conduits  in  several  streets.  The  Boston 
Klectric  Lifiht  Company  will  beKi"  putting  its  wires  underground  in  Atlantic 
avenue  and  Winter  slrtet  iinnif diately. 

AN  OPPORTUNITY  for  prohtable  investment  seems  to  be  presented  by  the 
topography  of  Shelburne  Palls.  Mas;.,  and  vicinity.  Just  above  the  village 
water  power  aggregating  2.500  to  y.OOO  horse-power,  it  is  fsid.  may  be  utilized 
by  the  construction  of  a  JC)  foot  dam  at  ScottS  bridge  and  a  tunnel  thence  to  a 
point  below  the  stone  quarry.  There  is  a  natural  fall  of  50  feet  in  the  rivci 
and  the  dam  would  raise  it  70  feet.  Shops  near  the  Pilchburg  railway  could 
use  Jf.  feet  of  the  total  head,  leaving  2ii  available  on  the  river  bunk  below. 
The  water  supply  is  said  to  be  reliable. 

POUR  ELHCTRIC  LAUNCHES  are  to  be  placed  in  waters  within  the  limits 
of  the  Metropolitan  Park  system  for  public  accommodation  this  season.  Two  of 
these  will  be  moored  off  City  Point,  the  Marine  Park  reservation,  and  the  other 
two  will  float  on  the  bosom  of  Jamaica  Pond.  This  will  be  the  first  time  that 
any  public  boats,  with  electricity  for  the  motive  power,  have  been  Aoaled 
in  this  vicinity,  and  now  that  the  first  step  is  mads  here  it  is  not  improbable 
that  there  will  be  a  general  awakening  to  the  important  uses  to  which  elec- 
tricity can  be  put  on  the  water  as  well  as  en  the  land. 


English  Notes. 


{From  Our  Own  Correspondent.) 

London    May  8.  1895. 

AN  INTERESTING  EXPERIMENT.— At  the  conclusion  of  a  lecture  at  the 
Ro,va1  Institution  on  Tuesday.  Prof,  George  Forbes  showed  a  very  interest- 
ing experiment  which  originally  was  due  to  Lord  Armstrong.  As  this  experi- 
ment seems  to  throw  some  light  on  the  changes  in  insulation  resistances  of 
bare  copper  conductors  laid  in  conduits,  it  is  of  interest  to  electrical  engineers. 
The  apparatus  used  consisted  of  an  inner  and  an  outer  glass  vessel  comrauni- 
catiug  by  a  small  oriSce  in  the  bottom  of  the  inner  vessel.  Both  these  vessels 
were  filled  with  distilled  water,  and  some  cotton  thread  was  placed  in  the  inner 
one.  the  end  of  the  thread  being  passed  through  the  orifice.  On  sending  a  high 
pressure  continuous  current  from  the  outer  to  the  inner  vessel  the  thread  was  seen 
to  move  bodily  through  the  orifice  in  the  opposite  direction  to  the  current  while 
water  streamed  from  the  outer  to  the  inner  vessel.  On  reversing  the  current 
the  thread  receded  into  the  inner  vessel  and  the  water  streamed  outward.  It 
has  been  thought  that  this  effect  may  explain  the  increase  of  the  insulation 
resistance  of  the  positive  conductor  and  the  decrease  of  the  insulation  resistance 
of  Ibe  negative  conductor  in  an  underground  system  of  bare  mains. 

SERIES  GLOW  LAMP  LIGHTING.— A  system  known  as  the  "ParfitV*  system 
of  lighting  is  just  now  being  made  much  of  in  this  country.  So  far  the  only 
actual  lighting  by  this  method  is  that  of  two  parishes  near  Bristol.  It  is.  how- 
ever, now  proposed  to  foim  a  company  on  the  strength  of  a  patent  belonging  to 
Mr.Parfitt,  and  the  experience  gained  in  this  out-of-the-way  distiict,  and  for  the 
pui  pose  of  making  the  thing  go  through  several  extravagant  claims  have  been 
put  forward.  For  instance,  it  is  pointed  out  that  the  total  cost  of  generating  a 
board  of  trade  unit  under  this  system  has  been  found  to  be  only  2,'2d  as  against 
4d  and  5d  elsewhere.  This  is  a  somewhat  disingenuous  statement,  since  on 
inquiry  it  is  found  that  a  continuous  supply  is  not  offered  by  Mr.  Parfitt.  whilst 
those  concerns  where  the  total  cost  of  generating  amounts  to  double  his  figure, 
have  to  maintain  a  supply  nighl  and  day.  Mr.  Parfilfs  system  is  nothing  more 
than  our  old  friend  seiies  glow-lamp  lighting.  The  main  feature  which  differ- 
entiates it  from  others  hitherto  tried  with  such  small  success,  consists  in  the 
means  employed  to  prevent  the  extinction  of  one  lamp  interfering  with  the  rest. 
At  the  most,  the  failure  of  the  automatic  switch  cannot  lead  to  the  extinction  of 
more  than  one  additional  lamp. 

AN  ELECTRIC  CITY  OF  NOTE. -In  a  paper  read  by  Mr.  Arthur  Wright,  the 
municipal  electrical  engineer  of  Biighton.  before  a  recent  gathering  of  the 
Incorporated  Association  of  Municipal  and  County  Engineers,  it  was  pointed 
out  that  Brighton  is  a  city  of  some  note  in  the  annals  of  electricity  II  was  the 
first  town  in  England  to  possess  a  central  station  for  the  express  purpose  of 
general  public  supply,  ii  was  the  first  town  to  use  meters,  to  adopt  the  differ- 
ential system  of  charging  for  electricity  based  on  the  actual  cost  of  supplying  it 
to  each  individual  customer.  It  has,  moreover,  during  the  past  It)  years,  enjoyed 
the  advantages  of  the  multiple-series  sj-stem.  the  house-trausformer  system,  and 
the  two  and  three  wire  system,  and  now  the  northern  portion  of  the  town  is 
being  supplied  during  the  hours  o!  heavy  load,  on  the  alternating  system,  and 
during  the  hours  of  light  load,  on  the  continuous  current  system.  The  muni- 
cipal Engineer  also  points  out,  thai,  notwithstanding  the  fact  that  coal  at 
Brighton  is  20s.  per  ton.  the  actual  cost  of  supplying  electricity  from  the 
Brighton  municipal  central  station  is  less  than  from  any  other  central  station 
in  Great  Britain,  the  figure  being  2.3d  per  unit  as  against  2  4<)d  at  Liverpool. 
2-6yd  in  Westminster  (London),  and  so  on:  this  figure  being  exclusive  of  redemp- 
tion and  interest. 


(Beneral  Hetps. 


New  Incorporations. 


been 


rporated 


THE  TEXAS  ELECTRIC    COMPANY.  Austin.    Tex.,  ha 
with  a  capital  stock  of  S5,000. 

THE    TAYLOR    ELECTRIC    LIGHT    COMPANY,    Taylor,    Tes..     has    been 
formed:  the  capital  stock  is  f20  000. 

THE  OSHKOSH  NORTHWESTERN  TELEPHONE  COMPANY,  Oskbosh.Wis., 
capital  stock  $20,000,  bas  been  formed. 


THE  AI.VARAUO  WATER  SUPPLY  «c  ELECTRIC  COMPANY.  Alvarsdo. 
Tex  .  capital  stock  Sio.iuo.  has  been  organised  by  M.  Sansom.  H.  R.  Jones.  T. 
U.  Pope,  K.  P.  Reynolds  and  others 

THE  SAVANNAH  TELEPHONE  COMPANY  Sa>aunab,  Mo.,  capital  slock 
llO.uou,  has  been  incorporatcd;p>y  B.  K.  Egan,  John  Donald,  Jr.,  I..  N.  Hooper, 
Jr.,  J.  T.  Hughes  and  J.  A.  McLean. 

THE  HGG  IIARIIOR  CITY  WATER.  ELECTRIC  LIGHT  &  POWKB  COM- 
PANY. Egg  Harbor.  N.  J.,  has  been  organized.  The  promoters  are  Dr.  Theo.  H. 
Uoysen,  Robt.  ohnineiss  ami  Harry  May. 
■  THE  TOLEDO  TRACTION  CO.MPANY.  Toledo.  O..  capital  slock  tt.OOO.OOU,  bas 
been  formed  lo  construct,  maintain  and  operate  street  railroads.  Albion  E. 
Lang.  Chas.  L    Wight.  Winfield  S.  Jowell  and  Edgar  H.  Eckerl. 

THE  PHILADELPHIA  &  WEST  CHESTER  TRACTION  COMPANY.  Phila- 
delphia. Pa.,  capital  >tock  $|!-1  OOU.  has  been  incorporated  by  W.  P.  B.  Stewart, 
York,  Pa.;  W.  C.  Alderson.  Overbrook ;  W.  M.  Rotch  and  others. 

THE  GRAYVILLE  WATER  WORKS.  Chicago,  111.,  capital  slock  fS,000,  bss 
been  formed  to  construct  waterworks,  electric  light,  heat  and  power  plants, 
etc.    Henry  A.  Gardner,  Livingston  GrifTiu  and  Arthur  M.  Morgan  are  interested. 

THE  INTERSTATE  LO.NG  DISTANCE  TEI.EPHO.N'B  COMPANY.  Leaven- 
worth, Kan.,  capital  stock  ilOO.OOO.  has  been  incorporated  by  W.  T.  Hewitt, 
W.  N.  Todd.  J.  w.  Polger  and  others  to  build  telephone  lines  between  Kansas 
towns  and  elsewhere. 

THE  CABLE  INSULATOR  COMPANY.  Saco,  .Me.,  capital  stock  JlO.Ooo.  has 
been  incorporated  to  manufacture  and  deal  in  insulators  and  electrical  appli- 
ances of  all  kinds.  Sara  Oakman.  Wingate  P.  Sargent.  Melrose,  and  James 
R.  Powers,  Boston,  Mass  ,  are  interested. 

THE  EDDY  MILLING  COMPANY,  Edgecomb.  Me.,  capital  stock  JS.OW).  has 
been  formed  to  establish  an  electric  light  plant,  and  do  a  milling,  lumber  and 
other  business.  The  promoters  ate  Willis  H.  ClilTord.  Irving  E.  Chase,  and 
Fred.  W.  Clifford,  all  of  N.  Edgecomb.  Me. 

THE  TOPEKA  ELECTRIC  R.MLWAY  COMPANY.  Topeka.Kan..  capital  stock 
i75,0OO,  has  been  formed  to  construct  and  maintain  a  railway  from  Topeka  to 
Roseville;  also  street  railways,  etc.  A.  J.  Arnold,  T.  M.  James,  Lewis  Stair  and 
Francis  C.  Downey,  Topeka.  are  interested. 

THE  LA  CROSSE,  BLACK  RIVER  PALLS  &  MILLSVILLE  ELECTRIC 
R.^II.WAY  COMPANY,  La  Crosse.  Wis.,  capital  stock  J300.0<IO.  has  been  formed 
to  build  an  electric  road  from  La  Crosse  to  Millsville.  The  promoters  are  N. 
Clark.  P.  McHugh  and  Wm.  Burns,  La  Crosse.  Wis. 

THE  CLEVELAND.  PAINESVILLE  AND  EASTERN  RAILWAY  COMPANY. 
Cleveland,  O.,  capital  slocl:  y25i->.i>ori,  has  been  formed  to  construct  and  operate 
an  electric  railroad,  furnish  light,  heat,  power  etc.  H.  A.  Everett  Julius  E. 
French.  J.  A.  Beidler  and  E.  W.  Moore  are  interested. 

THE  WATKINS  &  HAVANA  RAILWAY  COMPANY,  Walkinf,  N.  Y..  capital 
stock  J50.000.  bas  been  formed  to  build  and  operate  a  street  suiface  electric 
railway  five  miles  lon^.  C.  L.  Hathaway,  Hoiseheads;  C.  H.  Baldwin,  E.  L. 
Adams,  and  C.  W.  Ingalls,  E'mira,  N.  Y..  are  interested. 

THE  McKEESPORT  &  WEST  NEWTON  PASSENGER  RAILWAY  COM- 
PANY. McKeesport.  Pa.,  capital  stock  $60,000.  has  been  formed  to  build  a  pas- 
senger railway  operated  by  electricitj-  in  Westmoreland  County.  The  promoters 
are  Homer  H.  Swaney.  Jos.  R.  Henderson  and  F.  W.  Patterson. 

THE  MONTCLAIR  LIGHT  &  POWER  COMPANY,  Moulclair,  N.  J.,  capital 
stock  $50,000,  has  been  formed  to  construct,  maintain  and  operate  an  electric 
light  and  power  plant  in  Monlclair.  The  promoters  are  Geo.  F.  Baker,  Chas. 
C.  Coe    New  York:  W.  C.  Snow  and  Chas.  D.  Backus,  Monlclair.  N.  J. 

THE  STROMBERG-CARLSON  TELEPHONE  MANUFACTURING  COM- 
PANY. Chicago.  III.,  capital  slock  $50  000.  bas  been  formed  to  manufacture  and 
sell  electrical  and  mechanical  apparatus  and  lo  "construct  telephone  exchanges. 
Alfred  Bromberg.  Androv  Carl.-on  and  .Arthur  B.  Cotton  are  inleiested. 

THE  AMERICAN  UNION  TEI.EPHO.VE  COMPANY.  New  York,  maximum 
capital  stock  $5,000,000,  has  been  formed  to  lease  and  dispose  of  telephones, 
telephone  switches  electrical  appliances,  etc.  The  promoters  are  M.  P.  O'Con- 
nor and  Jno.  A.  Wallace,  of  New  York,  and  Franklin  Noble,  of  Brooklyn. 

;  THE  INTERNATIONAL  ELECTRIC  FORCING  COMPANY,  New  York, 
capital  stock  jli.OOO.  has  been  formed  lo  work  metals,  smell  ores  and  engage  in 
business  in  which  electricity  may  be  used  as  an  agent.  The  promoters  are 
James  Seager,  J.  C.  Seager,  New  York,  Lorenzo  Dllo,  and  J.  L.  DIlo.  Brooklyn, 
N.  V. 

THE  INTERIIRBAN  RAPID  TR.ANSIT  COMPANY.  Tiffin.  O.,  capital  stock 
$230  000,  has  been  formed  to  construct,  acquire  and  operate  a  railway  or  rail- 
ways, to  be  operated  by  electric,  steam,  cable,  horse,  or  other  motive  power. 
The  promoters  are  M.  Fro^t.  A.  Belts.  Norman  McCartj-,  Lewis  Selle  and  w.p. 
Noble. 


The  Electric  Railway. 


HOUSTON.  TEX.— The  Rapid  Transit  Company  will  extend  its  trolley  sy(leiu 
to  the  suburbs. 

DUNKIRK.  N.  Y.— The  Dunkirk  &  Piedonia  Street  Railway  Company  will 
build  a  power  house. 

GREENVILLE.  S.  C.-W.  A.  Hudson  and  J.  C.  Smith  are  asking  for  a  fran- 
chise to  build  an  electric  road  in  this  city. 

SAYVILLE.  L.  I-.  N.  Y.— Surveys  ate  being  made  for  the  const  ruction  of  a 
trolley  line  from  this  place  to  Stony  Brook. 

DANVILLE.  IND.  — Danville  and  Hoopestcwn  have  been  granted  a  franchise 
to  connect  the  two  cities  by  an  electric  road. 

COHOES.  N.  Y.— The  Troy  City  Railway  Company  has  been  granted  permis- 
sion to  equip  its    horse  railway  with  electricity. 

WOONSOCKET,  R.I  —It  is  reported  that  the  Woonsockel  Street  Railway  Com- 
pany contemplates  extending  its  tracks  to  Manville, 
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sr.ATBRVII.I.B  SPRINGS.  N.  Y.— There  is  a  project  lu  progress  looking 
toward  the  building  of  an  electric^railway  to  this  place. 

HKRKIMBR.  N.  Y.— The  roadbed  is  being  prepared  and  rails  laid  for  the 
new  electric  street  railway  between  Herkimer,  llion  and  Frankfort. 

BRISTOL,  PA.— The  Council  has  passed  an  ordinance  granting  the  right  of 
way  to  the  Newton  Trolley  Company  through  the  .streets  of  Ibe  town. 

NORTH  ADAMS.  MASS.— The  Seleelmen  have  granted  the  llocsac  Valley 
Street  Railway  Company  permission  to  exienil  its  tracks  to  Willianistown. 

SPRINGHIELU,  MASS.— It  has  been  stated  that  Ihe  street  railway  people  will 
ask  the  city  authoritie.s    for  permission  to  extend  their  track  toward  Dalcon. 

LAKE  CHARLHS.  LA.— The  Lake  Charles  Electric  Railway  Company, 
recently  organized  with  a  capital  stock  of  SIOO.OUO,  will  build  an  electric  rail- 
way. 

KOKOMO.  INI>.-  Capitalists  of  this  place  have  secured  a  franchi.^e  and  right 
of  way  for  an  electric  line  from  Kokomo  to  Greentown,  to  be  constructed  this 
summer. 

BALTIMORE.  MD.— The  City  &  Suburban  Electric  Railway  Company  will 
soon  double  track  its  line  on  North  avenue  from  Pason  to  10th  streets,  a  dis- 
tance of  IH  miles. 

CINCINNATI.  O.— The  Consolidated  will  build  a  line  from  Hyde  Park  to  the 
C.  11.  ft  D  depot  The  road  is  about  six  miles  long.  John  Kilgour,  Fifth  and 
Walnut  streets,  is  p'esident. 

ALGIERS.  L.^.— Algiers  and  Gretna  will  be  connected  by  an  electric  road. 
Messrs.  Maas  and  Gerdes  have  secured  a  franchise  to  erect  poles  and  string 
wires  for  electrical  purposes. 

MUSCATINE.  lA.— The  Muscatine  Electric  Railway  Company  is  contemplat- 
ing the  enlargement  of  its  lighting  plant.  General  Superintendent  Paul  F. 
Seevers  can    furnish  particulars. 

SYRACDSE.  NY.— At  a  meeting  of  the  Common  Council  the  Syracuse  &  East 
Side  Railway  Company  petitioned  for  permission  to  construct  a  ftieet  railway 
through  the  various  streets  of  Ihe  city. 

YOUNGSTOWN,  O.— Proposals  will  be  received  at  the  office  of  the  board  of 
city  commissioners  until  12  m.,  May  26,  for  the  construction  of  street  railway 
route  No.  4.    J.  Howard  Edwards  is  city  clerk. 

PORTLAND.  CONN.— It  is  reported  that  the  Portland  Electric  Railway  Cora- 
panj*  will  soon  begin  the  construclion  of  a  road  from  Portland  Dock  to  Glaston- 
bury, to  connect  there  with  the  Hartford  electric  road. 

WACO,  TEX. -The  sale  of  the  Waco  Electric  Railway  &  Light  Company.popu- 
larly  known  as  the  Hudson  Company,  has  taken  place.  There  will  be  extensive 
improvements  made  in  the  electric  lighting  and  street  car  facilities. 

SAYVn.I.E.  L.  I..  N.Y.— It  IS  proposed  to  hoid  a  public  meeting  to  discuss  the 
feasibility  of  securing  the  right  of  way  through  the  village  for  an  electric  road. 
Civil  Engineer  Hawkins,  of  Stony  Brook,  will  probably  give  infoimation. 

PIERMONT,  N.  Y.— The  Nyack^  Traction  Company  has  made  application  to 
the  board  of  trustees  of  Piermont,  for  permission  to  construct,  maintain  and 
operate  along  and  thiough  Piermont  avenue  a  street  surface  railway  to  be 
operated  by  electric  power. 

VALPARAISO.  IND.— The  proposed  electric  railway  to  connect  this  city  with 
Chicago  is  assured.  The  following  are  the  officers  of  the  company  :  President, 
A.  Mo»-rison.  of  Chicago:  vice-president.  Seward  Lightner;  secretary,  A.J. 
Smith;  treasurer,  J.  H.  Roper.  A  franchise  will  be  secured  at  the  commissiou- 
ers'  court.  June  1. 


Electric  Light  and  Power. 


ALEXANDER  CITY.  ALA,— Steps  are  being  taken  to  establish  an  electric 
plant. 

CLARE,  MICH.- The  newlelectric  light  system  is  now  in  active  and  success- 
ful operation. 

BIRMINGHAM,  ALA,  -The  Consolidated  Electric  Light  Company  will  erect 
an  electric  plant. 

ENTERPRISE.  MI3S.-L.  B.  Bradley  has  been  granted  a  franchise  for  an 
electric  light  plant. 

PASS  CHRISTIAN,  MISS.— Maurice  Kaufman  has  been  granted  a  franchise 
for  an  electric  light  plant, 

ALGIERS.  LA.— The  Algiers  ice  and  electric  plant  has  been  purchased  by 
Charles  Carroll  for  $38,500. 

KAUKAUNA,  WIS.— The  Kaukauna  Electric  Light  Company's  stockholders 
have  applied  for  a  receiver. 

ELKINS.  N.  C— Steps  are  being  taken  toward  the  establishment  of  an  elec- 
tric light  plant.    H.  G.  Chatham  is  interested. 

DODGEVILLE,  WIS.— The  Dodgeville  City  Council  has  decided  to  advertise 
for  bids  for  lighting  the  streets  by  electricity. 

ARLINGTON.  MASS.— The  election  held  to  vote  on  the  question  of  establish- 
ing an  electric  light  plant  resulted  unfavorably. 

GLENWOOD,  MINN.— The  contract  for  an  electric  light  plant  has  been  let  to 
J.  R.  Sarren.  proprietor  of  the  Glenwood  Roller  Mills. 

MURFREESBORO.  TENN  — A  bill  has  been  passed  in  the  legislature  author- 
izing the  city  to  issue  bonds  for  an  electric  light  plant. 

PALM  BEACH,  FLA.— Heniy  M.  Flagler  will  erect  an  electric  light  plant  to 
light  the  Hotel  Poinciana  and  another  hotel  yet  to  be  built. 

MOOREHEAD.  MINN.-P.  H.  Lamb  has  been  awarded  the  contract  for  the 
building  of  the  new  electric  light  and  waterworks  station  at  a  coat  of  $3,804. 

BALTIMORE,  MD.— A  H-hp  electric  motor,  for  either  arc  or  220-volt  constant 
potential  circuit,  is  wanted  by  w.  E,  Eberhard,  Oehm's  Acme  Hall.  Baltimore. 

FLAGSTAFF,  ARIZ.  — I.  D.  Moore,  of  the  Prescott  Light  &  Power  Company, 
has  been  canvassing  the  town  with  the  view  of  putting  in  an  electric  light 
plant. 


PAWruCKET,  R,  I.— It  is  believed  that  the  board  of  aldermen  will  oppose 
the  plan  of  the  Bridgemill  Power  Company  to  distribute   electricity  throughout 

the  city. 

PHILADELPHIA,  PA. -The  application  of  the  Ellison  Electric  Light  Com- 
pany for  permission  to  lay  conduits  ou  Market,  Chestnut  and  Walnut  streets, 
has  been  granted. 

HAGERSTOWN,  Ml).— Powell  Evans,  of  Philadelphia,  Pa.,  has  made  applica- 
tion to  the  City  Council  for  authority  to  erect  poles  in  Hagerstowu  for  an 
electric  power  system. 

PAWTUCKET.  R.  I —At  a  meeting  of  the  board  of  aldermen  an  application 
was  received  from  Darius  L.  Goff  and  Lyman  B.  GolT.  of  the  Bridge  Mill  Power 
Company,  for  permission  to  distribute  electricity  for  general  purposes  through- 
out the  city, 

EVANSVIl.I.E.  IND.-Sealeri  proposals  will  be  leceived  by  the  board  of  pub- 
lic works  on  June  IB.  for  lighting  the  streets  and  public  places  of  the  city  wilh 
electricity  for  a  period  of  five  years.  There  will  he  400  lamps  of  2.000  candle- 
power  each. 

ASBCRY  PARK,  N.  J  —Proposals  for  lighting  this  town  by  electricity  will 
be  received  until  12  ro.,  June  3.  by  Wm.  C  Burrows  clerk.  The  bids  to  be  for  25 
arc  lamps  of  2.000  candle-power,  with  the  privilege  to  the  borough  of  additional 
lamps,  if  desiretl. 

NEWTOWN.  L.  I.,  N.  Y— The  contract  for  lighting  the  town  has  been  let  to 
the  Long  Island  City  Electric  Illuminating  Company  whose  bid  was  5127  75  per 
lamp  per  year.  The  contract  for  lighting  the  town  with  gas  was  lei  to  the  New- 
town Gas  Company. 

ELK  POINT.  S.  DAK.— C.  I,.  Potter,  of  the  firm  of  B.  N.  Potter  &  Co..  of  New 
York,  has  proposed  lo  the  city  that  if  it  will  giant  a  50-year  franchifie  and  will 
agree  to  pay  for  all  water  used,  he  will  put  in  an  electric  and  water  works 
plant  lo  cost  fSO  000. 

MACKINAC  ISLAND.  MICH.— The  Cily  Council  of  Mackinac  Island  has 
granted  to  J.  F.  Knightsley.  of  Jackson,  a  30  j-ear  franchise  for  furnishing  an 
electric  lighting  plant,  from  June  1,  1895.  The  plant  will  include  both  arc  and 
incandescent  lights. 

HAGERSTOWN.  MD.— The  William  Wharton,  Jr.,  Company,  of  Philadelphia. 
Pa.,  has  been  granted  the  privilege  to  erect  an  electric  plant  on  the  canal  of  the 
Chesapeake  &  Ohio  Canal  Company.  It  proposes  to  furnish  the  factories  at 
Hagerstowu  with  electric  power. 

PAWNEE  CITY.  NEB.— Sealed  bids  will  be  received  by  the  City  Council  until 
May  27,  for  one  high.  low.  or  medium  speed  high  pressure  engine  of  80  to  100 
horse-power  with  one  feed  water  healer  of  suitable  capacity,  and  one  500  or 
600-light  incandescent  dynamo,  with  necessary  switches,  voltmeters,  ampere- 
meters  and  other  requisite  equipment.    G.  Humphrey  can  give  further  details. 


Telegraph  and  Telephone. 


MANCHESTER,  lA.— The  Manchester  telephoae  sj'sfem  is  expected  to  be  in 
operation  shortly. 

GARRHTSVILLE.  O.—F.  B.  Hopkins  has  been  granted  a  franchise  for  tele- 
phone exchanges  at  this  place  for  10  years. 

COMJMBUS.O.— The  Ohio  Telephone  Exchange  Company  has  announced  its 
intention  to  cut  the  prices  of  the  old  companies  about  SO  per  cent. 

LOS  ANGELES.  CAL-— C.  W.  Hiachliffe.  assistant  superintendendenl  of  the 
Sunset  Telephone  Company,  has  filed  plans  for  the  city  clerk,  showing  the  pro- 
posed location  of  an  extension  of  the  company's  underground  system. 

MADISON.  WIS.— The  United  States  patents  covering  the  Milne  telephone 
system  have  passed  into  the  control  of  a  company  headed  by  Madison  capi- 
talists, the  principal  of  whom  are  H.  L.  Spooner.  president;  B.  B.Clarke, 
vice-president;  E.  W.  Batchelder,  secretary;  and  B.  M.  Lamp,  treasurer. 

CAPE  MAY,  N.  J. -The  City  Council  has  passed  an  ordinance  granting  the 
right  of  operating  in  the  city  to  the  Telephone  Company  of  South  Jersey,  and  has 
also  passed  through  second  reading  ordinances  granting  franchises  to  the  Postal 
Telegraph  &  Cable  Company  and  the  Cape  May  City  Electric  Light  &  Pov?er 
Company. 


Personal  Note. 


PROF.  J.  J.  FLATHER,  of  Purdue  University,  was  in  Lexington,  Ky,,  last 
week,  where  he  delivered  a  lecture  on  "Rope  Driving'*  before  the  engineering 
students  of  the  State  College.  The  lecture  was  illustrated  with  numerous  lan- 
tern slides  and  proved  a  most  interesting  subject. 


Miscellaneous  Notes. 


WASHINGTON  AND  LEE  UNIVERSITYIhas  decided  to  abolish  the  degree  of 
civil  engineering  and  substitute  therefor  the  degree  of  bachelor  of  science, 
which  will  be  conferred  in  three  courses,  those  of  civil  engineering,  electrical 
engineering    and   mining    engineering. 

THE  MASSACHUSETTS  INSTITUTE  OP  TECHNOLOGY  announces  a  sup 
plementary  summer  course  to  be  given  during  June  and  July.  The  courses  are 
to  be  seven  in  number,  viz.  I.  Mechanical  Drawing  and  Descriptive  Geometry; 
II.  Mathematics:  III.  Architecture;  iv.  chemistry;  V.  Biology;  VI.  Physics; 
VII.  Modern  Languages.  Entrance  examinations  for  the  regular  winter  course 
will  be  held  at  the  Roges  Building.  491  Boylston  street,  Boston,  on  June  27  and 
28.  and  Sept.  24  and  25.  For  the  convenience  of  applicants  outside  of  New  Eng- 
land the  June  examinations  will  also  be  held  in  18  cities  widely  separated.  Full 
information  is  given  in  pamphlets  which  the  Institute  is  distributing. 

THE  BROOKLYN  ELECTRICAL  SOCIETY  on  May  24  listened  to  an  interest- 
ing lecture  00  the  subject  of  "ladDctjon,"  delivered  by  Mr.  Nelson  W.  Perry.  Mr. 
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Perry  made  use  of  some  very  cfTcclive  similes  iu  explaining  to  iiis  audience 
inductive  effects.  He  called  attention  to  the  analogy  between  the  phenomena 
of  induction  by  ethereal  waves  and  the  Iransmisblou  of  energy  by  the  liquid 
waves  when  a  stone  is  cast  in  the  water,  and  illustrated  the  action  of  lines  of 
force  about  a  conductor  carrying  alternating  currents  by  the  spring  on  the 
balance  wheel  of  a  watch  which  CQUlinually  contracts  and  expands.  The  lecture 
closed  with  an  exhibition  of  the  operation  of  Dr.  Lodge's  coherei.  by  which 
ethereal  waves  were  caused  to  close  a  circuit  and  ling  an  electric  bell.  After 
Mr.  Periy's  lecture  Mr.  Uurant  exhibited  a  number  of  Grissler  tubes  in 
which  light  effects  produced  by  induction  were  very  prettily  shown. 

THE  AMKRICAN  INSTITUTE  OH  ELECTRICAL  BNGINEBKS  will  hold  its 
annual  meeting  for  the  election  of  officers  and  the  reception  of  the  Council's  and 
Tieasurer's  report.i  ot  12  West  31sl  sireel.  en  Tuesday  evening.  May  21,  at  S  p.m.. 
being  the  thiid  Tuesday  iu  the  month  aa  6xed  by  the  rules.  In  accordance  with 
a  vote  at  the  meeting  of  April  17.  the  discussion  of  Prof.  Anthony's  paper  on 
■'Underwriters'  Rules"  will  be  resumed.  It  will  be  opened  hy  Prof.  Wm.  L. 
Puffer,  of  the  Massachusetts  Institute  of  Technology,  Consulting  Electrical 
Engineer  of  the  Associated  Factory  Mutual  Insurance  Companies.  This  meet- 
ing should  not  be  confounded  with  the  general  meeting  to  be  held  at  Niagara 
Falls  in  June.  The  Council  will  meet  in  the  office  of  the  Institute.  2b  Corllandt 
street,  Tuesday  May  21,  at  4  p.  m.  Nou  members  receiving  a  notice  are 
cofdially  invite<J  to  attend  the  meeting.  On  account  of  some  uncerlainty  as  to 
the  ariangement  at  Niagara  Falls,  a  committee  has  been  appointed  by  Council 
with  power  to  postpone  the  general  meeting  if  necessary  to  a  date  no  later  than 
July  1.    Due  notice  will  be  given  of  any  action  taken. 


(Erabc  anb  3nbu5trial  Hotes. 

J.H.BUNNELL  &  CO.  76 'Cortlandt  street.  New  York,  have  been  granted 
a  patent  upon  their  aluminum-lever  telegraph  sounder  recently  illustrated  in 
our  columns. 

THE  LAW  B.\TTERY  COMPANY  has  removed  its  offices  to  39  Cortlandt 
Street,  New  York.  Tbecompany  has  equipped  a  large  new  factory  a!  Cranford, 
N.  J.,  and  is  making  preparations  to  greatly  extend  its  business. 

THE  KNAPP  &  ELECTRIC  NOVELTY  COMPANY.  47  Warren  Street.  New 
York,  reports  a  .eurpiisingly  good  business  in  its  battery  fan  outfits,  an  indica- 
tion that  people  appreciate  a  good  article  and  are  willing  to  pay  a  fair  piice 
for  it. 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Ch'cago.  is  receiving  a  large 
number  of  inquiries  regarding  the  new  Meslon  alternating  current  ceiling  fan. 
which  promises  to  find  fully  as  useful,  if  not  as  large  a  field,  as  the  regular 
Meston  desk  fan 

THE  METROPOLITAN  ELECTRIC  COMPANY.  186-188  Fifth  avenue,  Chicago, 
furnished  the  lamp?  for  the  large  spiral  tower  of  A.  M.  Rothschild  &  Co.'s  new 
store.  This  tower  has  created  a  sensation  in  Chicago  and  the  Metropolitan 
Company  feels  that  it  has  "scored  a  hit'*  by  having  its  lamps  selected  after 
other  lamps  had  failed. 

THE  ALLEGEMEINE  ELEKTRICITATS  GESELLSCHAFT.  of  Berlin.  Ger- 
many, has  issued  a  large,  handsomely  Illustrated  catalogue  of  its  trolley  sys- 
tem, embracing  everything  from  the  generator  to  the  track,  inclusive.  The 
system  does  not  materially  differ  from  the  best  American  practice.  The  cata- 
logue is  printed  in  English. 

CHAS.  A.  SCHIEREN  &  CO  .  47  Ferry  street.  New  York,  report  that  their 
factory  is  running  full  lime  and  is  considerably  behind  orders.  The  firm 
attributes  the  increasing  demand  for  its  belting  to  the  fact  that  all  the  tanning 
is  done  by  slow  process  and  with  pure  oak  baik.  which  results  in  giving  the 
leather  the    greatest  durabilitj'. 

BALSLEY  &  BRYNER.  of  Connellsville.  Pa.,  are  putting  on  the  market  a 
very  meritorious  insulated  socket.  A  notable  feature  of  the  device  is  the  loca- 
tion of  the  key  and  switch  in  the  barrel  ot  the  socket,  so  that  when  the  two 
parts  are  separated  the  cap  or  base  contains  only  the  two  terminal  pieces, 
greatly  facilitating  the  work  of    'wiring  up*'  the  socket. 

SMETHURST  &  ALLEN  is  the  style  of  a  new  electrical  engineering  firm 
whose  headquarters  are  in  the  Belz  Building.  Philadelphia.  Mr.  Smetburst 
was  formerly  with  Pepper  &  Register,  and  has  had  an  extensive  experience  in 
practical  tngineering.  Mr.  Allen  was  previously  connected  with  the  Philadel- 
phia Traction  Company.  The  firm  has  recently  been  awarded  an  important 
contract  by  the  New  York  &  Philadelphia  Traction  Company. 

THE    COMMERCIAL    ELECTRIC  COMPANY,  of   Indianapolis.    Ind.,    in    an 


exceedingly  tasteful  new  catalogue,  describes  at  length,  and  with  the  aid  of 
nuroerous  illustrations,  its  line  of  dynamos  and  motors.  The  small  sizes  are 
made  in  tiipolar  form,  the  laigcr  ones  being  furoisbed  in  both  bipolar  and 
multipolar  designs  according  to  the  service  required.  The  company  is  making 
a  specially  of  multipolar  slow-speed  dyaamo!>  either  belt-driven  or  direct-con- 
nected. 

THE  C.  W.  HUNT  COMPANY.  45  Broadway.  New  York  City,  has  recently 
furnished  the  Schorn  Manufacturing  Company,  of  Piltsburgh.  Pa.,  with  a  com- 
plete industrial  narrow  gauge  railway  pysteui.  comprising  track  and  cars.  The 
Hunt  Company  has  issued  a  40'page  catalogue  descriptive  of  its  industrial  rail- 
way system,  which  embruces  special  cars  of  every  conceivable  description, 
standard  dumping  cars,  flat  cats,  tip  cars,  sectional  track,  iwltcbes,  turn> 
tables,  etc. 

J,  H.  PUTNAM  fit  CO..  of  Rochester,  N.  Y..  have  just  completed  the  elec- 
trical work  in  the  new  Chamber  of  Commerce  Building  in  that  city.  The 
equipment  includes  two  Western  Electric  50kw  multipolar  generators  con- 
nected direct  to  .^me*"  automatic  engines.  Three  thousand  incandescent  lamps 
are  wired  up,  brass  armored  conduit  being  used  thioufihout.  The  switchboards 
are  five  panel,  marble,  and  the  feeders  are  so  arranged  that  thev  may  be  sup- 
plied from  the  local  Edison  mains  if  desired.  There  are  also  two  Blackman  ven- 
tilating fans.  36  inch  and  60-inch,  driven  by  I.undell  motors,  and  about  25  arc 
lights. 

THE  INTICRIOR  CONDUIT  8c  INSULATION  COMPANY,  S27West  34th  street. 
New  York,  found  that  the  hot  spell  made  business  lively  In  one  department 
of  the  electrical  supply  trade.  Mr.  E.  W.  Little,  the  general  manager, 
reports  that  the  sudden  advent  of  midsummer  created  a  boom  of  no  small  pro- 
portions in  the  sale  of  Lundell  fan  motors.  The  Pettingell-Andrews  Company. 
New  England  agent  for  the  Interior  Conduit  Company,  reports  sales  aggregat- 
ing $4,000  in  one  day  recently,  and  the  orders  from  the  Central  Electric  Com- 
pay,  of  Chicago,  have  alone  been  enough  to  keep  a"  good-sized  factory  busy. 
Sales  of  the  Lundell  fan  motors  in  other  parts  of  the  country  are  reported  to 
be  quite  large  and  much  In  excess  of    the    figures    reached    this    time  last  year. 

H.  E.  COLLINS  fie  CO..  Bank  "of  Commerce  Buildinp.  Pittsbutgh,  sole  sales 
agents  for  the  United  Sta»es  and  Cuba  for  the  Cahall  Vertical  Water  Tube  Boiler, 
manufactured  by  the  Aultman  fi:  Taylor  Machinery  Company,  of  Mansfield. 
Ohio,  have  within  the  past  month  closed  contracts  with  the  Salem  Iron  Com- 
pany at  Leetonia  for  250  horse-power  for  their  blast  furnaces;  .Etna  Standard 
Iron  &  Steel  Company.  Bridgeport.  Ohio.  100  horse-power:  Brown-Bonnell  & 
Co..  Youngstown,  Ohio.  324  horse-power;  Carrie  Furnaces,  Pittsburgh.  Pa..  2.000 
horse  power;  Canonsburg  Iron  &  Steel  Company.  Canonsburg.  Pa..  250  horse- 
power boilers.  The  orders  from  the  Salem  Iron  Company,  .Etna  Standard  Iron 
S:  Steel  Company  and  Brown-Bonnell  8:  Co..  are  repeated  orders  from  these 
concerns.  The  boilers  tor  the  Salem  Iron  Company  and  Carrie  Furnace  Com* 
pany  are  both  for  burning  blast  furnace  gases  and  the  boilers  for  the  Canons- 
burg Iron  fie  Steel  Company  are  for  utilizing  waste  beats  from  heating  fur- 
naces. 

THE  BALL  ENGINE  COMPANY'S  WORKS,  at  Erie.  Pa.,  are  unusually  busy 
just  now.  the  erecting  floors  being  crowded  with  engfines  in  process  ot  construc- 
tion. Especially  noticeable,  by  their  appearance,  among  the  raany'engines  are 
three  of  175  horse-power  each,  adapted  for  direct  connection  to  Mather  dynamo?, 
which  are  to  go  to  the  newlibrary  of  Congress,  Washington.  D.  C.  in  a  few  days. 
These  engines  are  painted  pure  white,  according  to  the  instructions  of  the  gov- 
ernment, and  with  their  polished  brass  fittings  certainly  present  a  handsome 
appearance.  Among  other  engines  in  process  of  erection  are  two  I2£-hp  tan- 
dem compounds  for  the  Norfolk  &  Ocean  View  Railway  Company.  Norfolk,  Va.; 
^ne  300-hp  tandem  compound  railway  engine  for  the  Rock  Creek  Railway 
Company.  Washington.  D.  C. :  one  400- hp  vertical  cross  compound  engine  for 
the  Camden  Horse  Railwav,  Camden,  N.  J-  ;  two  160  hp  tandem  compounds  for 
the  Salamanca  Waterworks.  Salamanca.  N.  Y. ;  one  175- bp  for  the  Suburban 
Traction  Company,  Orange  N-  J.,  and  .one  100-hp  vertical  engine  for  the 
Detroit  Free  Press.  Detroit,  Mich.  , 


Business    Hottccs. 


ELECTRIC  LEAGDE.— Meets  every  Thursday  evening,  100  West  24tb  street. 
Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  CDT-ODT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  street.  Syracuse,  N.  V. 


^Uustrateb  2£^ccorb  of  €kctrtcal  Patcrtts. 


UNITED  STATES  PATENTS  ISSUED  MAY  14.  189B. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New  York.) 

539.024.  ELECTRICAL  CONNECTOR;  F.  N.  Bell.  Milford.  Mass.  App.  filed 
July  -JS.  1894.  The  combination  of  an  outei  thimble  having  one  end  closed 
near  a  centrally  located  bolt  hole,  the  walls  of  the  thimble  being  split  in 
the  direction  of  the  length  and  an  inner  sleeve,  having  a  tapering  surface 
adapted  to  expand  the  outer  thimble  upon  being  subjected  to  pressure  from 
a  screw  bolt,  connecting  with  a  rod  passing  through  the  thimble  and  sleeve. 

539  032.  CARBON  BRUSH  HOLDER  FOR  DYNAMOS:  W.  S.  Bofley,  Chicago, 
111.  App.  filed  Sept.  8.  1894.  The  combination  of  a  bar  with  its  end  up- 
turned, a  clamping  plate  secured  by  one  end  to  the  bar.  a  carbon  block 
adapted  to  rest  between  the  upturned  end  and  the  elevated  end  of  the 
clamping  plate,  the  clamping  plate  having  a  screw  to  move  the  plate  either 
toward  or  frorr:  the  bar  to  hold  or  release  the  carbon  block. 
39.040.  INSULATOR;  L.  H.  Desisles,  Bo.«ton.  Mass.  App.  filed  Sept.  10.  1894. 
The  combination  of  a  main  block  having  end  brackets,  a  metallic  clip,  and  a 


holding. screw;  the  screw  and  clip  having  screw  thread  connections  with  each 
other  and  co-operating  in  a  biacket  to  hold  a  wire. 

£39.008  TELEPHONE;  M.  Martin.  Maiden.  Mass.  App.  filed  Nov.  10.  1886. 
The  combination  of  a  diaphragm  or  vibrating  piece  of  magnetic  material 
having  a  central  opening,  with  a  magnet  having  a  pole  piece  terminating 
opposite  the  said  opening,  wheieby  the  attractive  fcrce  ot  the  magnet  acts 
mainly  in  the  direction  of  the  plane  of  the  diaphragm. 

539.079.  ELECTRIC  PUSH  BUTTON:  A  J.  Gehnng.  Chicago,  111.  App.  filed 
Nov.  2,  1893.  The  combination  of  a  base  of  yielding  material  having  project- 
ing pins  or  studs  formed  integral  therewith,  and  a  switch  plate  thoroughly 
insulated,  secured  to  the  base  by  bending  the  said  studs  down  upon  it. 

S39,aS5.  TELEPHONE  TRANSMITTER;  R.  F.  Rice.  Hartlord,  Conn.  App^ 
filed  May  18,  1893.  The  combination  of  a  diaphragm  of  an  undulator  con- 
sisting of  a  multiplicity  of  surface  contacting  members  under  successively 
increased  loads,  and  comprising  single  part  and  mulli  part  members  in 
alternating  succession. 
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C-S0OT9     ANNUNCIATOR  CONNECTION    FOR    MULTIPLE  SWITCHBOARDS; 

"■  r.  Taiiior  Keene.  N.  H.  App.  filed  April  Il.:i892  T  An  annunciator  included 
in  n  telephone  series,  a  normally  open  circuit  about  said  annunciator,  and 
means  for  closing  the  said  circuit  by  the  act  of  making  connection  with 
the  line. 


No.  539,079.— Electric  Push  Button. 

M<)105  VARIABLK  RHEOSTAT:  E.  F  Warner.  Chicago.  III.  App.  filed 
'sept  1.S  1814.  The  combination  of  bare  resistance  wires  constituting  the 
winding  with  a  contact  device  adapted  to  travel  over  said  wires  the  con- 
tact device  being  provided  with  contact  rollers  which  are  adapted  to  bear 
upon  a  number  of  the  convolutions  of  the  winding  at  the  same  time. 
539  142.  TELEPHONE  CIRCUIT  AND  APPARATUS:  C.  W.  McDaniel.  Kansas 
City  Mo  App.  61ed  March  16.  )S9S.  A  telephone  circuit  extending  through 
a  plurality  of  way  stations,  in  series,  in  each  of  which  the  circuit  passes 
through  two  doublespring  jacks  beween  which  branches  e.vlend  from  each  cir- 
cuit conductor  to  a  high  resistance  call  bell  in  a  permanent  bridge,  and  other 
branches  extending  from  the  said  conductors  to  the  open  terminals  ol  a 
conducting  plug,  whereby  when  the  said  plug  is  inserted  into  one  of  said 
jacks  the  circuit  conductors  are  opened  at  the  said  jack  and  translerred 
through  the  said  plug  terminals  to  the  other  jack,  a  new  circuit  through  the 
way  stations  being  established  through  the  telephone  switch. 
;,39  1=0  ELECTRIC  LAMP:  W,  H.  Sheppard.  New  York,  N.  Y.  App.  filed 
'nov.  20,  ISM,  An  incandescent  lamp  socket  having  bracket  arms  secured 
thereto,  the  arms  swinging  or  not  as  desired,  and  secured  at  their  lower  end 
a  shade  and  support  for  an  electric  lamp,  the  wires  being  led  through  one 
of  the  brackets.  ___^__^^ 

539  154      RAILWAY  SIGNAL  SYSTEM:  G.  L.  Thomas.    Brooklyn,    N.  Y.     App. 
'filed  Jan,  28.  1895.     A  system  having    a  series  of    si.gnals   arranged    along   a 
track,  a  train  moving  along  the    track    to   control    the    signals,  the  electric 
circuits  being  arranged  to  hold  the  signals  at  danger  and  a  device  to  prevent 
a  plurality  of  signals  both  before  and  after  a  train  being  turned  to  safely  by 
an  approaching  train  when  the  track  is  not  clear. 
539,163.    TELEPHONE    TRANSMITTER;    A.  C,    Brown.  London,    Eng,     App. 
'filed  Sept.  27.  1894.     The  combination  of  a  diaphragm,  a  back   electrode,    a 
mass  of  granulated  material  being  between  the  two,  a  rigid  ring  seating  on 
one  side  of  the  diaphragm,  and  an  elastic  support    on  the  other    side  acting 
to  press  the  diaphragm  toward  the  granulated  material  and  compressed  to  a 
predetermined  weighed  pressure  and  permanently  fixed  independent  of   the 
weighed  pressure. 
539.170.     MAGNETIC  CALL  APPARATUS;  P.  B.  Cook.  Chicago.  IlL     App.  filed 
Dec.  26.  1894     The   combination  of  a  telephone  circuit  having  magneto  call 
generator  normally  connected  therein,  but  shunted    from    the  main  circuit; 
generator  actuating  mechanism,  an  automatic   switch,  and  means  for  with- 
drawing the  generator  from  the  shunts. 
539.184.     CLOSED  CONDUIT    ELECTRIC    RAILWAY;    P.    Lucas.    Berlin.    Ger 
many.  App.  filed  June  23.  1894.    The  combination  of   a   casing  containing  a 
series  of  stationary  contacts,  a  conductor.  levers  arranged    lo    be   rocked  by 
the  car,    and  supplemental  levers  pivoted  to  the  said  levers  carrying  contact 
plates:  electrical  connections  from  the  plates  to  the  stationary    contacts,  and 
switches  within  the  casing  having  arms  extending  cutside  the  casing. 
539.193.     ELECTRIC  LIGHT    HEAD    GEAR     FOR     PERSONAL    WEAR;  A,  M. 
Rodriguez    and  E.  D.  Rockwell.  Brooklyn.    N.  Y.    App.  filed   Feb.    25,    1895, 
The  combination  of  wires  located  in  a    cap   with  contacts  attached  thereto, 
and  a  lamp:  the  lamp  to  be  worn  on  a  cap  or  hat. 


539,234.  ELECTRIC  FIRE  AND  WATER  ALARM;  G,S.  Neu,  New  York.  N.  Y. 
App.  filed  Jan.  25.  1S'>5.  An  alarm  having  a  device  to  be  released  by  heat 
and  water,  and  provided  with  a  spring  actuated  plunger,  a  soluble  button,  a 
fuse  and  electrical  contacts  kept  noimally  apart  by  the  fuse  and  button, 

.539.274.  MOUNTING  FOR  TELEPHONES:  T,  Kely.  Philadelphia.  Pa.  App 
filed  Sept,  8,  1894,  T  e  combination  of  a  telephone  receiver  and  tiansmitter 
with  a  plalc  carrying  the  same,  fastenings  whereby  said  plalc  is  .secured 
to  the  wall  ol  the  room,  and  distance  pieces  serving  to  prevent  contact  of 
the  plate  with  the  wall. 

.'.39.777.  ELECTRIC  MOTOR;  J.  C,  Lincoln.  Rochester,  N,  Y,  App,  filed  Jan, 
16.  1892.  The  combination  of  shunt  field  magnet  windings  connected  in 
series  acro.ss  the  main  line,  an  armature  and  a  series  coil  partially  sur- 
lounding  the  armaluie  and  directly  magneti;tiiig  it;  the  scries  coil  and 
armature  being  connected  in  series  with  each  other  across  the  main  line. 

539.293  CONTROLLER  FOR  ELECTRIC  MOTORS:  H.  F.  Parshall  and  J.  W. 
Darley,  Jr..  Lynn.  Mass,  App.  filed  Feb  11,  1893,  The  combination,  with 
a  controller  cylinder  for  an  electric  motor,  of  an  electric  motor  for, actuating 
said  cylinder,  and  means  for  returning  it  to  its  normal  position  when  the 
current  is  broken. 

539.298,  COMMUNICATING,  SIGNALING,  ETC..  TO  OR  FROM  MOVABLE 
OBJECTS;  J  Y  Porter.  Cleveland.  O.  App,  filed  Feb,  14.  1894.  A  trolley 
wire  having  a  pivoted  conductor  and  a  depending  portion  thereof  extending 
below  sucb  wire,  the  same  being  free  to  swing  across  the  vertical  plane  of 
the  trolley  wire  without  engagement  therewith. 

539.3i4.  SIGNALING  SYSTEM;  John  P.  Coleman.  Swissvale,  Pa.  App.  filed 
Aug  26.  1893.  In  a  signaling  system,  the  combination  of  signal  opeiating 
mechanism,  an  electrically  controlled  lock  for  such  mechanism,  a  circuit  for 
the  lock,  a  make  and  break  mechanism  arranged  in  the  circuit,  an  elec- 
trically controlled  indicating  device  for  operating  the  make  and  break 
mechanism,  a  circuit  for  said  indicating  device  extending  to  the  next  suc- 
ceeding station,  and  a  make  and  break  mechanism  in  the  circuit  at  such 
station. 


No.  539,277.— Electric  JIotor. 

539.215.  RHEOSTAT:  A.  C.  Carey.  Lake  Pleasant.  Mass.  App.  filed  Feb.  26. 
1895.  A  rheostat  having  a  central  tube  with  beads  mounted  on  each  end, 
having  conductors  leading  through  the  centre,  refractory  and  insulating 
linings  for  the  adjacent  faces  of  said  heads,  contacts  applied  to  such  linings, 
a  rotary  spool  arranged  upon  the  heads,  a  series  of  layers  of  wire  insulated 
from  tach  other,  and  contacts  for  including  such  layers  of  wire  in  the  main 
circuit. 

539.222.  ELECTRIC  CONDUCTOR  ;  J.  R,  Hare.  Baltimore,  Md.  App,  filed 
Nov.  23,  1894.  An  electiic  conductor  formed  iu  separated  sections,  which  are 
electrically  connected  by  rods  which  project  from  side  to  side. 


No.  539,293  —Controller   for  Electric  Motors. 

539  365  ELECTRIC  ARC  LAMP  CLUTCH;  W.  B.  Luce.  Brookline.  Mass.  App. 
filed  March  15.  1894.  A  clutch  consisting  of  a  clutch  ring  or  plate,  composed 
of  an  inner  ring  or  plate,  a  ring  or  plate  of  insulating  material  and  an  outer 
plate  or  ring. 

539.369,  MEANS  FOR  EFFECTING  SYNCHRONISM:  J.  H.  Rodgers,  Washing- 
ton. D  C.  App.  filed  Dec.  29.  188S.  The  combination  of  two  mechanically 
disconnected  motors— contact  makers  operated  thereby,  one  member  of  each 
contact  maker  being  stationary  and  the  other  revolved  by  its  motor— an  elec- 
tric circuit  periodically  closed  by  one  contact  maker,  and  means  for  shifting 
the  stationary  member  of  the  other  contact  maker  when  synchronism  fails. 

539,376.  STARTING  BOX  FOR  ELECTRIC  MOTORS:  D.  M.  Bliss.  Boston. 
Mass.  App.  filed  Feb,  20.  1895.  A  rheostat  comprising  contacts  successively 
connected  with  a  series  resistance,  a  movable  switch  member  adapted  lo 
co-operate  with  said  contacts,  an  armature  co-operating  with  the  switch. 
and  a  stationary  electro-magnet  having  its  entire  polar  face  adjacent  to  the 
path  of  movement  of  said  armature,  whereby  the  said  armature  and  switch 
may  be  locked  by  the  atlraciion  of  said  magnet  in  any  position. 

559.392.  ARC  LAMP:  C.  A,  Pfluger.  Chicago.  111.  App.  filed  April  6.  1894.  The 
combination  of  two  electrodes  each  having  two  carbons  adapted  lo  be  fed 
toward  each  other  at  an  acute  angle,  means  for  moving  the  upper  carbons 
simultaneously  to  establish  the  arc.  and  a  device  for  feeding  the  lower  car- 
bons comprising  a  weight,  a  rod  upon  which  said  weight  is  adapted  to  slide, 
and  cords  connecting  said  weight  and  said  carbons  passing  in  opposite 
directions  over  two  pulleys. 

539.393.  ELECTRIC  ARC  LAMP;  C.  A.  Pfluger,  Chicago.  III.  App.  filed  July 
2.  1894.     Substantially  the  same  as  above. 

539.396.  RAILWAY  SIGNAL:  J.  Stringhara.  Jersey  City.  N.  J.  App.  filed 
Feb.  6.  1895.  An  apparatus  having  a  signal  set  at  danger  by  the  passage  of 
a  train  into  a  guarded  section,  a  releasing  circuit  for  setting  the  signal  at 
safetv.  a  circuit  controller  for  the  releasing  circuit,  and  electrical  connec- 
tions with  the  track  preventing  actuating  of  said  circuit  controller  until  the 
rails  are  bridged  at  a  plurality  of  points  before  the  signal  is  reached  by  the 
train. 
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ELECTRICAL   INSTALLATION    RULES. 

The  Ktiglish  Institution  of  Electrical  ICnRineers  having  announced 
that  it  jiroposes  to  issue  a  set  of  rules  for  interior  electrical  installa- 
tions, Mr.  Musgrave  Heaph)-,  the  underwriters'  export,  informs  the 
public  through  the  London  Electrician  that  his  company  will  not  for 
one  moment  recognize  such  a  foreign  code.  In  view  of  the  desire 
of  some  members  of  our  Institute  to  commit  that  body  to  a  similar 
measure,  the  reasons  advanced  by  Mr.  Heaphy  on  the  subject  are 
of  interest  at  the  present  inoment,  and  also  worthy  of  serious  con- 
sideration. These  reasons  are  very  brief,  namely,  that  his  company 
"has  the  responsibility  of  paying  for  6re  losses,  and,  therefore,  it  is 
"absurd  to  think  that  it  would  agree  to  anything  that  might  practi- 
"cally  place  the  disposal  of  its  funds  at  the  mercy  of  the  views  of 
"an  outside  body, "  and  it  will  therefore  "  not  depart  from  the 
"course  that  long  experience  has  proved  to  be  so  safe,  and  will 
"require  as  before  that  in  any  building  insured  with  it  the  electrical 
"work  shall  comply  with  its  rules.  "  That  this  position  is  a  reason- 
able one  cannot,  we  believe,  be  contested,  and  the  only  result  of  the 
Institution  rules  will  probably  be  to  further  strain  the  relations  of 
underwriters'  experts  and  electrical  contractors.  Instead  of  formu- 
lating an  entire  code  of  rules,  the  influence  of  such  a  professional 
body  should,  we  believe,  be  directed  toward  inducing  the  under- 
writers to  change  such  of  their  rules  as  are  really  objectionable. 
In  this  it  would  probably  be  finally  successful,  for  we  doubt  if  the 
insurance  interests  would  care  to  defy  such  authority.  There  is, 
however,  no  prospect  whatever  that  they  would  ever  discard  their 
own  rules  for  those  of  an  outside  body,  which  latter  code  would 
therefore  have  no  other  effect  than  to  accentuate  the  differences 
between  two  interests  naturally  antagonistic. 


THE  BERLINER  TELEPHONE  PATENTS. 

In  another  column  we  print  an  account  of  all  of  the  Berliner 
telephone  patents  issued  prior  to  1882,  from  which  it  appears  that 
of  eight  granted  within  that  period,  four  are  now  in  force  in  this 
country  and  four  have  sxpired  with  the  French  and  Belgium 
patents  on  the  same  inventions,  the  latter  patents  being  identical  with 
the  English  one  to  the  same  inventor,  dated  Jan.  8,  1880.  It  will 
be  noted  that  none  of  these  Berliner  patents  is  of  any  apparent  prac- 
tical value,  and  the  same  may  be  said  of  that  issued  in  1891,  which 
assumes  a  great  importance  merely  from  its  claim  of  the  variable, 
pressure,  constant-contact  principle.  In  the  same  article  will  be 
found  the  dates  determining  the  priority  of  Berliner  over  Edison  in 
the  invention  of  the  microphone,  from  which  it  will  be  seen  that 
the  interval  was  one  of  but  a  few  months,  and  that  Edison  had 
grounds  in  his  application  of  April  27  on  which  to  claim  the  micro- 
phonic principle  for  which  Berliner  filed  an  application  on  June  20 
of  the  same  year.  In  this  connection  it  is  well  to  remember  that 
the  Bell  Company  in  1878  and  1879  bought  both  the  Berliner  and 
Edison  claims  for  patents,  and,  therefore,  the  incentive  was  lacking 
which  otherwise  would  have  brought  about  a  hard-fought  contest 
for  priority.  The  relation  of  the  Berliner  patent  to  the  Edison, 
Blake  and  Hunniugs  patents  does  not  seem  to  be  very  well  under- 
stood, if  we  are  to  judge  from  our  correspondence.  If  the  Berliner 
1891  patent  is  valid,  it  covers  the  fundamental  principle  upon  which 
the  latter  rest  for  their  action — that  of  producing  the  undulatory 
telephonic  current  bj'  a  constant  contact  subjected  to  variable  pres- 
sure by  the  vibrations  of  a  telephone  diaphragm.  While  the  Bell 
patents  were  in  force,  the  Berliner  principle  was  tributary  to  it  as  far 
as  related  to  the  transmission  of  speech  by  the  undulatory  current, 
and  the  other  patents  named  were  tributary  to  botlwthe  Bell  and 
Berliner.  The  principal  Edison  patent— issued  in  1892  and  expired 
on  accouu'.  of  the  expiration  of  a  corresponding  foreign  patent — 
covers  the  use  of  carbon  in  the  application  of  the  Berliner  principle, 
and  thus  ranks  after  both  the  Bell  and  Berliner  patents.     The  Hun- 
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niiigs  patent  covers  the  use  of  ijranulatcd  carbon,  ami  therefore  is 
secondary  to  the  ICdison  patent,  which  is  also  true  of  the  lilake 
patent,  the  latter  covering  certain  mechanical  telephonic  devices, 
and  not  the  employment  of  carbon.  For  the  first  of  the  two  earliest 
Berliner  patents  now  in  force— that  of  Dec.  14,  1880— the  claim  is 
made  that  it  covers  the  use  of  the  induction  coil,  but  the  patent 
refers  to  an  entirely  different  method  of  using  that  device  than  has 
ever  been  employed,  the  claims  being  for  a  battery  in  two  independ- 
ent primaries,  one  including  the  receiver  and  the  other  the  trans- 
mitter circuit,  the  secondary  of  the  induction  coil  being  stated  to 
act  on  the  current  in  the  transmitter  circuit.  In  our  last  issue  we 
inadvertently  stated  that  the  Nov. 2,  1880,  patent  had  expired,  which 
is  an  error.  However,  even  should  the  1891  patent  be  declared  void 
on  account  of  the  fourth  claim  of  the  earlier  patent  involving  also 
the  transmitter,  the  Nov.  2,  ISSO,  patent  will  have  no  effect,  as  its 
direct  claims  are  confined  to  a  form  of  receiver  that  has  no  practical 
value  whatever.  

STEAM     JACKETS    AND    SUPERHEATING. 

Prof.  Unwin,  in  a  recent  lecture  before  the  English  Institution  of 
Civil  Engineers,  expresses  the  opinion  that  little  or  no  economy  is 
to  be  derived  from  the  use  of  ■  steam  jackets  on  well-designed 
engines,  though  they  may  increase  the  efficiency  of  pooriy  designed 
or  small  engines.  The  subject  of  steam  jackets  has  been  one  upon 
which  the  widest  differences  of  opinion  have  existed,  but  the  verdict 
of  Prof.  Unwin  is  in  accordance  with  the  results  of  the  latest  and 
most  carefully  conducted  trials.  In  the  same  lecture  the  advantages 
of  superheating  are  strongly  brought  forward,  the  statement  being 
made  that  no  possible  improvement  of  the  steam  engine  of  which 
we  have  any  knowledge  at  this  moment,  offers  anything  like  so 
great  a  chance  of  important  economy.  This  claim  does  not  relate  to  a 
rise  of  but  a  few  degrees  in  temperature,  as  was  the  practice  25  years 
or  more  ago  when  superheating  met  with  considerable  favor,  but 
refers  to  an  elevation  of  100  degrees  or  more  above  the  tempera- 
ture of  saturation.  Some  experiments  are  quoted  in  which  the 
temperature  was  carried  to  670  degrees,  or  over  300  degrees  above 
the  saturation  point ;  with  a  pressure  of  165  pounds  of  steam 
and  a  piston  speed  of  but  380  feet,  the  consumption  of  steam  in 
this  case  was  but  10.2  lbs.  of  water  per  indicated  horse-power. 
The  reason  why  superheating  was  abandoned  in  the  early  days 
notwithstanding  the  economy  it  had  demonstrated,  was  largely 
on  account  of  the  practical  difficulties  met  with  in  the  superheat 
ing  apparatus  and  in  the  lubrication  of  the  engine  cylinders.  As 
these  difficulties  have  now  been  largely  overcome,  the  fact  that 
superheating  had  once  been  tried  and  practically  found  wanting 
has  no  longer  any  bearing,  and  any  objections  to  its  utilization  at 
the  present  day  can  rest  on  no  .other  grounds  than  prejudice — 
which,  however,  is  an  extremely  potent  factor  among  steam 
engineers. 
ORGANIZATION    OF    TELEPHONE  MANUFACTURERS. 

.\s  noted  in  another  column,  a  movement  is  under  way  to  organ- 
ize an  association  of  the  telephone  manufacturers  of  the  United 
States  with  a  view  to  the  protection  of  their  mutual  interests.  Such 
an  association  can  be  productive  of  much  good  in  many  directions, 
and  particular!)'  with  respect  to  the  determination  of  the  value  and 
status  of  the  numerous  telephone  patents  now  owned  or  controlled 
by  the  Bell  Company.  In  the  brief  of  that  company  in  the  Berliner 
case  these  are  stated  to  number  934,  or  almost  one  third  of  the 
entire  number  granted  on  improvements  in  telephones  and  in 
apparatus  to  be  used  in  connection  with  telephones.  Owing  to  the 
complete  monopoly  of  the  Bell  Company  during  a  long  period  of 
years,  there  was  little  or  no  interest  for  any  one  outside  of  that  com- 
pany to  keep  track  of  the  course  of  telephone  invention,  and  the 
consequence  is  that  knowledge  at  present  in  regard  to  the  scope  and 
status  of  telephone  patents  is  extremely  limited.  This  is  particu- 
larly true  with  respect  to  switchboard  patents  and  those  dealing 
with  details  of  exchange  equipment  ,and  with  telephonic  accessory 
apparatus.  When  the  several  suits  now  pending  involving  the  above 
features  are  tried,  some  points  may  be  cleared  up,  but  this  pro- 
cess will   take    a    long    time,    and    what    is    needed    is    immediate 


information.  Owing  to  the  extremely  large  number  of  patents,  the 
necessity  of  also  examining  all  foreign  patents  and  the  complexity 
of  the  legal  and  other  points  involved,  a  proper  consideration  of  the 
subject  will  require  the  best  expert  and  legal  ser\ices,  and  an 
expenditure  of  money  that  would  be  probably  greater  than  any 
individual  firm  would  feel  justified  in  assuming.  We  would,  there- 
fore, suggest  that  one  of  the  objects  of  the  proposed  association 
be  the  undertaking  of  the  work  referred  to,  thereby  placing  its 
members  in  a  situation  to  intelligently  direct  their  efforts  instead 
of,  as  at  present,  having  frequently  to  grope  in  the  dark. 


The  American  Institute  of  Electrical  Engineers. 


The  annual  meeting  of  the  Institute  for  the  reception  of  the  yearly 
reports  and  election  of  officers  was  held  at  12  West  31st  Street 
May  21.  The  Council  reported  a  membership  of  944,  showing  a  net 
gain  of  144  members  for  the  year  ending  April  30,  1895. 

The  chair  then  announced  that  the  discussion  of  Prof.  Anthony's 
paper  on  "Underwriters'  Rules"  would  be  taken  up,  and 
called  upon  Prof.  W.  L.  Puffer,  of  the  Massachusetts  Institute  of 
Technology,  to  open  the  discussion,  which  he  did  by  the  presenta- 
tion of  some  interesting  data  that  had  been  obtained  from  tests  made 
for  the  Mutual  Insurance  interests  of  Boston,  showing  the  amount  of 
current  required  iu  a  given  wire  to  cause  the  insulation  to  deterio- 
rate, and  that  which  would  make  it  smoke. 

At  the  conclusion  of  Prof.  Puffer's  remarks  Prof.  Anthony  said 
that  he  was  very  glad  he  had  presented  his  paper  if  it  had  been  the 
means  of  having  such  valuable  information  brought  before  the  Insti- 
tute. It  was  the  general  sense  of  the  majority  present  that  the 
Institute  should  not  attempt  the  formulation  of  any  rules,  but  that 
a  conference  between  committees  from  this  body  and  the  uiider- 
writers  would  no  doubt  be  productive  of  benefit  all  around. 

The  count  of  letter  ballots,  which  was  not  completed  until  mid- 
night, gave  the  following  result: 

FOR  PRESIDENT. 

Dr.  Louis  Duncan,  of  Baltimore,  Md. 

FOR  VICE  PRESIDENTS. 

Dr.  INIichael  I.  Pupin,  of  New  York  City. 
W.  F.  C.  Hasson,  of  San  Francisco,  Cal. 
Angus  S.  Hibbard,  of  Chicago,  111. 

FOR  M.AXAGERS. 

Carl  Hering,  of  Philadelphia,  Pa. 

Bion  J.  Arnold,  of  Chicago,  111. 

Charles  F.  Scott,  of  Pittsburgh,  Pa. 

Dr.  Cary  T.  Hutchinson,  of  New  York  City. 

FOR  TRE.^SIRER. 

George  A.  Hamilton,  of  New  York  City. 


Organization  of  Telephone  Manufacturers. 


A  movement  has  been  started  contemplating  the  organization  of  an 
association  including  all  of  the  telephone  manufacturers  of  the 
United  States  except  the  Bell  Company.  To  this  end  Mr.  J.  E.  Keelvn, 
of  Chicago,  has  addressed  a  letter  to  the  various  companies  calling  a 
meeting  in  Chicago  on  June  1.  It  is  urged  that  tbe  probable  efftcl 
as  to  the  form  of  order  to  be  entered  by  the  United  States  Court  of 
Appeals  in  the  Berliner  case  at  Boston,  requires  the  earnest  and 
urgent  attention  of  all  those  expecting  to  be  engaged  in  tiie  manu- 
facture or  production  of  telephone  apparatus.  The  further  neces^ily 
for  preparing  for  the  promised  ons'aught  of  the  Bell  people,  it  is 
stated,  also  calls  for  immediate  organi7ation  toward  a  peaceful  con- 
duct of  legitimate  telephone  business,  and  the  maintenance  of  the 
legal  and  business  rights  of  those  engaged  in  it. 


Salaries  of  Electrical  Engineers. 


Without  entering  upon  the  debatable  region  of  ethics,  says  the 
London  Electrician,  it  is  quite  possible  to  argue,  on  the  ground 
of  bare  expediency,  that  the  low  salaries  of  electrical  engineer.^, 
which  until  lately  were  universal,  and  still  remain  the  rule,  are  a 
mistake.  Men  tantalized  by  such  doles  naturally  become  mere 
birds  of  passage,  ready  to  take  flight  to  fresh  fields  and  pastures  new 
for  the  smallest  increment  of  pay. 


i 


June  1,  1895. 


IHtC     tCUtCCTRlCAIv     WOKL13. 
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Berliner  Telephone  Patents. 


As  hut  little  appears  to  be  known  of  the  earlier  ISerliiier  telephone 
patents,  we  give  l)elow  an  account  of  these  issued  prior  to  1H«2. 
[n  order,  however,  that  the  hearing  of  these  patents  may  be  clearly 
understood,  it  is  necessary  first  to  take  a  glance  at  the  history  of 
the  1.S91  patent,  which  contains  the  fundamental  claim,  the  others 
issued  claiming  only  invention  of  details. 

Ou  .\pril  14,  1877,  Herliner  filed  a  cave.it  describing  the  variable- 
pressure    constant-contact    transmitter.     On  April   27  I'Mison    made 


application  for  a  patent  on  a  transmitter  in  which  an  electrode  pre- 
senting a  considerable  surface  and  coated  with  plumbago  is  in  con- 
tact with  the  diagram,  but  did  not  make  any  claim  for  the  princi- 
ple of  variable  pressure  and  constant  contact  which  was  partiv 
involved  in  its  operation;  patent  No.  474,230,  issued  in  1892,  is 
based  on  this  application.  On  June  4,  1877,  Berliner  filed  his 
application  for  a  patent  on  the  invention  described  in  the  caveat  of 
April,  which  patent  was  finally  granted  in  1891  On  July  20,  Edi- 
son filed  aij  application  covering  broadly  the  use  of  carbon  as  a 
material  for  the  electrode  contact  in  a  transmitter  operating  by 
variable  pressure  and  constant  contact,  which  resulted  in  patent 
No.  474,2.il  of  1892  In  March,  1878,  interference  proceedings 
relating  to  the  Berliner  patent  were  begun  in  the  Patent  Office  and 
ended  in  1882;  from  1882  to  1888,  the  patent  was  withheld  ou  account 
of  Drawbaugb's  claims  and  suits;  in  188S  the  Patent  Office  rejected 
the  application  of  Berliner  on  the  ground  that  his  original  applica- 
tion was  bad,  and  because  of  intermediate  patents,  but  in  1889 
reversed  this  decision ;  the  next  two  years  were  spent  in  public  use 
proceedings  in  connection  with  Drawbaugb's  claims,  and  awaiting 
the  final  decision  of  the  Supieme  Court  in  the  Drawbaugh  case,  the 
patent  being  finally  issued  Nov.  17,  1891. 

While  the  application  of  Berliner  involving  the  fumlameutal  prin- 
ciple of  the  microphone  was  thus  tied  up,  the  inventor  applied  for 
aud  obtained  a  number  of  patents  on  telephones,  the  first  of  which 
was  issued  Jan.  IS,  1878  (No,  199,141,  reissued  as  No.  9,499 
Dec.  14,  1880),  on  an  application  dated  Oct.  16,  1877,  the  pre- 
amble of  the  patent  referring  to  the  application  of  June  4,  1877, 
as  containing  the  principle  of  transmitting  speech  by  the  micro- 
phonic principle.  The  patent  is  for  a  receiving  instrument  consist- 
ing of   several  metal  or   carbon    electrodes    in  contact  with  a  metal 


or  carbon  diaphragm,  or  of  two  diaphragms  (Fig.  1),  each  having  a 
single  electrode  in  contact.  Also,  for  a  telephonic  relay  consisting 
of  two  cores  of  iron,  one  coil  of  each  forming  a  common  closed  cir- 
cuit, and  the  other  coil  of  each  being  in  the  transmitting  and 
receiving  circuit,  respectively,  each  circuit  containing  a  primary 
battery.  In  the  specifications  it  is  claimed  that  by  this  means  the 
transmitting  current  in  the  coil  will,  by  means  of  the  action  of  the 
common   coil,  afifect  the  ciirrenl  in    the    receiving    circuit  so  as  to 


increase  its  action  on  the  receiving  instrument.  Claim  I  is  on  sev- 
eral electrode  pins  and  a  single  diaphragm,  ami  Claim  2  for  two 
])lates  with  a  single  electrode  for  each ;  Claim  3  is  for  the  induction 
apparatus  with  two  separate  battery  circuits  and  a  common  closed 
secondary ;  Claim  4  is  on  a  method  of  transforming  telephonic  currents 
by  permitting  them  to  act  by  induction  on  a  continued  galvanic 
cmrent  acting  on  the  receiver;  Claim  5  is  on  a  receiver  situated  in 
the  second  galvanic  circuit,  in  which  undulations  are  produce<I  by 
the  inductive  undulatory  currents  of  another  circuit.  This  patent 
was  rei.ssued  Dec.  14,  1880,  on  an  application  filed  Oct.  23,  of 
the  same  year,  a  disclaimer  being  added  for  an  induction  coil 
that  interrupts  the  current,  and  two  additional  claims  added;  one 
of  these  is  for  the  combination  of  a  transmitter,  local  battery,  a 
short  primary  circuit  of  induction  coil,  and  a  secondary  circuit  pro- 
ceeding toward  the  distant  station;  the  other  claim  is  for  a  grounded 
tertiary  circuit  of  the  coil. 

The  second  Berliner  patent  (No.  222,652)  was  granted  Dec. 
16,  1879,  on  an  application  filed  Aug.  11,  1879,  and  relates  to  a 
carbon  telephone  and  a  method  of  preparing  and  hardening  the  car- 
bon electrode.  The  claims  referring  to  the  instrument  (l"ig.  2)  are 
four  in  number  and  relate  to  the  electrode,  which  may  rest  by  ils 
weight  on  th»:  diaphragm,  or  be  clamped  in  position.  The  fifth 
claim  is  on  the  process  of  manufacture  of  the  carbon  electrode. 

Patent  No.  224,573,  dated  Feb.  17,  1880  (application  filed 
Sep.  5,  1879),  is  on  methods  of  dispensing  with  the  clamping 
device  for  the  carbon  electrode  referred  to  above,  and  maintaining 
the    electrode   constantly   in    contact   with    the    diaphragm   by    the 


Fig.  3. 

acliou  of  gravity,  and  in  connecting  the  electrode  to  ihe  battery 
by  a  device  that  will  not  interfere  with  its  action.  Fig.  3  reproduces 
the  illustrations  accompanying  the  specifications.  The  first  claim  is 
far  a  gravity  electrode  and  connection  to  battery  so  as  not  to 
interfere  with  its  action,  and  the  four  other  claims  on  the  details 
of  the  device  shown. 

Patent  No.  225,790,  dated  March  23,  1880  (application  filed 
Nov.  12,  1879),  is  on  methods  of  keeping  the  carbon  electrode 
in  contact  with  the  diaphragm  by  means  of  a  pendulous  weight  sus- 
pended by  a  ban'd  or  ribbon  of  some  flexible  material,  as  shown  in 
Fig.  4.  The  seven  claims  relate  merely  to  details  of  the  devices 
shown. 

The  next  patent  in  order  of  date  is  the  celebrated  one  of  Nov. 
2,  1880,  which  will  be  taken  up  for  consideration  later. 

Patent  No.  234,744,  dated  Nov.  23,  1880  (application  filed 
March  31,  1880),  covers  various  details  relating  to  the  device 
described  in  No.  225,790,  consisting  of  an  adjusting  device  whereby 
the  angle  of  the  pendulous  weight  may  be  varied,  of  a  damper 
attached  to  the  diaphragm  and  acting  on  the  carbon  electrode  and  a 
method  of  suspending  the  pendulous  weight  from  a  magnet  which 
holds  the  weight  by  attraction.  Four  claims  cover  the  above  points 
and  a  fifth  covers  electroplating  the  magnet  on  its  face  of  contact. 

Patents  Nos.  222,652,  224,575,  225,790  and  2.^4,744  were  combined 
in  one  patent  granted  in  England,  France  and  Belgium,  while  an 
endorsement  on  the  last-named  United  States  patent  shows  that  it 
was  also  taken  out  in  Italy  on  Feb.  15,  1880.  The  English 
patent  was  applied  for  Jan.  8,  1880,  and  sealed  April  16,  18S0, 
but  the  specifications,  drawings  and  claims  were  not  filed  until  July 
7,  1880.     The    French    patent  was    granted   Jan.    8,    1880,  and    the 
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Belgium  patent  Jan.  9,  1880,  ami  have  therefore  expired,  tbus 
vouling  the  four  Uuited  States  p.itenls.  The  above  British  patent 
(No.  91)  is  the  only  one  issued  to  lierliner  "in  that  country  previous 
to  1882. 

Patent  No.  241,912,  daled  Jlay  ^24,  1881  (application  filed  Pec. 
22,  1879),  is  an  improvement  rehiling  to  that  class  of  telephones 
in  which  one  electrode  is  held  in  position  by  being  attached  to  a 
spring,  and  consists  in  an  improved  manner  of  ailjusting  the  ten- 
sion of  the  spring  by  a  second  spring,  and  the  five  claims  refer  to 
various  combinations  of  the  two  springs. 

Patent  No.  248,839,  dated  Nov.  1,  1881  (application  filed 
July  50,  1881),  contains  twoj  claims,  one  on  electrodes  in  an  air- 
tight box  in  which  there  is  a  vacuum,  and  the  other  on  the 
particular  arrangement  of  the  carbon  electrode. 

The  above  are  all  of  the  patents  granted  to  Berliner  previous  to 
1882,  and  of  these  none  is  of  any  practical  importance  and  only  one 
— that  of  Nov.  2,  1880 — has  any  bearing  on  the  Berliner  case. 
The  latter  is  on  a  form  of  receiver  that  has  never  been  used  and  the 
others  relate  merely  to  details  that  have  had  no  practical  applica- 
tion. 

The  importance  of  the  patent  of  [Nov.  2,  1880  (No.  233,969. 
and  for  which  application  was  made  Sept.  3,  1880),  comes 
from  the  construction  placed  b)'  the  government  counsel  in  the  Ber- 
liner -suit  on  the  fourth  and  final  claim,  the  other  three  claims  being 


Fig.  5. 

conceded  as  relating  to  the  particular  receiver  shown  in  the  patent. 
This  claim  reads  as  follows:  "A  system  of  two  or  more  telephone 
instruments  in  electrical  connection  with  each  other,  eacli  consistirg 
of  two  or  more  poles  of  an  electrical  circuit  in  contact  one  with 
another,  either  or  both  poles  of  each  instrument  being  connected 
with  a  vibratory  plate,  so  that  any  vibration  which  is  made  at  one 
contact  is  reproduced  at  the  other,  substantiaUy  as  set  forth.  " 

Fig.  5  is  a  reproduction  of  the  drawing  of  the  patent  of  Nov.  2, 
1880,  which  is  the  same  as  one  in  the  patent  of  1891.  The  followirg 
are  the  claims  of  the  latter  patent  upon  which  its  great  value 
depends: 

"1.  The  method  of  producing  in  a  circuit  electrical  undulations  sim- 
ilar in  fonn  to  sound  waves  by  causing  the  sound  waves  to  vary  the 
pressure  between  electrodes  in  constant  contact,  so  as  to  strengthen 
and  weaken  the  contact,  and  thereby  increase  and  diminish  the 
resistance  of  the  circuit,  substantially  as  described. 

"2.  An  electric  speaking  telephone  transmitter  operated  by  sound 
waves  and  consisting  of  a  plate  sensitive  to  said  sound  waves,  elec- 
trodes in  constant  contact  with  each  other,  and  forming  part  of  a 
circuit  which  includes  a  battery  or  other  source  of  electric  energy, 
and  adapted  to  increase  and  decrease  the  resistance  of  the  electric 
circuit  by  the  variation  in  pressure  between  them  caused  bj'  the 
vibrational  movement  of  said  sensitive  plate. 

"3.  The  combination,  with  the  diaphragm  and  vibrator}-  elec- 
trode, of  a  rigidly  held  opposing  electrode  in  constant  [contact  with 
the  vibratory  electrode,  substantially  as  described. 

"6.  A  speaking  telephone  transmitter  comprising  a  diaphragm  or 
disc  sensitive  to  sound  waves,  combined  with  a  rigidly  held  but 
adjustable  electrode  in  contact  with  the  same,  whereby  the  electric 
current  is  transformed  into  a  series  of  undulations  correspondiug 
with  the  vibrations  of  said  diaphragm.  " 


The  government  in  the  recent  suit  held  that  the  divisional  patent 
of  Nov.  2,  1880,  describes  the  whole  invention  of  the  micro- 
phone exactly  as  it  is  described  in  the  patent  of  1891,  and  claims  it 
as  so  described,  but  only  when  used  in  as-sociation  as  a  receiver; 
that  the  patent  of  1891  adds  nothing  to  the  description  of  the  inven- 
tion, and  nothing  to  the  claim  of  it  except  to  broaden  the  scope  of 
the  claim  by  omitting  the  limitation  of  association  with  the  micro- 
phone receiver;  and  that  the  case  therefore  falls  under  thepiinciple 
that  two  patents  cannot  be  granted  for  one  and  the  same  invention. 
It  covers  the  described  microphone  receiver  and  the  described 
microphone  transmitter,  each  constructed  just  like  the  other,  set  up 
at  opposite  ends  of  the  line,  and  provided  with  suitable  speaking 
and  hearing  lubes,  so  that  either  may  act  as  a  receiver  or  a  trans- 
mitter, according  as  the  talking  is  done  at  one  end  of  the  line  or 
the  other.  The  Berliner  Claim  4,  of  1880,  it  was  maintained,  is  not 
for  the  combination  of  microphone  transmitter  and  microphone 
receiver,  as  there  is  no  transmitter  which  is  not  a  receiver,  and  no 
receiver  which  is  not  also  a  transmitter;  therefore,  there  is  no  dis- 
tinctive transmitter  and  no  distinctive  receiver,  and  the  case  docs 
not  come  under  the  law  of  combination.  "The  patent  describes, 
and  Claim  4  covers,  a  duplex  telephone  having  a  microphone  tran"-- 
mitter  and  a  microphone  receiver  at  each  end  of  the  line.  Such 
a  patent  might  exist  as  junior  to  a  patent  for  the  microphone  trans- 
mitter; but  a  patent  for  a  microphone  transmitter  cannot  validly 
exist  as  junior  toit.  "  It  was  argued  by  the  government  counsel  that 
in  his  first  patent  Berliner  had  claimed  his  microphone  when  it  was 
also  a  microphone  receiver,  and  that  in  the  second  patent  he  claimed 
his  microphone  transmitter  whether  it  was  also  a  microphone 
receiver  or  not. 

Judge  Carpenter  held  that  the  1880  patent  was  for  a  system  or 
combiration  of  a  transmitter  and  a  receiver  for  a  speaking  telephone. 
"The  whole  apparatus  is  shown  in  the  drawings  of  both  patents  and 
is  identically  the  same  in  both.  The  tracsmitter  and  tlie  receiver 
are  identical  in  form  and  differ  in  function  according  as  they  are 
placed  at  the  transmitting  or  at  the  receiving  end  of  the  telephone 
wire.  It,  therefore,  appears  that  one  of  the  functions  of  the  device 
shown  in  the  patent  of  1880,  namely,  the  function  of  transmitting 
articulate  speech,  is  identical  with  the  sole  object  or  function  of  the 
device  covered  by  the  patent  of  1891,  and  that  the  device  for  effect- 
ing the  transmission  is  identical  in  both  patents.  The  patent,  there- 
fore, seems  to  me  to  be  void  and  beyond  the  power  of  the  commis- 
sioner to  issue.  " 

The  counsel  .for  the  Bell  Company  argued,  on  the  other  hand,  that 
in  January,  1877,  Berliner  "invented  a  new  transmitter,  and  when 
this  is  put  in  place  of  Bell's  transmitter  the  complete  apparatus,  s'ill 
using  Bell's  receiver,  will  transmit  speech.  He  was  //len  entitled 
to  a  patent  for  that  transmitter.  His  1891  patent  is  patent  for 
exacll)-  what  he  then  did  and  for  nothing  else.  In  April,  1877,  he 
invented  a  new  receiver.  When  this  is  put  in  place  of  Bell's 
receiver,  either  in  the  complete  apparatus  Bell  made,  or  in  the  com- 
plete apparatus  Berliner  himself  used  in  January,  speech  will  be 
transmitted.  He  tiozv  became  entitled  to  a  patent  for  exactly  the 
difference  between  what  he  had  done  in  January  and  what  he  had 
done  in  April.  His  1880  patent  is  for  that  and  for  nothing  else. 
A\]  that  Berliner  did  or  knew  bow  to  do  in  January  may  be  done 
without  infringing  the  1880  patent,  unless  there  be  a/so  used  the 
receiver,  which  Berliner  did  not  conceive  of  until  .•\pril.  " 

It  was  contended  that  the  transmitter  and  receiver  were  totally 
distinct  inventions;  that  neither  invention  lies  in  the  structure,  each 
consisting  in  the  new  mode  of  operation  by  which  the  re.'-.pective 
functions  of  each  is  performed.  "The  functions  of  the  two  are  differ- 
ent in  kind;  the  residts  are  different  in  kind;  and  the  respective 
modes  of  operation  are  utterlj-  different  in  kind  and  have  nothing 
in  common.  " 

It  maj-  be  added  that  had  the  1891  patent  remained  void,  the  Bell 
Company  could  not  have  claimed  any  protection  under  the  1880 
■patent  (which  expires  in  1897)  except  against  the  unauthorized  use 
of  the  instrument  there  described  as  h  receiver. 


A   Good  Example  for  Brooklynites. 


A  Jerscj'  City  newsboy  recently  found  himself  in  front  of  a  rapidly 
moving  trolley  car  without  an  opportunity  to  get  off  the  track. 
Instead  of  waiting  to  be  knocked  down  he  jumped  into  the  fender, 
and  when  the  car  stopped,  hopped  out  unhurt  and  proceeded  to  sell 
his  papers.  Citizens  of  Brooklyn  might  practice  the  time-honored 
art  of  "jumping  the  rope"  in  their  back  yards  on  Sundays  so  as  to 
profit  by  this  joungster's  example  when  the  emergency  arises. 
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A  nodern  English  Central  Station. 

EICESTER,  England,  is  one 
of  the  latest  of  the  Enj-lish 
ii)unicip:ilities  to  establish  an 
electric  lightinj,'  ])lant,  and 
tho  success  of  its  plans  is 
Iarj;cly  due  to  the  sensible 
jioliiy  pursued  in  leaving  the 
wliolc  of  the  technical  and  in- 
ginecring  work  in  the  hands 
of  one  capable  engineer.  Mr. 
.\lfred  Colson,  the  company's 
engineer,  having  had  a  large  general  engineering  experience, 
was  thoroughly  posted  as  to  the  best  practice  in  steam  pro- 
duction, etc.,  and  in  order  to  be  fully  informed  as  to  the  latest 
methods  and  results  in  the  electrical  branch  of  the  work,  visited  all 
the  largest  and  most  modern  plants  in  I^urope.  As  a  result  of  the 
studies  made,  he  determined  to  adopt  a  type  of  direct -connected 
alternating  current  unit  somewhat  similar  to  those  which  were 
seen  at  the  Columbian  Exposition  in  Chicago,  namely,  a  horizontal 
engine  with  Corliss  valve  gear,  having  the  rotating  element  of  the 
alternator  coupled  to  the  shaft  so  as  to  act  as  a  flywheel. 

The  points  had  in  view    when  the   plant  was  built    were:     (1)  .\s 


machinery,  apparatus  and  appliances  to  be  of  known  reliability, 
beyond  the  experimental  stage,  and  of  the  character  best  suited  for 
the  work  to  be  performed.  The  plan  ado])ted,  after  due  delibera- 
tion, was  to  generate  high-tension  alternating  currents  at  a  station 
a  mile  and  a  half  from  tov/n  and  use  underground  transforuier  sub- 
stations to    supply  a  network  of  distributing  mains  at  low  voltage. 

The  boiler  house  is  behind  the  main  building,  containing  the 
dynamo  room  and  offices,  and  contains  four  Habcock  &  Wilcox 
boilers,  divided  into  two  sets.  I'"ach  boiler  is  of  125  hp.  Coke  is 
used  for  fuel,  and  is  obtained  from  the  gas  works  near  by.  There 
is  aLso  the  regulation  equipment  of  pumps  and  feed-water  heaters. 

The  dynamo  room,  a  partial  view  of  which  is  shown  in  Fig.  1, 
(which,  with  the  other  illustrations,  is  reproiluced  from  English 
contemporaries,  to  whom  we  are  also  indebted  for  the  data  herein 
contained),  is  40  feet  wide,  114  feet  long  and  31  feet  high.  It  is 
lighted  with  a  double  tier  of  windows  on  one  end  and  both  sides, 
except  where  the  boiler  rooms  abut  it.  Contrary  to  the  latest 
American  practice  the  roof  has  pine  rafters  and  purlins,  filled  in 
with  diagonal  tongue-and-groove  panels.  The  floor  is  formed  of 
cement  concrete  poured  in  between  steel  joists  and  paved  with  tes- 
sellated tiling. 

A  IS-ton  electric  crane  travels  the  full  length  of  the  dynamo 
room.  Three  Brush  motors,  of  4  hp  each,  series-wound,  are  used 
on  the  crane,  and  transmit  motion  to   the   drums,  etc.,  by  means  of 


Fig.  1. — View  of  Dynamo  and  Engine  Room. 


nearly  perfect  safety  as  science  could  possibly  provide;  (2)  the  gen- 
erating station  to  be  so  located  as  to  avoid  being  a  source  of  great 
annoyance  to  residents;  (3)  the  system  to  be  flexible  and  easy  of 
extension  without  unreasonable  or  unprofitable  expenditure;  (4)  the 
distributing  system  to  be  designed  and  installed  in  such  wise  as  to 
avoid  as  far  as  possible  all  interference  with  the  streets,  both  during 
original  construction  and  in  the    event    of    making    repairs;  (S)  all 


worm  gears.  The  worm  shafts  have  roller  thrust  bearings,  and  the 
gears  run  in  oil.  The  motors  are  direct-current  machines  and  are 
supplied  from  the  exciter  dynamos. 

The  generating  plant  comprises  three  horizontal  cross-compound 
condensing  engines  of  300  bp  each,  driving  Slordej'-Victoria  alter- 
nators of  200  kw  capacity,  each  unit  being  direct- connected. 
Corliss  valve  gear  is  used,  and  the  governor  controls  the  valve  gear 
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of  both  cyliudors.  Each  oiigiue  has  an  individual  jet  condenser 
and  drives  its  air  immp  from  a  rocker  arm  attached  to  the  back  end 
of  the  low-pressure  piston  rod.  lu  addition  to  these  three  large 
units  there  is  a  7S-kw  alternator  direct-driven  by  a  112 -hp 
engine,  which  latter  is  in  every  lespect  similar  to  the  large  ones, 
except  that  the  governor  handles  only  the  valve  gear  of  the  high- 
pressure  cylinder. 
All  the  cylinders  are  built   up  of    four    casfings,   an    outer  shell,  a 


be  thrown  back  for  the  inspection,  in  situ,  of  the  armature  or  the 
removal  and  replacement  of  coils.  Fig.  2  shows  one  of  the  armature 
coils.  \  radial  adjustment  is  provided  by  which  the  coils  may  be 
tightened  until  they  touch  one  another,  but  it  is  found  that  mutual 
support  is  not  necessary  with  these  new  coils.  The  supports  of  the 
coil  are  of  Cermau  silver,  ebonized  over    all  the    nece.ssary  surfaces 


Fig.  2. — Detail,  of  .\riiature  Con,. 

lining  shell,  and  two  valve  chambers  at  the  ends.  Cylinder  jackets 
are  provided  through  which  the  live  steam  passes  on  its  way  to  the 
valve  chambers,  and  the  receiver  between  the  high  and  low  pres- 
sure cylinders  is  similarly  jacketed,  the  steim  in  its  jacket  having 
the  full  boiler  pressure.  The  valve  gear  gives  unusually  rapid 
opening  and  a  great  range  of  cut- 
off —  from  nothing  to  three- 
quarter  stroke. 

The  alternators,  as  previo'isly 
stated,  are  of  the  Mordey  type, 
direct-diiven,  the  field  magnets 
being  connected  up  by  means  of 
Ra«orth  flexible  couplings.   The 

magnets    are   massive  steel  cast-  pjp     ^  CROSS 

ings,  wiili  60  polar  projections  on 

each  side  of  the  armature,  and  are  most  accurately  balanced.  There 
is  only  a  single  field  coil,  as  usual  in  this  form  of  machine.  The 
energy  required  for  excitation  is  stated  as  being  2.16  per  cent  of  the 
output  of  the  machine,  which  is  low  for  such  a  slow  speed  generator. 
The  armature  is  of  the  familiar  Mordey  type,  generally  speaking, 


Fig.  3. —Switch   Pillar. 

for  purposes  of  in.sulation.  The  coil  and  its  clamps  are  self-con- 
tained, and  ma}'  be  removed  from  the  armature  ring  simply  by 
slackening  the  two  nuts  at  the  back  of  the  ring.  The  core  is  of 
slate,  and  has  a  series  of  holes  down  the  centre  line.  After  the 
copper  conductor  has  been  wound  on  and  a  sheet  of  anti-sparking 
material  placed  over  it,  pressure 
is  applied,  and  then  the  whole  is 
bound  tightly  together  by  whip- 
cord threaded  through  tbtse  holes 
in  the  core.  In  this  way  the  slack 
usually  taken  up  after  running  is 
removed  before  the  coils  leave  the 
shops.  The  alternators  at  Leices- 
Section  of  Cables  '^''  ^'^■'^  ''o'  erected  or  tested  at 

the  factory  and  since  erecting  in 
the  station  the  armature  coils  have  not  given  the  slightest  trouble, 
neither   have  they  needed  any  subsequent  adjustment. 

The  exciters  are  12-kw  dynamos,  compound-wound  and  direct- 
driven.  Theie  are  two  machines,  but  one  is  capable  of  exciting  the 
fields  of    all  the  alternators.     The    engines    for    these   exciters    are 


Fig.  S.— Cross-Sectionai.  Views  of  Transformer  Vaults. 


but  there  are  some  interesting  details  worthy  of  special  attention. 
In  the  200-kw  machine  there  are  120  armature  coils  mounted  on  a. 
non-magnetic  metal  ring,  which  is  bolted  to  a  cast-iron  frame  made 
in  four  sections.  Two  of  the  iron  quadrants  are  above  the  floor, 
and  are  hinged  at  their  lower  extremities  so  that  either  or  both  can 


tandem  compounds,  fitted  with  Raworth's  system  of  electric  gov- 
ernors. By  means  of  a  resistance  in  the  governor  circuit  the  voltage 
of  the  whole  station  may  be  varied  at  will.  There  is  no  switch- 
board, a  number  of  "switch  pillars"  serving  Ln  the  place  of  one. 
The  exciters  feed  into  a  pair    of    bus    bars    to    which  the  alternator 
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Ik-Us  are  all  coiiiiecteJ  in  parallel.  Near  each  exciter  is  a  cast-iri)ii 
switch  pillar,  which  autouiatically  closes  thf  circuit  when  the  H. 
M.  R  of  the  exqiter  rises  to  that  of  the  bus  bars,  and  opens  the 
circuit  when  the  exciter  K.  M.  F.  drops  below  that  of  the  bars. 
( )iie  of  these  pillars  is  shown  in  I'ig.  3.  Each  alternator  has  a 
switch  pillar  contaiuiug  a  system  of  interlocked  switches,  which 
prevent  the  closing  of  the  main  circuit  before    the    field  circuit  and 
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Fig.  6. — A  January  Load  Curve. 

synchronizing  circuit  are  closed,  and  also  the  opening  of  the  field 
circuit  while  the  main  circuit  is  closed.  A  synchronizer  is  provided 
for  etch  of  these  pillars,  and  is  in  mechanical  connection  with  the 
main  switch.  Conductors  are  taken  from  the  four  "allernator 
pillars"  to  a  "dividing  table,  "  and  from  thence  through  separate 
switches  to  two  "circuit  pillars'*  containing  double-pole  switches, 
fuses  and  ammeters  for  each  of  the  two  concentric  feeders  which 
carry  current  to  the  transformer  sub-stations.  The  switch  pillars  are 
kept  locked  to  prevent  tampering. 

The  control  of  the  E.  M.  F.  of  the  whole  station,  as  above  stated, 
is  effected  by  means  of  electrically  controlling  the  governors  of  the 
exciter  engines.  Each  exciter  engine  has  a  solenoid  arranged  to 
act  upon  the  adjusting  lever  of  the  governor;  the  speed  of  the 
engine  can,  therefore,  be  varied  by  varjing  the  current  in  the 
solenoid.  The  two  solenoids  are  in  parallel  on  a  circuit  which 
includes  a  rheostat.  It  is  part  of  the  system  that  the  controlling 
solenoids  shall  be  always  in  circuit,  so  that  no  exciter  can  be  started 
without  being  at  the  same  time  under  the  control  of  the  switch 
room.  The  action  of  the  regulating  circuii.  is  to  increase  the  speed 
of  the  exciter  engines,  so  that  in  the  event  that  the  regulating 
circuit  breaks  down,  the  only  effect  would  be  that  the  E.  M.  F. 
would  fall  and  would  have  to  be  raised  bj'  hand  adjustment  of  the 
governors.  The  exciter  circuits  are  not  provided  with  any  fuses 
whatever. 

The  underground  cables,  cross-sectional  views  of  some  of  which 
are  given  in  Fig.  4,  are  all  of  the  Fowler-Waring  concentric 
make,  being  lead-sheathed  and  armored  with  steel  tape,  excepting 
in  the  case  of  the  high-pressure  mains  in  the  limited  area  where, 
as  the  cables  have  been  laid  in  3-inch  iron  pipes,  no  armoring  is 
used.  The  outers  of  the  system  are  grounded  at  the  station  through 
a  switch  at  each  of  the  "circuit  pillars,"  so  that  each  feeder  may 
be  disconnected  from  earth  for  testing.  The  two  feeders  running  to 
No.  1  sub-station  in  Market  Street  are  each  about  1.5  miles  in  length, 
and  are  0.146  square  inch  in  section.  From  No.  1  station  the  high- 
pressure  mains  are  run  round  the  limited  area  in  a  ring  main  0.097 
square  inch  in  section,  the  cable,  which  is  braided  over  the  lead 
sheathing,  being  run  in  3-inch  cast-iron  pipes. 

The  transformer  sub-stations  are  eight  in  number,  and  consist  of 
vaults  located  under  the  sidewalks;  each  vault  contains  two  or  more 
transformers.  Fig.  5  gives  cross-sectional  views  of  one  of  these 
vaults,  which  are  all  of  the  same  size,  namely,  5  feet  6  inches  wide, 
7  feet  6  inches  long  and  7  feet  high.  The  sides  and  ends  are  curved 
outwardly  about  6  inches.  The  walls  of  the  vaults  are  formed 
of  good  hard  bricks  in  cement  in  two  thicknesses,  with  an  inch 
space  between.  This  space  is  filled  in  with  specially  prepared 
asphalt,  which  is  also  continued  under  the  paving  of  the  floor  as 
well  as  over  the  roof,  thus  making  the  chamber  perfectly  water  and 
gas  tight.  The  roof  is  formed  of  rolled  steel  joists  filled  in  between 
with  cement  concrete.  A  suitable  manhole  with  double  cover  is 
provided  for  access  to  the  chambers,  which  are  descended  by 
means  of  step  irons  built  into  the  inner  thickness  of  wall.  All  the 
chambers  have  an  air  inlet  and  outlet  for  securing  proper  ventila- 
tion. The  bell  mouths  of  the  pipes  carrying  the  high  tension  main 
are  caulked  with  Vulcan  cement,  with  the  object  of  preventing  any 
gas  finding  its  way  into  the  chambers.  As  an  additional  precaution 
against  accidents,  the  pipes  are  provided  with  a  ',-inch  hole  about 
a  foot  from  the  back  of  the  wall  of  the  vault,  which  communicates 
with  a  ventilating  flue.  This  arrangement  allows  anj'  gas  which 
finds  its  way  into  the  pipes  escaping   before  reaching  the_vault. 


A  similar  arrangement  with  the  same  object  is  provided  in  connec- 
tion with  the  low-tension  cables. 

The  transformers  are  of  the  well-known  Mordey-V'ictoria  type, 
and  each  one  is  provided  with  a  double-pole  trigger  switch  enclosed 
in  a  cast  iron  box.  The  .secondary  terminals  arc  connected  to  the 
distributing  network  through  double-pole  switches  and  fuses.  The 
transformer  cases,  switclj  boxes  and  frames  are  all  grounded  to 
insure  safety  in  handling. 

The  curve  shown  in  Fig.  6  was  taken  on  Jan.  8  last,  and, 
judging  from  the  population  and  the  excellent  service  rendered  it 
will  probably  not  be  long  before  the  consumption  rt aches  the 
maximum  capacity  of  the  station. 

On  a  Possible  Law  of  Residual   nagnetism  in  Iron  and  Steel. 

liV    EDWIN   J.     HOUSTON   AND    A.    K.    KENNELLV. 

So  far  as  the  authors  are  aware,  no  relation  has  been  published 
between  the  magnetic  intensity  attained  in  a  bar  of  iron  or  steel 
and  the  residual  intensity  upon  the  removal  of  the  magnetizing 
force.  We  have  discovered  from  a  comparison  of  these  values  in 
those  measurements  made  by  Prof.  Ewing  which  we  have  Leen  able 
to  examine,  that  a  relation  of  a  linear  character  seems  to  exist 
between  these  quantities,  that  is  to  say,  any  increase  or  decrease  in 
the  magnetic  intensity  produced  in  iron  or  steel  appears  to  be 
followed  by  a  corresponding  increase  or  decrease  of  residual  intensity 
in  a  fixed  ratio;  or,  symbolically,  if  (B,  be  the  intensity  produced 
in  gausses,  and  ®,„  the  residual  intensity  or  remanent  magnetism, 
also  expressed  in  gausses,  after  the  magnetizing  force  is  withdrawn, 
then, 

(B.,  =  a  ((B  —  c)  gausses. 

This  relation    appeared  from  some  measurements    made  by  one  of 


the  authors,  but  we  prefer,  at  the  present  time,  to  rest  the  evidence 
we  have  obtained  entirely  upon  observations  made  by  Ewing. 

As  is  well  known,  a  given  magnetizing  intensity  3C.  produces  a 
certain  intensity  of  magnetic  flux  (B.  in  a  given  specimen  of  iron  or 
steel,  and  when  the  magnetizing  force  is  removed,  the  magnetic 
intensity  in  the  specimen  falls  to  a  residual  value  which  we  may 
call  (g,.  Or,  as  shown  in  Fig.  1,  in  a  c}-cle  of  magnetic  intensity 
(S,7,  rises  under  the  application  of  JC  to  the  value  indicated  at  the 
point  £,  on  the  vertical  scale.  On  the  removal  of  3C,  or  its  reduc- 
tion to  zero,  the  intensity  now  falls  along  the  line  E  F  lo  the  valne 
at  F,  or  (B,,  which  is  its  residual  value  under  these  conditions,  (g, 
appears  to  be  linearly  related  to  (B,  that  is  to  say,  if  we  take  a  num- 
ber of  cycles  for  the  same  specimen  of  iron  or  steel  and  plot  Ihe 
values  of  05„  as  ordinates,  to  values  of  CB  as  abscissas,  the  values  of 
(Bj.  fall  upon  what  appears  to  be  a  straight  line  within  limits  of 
possible  errors  of  observation. 

Fig.  2  gives  the  result  of  plotting  five  series  of  obser\ations  given 
by  Ewing,  Cur\e  No.  1  is  taken  from  a  diagram  of  cycles  for  a 
sample  of  soft  iron  published  in  the  London  Electrician  for  Jan. 
11,  1895,  Vol.  XXXIV.,  No.    869,  p.  298. 

The  maximum  cyclic  values  are  given  numerically  as  well  as 
graphicall}',  while  the  residual  values  have  had  to  l)e  measured  as 
closely  as  possible  from  the  curves  in  the  figure  on  page  298. 
The  corresponding  values  are: 

&  <S>o 


1.9.10 
2.630 
4,270 
5200 
6.610 
7,«0 


1,300 
1,960 
3,350 
4,220 
5,500 
6.200 
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Vol.  XXV.     No.  22. 


WUeii    tft„  is   plotted  in    terms  of   ®,  in  Pig    2,  we   obtain    curve      '"  the  text 
No.  1. 

It  will  be  observed  tbat  all  the  seven  values  fall  verj-  closely  upon 
a  straight  line  expressed  by 

lB„  =  0.88  ((B  —  400)  gausses. 

In  other  words,  if  we  substract  400  gausses  from  the  uiazimum 
cyclic  intensity,  the  residual  intensity  will  be  88  per  cent,  of  the 
difference. 

On  page  106  of  "Ewing's  _Magnetic  Induction  in  Iron  and  Other 
Metals"  (1892),  is  a  Fig.  No.  SO,  in  which  the'graded  cyclic  mag- 
netizations in  an  annealed  soft  iron  wire  are  given. 

The  following  numerical  values  have  been  obtained  from  this 
figure : 


The  numerical  values  obtained  from  this  diagram  are: 


5,350 
S.SOO 
4,400 
2,«)0 
2,200 


4.130 
4,400 
3,200 
1,250 


12,070 
11,901) 
10.620 
9,043 
7.28S 
6.032 
3,S% 
2,262 


9,800 
9,550 
8.922 
7,477 
5.906 
4,901 
3  016 
1,257 


On  plotting  these  values  we  obtain  the  line  No.  4,  on  which  all 
the  five  stars  lie, 

(B„  =  1.1  (    ,  —  1450)  gausses. 

This  agreement  with  the  linear  relation  is  the  more  noteworthy 
owing  to  the  di.ssyrametry  in  the  cycles  already  referred  to. 

On  page  %  appears  Fig.  44,  in  which  a  number  of  observations 
made  on  an  annealed  iron  wire  are  graphically  recorded.  In  this 
case  the  wire  was  not  subject  to  alternating  magnetic  force,  but  was 
advanced  steadily  through  a  unidirectional  range  of  intensity. 
From  the  figure  we  obtain  the  following  numerical  values: 


Plotting  these  values  we  obtain  curve  No.  2,  which  gives  a  line 
practically  parallel  to  curve  No.  1,  except  that  the  two  highest  and 
lowest  observations  are  somewhat  in  defect,  as  shown.  The  linear 
relation  here  being 

(B„  =  0.88  ((B  —  500)  gausses. 

The  soft  iron  wire  whose  measurements  are  here  recorded  agrees 
very  closelj-  in  its  residual  magnetism  with  those  of  the  soft  iron 
ring  published  by  Ewing  this  year  and  above  referred  to. 

On  page  109  of  Ewing 's  work  alreadj-  referred  to,  and  in  Fig.  52 
appears  a  similar  series    of  curves  for  a  sample    of    annealed    piano 


15,700 
14,700 
14.000 
11.900 
6.900 


15,000 
13,700 
13.000 
10,900 
5.550 


These  values  give  the  last  line,  No.  5,  of    triangles.     All  five  fall 
very  nearly  upon  the  straight  line. 

(Bo  =  1.125  ((B  —  1750)  gausses. 
Laboratory  of  Houston  and  Kennelly,  Philadelphia. 


The  Practical  Aspect  of   Experimental  Investigations. 
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In  considering  experimental  work  relating  to  the  reduction  of 
metals^a  certain  sobriety  of  thought  and  statement  is  indispensable, 
says  a  writer  in  the  London  Elec- 
trician. There  is  hut  little  lately 
accomplished  in  the  production  of  any  of 
the  refractory  metals  which  has  not  been 
performed  years  ago  by  the  chemist  en- 
gaged in  purely  scientific  research.  The 
only  justification  for  satisfaction  concerning 
larger  scale  experiments,  and  their  easy 
and  brilliant  execution,  is  the  consequent 
device  of  industrial  methods  and  the  dis- 
coverj'  of  some  means  of  utilizing  the  pro- 
ducts. Much  nonsense  is  talked  about  pos- 
sible new  structural  metals,  the  orators  for- 
getting that  the  abundance  of  an  element 
on  the  earth's  surface  is  a  weighty  factor  in 
its  utilization.  Glucinum  is  no  doubt  a 
nice  material  for  ma4iy  purposes,  and  its 
reduction  is  not  beyond  our  means;  but 
unhappily  there  is,  so  to  speak,  none  of  it. 
Even  given  abundance  and  fair  ease  of  pro- 
duction, a  "new"  metal  must  be  shown 
to  be  in  some  respect  better  than  the  older 
group  before  it  can  be  more  than  a  curi- 
osity. Much  more  is  to  be  hoped  from 
persistent  and  enlightened  experiment  on 
the  influence  of  small  quantities  of  the 
morej^refractory  metals  on  those  longer  and 
better  known  in  the  metallic  state,  with  the 
view  of  obtaining  alloys  superior  to  those 
in  common   use. 


Electric  Lighting  and  Friendships. 


Cyclic  Magxetic  Intensities  in  Iron  and  Steel. 

forte  wire.     From    these    curves    the    following    numerical    values 
have  been  obtained: 


9,426 
7,540 
5.65S 
3,WS 
1,508 


7,540 
5,780 
4,273 
2.388 


These  five  observations  fall  fairly  closely  upon  the  line  No.  3, 
represented  by 

(Bo  0. 85  ((B  —  700)  gausses. 

On  page  332  appears  the  diagram  of  some  cycles  in  annealed 
steel.  It  is  interesting  to  observe  that  these  cycles  are  distinctly 
dissymmetrical  with  reference  to  the  origin,  as  is.  in  fact'  pointed  out 


Politics  and  sectarianism,  says  the  London 
Electrician,  especially  of  the  village  order, 
have  done  not  a  little  in  their  time  to  embroil 
peace-loving  folk.  But  if  a  Fareham  rate-payer  is  to  be  believed, 
electric  lighting  promises  to  become  an  equally  potent  cause  of  dis- 
turbance. Speaking  at  a  recent  meeting  of  rate-payers,  held  to  dis- 
cuss what  steps  should  be  taken  to  bring  the  pending  litigation 
between  the  Fareham  District  Council  and  the  Fareham  Electric 
Light  Company  to  an  amicable  termination,  Mr.  Dodds  is  reported 
to  have  said  that  "the  electric  light  question  had  torn  asunder 
friendships  that  had  lasted  for  years,  and  men  now  passed  each 
other  in  the  street  like  dogs."  What  an  excellent  advertisement 
this  sad  state  of  things  would  make  for,  say,  incandescent  gas: 
Warranted  to  give  n  candles  for  n-^  cubic  feet  of  gas  and  to  destroy 
no  friendships. 


June  1,  189S. 
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Rope  Driving.     XVIII. 


BY  J.   J.    FLATHKK. 

It  is  evident  that  in  order  to  prevent  slip  ami  the  loss  of  po«er 
incident  thereto,  it  will  l)e  necessary  to  obtain  a  uniform  velocity 
in  the  several  ropes  running  over  a  pair  of  pulleys;  to  approach  this 
ilesitloratuui  each  set  of  ropes  should  be  of  the  same  make  and 
decree  of  hardness,  of  uniform  diameter,  evenly  spliced,  having  the 
same  amount  of  sag  in  both  members,  and  run  over  grooves  of  uni- 
form diameter,  shape  and  smoothness. 

Obviously  it  would  be  impossible  in  practice  to  maintain  all  these 
conlitions.  even  if  it  were  practicable  to  overcome  the  mechanical 
(iirtijulties  and  install  a  plant  under  the  given  requirements;  yet 
much  may  be  done  to  affect  the  desired  end. 

Uniformity  of  length  is  an  important  requirement,  as,  if  one  rope 
of  a  set  be  allt)«ed  a  less  amount  of  sag  than  the  others,  the  sum  of 
the  tensions  will  be  greater  in  this  rope,  and  in  consequence  it  will 
be  drawn  more  deeply  into  the  groove;  its  pitch  diameter  will  there- 
fore be  reduced,  and  its  velocity  will  be  different  from  the  others  in 
the  set;  in  which  case  if  the  driving  and  driven  pulley  are  of  unequal 
diameters  the  tendency  will  be  to  give  the  driven  pulley  a  different 
velocity,  and  slip  must  necessarily  occur. 

The  following  from  the  American  Machinis.1  is  pertinent  to  the 
subject : 

"It  will  be  readily  seen  that  in  a  set  of  ten  oi  a  dozen  ropes,  each 
of  a  somewhat  different  length,  the  loss  of  power  from  this  cause 
nay  easil)'  become  a  very  serious  item,  and  to  this  there  is  to  be 
added  the  correspondingly  diminished  life  of  the  ropes.  A  similar 
action  occurs  when  worn  ropes  are  allowed  to  work  conjointly  with 
new,  even  though  the  sags,  and,  therefore,  the  tensions,  on  the 
several  ropes  are  practically  equal.  In  this  case  the  loss  due  to 
abnormal  tension  and  wedging  of  some  of  the  ropes  into  the  grooves 
is  avoided,  but  the  differential  driving  effect  due  to  the  ropes  virtu- 
ally running  on  pulleys  of  different  diameters  still  exists,  and  is 
equally  objectionable.  It  nia^-  heie  be  noted  that  the  effect  of  the 
differential  driving  upon  the  ropes  depends  to  a  very  large  extent 
upon  the  relative  diameter  of  the  two  pulleys.  " 

It  is  evident  that,  when  the  driving  and  driven  pulleys  are  of  the 
same  diameter,  any  variation  in  the  effective  pitch  diameters  of 
the  several  grooves  will  have  no  appreciable  effect  upon  the  trans- 
mission, provided  that  the  diameter  and  shape  of  the  corresponding 
grooves  in  the  two  pullejs  are  the  same.  It  may  be  noted,  how- 
ever, that  the  worn  ropes  which  run  deeper  in  the  groove,  having 
a  slightl}'  diminished  velocity,  are  subjected  to  a  somewhat  greater 
stress  than  their  newer  and  larger  companions. 

With  a  form  of  groove  similar  to  that  shown  in  Fig.  45,  in  which 


IC' 


J    while    the     larger    ropes    «    working    at    a    distance    -V    farther 
«way  from    the  centre  of    pulleys,  will  tend  to    drive  F  in  the  ratio 
1   +  X 
^ —  and  therefore  at  a  higher  velocity.     The  resulting  velocity  of 

tlif  follower  will    depeml  upon  the  work  done    by  each  rope  so  that 


some  slip  must  necessarily  occur;  on  account  of  the  greater  load 
taken  by  the  larger  roprs  they  will  be  rapidly  compressed  and 
worn,  so  that  any  initial  variation  in  turning  effort  will  be  speedily 
reduced  to  a  minimum  by  this  equalizing  process,  which,  although 
it  incurs  loss,  ultimately  insures  a  better  distribution  of  the  work 
with  the  least  wear  on  the  ropes. 

On  the  other  hand,  when  the  driving  pulley  has  a  greater  diam- 
eter than  the  follower,  the  larger  lopes  are  drawn  less  deeply 
into  the  grooves  and  tend  to  impart  a  lesser  velocity  to  the  driven 
sheave.     Thus,  in  Fig.   47  the   large   pulley  is   the    driver    and  the 

R      i 

Vflocuy  ratio    is    —  =  -with  the    smaller  ropes,  o;  with  the    larger 
r       \ 

ropes,  «,  working    at    a  distance  x  nearer    the    circumference    the 

tendency  will  be  to  produce  a  ratio  equal  to      -  hence    the 

\    At    X 

effect  will  be  retardation.     Since  the  larger    ropes  acting  higher  in 


FOLLOWER 


the  groove  have  an  increased  grip  and  speed  they  will  exert  a 
greater  influence  upon  the  smaller  pulley,  and  although  the  smaller 
ropes  may  be  drawn  more  deeply  into  their  grooves  in  attempting 
to  drive  the  follower  at  a  greater  number  of  revolutions  per 
minute  their  effect  is  lessened  on  account  of  the  diminished 
grip,  due  to  the  form  of  groove,  in  consequence  of  which  the  larger 
rope  acts  with  a  greater  effect  and  the  smaller  with  a  lesser  effect 
than  would  obtain  with  an  ordinary  V-groove  under  like  conditions. 

To  equalize  the  driving  efforts  of  a  number  of  ropes  and  to  pre- 
vent the  slip  which  must  inevitably  occur  with  a  solid  grooved  rim, 
Mr.  John  Walker  has  devised  and  patented*  a  "differential" 
driving  pulley,  since  it  allows  the  ropes  to  travel  at  different  speeds 
suited  to  the  conditions  imposed  upon  each  rope. 

Originally  intended  for  cable  railway  machinery  where  the  wear 
on  the    drums  due  to    the  wire    cable  is    excessive,  the    differential 


Fig.  45. 


the  sides  of  the  grooves  are  circular  arcs  of  large  radius,  there  will 
be  a  tendency  to  correct  the  differential  driving,  especially  so  when 
the  driving  pulley  is  smaller  than  the  driven.  In  this  case  if  we 
assume  that  all  the  ropes  in  a  set  are  put  on  with  the  same  amount 
of  sag  so  that  the  tensions  are  practically  equal  for  both  old  and 
new  ropes,  any  difference  in  diameter  of  rope  will  cause  the  larger 
to  carry  more  than  its  share  of  the  load,  since  the  effective  radius 
of  the  pullej'  and  therefore  the  velocity  of  the  roj.e  is  greater;  more- 
over since  the  coefficient  of  friction  varies  inversely  with  the  depth 
of  contact  in  this  form  of  groove,  the  larger  rope  is  acted  upon  by 
a  more  intense  grip,  by  reason  of  which  more  work  is  imposed  upon 
it,  while  a  smaller  rope  will  be  relieved  of  some  of  its  work.  The 
tendency  of  the  larger  rope  is  to  turn  the  driven  pulley  at  an 
increased  velocity. 
Thus,  in  Fig.  46  if    D  be  the   driving    pulley  and  F  the  follower, 

R 
Vf ith    respective    diameters  such    that  the  velocity  ratio  —  is    one  to 

r  

three,  then  the   smaller  ropes,  o,  will   tend  to  drive  F  in    the  ratio         »Feb.  23,  1892. 


Fig.  48. 

principle  has  been  extended  to  other  uses — notabh-  elevator  sheaves 
and  rope  transmission  pulleys. 

In  the  latter  the  rope  is  led  over  a  number  of  separate  rings,  Fig. 
48,  adapted  to  turn  loosely  and  independently  of  each  other  on  the 
smooth  circumference  of  the  drum. 

While  the    rope  is  passing    over  the    pulley  the    tendency  of    the 
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rings  will  be  to  adjust  themselves  to  the  strain  in  each  member  by 
moving  around  the  circumference  of  the  drum;  thus  the  driving 
tension  is  equalized  and  each  rope  is  brought  to  do  its  own  share 
of  the  work  without  slipping  in  its  groove.  These  rings  have  a 
diametrical  friction,  due  to  the  pressure  of  the  rope  in  the  groove 
transferred  to  the  flat  surface  of  the  drum;  in  addition  to  this,  an 
.idjustdble  rubber  washer  is  inserted  between  the  rim  of  pulley  and 
loose  flange,  so  that  by  tightening  this  adjustable  joint  the  separate 
rings  are  caused  to  exert  enough  pressure  upon  each  other  to  pro- 
duce a  certain  amount  of  friction  on  the  side  surfaces,  the  com- 
bined friction  of  the  several  rings  being  sufficient  to  drive  the  pul- 
ley or  ropes  as  the  case  may  be. 

In  this  way  each  rope  bears  its  due  share  of  the  work,  as  the 
adjustment  is  such  that  the  friction  between  pulley  and  rings,  rings 
and  rope,  are  brought  into  equilibrium. 

In  practice,  the  axial  rotation  of  the  ropes  will  frequently  exert  a 
modifying  influence  on  the  difTereutial  driving,  since  other  condi- 
tions beiug  unchanged,  a  rotating  rope  tends  to  maintain  its  cir- 
cular fonn  and  therefore  will  work  less  deeply  into  its  groove  than 
one  which  does  not  possess  this  property.  An  additional  advan- 
tage is  that  such  rotation  promotes  the  durability  of  the  rope  as  the 
wear  is  more  uniform. 

The  loss  due  to  the  elastic  slip,  or  creep,  of  the  belt  has  some 
influence  upon  the  efficiency  of  transmission,  but  in  any  case  its 
effect  is  small.  When  an  elastic  body,  such  as  a  rope,  is  placed 
under  tension  it  stretches,  and  the  elongation,  within  the  limit  of 
elasticity,  is  proportional  to  the  strain  in  the  rope.  When  power  is 
transmitted  from  one  pulley  to  another  by  a  rope  the  driving  side  is 
subjected  to  a  greater  tension  than  the  slack  side,  in  conse- 
quence of  which  the  velocity  in  the  driving  side  will  be 
slightly  greater  than  that  in  the  slack  side,  and  the  circum- 
ferential velocities  of  the  two  pulleys  will  not  be  the  same.  This 
will  be  evident  from  the  following  considerations: 
Let  y    =  circumferential  velocity  of  driver; 

"     K'  =  "  "         "       "      follower; 

"    y,  =  tension  in  driving  side  of  rope; 

"    Ti  =        "        "     slack       "     "      "    ; 

"    W    =  cross-section  of  rope  in  square  inches; 

"    L    =  original  length  of    a  piece  of    the  rope  in  either  side  in 
its  normal  condition ; 

"     {•    =  elongation  in  driving  side  due  to  tension   T,; 

"    c'    =         "  "     slack       ' "        7*2 ; 

"    E    =  modulus  of  elasticity  of  the  rope. 


When    the    rope    is  at 


vork  e  =  --— .  and  e'  =  

£^  E  A 


so    that    the 


leugth  of  each  member  will  now  he  L  +  f  and  L  +  e'  respect- 
ively; the  length  of  rope  running  on  to  the  driving  pulley  in  a 
unit  of    time  will    therefore  be    greater  than  that    delivered    to    the 

.      L  +  e 

driven    pullev    in  the    proportion  ,  and  the    velocity   of    the 

L  +  e' 

V  L  +  c  L  +  e' 
two  pulleys  will  now  be  —    = ;  hence,  f ''  =  J'  x     ~ 

V  L+e'  ^  L+e 

r,        r, 

Calling  L  unity  and  assuming  —  —  2,  —  =  320  pounds,  since  7", 
=  200  d-  pounds,  and  ^  =  0.8  X  —  d'\  and  E  —  40,000*,    we   have 


320  320 

and  e' 

40,000  .  2  X  40,000 


V 


vx 


,  therefore, 

320 
"*"  80,000 


1  + 


320 


0.996  ;-■, 


40,000 

that  is,  the  loss  due  to  creep  when  all  the  ropes  are  working 
under  normal  conditions  is  about  one-half  of  one  per  cent. 
With  different  ratios  of  driving  to  tight  side  tension  and  different 
intensities  of  stress  it  is  evident  that  this  loss  will  vary  in  the  differ- 
ent ropes;  in  any  case  the  loss  ought  not  to  e.xceed  one  and  one-half 
per  cent,  as  will  be  seen  if  we  assume  extreme  conditions. 

For  instance,  let  the  stress  on  the  rope  be  600  pounds  per  square 
inch  of  section  and  assume  the  ratio  of  tensions  equals  one-fifth; 
with  the  most  elastic  long  staple  cotton  rope  it  is  possible  that  the 
modulus  of  elasticity  may  be  reduced  to  30, 000  pounds;  therefore, 
under  these  conditions  the  velocity  of  the  circumference  of  the 
driven  pulley  will  be 


/X 


600 
5  X  3,000 


1  + 


600 
30,000 


0.984  r, 


thus  representing  a  loss  of  1.6  per  cent.  It  is  probable  that  one  per 
cent,  is  an  ample  allowance  even  under  unfavorable  conditions. 

The  construction  of  rope  pulleys  is  a  matter  of  consider- 
able importance,  tor  it  is  evident  from  what  has  preceded  that 
the  size,  shape,  and  condition  of  the  pulley  all  e.xert  a  marked 
influence  upon  the  efficiency  of  rope  transmission.  It  has  been 
shown  that  the  size  of  the  pulley  materially  affects  the  wear  of 
the  rope;  the  larger  the  sheaves,  the  less  the  fibres  of  the  rope  are 
flexed,  and  the  less  they  slide  on  each  other:  consequently  there  is 
less  internal  wear  of  the  rope. 

The  minimum  diameter  of  the  pulley  as  given  by  different 
authorities  varies  from  30  to  40  times  the  diameter  of  rope  to  be 
used.  Forty  times  the  diameter  of  rope  for  manilla  is  excellent 
practice,  and  experience  has  shown  that  a  larger  multiplier  would 
be  still  better,  as  the  larger  a  pulley,  the  better  for  either  belt  or 
rope  passing  over  it;  but  such  a  rule,  although  convenient  to  use, 
was  evidently  founded  upon  large-sized  ropes  running  at  a  high 
velocity,  and  a  little  consideration  will  show  that  while  40  times 
the  diameter  of  rope  may  be  all  right  for  a  two-inch  rope  it  is  also 
true  that  a  lesser  proportion  will  give  suitable  diameters  of  pulley 
for  a  one-inch  rope.  If  we  take  two  ropes  d,  and  d^  whose  diam- 
eters are  one  and  two  inches,  respectivelj-,  and  bend  them  over 
pulleys  of  the  same  diameter,  the  fibres  in  d,  will  be  stressed  an 
amount  equal  to  x,  due  to  the  stretch  and  sliding  of  the  fibres  one 
upon  another;  on  the  other  hand,  since  the  outer  fibres  in  di  are 
twice  as  far  from  the  neutral  axis  these  fibres  will  stretch  and  slide 
upon  each  other  to  an  extent  equal  to  twice  that  produced  in  the 
smaller    rope;    but    the    relation   of    the    areas  of    the    two  ropes  is 

—  ITi  ~  ■*  '°  ^'^'^  case,    hence    the   total    sup    in    the    larger 


-'/>' 


d:' 


rope  due    to  the  sliding  of    the  fibres  upon    each  other  will  be  eight 

limes  greater    than  in    the  smaller    one    or    as  —    ;     therefore,    for 
"  d,' 

equal  extension    and  slip  of    the    fibres   in    bending  a  rope    over    a 

stationary    pulley,  it   would    appear    that  the  pulleys    should    have 

diameters  proportional  to  the  cube  of  the  diameters  of  the  ropes. 

In  the  above  consideration  no  account  has  been  taken  of  the 
external  wear,  produced  by  slipping  in  the  groove,  wedging,  rub- 
bing contact  aud  other  causes  of  loss  which  affect  a  running  rope; 
for  a  given  velocity  these  losses  will  increase  with  an  increased 
speed  of  rotation  and  hence  will  be  greater  with  a  smaller  pulley, 
which  would  indicate  that  the  diameter  of  the  latter  should  not  be 
directly  proportional  to  the  cube  of  the  diameter  of  the  rope,  it  is 
also  evident  that  a  rope  running  at  5,000  feet  per  minute  will  be 
subjected  to  a  greater  number  of  bends  and  a  greater  external  wear 
than  it  would  if  running  over  the  same  pulleys  at  2,000  feet  per 
minute. 

The  first  of  these  influences  is  recognized  by  man}'  engineers  who 
use  a  rule  approximating  the  following: 

For  the  least  diameter  of  pulley,  D,  multiply  the  circumference  of 
rope  b}-  ten  times  its  diameter  and  divide  by  2.  f  This  is  practi- 
call}-  equal  to  D  =  15  d-  inches. 

While  we  believe  in  using  as  large  a  pulley  as  possible  in  any 
given  case,  conditions  will  arise  when  it  is  desirable  to  use  the 
smallest  possible  diameter  without  excessive  injurj-  to  the  rope.  In 
such  case  the  individual  circumstances  should  be  considered  by  the 
designer. 

(To  be  couliDued.) 


Electrification  of  Air. 


>  See  Reports  of  Tests  oa  Manilla  Rope.    Ex.  Doc.  No.  36, 


Lord  Kelvin  in  a  recent  paper  states  that  he  found  the  difference 
of  potential  between  the  earth  and  an  insulated  burning  match  at  a 
height  of  nine  feet,  to  vary  from  200  to  400  volts,  rising  in  some 
cases  to  3,000  or  4,000  volts,  the  potential  being  always  positive,  that 
of  the  earth  being  considered  zero.  To  inventors  who  will  imme 
diately  propose  to  utilize  this  as  a  cheap  service  of  electrical  energy, 
we  suggest  that  it  would  be  well  to  first  find  out  how  many  (or  bet- 
ter, how  few)  coulombs  there  are  in  back  of  these  volts. 
fMr.  James  Gamble,  in  Textile  Recorder. 
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Electrodynamlc  nachinery.— XXXVII. 


BV    KDWIX   J.     HOUSTON   AND   A.    E.     KKNNELLY. 

244.  When  two  or  more  generators  are  connected  in  parallel,  it 
becomes  necessary  that  the  electromotive  forces  they  supjjly  shall 
be  equal,  within  certain  limits.  If,  for  example,  two  jjeiierators 
are  connected  in  parallel,  each  working  at  half  load,  then  if  the 
ilrop  of    pressure  in  each  generator    armature  at  full  load  is  two  per 


the  larger  the  generator  unit  employed,  and  the  smaller  the  diop 
in  pre.ssure  taking  place  at  full  load  through  its  armature,  the  nar- 
rower   is  the    limit  of    speed    or   regulation,  in  which    independent 


B  £'•»  ntrtii  B 

Fig.     169. — Parallel     Connection    ok    Compound- 
Wound   Generatoks. 

Cent,  of  its  total  V.  M.  F. ,  it  is  evident  that  it  is  only  necessary  to 
increase  the  pressure  of  one  generator  two  per  cent,  above  that  of 
the  other,  in  order  that  the  pressure  at  brushes  of  the  first  shall  be 
equal  to  the  E.  M.  F.  generated  in  the  armature  of  the  second. 
Under  these  circumstances  no  current  will  flow  through  the  arma- 
ture of  the  second  machine,  and  all  the  load  will  be  thrown  on  the 
first  machine.  If  the  E.  M.  F.  of  the  first  machine  be  still  further 
raised,  the  pressure  at  its  brushes  will  be  greater  than  the  E.  M.  F 
in  the  armature  of  the  secon<l,  and  a  current  will  pass  through  the 
second  armature  in  a  direction  opposite  to  that  which  it  tends  to 
produce,  and,  therefore,  in  a  direction  tending  to  rotate  the  second 
generator  as  a  motor.  In  other  words,  the  control  of  pressure 
between  the  two  machines  must  be  within  closer  limits  than  two 
per  cent.  Eirly  in  the  history  of  central  station  practice  difficulties 
were  experienced  in  controlling  the  pressure  of    multiple-connected 


Fig.  171. — D!sc-Arm.\ture  Generator. 

units  will  equalize  their  load,  although  as  a  counteracting  tendency, 
the  larger  will  be  the  amount  of  power  which,  in  case  of  disequaliz- 
ing,  will  be  thrown  upon  the  leading  machine  tending  to  check  its 
acceleration. 

245.  Compound-wound  generators  are  almost  invariably  employed 
for  supplying  electric  currents  to  street  railwaj'  systems.  This  is 
principally  for  the  reason  that  the  load  in  a  street  railway  system  is 
necessarily  liable  to  sudden  and  marked  fluctuations,  and  these 
fluctuations  would  be  liable  to  produce  marked  variations  in  the 
pressure  at  the  generator  terminals,  if  the  machines  vrere  merely 
shunt    wound.     Such    generators    are    operated    in    parallel    units. 


EQUALIZING  BUS 

70  —Diagram    op   Switchboard    Connection,s    kor    Two 
Compound-Wound  Generators. 


dynamos  within  limits  necessary  to  avoid  this  unequalizing  action, 
but  at  the  present  time  the  governing  of  the  engines  and  the  con- 
trol of  the  field  magnets  are  so  reliable  that  this  difficulty  has  prac- 
tically disappeared.     ItJ  is    important    to    remember,  however,  that 


Here,  as  in  the  case  of  shunt-wound  machines,  it  is  necessary  that 
the  E.  M.  F.  generated  by  each  machine  should  be  nearly  the  same, 
in  order  that  the  load  should  be  equally  distributed;  but  instability 
of  control  is  greater  in  the  case  of  compound-wound  machines  than 
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in  the  case  of  shunt  niacbines,  for  tlie  reason  that  when  one  of  a 
number  of  parallel-connected  shunt-wounil  machines  acceleralts,  anil 
thereby  rises  in  U.  M.  V.,  so  as  to  assume  an  undue  share  of  the  load, 
the  drop  in  the  armature  thereby  increases  and  tends  to  diminish 
the  irregularity,  so  that  not  only  does  the  greater  load  tend  to  re'ard 
the  engine  connected  to  the  leading  machine,  but  the  drop  in  its 
armature  aids  in  equalizing  the  distribution. 

In  the  case  of  compound-wound  machines  in  parallel,  any  accel- 
eration tends,  as  before,  to  increase  the  E.  M.  F.  of  the  generator 
and,  therefore,  its  share  of  the  load,  but  the  series  coil  of  the  com- 
pound winding  being  excited  by  the  additional  load,  tends  to 
increase  the  output  of  the  machine,  and,  therefore,  the  governing  of 
the  engine  has  to  be  entirely  depended  on  to  prevent  disequalization. 
Of  recent  years, however, the  plan  lias  been  widely  adopted  of  employ- 
ing an  equalizing  bar  between  compound  wound  generating  units 
operated  in  parallel.  The  connections  of  an  equalizing  bar  are 
shown  in  Fig.  169.  Here  the  two  compound-wound  generators  are 
connected  to  the  positive  and  negative  omtiihus  bars,  or  bus  bars, 
as  they  are  generally  termed,  .-/.^  .and  BB,  while  the  series  coils  are 
connected  together  in  parallel  by  the  equalizing  bar   QO.     It  is  evi- 


.f^^i^^^mmy 


dent  that  the  equalizing  bar  connects  all  series  coils  of  the  different 
dynamos  in  parallel,  so  that  any  excess  of  current  supplied  by  the 
armature  of  one  machine  must  uecessarilj'  excite  all  the  generators 
to  the  same  extent. 

246.  When  a  nuuiber  of  compound-wound  generators  are  running 
in  parallel,  and  the  load  increases  so  that  it  is  desired  to  add 
another  unit  to  the  generating  battery  of  dynamos,  the  engine  con- 
nected with  the  new  unit  is  brought  up  to  speed,  and  the  shunt  field 
eycited.  This  brings  the  E.  M.  F.  of  the  machine  up  to  nearly 
500  volts.  Its  series  winding  is  then  connected  in  parallel  with  the 
series  winding  of  the  neighborihg  machines,  by  the  switch  on  the 
equalizing  bar,  so  that  its  excitation  is  then  equal  to  that  of  all  the 
other  machines.  The  E.  M.  F.  of  the  machine  is  then  brought  up 
slightly  in  excess  of  the  station  pressure  by  the  aid  of  the  field 
rheostat,  and,  as  soon  as  this  is  accomplished,  the  main  armature 
switch  is  closed,  thus  connecting  the  armature  with  the  bus  bars. 
The  load  of  the  machine  is  finally  adjusted  by  increasing  the  shunt 
excitation,  with  the  aid  of  the  rheostat,  until  the  ammeter  connected 


with  the  machine  shows  that  its  load  is  approximately  equal  to  that 
of  the  neighboring  generators.  The  same  steps  are  taken  in  reverse 
order  to  remove  a  generator  tioni  the  circuit. 

247.  Fig.  170  is  a  diagram  of  a  street  railway  switchboard  for  two 
generators.  It  is  customary,  for  convenience  and  simplicity,  to 
erect  switchboards  in  panels,  one  for  each  generating  unit,  so  that 
each  panel  controls  a  separate  unit  and  is  in  immediate  connection 
with  its  neighbors.  In  the  figure  the  two  panels  are  designated  by 
dotted  lines,  the  one  on  the  left,  active,  and  the  one  on  the  right, 
out  of  use.  On  each  panel  there  are  two  main  switches,  P  and 
A\  for  the  positive  and  negative  armature  terminals.  .\  smaller 
switch,  not  shown,  is  usually  located  on  the  right  of  each  panel 
and  is  for  lighting  up  the  station  lain])s  from  any  panel  and  its  con- 
nected machines  at  will.     A'  is  a  shunt  rheostat,  placed  at  the  back 


riee.  World  f 

Fig.  173.  — Di.\gramof  Disc  .\rmature  Winding. 

of  the  panel,  with  its  handle  extending  through  to  the  front,  and 
.s  is  a  small  switch  for  opening  and  closing  the  shunt  circuit  of 
the  field  coils  through  the  rheostat,  /^.  A  is  the  generate  r 
ammeter  brought  into  use  by  the  switches  P  and  N,  and  T  is  the 
automatic  circuit-breaker  for  the  panel.  This  electromagnetic  cir- 
cuit-breaker breaks    the    circuit  of   the    machine  when  the    current 


Fig.   17S. —Compound-Wound  Generator  with   Single  Field 
Coil. 

strength,  owing  to  a  short  circuit  or  other  abnormal  conditions, 
becomes  dangerously  great,  thereby  relieving  the  generator  of  the 
strain.  The  switch  connected  to  ihe  equalizing  bar/;  is  nut  placed, 
in  this  instance, 'on  the  panel,  but  is  mounted  close  to  the  generator 


Junk  1, 1895. 


THE    ELECTTRICAL    WORl^D. 


657 


with  the  object  of  (liiniiiishing  the  aiiiouiit  of  copper  coiuluclor 
required.  ICach  panel  is  also  proviiled  with  a  voltmeter  connection 
and  lightuinj;  arrester,  which  have  been  omitted  here  fur  the  sake 
of  simplicity. 


Dhtaii.sof  Magnet,  Sinc.i,k  l'ii:r,i)  Con.  r, ic.mjkator 


248.  The  operations  for  introducing  a  unit  into  the  battery  of  gen- 
erators is,  in  this  case,  as  follows:  the  generator  is  brought  up  to 
speed,  the  equalizing  switch  is  closed,  thus  connecting  the  series 
coils  of  the  machines  in  parallel  with  the  machines  in  use.  Next 
the  positive  main  switch  P,  is  closed,  connecting  one  side  of  the 
armature  to  ground  and  return  track  feeder.s.  The  field  switch  .y, 
is  next  closeil,  and  the  E.  M.  F.  of  the  machine  is  brought  up  to 
slightly  above  station  pressure  b)'  the  aid  of  rheostat  R\  finally,  the 
negative  main  switch  A',  is  closed,  throwing  the  armature  into  the 
battery,  and  the  load  is  adjusted  by  the  rheostat  R,  in  accordance 
with  the  indications  of  the  ammeter  A. 

249.  -Another  arrangement  for  railway  switchboards  consists  in 
mounting  the  three  switches,  P,  N  and  E,  in  close  proximity  to 
each  other  and  attaching  a  single  handle  to  the  three  blades,  so 
that  the  three  connections  may  be  made  or  broken  by  a  single  oper- 
ation. 

When  the  railway  mains  are  connected  with  the  station  by  sev- 
eral feeders,  it  is  customary  to  add  another  section  to  the  switch- 
board where  switches  and  ammeters  are  provided  for  handling  the 
various  feeders. 

250.  Before  leaving  the  subject  of  generators  it  may  be  well  to 
discuss  a  few  types  of  generators  that  do  not  fall  under  the  types 
already  discussed  and  which  are  less  rarely  met  with  in  practice. 

These  may  be  described  as, 
(1.  )  Disc-armature  machines. 
(2.  )  Single  field-coil  machines. 

(3.  )  Unipolar  machines,  or  commutatorless  continuous-current 
machines. 

251.  Generators  employing  disc  armatures  are  frequently  employed 
in  Europe,  and  although  they  are  very  seldom  employed  in  the 
United  Slates,  yet  it  is  proper  to  describe  them  as  being  types  of 
machines  capable  of  efficient  use.  In  one  form  of  disc-armature 
generator,   the  armature  is  devoid  of    iron,  and  is  built  of    conduct- 
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ing  spokes  like  a  wheel,  which  revolves  in  a  vertical  plane  between 
opposite  field  magnet  poles.  Such  a  disc  armature  machine  is 
shown  in  Fig.  171.  It  is  to  be  observed  that  the  entire  machine  is 
practically  encased  in  iron  and  is  provided  with  three  windows  on 
the  vertical  face;  through  these  windows  the  brushes,  BB,  rest  on 
the  commutator  which  is  placed  on  the  periphery  of  the  disc.  The 
armature  of  this  machine  is  shown  in  Fig.  172  supported  on  a  small 
truck.  The  radial  spokes  are  of  soft  iron,  and  are  connected  into 
loops  by  the  copper  strips  leading  to  the  commutator  segments  of 
the  periphery.  The  object  of  employing  iron  spokes  is  to  diminish 
the  reluctance  of    the  air-gap.     Such  an  armature  is  evidently  capa- 


ble of  being  operated  at  an  abnormally  high  temi>erature  without 
danger,  being  constructed  of  practically  fireproof  materials.  'J  he 
electrical  connections  of  an  octipolar  machine  are  represented  dia- 
gramtnatically  in  l"ig.  173.  The  brushes,  it  will  be  observed,  are 
applied  at  the  centres  of  any  adjacent  pair  of  poles. 
.■\nolIier  form  of  the  machine  is  represented  in  Fig. 
174. 

252.   An  example  of  a  single  field   coil    multipolar 
ilynamo  is  shown  in  Fig.  175.     This  is  a  quadripolar 
generator  with  four  sets  of  brushes.     The  interior  of 
the   field   frame,  with  its  projecting  pole  pieces  and 
exciting  coil,  is  shown  in  Fig.  176.   It  will  be  seen  that 
the  field  frame  is  made  in  two  halves,  between  which 
are  enclosed  the  aimature    and  the  single  field  Diag- 
nttizing    coil.     Four    projections    A',  A',  and    S,  .S, 
form  the  pole  pieces  of  the  quadripolar  field ;  that  is 
to  say,  the  magnetic  flux  produced  by  the  M.  M.  F_ 
of  the  single  coil  C,  C,  passes  through  the  fieUi  frame 
into  the  two  pole  faces  A'  and  A',  in  parallel  through 
the  armature  into  the   adjacent  pole  faces  S,  S,  thus  completing  the 
c.rcuit  through  the  field  frame.     The  armature,   which    is    a    drum- 
wound,  tooth-cored  armature,  is  shown  in  Fig.  177. 
(To  be  continued.) 
Laboratory  of  Houston  &  Kennelly,  Philadelphia,  Pa. 


Electric  Lighting  in  riontevideo. 


The  following  information  relating  to  electric  lighting  in  Monte- 
video, South  America,  is  contained  in  a  recent  United  States 
Consular  report: 

Until  about  1888,  the  public  lighting  of  Montevideo  was  done 
under  contract  with  the  Montevideo  Gas  Company,  an  English 
corporation,  which  had  a  monopoly.  .\  company  was  then  formed 
with  home  capital  to  furnish  better  lighting,  either  by  gas  or  elec- 
tric light,  and,  amidst  great  difficulties,  an  electric  light  plant  was 
put  up  and  a  contract  made  with  the  municipality  to  furnish  a  part 
of  the  most  populous  section  of  the  city,  the  so-called  Centra,  with 
electric  lights.  About  two  years  later  another  plant  was  put  up 
to  supply  the  remainder  of  the  city.  The  municipalitj'  imposes  a 
separate  ta.x  for  public  lighting,  which  brings  about  S90,OOo 
annually,  out  of  which  this  service  is  paid. 

The  alternating  system  is  used,  the  apparatus  being  that  of  Ganz, 
Budapest.  In  the  central  station  there  are  three  alternators  of  80- 
kw  capacity.  Three  thousand  two  hundred  lamps  of  12  cp  are  in 
service.  Commercial  houses  are  served  until  midnight.  In  the 
Arroyo  Seco  station  there  are  two  direct-coupled  alternators  of  320 
kw  each,  and  five  others  of  80  kw.  Five  thousand  lamps  are 
in  service,  of  which  3,400  are  public  lights,  for  which  latter  the  city 
pays  $3.15  (gold)  per  month;  commercial  houses  pay  36  cents  per 
kilowatt-hour  and  private  houses  48  cents. 

The  use  of  electricity  as  a  motive  power  has  not  yet  been  intro- 
duced in  the  country.  Besides  Montevideo,  there  is  no  other  city 
or  (own  in  the  Republic  of  Uruguay,  with  the  exception  of  San 
J(se,  with  electric  lighting. 


A  Peculiar  Phenomenon. 

To  the  Editor  of  The  Eltdrical  II 'orld : 

Sir:— In  connection  witb  the  electrical  jets  or  brush  discharges 
oo-erved  on  barbed-wire  fences  and  on  the  handles  of  his  bicycle 
by  T.  X.  Peplow  at  Lamar,  Col. ,  on  April  26,  1895,  and  described 
in  The  Electrical  World,  Jlay  18,  on  page  586,  it  may  be  of 
interest  to  note  that  the  date  which  he  mentions  was  that  also  of  an 
aurora  and  considerable  prevalence  of  thunderstorms.  There  is 
considerable  evidence  that  such  a  phenomenon  as  that  observed  at 
Lamar  in  this  instance  is  an  incident  in  a  general  increase  in  atmos- 
pheric and  terrestrial  electrification  due  to  an  inductive  effect  pro- 
ceeding from  the  sun  and  affecting  the  entire  earth  in  accordance 
with  the  laws  governing  the  mode  of  operation  of  forces  of  this 
kind,  brush  discharges,  or  disruptive  effects,  appearing  only  at 
certain  points  where  the  local  conditions  are  favorable,  or  the  poles 
induced  are  situated.  The  special  solar  conditions  on  which  such 
inductive  effects  depend  are  just  coming  to  be  understood.  There 
appears  to  be  a  form  of  action  entirely  independent  of  the  radiation 
of  heat  or  light  that  requires  to  be  identified  and  studied  by  itself. 
This  mode  of  solar  action  appears  to  depend  upon  conditions  that 
are  accurately  defined,  and  that  are  essentially  dynamic.  It  is  the 
turmoil  of  eruptive  activities  at  a  certain  point  on  the  sun  as  viewed 
from  the  earth  that  gives  rise  to  these  inductive  effects. 

Lyons,  N.   Y.  M.  A.  Veeder. 
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Aotf.—Ttie  object  of  this  dcpaitmciu  is  lu  kp 
nical  articles  on  electrical  subjects  appeariuR 
icals.     The  abstracts  will    contain,  briefly,  the 
and  the  most  Important  data  or  conclusions,  af 
mil.     Abstracts  made  by  the  authors,  editors. 


H  ,i.«rsl  ..(  llu-  ,,,M,op;.l  l.ch- 
Aiuerican  and  foreinu  period- 
ature  of  the  article,  its  object, 
ir  as  the  limited  space  will  ad- 
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should  he  sent  to  the  Philadelphia  office  of  The  Klbctrical  World.  927  Chest- 
nul  street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  Journal  in  which  the  original  articles  appear ;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  Ihe  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals,  or 
of  such  electrical  journals  as  are  not  legularly  abstracted,  will  send  thecompiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS.  MOTORS  AND  TRANSFORMERS. 
Calculation  and  Construction  of  Continuous- Current  Dynamos.— '^U. 
Picon's  aiticle  (see  Digest  last  week)  is  continued  in  "L'Eclaiiage 
Blec,"  May  4;  he  discusses  a  number  of  details  and  check  calculations; 
among  other  things  he  states  that  25  watts  per  square  decimeter  (1.6  walls 
per  sq.  in.)  is  the  limit  for  the  number  of  watts  converted  into  heat  in 
the  armature,  which  can  be  dissipated  from  its  surface  without  healing 
it  too  much  ;  he  compares  different  ways  of  winding  aimatures.  The 
article  is  of  a  thoroughly  practical  nature  but  does  not  admit  o  being 
abstracted. 

Construction  of  a  Sewing  Machine  Motor.— An  illustrated  article 
describing  the  construction  in  detail  of  a  small  motor  is  published  in 
"L'Elec,"  May  11. 

Theory  oj  Synchronous  Motors.— la  the  Digest,  April  20  and  March  9, 
mention  was  made  of  an  article  by  Prof.  Blondel ;  the  complete  article, 
only  a  portion  of  which  was  published  in  the  French  journal,  is  pub- 
lished in  pamphlet  form  by  Lahure  of  Palis;  a  brief  statement  of  the 
nature  of  the  article  was  given  in  the  Digest  refeiences. 

Transjormer  of  Alternating  into  Continuous  Currents. — A  papet  by 
Mr.  D^ri  read  recently  in  Vienna  and  describing  a  transformer  made  by 
Ganz,  is  abstracted  biitfly  in  the  "Bui.  Soc.  Int.  des  Elec. "  for  April; 
it  consists  simply  of  a  four-pole  dynamo  having  ring  collectors  and  an 
ordinary  commutator. 

LIGHTS  AND  LIGHTING. 

Carbon  Economizer.— According  to  "L'EcIairage  Elec,"  May  4,  tests 
made  by  the  Edison  Company  in  Paiis  of  the  apparatus  described  and 
illustrated  in  the  Digest.  Dec.  8,  have  confitmed  the  results  previously 
obtained.  Two  lamps  weie  connected  in  series,  one  having  square  car- 
bons 12  mm  to  the  side,  and  the  other  17  mm  to  the  side,  the  foimer 
being  provided  with  the  economizer ;  under  these  conditions  the  car- 
bons in  both  lamps  lasted  the  same  time;  the  illumination  at  36  paces 
from  the  former  was  equal  to  that  at  32  paces  fiom  the  latter,  correspond- 
ing to  about  26  per  cent,  increase  in  the  lijht  from  the  lamp  which  con- 
tains the  economizer;  there  is  therefore  no  doubt  that  it  is  economical  to 
use  the  apparatus;  it  was  found,  however,  that  with  the  density  of  the 
current  used,  namely,  1  ampere  foi  144  sq.  mm  of  cross-section  of  cai- 
bon,  the  insulating  material  of  the  hood  deteriorates  quite  rapidly.  A 
more  resisting  material  should  therefore  be  used. 

fncandeseent  Lamps. — An  abstiact  of  the  article  by  Mr.  Armagnat, 
mentioned  in  the  Digest,  Apiil  6,  is  published  in  tlie  Loud.  "Proc.  Phys. 
Soc."  for  May. 

Solar  Arc  Lamp. — Mr.  Sachs  gives  a  description  of  the  principle  of 
this  lamp,  accompanied  by  illustrations,  in  the  "Elec.  Eng.,"  May  22. 

POWER  AND  HHAT. 

Dock  Cranes. — Lend.  "Engineering,"  May  10,  gives  a  brief  descrip- 
tion accompanied  by  good  illustrations  of  the  electric  jib  crane  at  the 
Hamburg  docks.  It  states  that  electric  cranes  are  now  being  introduced 
and  promise  to  be  very  successful ;  at  first,  electric  cranes  were  a  failuie, 
but  the  difficulties  have  now  been  overcome ;  for  docks  only  one  method 
of  operating  the  motors  has  been  found  satisfactory  (but  this  method  is 
not  described) ;  the  tbrowiug  in  and  out  of  the  motor  must  be  gradual ; 
there  must  be  two  independent  motors,  one  for  lifting  and  the  othei  for 
turning  Long-continued  tests  gave  the  following  comparative  results 
regarding  the  coal  consumption:  with  the  electric  ciane,  using  a  triple 
expansion  steam  engine,  the  consumption  of  a  certain  operation  was  4 
kg  of  steam  and  under  the  same  circumstances  the  steam  crane  con- 
sumed 10  kg;    the  difference  in  coal    consumption    will    be  greater  still 


siiKi-  the  small  boilers  of  steam  cranes  cannot  work  as  economically  as 
the  large  builcis  for  central  stations ;  a  ste.im  crane  of  a  certain  type 
always  consumes  the  same  amount  of  si  earn  no  matter  what  the  load, 
while  the  running  requirements  of  the  electric  crane  are  fairly  piopoi- 
tioned  to  the  load  ;  the  mean  efficiency  of  a  hydraulic  plant  measured 
between  the  accumulator  and  the  load  laised,  was  found  to  be  about  60 
per  cent.  ;  that  of  the  electric  crane  measured  between  the  switchboard 
and  the  load  raised  was  about  the  same;  the  electrical  energy,  however, 
can  be  produced  by  8  to  10  kg  of  steam  per  horse-power  per  houi  while 
the  hydraulic  eneigy,  as  measured  behind  the  accumulatoi,  lequired  not 
less  than  15  to  20  kg;  thus  the  electrical  ciane  consumes  only  about 
half  the  steam  that  the  hydraulic  crane  does. 

Long  Distance  Transmission  at  6>«oa.— "L'Elettricista,"  May  1, 
contains  some  further  data  regarding  the  well-known  high  tension  con- 
tinuous current  transmission  plant  from  Isoverde  to  Genoa  ;  four  large 
batteries  of  Tudor  accumulators  capable  of  storing  840  hp-hours,  have 
been  installed.  The  same  plant  now  furnishes  power  for  lighting  the 
town  of  San  Pier  d'Arena  by  means  of  a  Thuiy  dynamo  motoi. 

Three-phase  'Transmission  Plant  at  Foligno. — According  to  "L'Elet- 
tricista," May  1,  the  plant  at  Foligno  has  been  tested  and  has  proved  to 
be  satisfactoiy ;  it  is  intended  to  be  started  in  a  few  weeks;  400  hp 
derived  from  the  liver  Menotre  by  means  of  three  turbines  directly 
coupled  to  dynamos  making  500  levolutions,  is  transmitted  four  miles 
at  2,000  volts. 

Transmission  with  Synchronous  Motors. — A  brief  discussion  of  Mr. 
Picon's  paper  (see  Digest,  March  30),  by  Prof.  Blondel,  in  which  he  takes 
exception  to  a  number  of  points,  is  published  in  the  "Bui.  >Soc.  Int.  des 
Elec."  for  April;  among  other  things  he  states  that  the  effect  on  the 
generators,  of  the  cui rent  whose  phase  has  been  shifted,  should  be  taken 
into  consideiation  ;  "fot  an  equal  current  the  fall  of  voltage  is  consider- 
ably increased  by  the  phase  shifting  and  can  exceed  the  limits  of  excita- 
tion used  during  normal  running."  Mi.  Picou  replied  briefly  stating 
that  he  believes  the  solutions  of  the  problems  which  he  gave  are  suffi- 
ciently approximate. 

Electric  I/eating. — In  a  short  article  by  Mr.  Dowsing  in  the  Lond. 
"Elec.  Rev.,"  May  10,  he  refers  to  some  recent  criticisms  of  Mr. 
Crompton's  paper  in  the  "Gas  World"  and  calls  attention  to  the  exhaust- 
ive tests  made  a  number  of  years  ago  by  Mr.  D.  Kinnear  Clark  which 
showed  that  the  average  efficiency  of  the  close  gas  cooking  slove  is  16 
per  cent.  He  claims  that  the  electric  system  of  heating  should  be  com- 
pared only  with  the  hot  water  systems  and  not  with  the  hot  air  system, 
which  is  not  in  favoi  in  Gteat  Britain;  with  the  hot  water  systems  which 
are  uneconomical  and  expensive  to  maintain,  he  believes  the  electric 
system  able  to  compete,  and  states  that  it  is  believed  by  many  heating 
engineers  that  electricity  will  veiy  shortly  prove  to  be  cheaper  than  all 
hot  water  systems;  many  chuiches  are  now  considering  the  introduction 
of  electricity  for  heating  purposes,  and  if  the  cost  of  installing  the  new 
system  is  more— alth  5ugh  it  is  usually  about  the  same — the  saving  o 
labor  and  the  ease  of  legulation  will  more  than  compensate  for  the 
difference. 

Hydro-Electrolhermic  System.— A  detailed  description  of  this  system, 
known  abroad  as  the  Hobo  and  Lagrange  and  in  this  country  as  the 
Water-pail  Foige  system  of  heating,  is  begun  in  "L'EcIairage  Elec," 
Apiil  27,  by  Mr.  Gooch.  The  present  portion  contains  lillle  that  has 
not  already  appeared  in  the  frequent  references  in  these  columns;  he 
states  that  practice  has  shown  that  the  best  voltage  to  use  is  in  general 
125  to  200;  a  power  of  35  to  40  kw  during  30  to  50  seconds  will  readily 
biing  the  two  ends  of  a  bar  of  iron  4  cm  (about  1.5  in.)  in  diameter  to 
a  welding  temperature  and  will  heat  a  surface  of  about  SO  to  60  sq. 
cm  (about  8  or  9  sq.  in.)  during  the  same  time  (but  to  what  temperature 
is  not  stated). 

Welding. — An  abstract  of  Mi.  Foster's  lecent  paper  (see  Digest,  March 
9  and  16),  is  given  in  Lond.  "Engineering,"  May  10. 

Development  of  the  Experimental  Study  of  Heat  Engines.— A  reprint 
of  a  lecture  by  Prof.  Unwin  on  this  subject'  is  begun  in  the  Lond. 
"Elec,"  May  10;  it  is  discussed  in  the  leading  editorial. 

Recent  Developments  of  the  Single  .Acting  High  Speed  Engines  for 
Central  Station  Work. — A  leprint  of  an  Institution  paper  by  Mr.  Robin- 
son is  begun  in  the  Lond.  "Elec.  Eng.,"  May  10. 

Long  Distance  Transmission. — A  paper  by  Mr.  Venable,  read  at  a 
recent  meeting  of  the    Engineers'  Club    of    Cincinnati,  is  published   by 
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that  club:  after  an  iiitruduction  to  the  subject  of  electrical  transmis- 
sion of  power,  be  desciibes  and  discusses  the  various  systems,  tbeir 
advantages  and  disadvautaces. 

Electric  Power  in  a  Quarry.  — h  translation  of  the  article  mentioned 
in  the  Digest,  May  4,  is  reprinted  in  abstract  with  the  illustrations  in 
the  "West.  IClec."  May  18. 

Electric  Plowing. — A  biief  description  of  a  plant  in  Germany  is  given 
in  the  "West.  Klec,"  May  18;  it  appears  to  be  the  same  plant  of  which 
a  brief  description  was  given  in  the  Digest,  Dec.   15. 

7 hawing  hy  Electricity. — The  brief  article  mentioned  in  the  Digest, 
March  16,  is  reprinted  in  the  "West.  IClec,"  May  25. 

TRACTION. 

Accinniilatot  Traction. — The  "Bui.  Soc.  Int.  dcs  IClec."  foi  April 
contains  a  paper  of  some  length  by  Mr.  Sarcia  (a  brief  extract  of  which 
was  given  in  the  Digest,  May  11),  describing  in  detail  the  accumulator 
system  which  has  been  in  use  in  Paris  for  nearly  three  years  and  men- 
tions some  improvements  which  arc  being  introduced.  The  number  of 
car  kilometres  which  have  been  run  on  Ibis  line  up  to  dale  is  over 
2,000,000;  the  accumulators  used  are  those  known  as  the  Laurent-Cely 
{known  in  this  country  as  the  Chloride  Accumulators) ;  the  battery  is 
placed  below  the  seats  and  consists  of  108  cells  of  11  plates  each;  the 
weight  of  the  plates  of  a  cell  is  18  kg  (about  40  pounds)  ;  it  requires  five 
hours  to  charge  a  battery  which  has  been  completely  discharged;  the 
discharge  capacity  is  230  ampere-hours  or  52hp-hours;  the  eflSciency  of 
the  batteries  in  watt-hours  is  70  per  cent.  ;  the  mean  current  during  the 
trips  is  35  amperes  which  sometimes  increases  to  120  amperes;  a  bat- 
tery can  run  with  one  discharge  a  distance  of  60  km  on  the  Broca  rail 
and  120  on  the  Viguole  rail;  the  motors  are  ordinarily  in  series  but  can 
be  connected  in  parallel;  for  every  car  there  are  two  sets  of  batteries; 
one  charge  will  run  two  complete  tiips  corresponding  to  a  length  of 
about  50  km  ;  the  time  of  one  trip  is  55  minutes;  the  weight  of  the 
complete  car  is  14,000  kg  of  which  3.000  are  batteries  and  accessories 
and  3,500  are  passengers;  the  mean  traction  effort  is  12  kg  per  ton  on 
the  Broca  lail  and  six  on  the  Vignole  rail;  the  means,  per  car  kilometre, 
for  two  years  are  as  follows;  1.38hp-hours  generated  at  the  station,  3.90 
ampeie-hours  of  charge,  2,465  kg  of  coal  consumed  and  0.0039  kg.  of 
oil;  these  figures 'are  given  for  eveiy  month,  in  a  table;  the  mean  cost 
per  car  kilometre  for  maintaining  and  bandling  the  accumulators  is  16 
centimes  (one  centime  equals  0.2  cents),  motive  power  18,  maintenance 
of  trucks  and  motors  5,  motormen  8,  total  47;  of  the  first  item  10  is  for 
maintenance  and  six  for  haudling.  He  describes  impiovements  which 
are  being  introduced;  instead  of  12  boxes  of  accumulators  placed  under 
the  seats  they  will  hereafter  use  one  large  box  suspended  below  the  car 
between  the  trucks  which  veiy  greatly  reduces  the  expense  of  bandling; 
the  positive  plates  bad  a  life  of  14,000  car-kilometres,  the  active  mate- 
rial by  that  time  having  dropped  out ;  in  the  new  forms  these  plates  will 
be  made  like  the  original  Faure  plates  consisting  of  a  vertical  plate 
having  inclined  troughs  on  its  surface  into  which  the  active  material 
is  placed  in  the  form  of  a  paste;  after  14,000  car-kilometres  the  material 
has  left  its  suppoit  and  the  plates  are  then  removed  and  the  material 
again  introduced  in  the  fotm  of  a  paste,  after  which  operation  the  plates 
are  nearly  as  good  as  new;  the  frames  may  thus  be  repasted  10  times 
before  tbey  are  completely  destroyed;  the  minimum  life  of  these  new 
plates  is  said  to  be  100,000  car-kilometres;  they  will  also  stand  a  greater 
rate  of  discharge  and  therefore  the  batteries  may  be  reduced  to  56  cells 
of  nine  plates  with  a  total  weight  of  plates  of  1,700  kg,  that  of  the 
former  battery  being  3,000;  the  cost  of  maintenance  and  handling  is 
thereby  leduced  40  per  cent.  ;  the  total  weight  of  the  new  car  including 
batteries  and  passengers  is  11.7  tons,  that  of  the  former  car  being  14.5 
tons;  the  new  car  requires  only  70  per  cent,  of  the  powei  used  by  the 
old  foim  and  the  maintenance  of  the  trucks  and  motors  is  reduced  to 
three  centimes,  making  a  total  of  34  as  against  47  centimes,  a  teduction 
of  30  per  cent,  which  is  said  to  be  lower  than  the  cost  of  any  mechani- 
cal system  of  traction  known  except  that  of  the  overhead  trolley  system. 
"L'Energie  Elec,"  May  I,  publishes  a  long,  illustrated  description  of 
the  same  system,  giving  practically  the  same  data  with  some  additional 
matter,  including  quite  a  number  of  illustrations.  Single  reduction 
motors  are  used  with  a  leduetion  of  5  to  1 ;  each  motor  generates  10  kw 
at  600  revolutions  with  100  volts.  Two  diagrams  are  given  showing  the 
energy  consumed  in  mounting  a  grade  and  that  leturned  to  the  battery 
on  descending  the  grade;  in  one  case  the  formei  was  976.5  watt-hours 
and  the  latter  385  0  and  in  another  case  the  formei  was  625. 8  and  the 
latter  216.0. 

■  Chasseral  Mountain  A'oarf.— The  "Rev.  de  L'Elec,"  April  30,  con- 
tains a  brief  description  of  a  projected  road  on  Mt.  Chasseral  in  the 
Jura  Mountains.  The  total  length  is  about  7  km;  the  chief  conditions 
were  that  it  should  be  able  to  transport  a  laige  number  of  visitors  on 
holidays  and  should  be  cheap,  also  that  the  service  should  not  be  inter- 
rupted by  the  large  amount  of  snow  which  falls  in  winter,  during  which 
season  the  view  from  that    mountain  is  particularly  attractive.     The  car 

is  suspended  from  a  single  overhead  rail  at  various  heights  above  the 
ground  depending  upon  the  contour  of  the  suiface;  the  pillars  "also 
support  frames  between  which  the  cars  run"  ;  the  cais  are  long  and  will 
hold  24  passengers;  the  ascent  will  be  made  in  three  quarters  of  an  hour 


at  the  rate  of  6.2  miles  per  hour;  it  appears  that  it  ia  an  adhesion  road 
and  it  is  intimated  that  it  ought  to  have  been  a  lack  road  in  order  to 
permit  of  an  increased  s|;ecd  ;  the  mazimu  u  rate  is  24  per  cent  ;  the  lise 
is  730  melies  and  the  total  length  6,800  metres.  It  appears  that  the 
motor  is  a  gearleas  one  being  connected  diiectly  to  ihe  diiving  wheel ; 
it  is  suspended  in  a  fork  connected  to  the  car  by  springs,  the  current 
seems  to  be  taken  from  a  rod  above  the  car  and  ictuins  through  the 
rail ;  the  cost  is  said  to  be  82,000  fr.  pel  km  (equal  to  about  $27,300  per 
mile);  the  current  will  be  generated  by  water  power.  Nothing  further 
is  given  in  the  description. 

Surface  Contact  ^y^/fw.— "L'Kclaitage  Elec,"  May  4.  coniaios  a 
long  aiticle  forming  the  first  part  of  a  description  of  the  Claret  and 
Vuilleumie  system  (see  Digest,  May    18). 

Dublin. ~K  brief  description  of  this  trolley  road,  built  by  the  British 
Thomson-Houston  Company,  Is  given  in  Lond.  "ICngineering,"  May  10. 

Accumulator  J'raction  in  Berlin.— \  biief  description  with  some  illus- 
trations of  the  controller  connection,  is  published  in  "IClec.  ICng.," 
May  22.  It  is  an  expeiimental  line  3,5  miles  in  length,  mostly  level, 
on  which  two  cars  are  run,  provided  with  Tudor  accumulators;  a  car 
makes  two  trips,  covering  a  distance  of  16.25  miles  in  three  hours  and 
25  minutes;  six  sets  of  batteries  are  used  for  Ihe  two  cars,  each  being 
grouped  in  four  series  of  22  cells,  which  are  variously  connected  by  the 
controller,  the  combinations  being  sbown  in  the  illustration  ;  the  weight 
of  the  car  is  nine  tons  without  the  passengers,  the  batteries  weighing 
3.3  tons;  the  capacity  is  130  ampere-hours;  for  each  car  mile  1,050  to 
1,100  watt-hours  are  required;  only  56  per  cent,  of  the  total  capacity  of 
the  battery  is  drawn  on. 

Operating  Expenses  of  New  Haven  Jioads. — The  coal  consumption  and 
earnings  of  the  New  Haven  street  railways  are  given  briefly  in  the  "St. 
Ry.  Gaz. ,"  May  18.  showing  that  the  increasing  gross  earnings  are 
accompanied  by  decreasing  operating  expense;  in  the  year  ending  in 
Apiil,  1894,  the  consumption  was  7.26  pounds  per  car  mile  and  in  the 
year  after,  4  75;  Ihe  total    cost  of    the    station  for  the   first  13  weeks   of 

1894  was  2  26  cts.  per  car  mile  and  during    the    coiresponding   peiiod  of 

1895  1.84  cts. 

Liverpool  Elevated  Railway. — A  detailed  list  of  the  costs  per  train  mile 
for  the  last  six  months  of  the  past  year  are  given  in  the  "St.  Ry.  Rev. ,  " 
May  15;  the  total  cost  was  25.935  cts.  per  train  mile;  the  portion  for 
motive  power  including  repairs  of  motors  was  6.430;  Ihe  largest  item 
was  for  traffic  expenses,  10.185. 

High  Speed  Electric  Line. — According  to  a  statement  in  the  "IClec. 
Eng.,"  May  22,  a  lailway  is  tn  be  built  from  Loiain  to  Cleveland,  a  dis- 
tance of  about  25  miles,  which  is  intended  to  be  the  fastest  electric  rail- 
way in  the  world;  the  distance  will  be  traveled  in  a  little  over  hall  an 
hour. 

Rapid  Transit  in  New  York  City. — The  ^tatements  of  the  Commission, 
accompanying  the  plans  which  were  submitted  to  the  Common  Council, 
are  given  in  "Eng.  News,"  May  16,  and  more  brieBy  in  the  "Elec. 
Age,"  May  18. 

European  Railway  Motors. — A  brief,  illustrated  description  of  the 
Thury  (Swiss)  motor,  which  is  to  be  used  on  the  Geneva  railway,  is 
given  in  the  "St.  Ry.  Gaz.,"  May  18.  A  biief,  illustrated  desciiption  of 
the  motors  made  by  the  General  Electric  Company  of  Berlin  is  given  in 
the  "St.  Ry.  Rev.,"  May  15. 

Metropolitan  ^^est  Side  Elevated  Railway  of  Chicago. — A  long  and  pro- 
fusely illustrated  description  of  this  road  is  published  in  the  "St.  Ry. 
Rev.,"  May  15.  A  biief  description  is  given  in  the  "Elec.  Eng," 
May  22. 

Inclined  Railway  at  Great  Falls,  Mont. — A  brief,  illustiated  description 
is  given  in  the  "St.  Ry.  Rev.,"  May  15. 

Mining  Railway  in  I-rance. — A  brief  description,  including  a  plan 
and  elevation  of  the  conductor  rail,  of  the  plant  mentioned  in  the 
Digest,  May  18,  is  published  in  "Eng.   News,"  May  16. 

Geneva. — A  brief  illustrated  description  of  this  road  is  given  in  the 
"St.   Ry.   Rev.,"  May  15. 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 
Brighton. — The  Lond.  "Elec.  Eng.,"  May  10,  reprints  a  paper  by  Mr. 
Wright  on  "Points  of  Interest  in  the  Development  of  Electricity  Supply 
at  Brighton."  He  gives  a  brief  history  showing  that  the  city  of  Brigh- 
ton was  the  leader  in  certain  features  in  electiic  supply  in  England;  in 
the  latest  extension  in  1894  the  unique  system  was  adopted  of  supplying 
electricity  at  light  loads  by  the  continuous  current  and  at  heavy  loads 
thiough  the  medium  of  high  tension  alternating  feeders.  A  table  is 
given  showing  the  cost  per  kw-hour,  exclusive  of  redemption  and  inter- 
est, for  a  number  of  stations  in  England,  from  which  it  appears  that 
that  at  Brighton,  namely,  4.6  cts..  is  the  lowest;  the  annual  sale  per 
inhabitant  in  a  number  of  towns  of  over  50,000  inhabitants  is  given, 
showing  it  to  be  greatest  for  Brighton,  namely,  9.86.  He  believes  that 
it  is  not  sufficiently  well  recognized  that  the  cost  to  the  stations  of  con- 
tinuing to  produce  electricity  after  everything  has  been  put  in  a  state  of 
readiness  to  do  so,  constitutes  an  extremely  small  proportion  of  the 
total  expenditure;  from  the  experience  of  the  last  three  and  a  half  years 
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at  Briiflitoii,  Ibe  cost  ot  getting  ready  to  supply  electricity  in  1895  will 
probably  amount  to  80  per  cent,  of  tbc  total  annual  expenditure;  a  dia- 
gram is  given  showing  liow  very  slightly  the  total  monthly  cost  of  run- 
ning the  station  varies  as  compared  with  the  corresponding  pales  of  the 
curient;  from  the  diagram  it  appears  that  the  monthly  costs  vary  on  the 
average  about  one  fourth  as  much  as  the  monthly  sales;  another  con- 
clusion from  these  curves  is  that  the  total  monthly  expenditure  depends 
much  more  on  the  maximum  rate  of  supplying  the  current  than  on  the 
actual  amount  of  that  which  has  been  supplied.  lu  Brighton  the  charge 
is  reduced  to  six  cts.  as  soon  as  the  proper  proportion  of  the  cost  of 
having  to  l>e  ready  to  supply  that  individual  has  been  paid  by  the 
revenue  derived  from  his  previous  consumption  in  the  same  half  year, 
being  charged  at  14  cts.  ;  this  in  the  year  1H15  happens  to  be  after  the 
use  of  his  greatest  demand  for  one  hour  per  day  on  the  average.  Another 
di.igram  shows  how  rapidly  the  cost  of  supplying  diminishes  according 
to  the  length  of  time  the  demand  is  used  per  day;  electricity  for  street 
lighting,  the  demand  for  which  averages  nearly  11  bonis  per  day,  can 
therefoie  be  supplied  at  four  cts.  with  a  fair  margin  of  profit,  and  be 
believes  there  is  no  other  suitable  form  oT  artificial  illumination  which 
can  compete  with  electricity  at  this  price.  He  believes  that  engineers 
devote  too  much  of  their  time  to  the  reduction  of  running  costs  and 
theieby  neglect  the  impoitant  question  of  how  to  diminish  the  much 
greater  standing  costs. 

Parallel  Running  of  Compound-Wound  Machines.— ^a  a  shoit  article 
by  Mr.  Pigg  in  the  Lond.  "Klec,"  May  10,  he  describes  the  system 
used  in  the  Noith-Hasteru  Railway  Company's  station,  which  has  been 
very  satisfactory  and  which  he  thinks  is  not  in  use  in  any  other  installa- 
tion. It  consists  of  foui  over-compounded  dynamos  directly  diiven  by 
engines  and  run  in  parallel  on  the  bus  bais;  the  only  ammeters  used 
ate  in  the  lamp  circuits  and  they  are  not  available  for  ascertaining  the 
loads  on  the  difleient  machines;  the  shunt  regulating  resistances  all 
work  together,  independent  control  being  neither  necessary  nor  possible. 
There  are  three  ungraduated  indicators,  each  consisting  of  a  polarized 
needle  with  a  few  turns  of  wire  around  it,  one  being  connected  between 
the  positive  brushes  of  each  pair  of  machines;  if  a  current  passes 
between  the  two  machines  part  of  it  passes  through  the  indicator  branch 
deflecting  the  needle,  the  latter  pointing  to  the  machine  which  is  giving 
current  to  the  other ;  the  speed  of  the  engine  is  then  increased  or  dimin- 
ished until  the  pointer  becomes  vertical  again;  it  is  necessary,  whether 
the  machine  is  for  the  same  or  different  outputs,  that  the  resistance  of 
the  several  machines  between  the  brushes  and  the  bus  bars  shall  vary 
inversely  as  their  maximum  rated  current  outputs;  unless  this  condition 
is  complied  with  the  total  safe  working  capacity  of  the  plant  will  be 
lowered. 

Theatre  Lighting. — A  description  of  a  new  lighting  plant  at  the 
roliteama  Florentino,  a  theatre  in  Florence,  is  published  in  "L'Elettri- 
cista,"  May  1. 

Sheffield.— Kn  illustrated  description  of  this  alternating-current  station 
is  given  in  the  Lond.  "Elec,"  May  10. 

Chemnitz. — An  illustrated  description  of  this  station  is  begun  in  the 
Lond.  "Elec.  Rev.,"  May  10. 

Test  of  a  Gas  Engine  Plant. — The  "Eng.  News,"  May  23,  abstracts 
at  some  length  a  recent  paper  by  Mr.  Burchard  on  the  "Use  of  Gas 
Engines  to  Drive  Dynamos  at  Danbuiy,  Conn."  The  abstract  includes 
a  very  complete  table  of  data  giving  the  results  of  brake  tests  and 
another  giving  the  output  and  fuel  consumption  of  that  station  for  the 
past  six  months;  during  that  time  the  average  was  at  the  rate  of  159.6 
watt-hours  per  pound  of  coal  after  allowing  25  per  cent,  for  fuel  used  in 
steam  boiler;  the  average  kw-hours  pei  day  was  435;  producer  gas  is 
made  on  the  premises;  there  are  three  gas  engines  of  100  horse-power 
each;  a  few  indicator  caids  are  given. 

Municipal  Ownership.— A  cortespoadeat  to  the  "Elec.  Rev.,"  May 
22,  points  out  certain  considerations  which  he  believes  are  amply  suffi- 
cient to  account  foi  the  differences  in  the  conditions  in  New  York  City 
and  in  Manchestei,  Eng.  ;  he  believes  that  "private  ownership  of  those 
functions  breeds  dishonesty  as  naturally  as  filth  breeds  disease."  Every 
penny  paid  by  citizens  over  the  actual  cost  is  the  nucleus  of  a  possible 
corruption  fund  and  it  is  that  which  tempts  the  City  Councils  to  dis- 
honesty. 

Statistics  for  Germany.— A  few  of  those  recently  mentioned  in  these 
columns  are  given  more  in  detail  in  the  "Elec.  Eng.,"  May  22. 

Pires  of  Electric  Origin.— The  "Elec.  Age,"  May  18,  reprints  in 
pait  a  description  of  a  recent  series  of  demonstrations  of  Mr.  McDevitt. 
insurance  inspector  of  Philadelphia,  of  ignitions  from  defective  and 
unskilful  electric  wiring. 

Private  Plants.— A  description  of  the  electrical  features  in  the  Carnegie 
Steel  Company's  building  in  Pittsburgh  is  given,  accompanied  by  a 
number  of  illustrations,  in  the  "Elec.  Eng.,"  May  22.  A  compact  gas 
engine  plant  in  which  a  new  type  of  gas  engine  is  used,  is  described  and 
illustrated  in  the  "West.  Elec,"  May  18;  the  capacity  is  200  incandes- 
cent lights.  The  electric  equipment  of  the  Rothschild  store  in  Chicago 
IS  described  and  lUustiated  in  the  "West.  Elec,"  May  25. 


/j/oo*/('«.— An  illustrated  deseiiption  of  the  new  station  of  the  Citi- 
zens' Electric  Illuminating  Company  is  published  in  "Elec  Age," 
May  18.. 

WIKi;.S,   WIRING  AND  CONDUITS. 

Earthing  the  Middle  IVire.—Mt.  Sharp  in  the  Lond.  "Elec,"  Jlay 
10,  states  that  a  recent  report  {see  Digest,  May  18),  leads  one  to  suppo>e 
that  the  middle  wire  "will  be  eailhtd  throughout  from  the  central 
station  to  all  parts  of  the  district,  with  a  considerable  loss  in  the  con- 
ductor when  the  current  in  the  two  outei  cables  is  not  balanced";  he 
states  that  this  may  be  overcome  by  piotecting  the  middle  conductor 
with  a  slight  insulation  on  the  feeders  and  also  on  the  disiiibuling  net- 
woik,  eaithing  it,  not  at  the  station  but  only  at  the  points  where  the 
feeders  "are  connected  to  it"  (presumably  to  the  distributing  network), 
from  where  the  pilot  wires  aie  carried  back  to  the  station;  there  can 
then  be  no  difference  of  potential  between  these  eaithed  feeding  points 
and  no  injury  from  electrolytic  action  or  disturbance  of  telegraphs  and 
telephones  will  occur.  He  recommends  the  use  of  concentric  cables 
with  the  outer  conductor  earthed  at  these  points,  the  sheathing  of  the 
cable  forming  the  middle  conductor  and  being  slightly  insulated;  he 
believes  that  this  method  will  be  largely  used  in  the  future. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Representation  oj  Periodic  Currents  by  Polar  Diagrams. — The  Lond. 
"Elec,"  May  10,  contains  a  short  paper  by  Dr.  Fleming  on  this  subject 
in  which  he  shows  that  the  polar  diagiam  is  specially  applicable  to 
graphically  representing  simple  periodic  currents.  In  such  a  diagiam 
the  length  of  a  line  drawn  in  various  positions  fiom  a  common  centre, 
represents  the  value  of  the  current  or  the  E  M.  F.,  and  the  angle  which  it 
makes  with  the  hoiizontal  line  represents  the  phase;  a  polar  diagram  of 
a  simple  periodic  current  will  then  be  a  circle  tangent  to  the  horizontal 
line  at  the  point  to  which  all  the  lines  aie  drawn.  Such  a  diagram 
enables  one  to  determine  very  easily  the  square  loot  of  the  meati  square 
value  of  the  periodic  quantity;  it  is  more  difficult  to  do  this  with  the 
ordinary  wave  curve  diagram.  This  he  illustrates  with  an  example;  the 
rule  is  to  construct  the  polar  diagram,  which  is  always  a  closed  curve, 
then  take  the  area  of  it  by  means  of  a  planimeter  and  then  find  the  circle 
whose  area  is  double  this;  the  radius  of  this  circle  is  the  squaie  root  of 
the  mean  of  the  squares  of  the  periodic  quantity.  The  aiticle  is  com- 
mented on  favorably  in  an  editonal  in  which  it  is  stated  that  the  ordi- 
nary sine  curve  is  in  these  diagrams  replaced  by  a  ciicle,  and  two  sine 
cuives  separated  by  a  diffeience  ot  phase  become  two  circles  intersect- 
ing at  the  phase  angle;  it  suggests  that  some  of  the  properties  of  alter- 
nating currents  usually  demonstrated  by  means  of  sine  curve  might  be 
more  easily  proved  by  means  of  circles.  On  account  of  the  undoubted 
advantages  of  polar  diagrams  it  suggests  that  printed  polar  paper  might 
be  made,  to  be  used  in  place  of  the  cross-section  paper,  the  polar  paper 
having  a  pole  in  the  middle,  radial  lines  and  a  succession  of  thick  and 
thin  concentric  ciicles. 

Alternating  and  Interrupted  Currents. — The  beginning  of  Prof. 
Forbes'  second  lecture  is  published  in  the  Lond.  "Elec.  Eng.,"  May 
10.  He  gave  a  further  description  of  his  analogy  showing  what  goes  on 
in  an  Atlantic  cable  and  discusses  more  at  length  the  subject  of  induc- 
tion which  he  compares  to  mechanical  momentum.  He  gives  an  exam- 
ple of  analogies  of  electric  units  which  are  below  under  "Units,  Measure- 
ments, etc."  The  Loud.  "Elec,"  May  10,  refers  briefly  in  an  editorial 
to  the  concluding  lecture  describing  an  experiment  which  was  shown 
and  which  is  not  well  known,  relating  to  the  mechanical  effect  of  high 
voltage  direct  currents  on  a  piece  of  wetted  thread  connecting  two 
vessels  of  water;  the  passage  of  the  current  causes  the  thread  to  move 
bodily  in  the  reverse  direction  of  the  cuirent,  while  the' water  moves  in 
the  sami  direction  as  the  current  (the  experiment,  due  to  Lord  Arm- 
strong, was  desciibed  in  the  Digest,  March  18,  1893) ;  he  suggested  that 
there  may  be  a  germ  of  a  useful  electrical  instrument  in  this  phenome- 
non. 

Curious  Vacuum  Tube  Phenomena.— Mr.  Lomas  in  the  Lond. 
"Elec,"  May  10,  describes  the  following  experiments:  aftei  glowing 
a  vacuum  tube  with  an  influence  machine  and  after  removing  the  tube 
even  so  far  as  to  another  room,  it  will  still  continue  to  glow  for  one  or 
two  minutes;  in  some  cases  the  tube  appeared  dead  but  on  placing  the 
hand  directly  around  the  central  bulb  a  sudden  glow  shot  through  the 
tube  which  could  be  repeated  by  removing  the  hand  to  a  different  posi- 
tion. The  tube  was  held  in  the  hand  and  one  extremity  connected  with 
the  machine,  then  after  stopping  the  machine  and  touching  either 
extiemity  with  the  other  hand  a  sharp  shock  is  felt;  the  effects  are 
exceedingly  beautiful  in  a  darkroom;  he  sometimes  noticed  a  small 
cloudy  film  of  light  swirling  around  the  inside  of  the  centre  bulb 
accompanied  by  crackling  sounds.  He  believes  that  the  cause  of  the 
phenomena  is  that  the  glass  tube  acts  in  the  same  way  as  a  dielectric. 
In  commenting  on  this  editoiially  it  is  stated  that  the  tube  probably 
acts  as  condenser,  but  it  is  diflScult  to  see  how  such  small  tubes  can  have 
enough  capacity  to  give  such  sharp  shocks;  the  effects  are  quite  distinct 
from  the  Tesla  effects  which  occur  when  the  tube  is  placed  in  a  poten- 
tial gradient  or  in  an  externally  excited  field. 

Double  Electric  /-"//wi.— "L'Eclairage  Elec,"  May  4,  contains  an 
illustrated  article  of  some  length  by  Mr.  Brunhes  in  which  he  describes 
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new  researches  with  the  double  electric  film  (called  by  HL'liuboltz 
"ICIeklrischc  Doppel«cbicht")  which  existed  on  the  opposite  sides  and 
surfaces  separating  two  different  bodies,  cithei  conductors,  electrolytes 
or  dielectrics.  Under  ceitain  circumstances  this  double  layer  is  reduced 
to  zero  and  the  condenser  formed  by  the  two  surfaces  is  completely  dis- 
ch.irKed  ;  if  then  an  alteinating  1"  M.  H.  is  applied  the  conditions  will  be 
similar  to  those  in  an  idiostatic  electrometer,  like  the  absolute  electro- 
melei  of  Kelvin;  before  describing  this  in  detail  be  Rivts  a  summary  of 
the  principal  researches  which  show  the  existence  of  such  double  layers. 
A  brief  abstract  of  his  recent  Academy  paper  on  the  same  subject  is 
given  in  the  Lond.  "Proc.  Phys.  Soc. "  foi   JIay. 

Specific  fifal  and  Boiling  Point  of  Carbon— An  Academy  paper  by 
Mr.  Violle  mentioned  in  "f.lvlec,"  May  11,  contains  the  followinjt 
results  of  bis  researches:  below  1.000°  C.  the  mean  specific  heat  of 
graphite  increases  in  a  linear  propoition  with  the  temperature;  the  heat 
given  off  by  one  grain  of  solid  craphite  falling  from  the  temperature  of 
volatilization  to  0°  C.  is  2,050  calories,  the  boiling  temperature  of  carbon 
is  3,600°  C. 

Pjssage  of  an  Oscilliilor  ll'.ive  Train  through  a  Plate  of  Conducting 
Dielectric— 't]ie  Physical  Society  paper  by  Mr.  Yule,  mentioned  in  the 
Digest,  Feb.  9,  is  published  in  full  in  the  Lond.  "Proc.  Phys.  Soc."  for 
May. 

IVaves  and  Vibrations.— The  concluding  lecture  of  Lord  Rayleigh  is 
abstracted  in  the  Lond.  "Ulec.  Rev.,"  May  10;  no  reference  seems  to 
be  made  to  electric  waves. 

Refraction  and  Dispersion  of  Electric  Kays.—K  translation  from  the 
Italian,  of  an  article  by  Messrs.  Gaibarso  and  Aschkinass  is  given  in 
abstract  in  "L'Eclairage  Klec,"  April  27. 

Potential  Gradient  in  a  Positive  Glow  Discharge. — The  article  by  Mr. 
Herz,  mentioned  in  the  Dige.st,  April  20.  is  abstracted  in  the  Lond. 
"Pioc.  Phys.  Soc."  for  May. 

Resistance  of  Solutions. — A  paper  by  Messrs.  Kohlrausch  and  Heyd- 
weiller  from  the  "Wied.  Ann.,"  54.  p.  38,  is  published  in  the  Lond. 
"Proc.  Phys.  Soc."  foi  May;  they  show  that  the  resistance  of  aqueous 
solutions  and  of  distilled  water  decreases  when  a  current  passes,  begin- 
ning a  few  seconds  alter  the  current  is  started  and  rising  again  two  oi 
three  minutes  later;  for  pure  water  the  decrease  is  nearly  50  per  cent.  ; 
an  explanation  is  offered. 

Electrical  Conduction  and  Convection  in  Slightly  Conducting  Dilute 
Solutions. — The  Lond.  "Proc.  Phys.  Soc."  contains  an  abstiact  of  a 
papei  by  Ml.  Warburg  from  the  "Wied.  Ann.  "  54,  p.  396. 

Loss  of  Charge  oj  Poor  Conductors  When  Illuminated. — An  Academy 
paper  of  Mr.  Branly  is  abstracted  at  some  length  in  "L'Eclairage  Elec," 
April  27;  it  gives  the  results  of  observations  of  the  loss  of  an  electric 
charge  on  materials  like  wood,  marble,  heated  glass,  etc.,  under  the 
action  of  light. 

Photo- Electric  Currents.— An  article  from  the  Get  man  by  Messrs. 
Elster  and  Geitel  is  abstracted  briefly  in  the  Lond.  "Pioc.  Phys.  Soc." 
foi  May;  when  a  beam  of  light  falls  on  the  surface  of  a  cathode  in  a 
vacuum  tube  connected  with  a  battery  of  about  420  volts,  a  current 
passes  whose  strength  varies  with  the  angle  of  incidence  and  with  the 
plane  of  polarization  of  the  light. 

Contact  Resistance  of  Metals.  —  A  long  abstract  of  Mr.  Branly's  paper, 
mentioned  in  the  Digest  last  week,  is  published  in  "L'Eclairage  Elec," 
May  4. 

Electrical  Conduction  of  Rarefied  Air.  —  An  article  by  Mr.  Mebius 
from  the  "Wied.  Ann.,"  54,  p.  520,  is  abstracted  briefly  in  the  Lond. 
"Proc.  Phys.  Soc."  foi  May. 

Potential  of  an  Electrified  Surjace.—A  brief  abstract  of  a  French 
Academy  paper  by  Mr.  Andrade  is  given  in  Lond.  "Proc.  Phys.  Soc." 
for  JIay. 

Electrification  of  Air. — A  papei  read  before  the  Philosophical  Sociely 
of  Glasgow  by  Lord  Kelvin  is  abstracted  at  some  length  in  the  Lond. 
"Elec,"  May  10;  he  describes  some  experiments. 

Terrestrial  Magnetism.— "L'HclairBge  Elec,"  April  27,  abstracts 
briefly  an  Academy  paper  by  Gen.  Tillo  on  the  vaiiations  of  the  eaith's 
magnetism,  in  which  he  gives  the  values  of  the  declination  and  the 
inclination  for  504  locations. 

Magneto-optic  Effect.— The  Lond.  "Proc.  Phys.  Soc"  for  May  con- 
tains an  abstract  of  some  length  of  an  article  from  the  German  by  Mr. 
Wind  on  the  Kerr  effect. 

Poisson's  Ratio  in  Magnetized  Iron  Rods. — A  paper  by  Mr.  Bock  from 
the  "Wied.  Ann.,"  54,  p.  442,  is  abstracted  in  the  Lond.  "Proc.  Phys. 
Soc."  for  May. 

The  Effect  of  Light  on  an  Electric  Charge.— The  article  from  the 
French  by  Mr.  Branly.  mentioned  above,  is  abstracted  briefly  in  the 
"Elec  Eng.,"  May  22. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Internal  Resistance  of  Accumulators. — The  "Zeit.  f.  Electrocbem.," 
May  S,  contains  an  article  by  Dr.  Sboop  giving  the  results  of  measure, 
ments  of  the  internal  resistance  of  accumulators  at  different  times  duiing 


the  discharge ;  he  was  lead  to  these  tests  by  noticing,  in  a  test  of  a 
series  of  accumulators,  that  the  internal  resistance  during  the  dis- 
charge was  only  about  one  third  of  that  meaauied  on  open  circuit. 
In  the  present  tests  the  jnternal  resistance  was  calculated  from  the 
fall  of  voltage  during  the  discbarge,  the  voltage  being  measured 
while  the  current  was  flowing  and  again  immediately  after  opening  the 
ciicnit;  the  accumulatois  were  discharged  at  two  different  rates,  one 
about  double  the  other,  and  the  resistance  calculated  for  successive  frac- 
tional discharges;  the  results  show  that  the  resistance  is  lowest  when 
the  cell  is  about  half  discharged,  after  which  it  incieases  and  reaches 
about  17  times  the  minimum  value;  owing  to  the  methods  of  measure- 
ment, however,  the  results  are  not  quite  correct. 

Antimony  Accumulator.— The  "Klek.  Anz.,"  May  9,  abstracts  from  a 
recent  patent  of  Mr.  Darrieus,  a  description  of  an  accumulator  in  which 
the  negative  plates  are  made  of  spongy  antimony  and  the  positive  either 
of  peroxide  of  lead  or  of  oxidized  antimony,  the  electrolyte  being  dilute 
sulphuric  acid;  the  advantagisof  antimony  are  said  to  be  that  the 
weight  is  less,  that  no  sulphate  is  formed  on  the  negative  plates  due  to 
local  action  and  that  the  mechanical  strength  is  greater  (the  voltage  of 
the  cell  is  not  given)  ;  the  greater  pait  of  the  description  is  devoted  to 
various  methods  by  means  of  which  the  antimony  plates  may  be  pre- 
pared. 

Electrostriction  by  Free  Ions.— Aw  abstract  of  an  article  by  Messrs. 
Drude  and  Nernst  fiom  the  "Zeit.  Phys.  Chem.,"  15,  p  79,  is  published 
in  the  Lond.  "Proc.  Phys.  Soc."  for  May. 

Potential  Difference  bet-ueen  Metals  and  Electrolytes.— An  article  by 
Mr.  Rothmund  from  the  "Zeit.  Phys.  Chem.,"  15,  p.  1,  is  abstracted  in 
the  Lond.  "Proc.   Phys.  Soc."  for  May. 

Theory  of  Elect) olytic  Dissociation.— An  article  by  Mr.  Tanalar  from 
the  "Zeit.  Phys.  Chem.,"  15.  p.  117,  is  abstracted  in  the  Lond.  "Proc. 
Phys.  Soc."  for  May. 

Solubility  and  Electrolytic  Dissociation.— An  article  by  Messrs.  Noyes 
and  Abbot  from  the  '  Zeit.  Phys.  Chem.,"  16,  p.  125.  is  abstracted  in 
the  Lond.  "Proc.  Phys.  Soc."  for  May. 

Molecular  Conductivities.— The  Lond.  "Elec.  Rev.,"  May  10,  calls- 
attention  to  a  paper  by  Messrs.  Weinei  and  Miolati  from  the  "Zeit.  f. 
Phys.  Chem.."  14.  p.  506,  in  which  they  give  the  conductivities  of  a 
laige  number  of  compounds  and  the  results  of  their  system  of  elucidat- 
ing chemical  constitution  by  molecular  conductivity  determinations. 

Galzanoplastics.  — Some  lecent  impiovcments  are  .^ummari^ed  briefly 
in  "La  Nature, "May  11,  including  an  electrochemical  pi  ocess  for  plating 
metals  with  platinum. 

Applications  of  the  Electric  Furnace  for  Metallurgical  Purposes.— 
The  recent  paper  by  Mr.  Moissan,  mentioned  in  the  Digest  last  week  is 
published  in  full  in  "L'Eclairage  Elec,"  .■Vpiil  27. 

Books  on  Electrolysis— la  answei  to  an  inquiry  regarding  a  selection 
of  books  on  this  subject,  the  Lond.  "Elec.  Rev.,"  May  10.  gives  the 
following  list:  Sprague's  "Electricity";  Gore  on  "Electro-metallurgy," 
and  the  ".\rt  of  Electrolytic  Separation  of  Metals"  ;  the  works  of  Watts; 
in  French.  Fontaine's  "Electiolyse"  ;  Tommasi's  works ;  Cadiat  and 
Dubost  on  "Electricity  Industrielle" ;  and  in  general  the  technical  press. 

Refining  Zinc  by  Electrolysis.— Tilt.  Richards,  according  to  the  "Elec. 
Age."  May  18.  refines  impure  zinc  by  electrolysis;  the  current  density 
is  100  amperes  per  squaie  metre  and  the  voltage  1.3  pei  bath  ;  the  solu- 
tion is  kept  agitated  by  mechanical  means;  thick  deposits  of  zinc  of 
exceptional  purity  can  thus  be  obtained;  the  accumulation  of  iron  iD< 
the  solution  is  prevented  by  blowing  air  through  it  continually,  whicb 
oxidizes  and  precipitates  the  iron;  the  process  could  be  operated  com- 
mercially if  it  weie  not  for  the  very  low  price  of  zinc,  the  maigin  of 
profit    being  less  than  in  refining  copper,  while  the  expenses  are  greater. 

Thermo-chemical  Carbon  Battery.— Hi.  Huber,  in  the  "Elec.  Eng.," 
May  22,  states  that  about  18  months  ago  he  made  practically  the  same 
experiments  as  were  lecently  described  by  Mr.  Korda  (see  Digest.  May 
4  and  11) ;  with  an  area  of  about  two  square  inches,  using  peroxide  of 
barium  between  two  ordinary  battery  carbons,  a  current  of  0.2  amperes 
and  1  volt  were  generated ;  the  constancy  of  the  cell  is  said  to  be  excel- 
lent and  the  consutrption  of  bar  peroxide  not  excessive. 

Limits  of  Electrolysis.— An  abstract  of  the  papei  of  Mr.  LeBlanc, 
abstracted  in  the  Digest,  Dec.  29,  is  published  in  the  "Eng.  &  Mm. 
Jour.,"  May  18. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Effects  oJ  Railway  Currents  on  Measuring  Instruments.  -The  "Elek. 
Zeit.."  May  9,  contains  a  long  aiticle  by  Jlr.  Vollei  discussing  the  sub- 
ject of  the  effect  of  electiic  railway  cuirents  on  magnetic  anu  electric 
measuring  instruments,  and  the  prevention  of  these  effects.  He 
describes  very  extended  researches  which  were  made  in  the  city  of 
Hamburg  for  determining  the  location  of  a  laboratory ;  a  photographic 
registering  apparatus  was  used,  some  of  the  records  of  which  are  repro- 
duced and  discussed  in  detail.  He  believes  it  can  be  considered  proved, 
that  the  disturbances  are  due  almost  entirely  to  the  eaith  return  currents 
and  very  slightly  only  to  the  inductive  action  of  the  currents  in  the  lines 
and  car.  The  conclusions  of  bis  researches  aie  as  follows:  the  usual 
mirror    instruments    cannot  be  used  fori  accurate    measurements  within 
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distances  to  an  electric  railway  up  to  several  hundred  metres,  especially 
if  locattd  at  poinls  within  a  railway  line  nialtinpr  a  complete  circuit 
with  the  powei  house  neai  the  centre;  that  merely  enclosiug  a  mirror 
galvanometer  with  an  iron  ring  or  its  equivalent  will  by  no  means  pro- 
tect tho^e  instruments  completely  from  disturbances  caused  by  electric 
railways;  that  the  distuibances  may  be  made  negligibly  small  although 
at  the  expense  of  the  sensitiveness  of  the  instrument,  by  use  of  an 
independent  magnetic  field  inside  of  an  iion  shield  surrounding  the 
instrument,  or  by  the  use  of  strong  permanent  magnetic  fields  without 
the  iion  shield;  iustiument  makers  should  therefore  give  special  atten- 
tion to  constructing  instruments  having  a  strong  permanent  magnetic 
field  combined  with  as  great  sensitiveness  as  possible;  such  galvanom- 
eters may  be  calibrated  by  means  of  a  voltameter  or  with  the  use  of  a 
standard  cell  and  a  known  resistance ;  the  determination  of  the  hori- 
zontal component  of  the  earth  is  therefore  no  longer  of  such  impor- 
tance; observations  of  the  earth's  magnetism  can  in  the  future  no  longer 
be  made  within  the  range  of  an  electric  railway  except  during  the  night. 
jVeui  Method  for  Measuring  Inlernal  Resistance  oj  Accumulators.— 
A  new  method  is  described  by  Piof.  Grassi  in  "L'Elettiicista,"  May  1. 
It  consists  of  a  combination  of  Mance's  improved  method  and  those  of 
Hopkin  and    Matthiessen.     Referring    to    the    accompanying    figure,  A 
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is  the  accumulator  having  an  internal  lesistance  x;  a,  6,  c  and  d  are 
four  resistances,  d  being  highly  inductive,  they  being  so  proportioned 
that  b  d  =  a  c;  G  '\s  a  galvanometer,  r  a  standard  resistance,  B  C  a 
calibrated  stretched  wire  and  D  a  sliding  contact;  the  position  of  D  is 
adjusted  until  the  galvanometer  remains  at  zero  when  the  switch  S  is 
opened  and  closed ;  the  same  operation  is  then  repeated  only  P  is 
placed  successively  at  the  points  /,  2,  j  and  4  and  if  e,  /",  g  and  It  are 
then  the  four  readings  on    the    calibrated  wire  B  C,  the    resistance  x  of 

h~g 
the    batteiy  is  given    by  the   formula  X^  r  , • 

Optical  Method  /or  Studying  Alternating  Currents.  —An  Academy  paper 
by  Mr.  Pionchon  is  abstracted  in  "L'Eclairage  Elec,"  May  4,  aud 
"L'Elec,"  May  11.  Between  the  polaiizer  and  the  analyzer  of  asaccharo- 
metei  a  solenoid  is  placed  encircling  a  glass  tube  filled  with  Thoulet  solu- 
tion ;  in  connection  with  this  the  so-called  stroboscopic  method  is  used,  the 
speed  of  vibration  of  which  is  slightly  different  from  that  corresponding 
to  the  frequency  of  the  alternating  current  and  it  can  therefore  be 
adjusted  so  that  the  different  phases  of  the  phenomenon  are  made  to 
appear  to  follow  each  other  as  slowly  as  one  desires;  the  method  is  not 
only  qualitative  but  enables  measurements  to  be  taken,  which  he 
describes  briefly. 

Induction  Tests  with  Telephone  and  Bridge. — An  aiticle  by  Mr.  Abra- 
ham from  "Jour.  Phys.,"  4,  p.  127,  is  abstracted  in  the  Lond.  "Proc. 
Phys.  Soc. "  for  May. 

Analogies  0/ Electric  Units. — In  a  recent  lecture  by  Piof.  Forbes, 
mentioned  above,  he  makes  the  following  analogies:  he  assumes  one 
volt  to  mean  1  oz.  driving  at  a  radius  of  1  in.,  and  one  ampere  one  revo- 
lution per  second;  a  coulomb  is  equivalent  to  one  revolution;  there  is 
a  farad  when  it  makes  one  revolution  with  1  oz.  of  pressuie  and  a  henry 
if  there  is  a  current  of  one  ampere,  gradually  reducing  during  one  sec- 
ond by  its  own  self-induction  to  zero;  the  pressure  that  is  in  that  inter- 
val of  time  being  constantly  exerted  is  the  equivalent  of  one  volt  and 
that  is  obtained  by  the  momentum  of  a  cylinder  of  1  in.  radius  weigh- 
ing 62  oz. 

Lecture  and  Laboratory  Apparatus  and  Methods. — The  "  Zeit.  f.  Elec- 
trochem.,"  May  5,  contains  a  continuation  of  the  article  by  Dr.  Borch- 
ers  which  was  begun  in  that  journal  last  year;  he  discusses  methods 
for  producing  lithium  and  beiyllium,  and  an  apparatus  for  the  elec- 
trolysis of  fused  substances. 

Aperiodic  Electrometer  Free  from  Magnets  and  Elastic  Fatigue. — A  papei 
by  Mr.  Hallwachs  describing  a  somewhat  complicated  quadrant  electrom- 
eter is  abstracted  very  briefly  in  the  Lond.  "Proc.  Phys.  Soc."  foi 
May. 

Aperiodic  Volt  and  Ampere  Meters. — K  long  description  of  the  new 
instrument  of  Messrs.  Arnoux  and  Chauvin,  described  in  the  Digest, 
May  11,  is  published  in  "Bui.  Soc.  Int.  des  Elec."  for  April;  a  repiint 
of  tile  whole  paper  is  begun  in  "L'Elec,"  May  11. 

Construction  and  Use  of  Electrical  Measuring  Instruments.— h.  serial  by 
Mr.  Yeaman  is  continued  in  the  successive  issues  of  Lond.  "El'ty"; 
in  the  issue  of  May  10  he  gives  a  recapitulation  of  the  simple  formulas 
of  the  various  quantitie-s  involved  in  the  calculation  of  alternating  cur. 
rents. 


lecture  .ipparatus  for  Showing  Resonance. — A  mechanical  device  is 
described  by  Mr.  Guillaume  in  "La  Nature,"  May  11,  the  description 
being  accompanied  by  a  good  illustration. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

World's  Telegraphs.— the.  Lond.  "Elec.  Rev.."  May  10,  abstracts 
briefly  statistics  foi  Great  Britain,  Russia  and  the  United  States  from 
the  "Jour.  Teleg. ,"  Nov.  25. 

Telegraphing  IVitliout  Wires. — A  receit  paper  by  Mr.  Wietz  is 
ab.stracted  briefly  in  the  "Bui.  Soc.  Int.  des  Elec."  for  April.  He  gives 
a  review  of  the  subject  covering  the  past  10  years. 

Regulator  for  the  Hughes  .Ippaiatus.—'V  wo  new  forms,  which  are 
claimed  to  be  improvements  on  those  formerly  used,  for  regulating  the 
speed  of  the  moving  part  of  a  Hughes  telegraph  apparatus,  are  described 
and  illustrated  in  the  "Elek.  Zeit.,"  May  9. 

Madagascar  Cable. — A  shoit  article  from  the  French  is  repiinled  in 
the  Lond.  "  Elec,"  May  10. 

.Submarine  Cable  Work. — In  Mi.  Wilkinson's  serial  in  the  Lond. 
"Elec,"  May  10,  he  discusses  cable  cuirents  and  balancing  to  false 
zero. 

Practical  Telephony. — Lond.  "El'ty"  is  publishing  a  serial  on 
"Practical  Telephony"  by  Messrs.  Bell  and  Wilson;  it  is  written  in  an 
easily  understood  style  and  appeals  to  contain  some  good  matter. 

Microphone. — The  Mix  &  Genest  miciophone  for  domestic  systems, 
in  which  grains  of  carbon  are  used,  is  desciibed  and  illustrated  in  the 
"Elek.  Zeit.."  May  9. 

Accumulators  for  Telegraphic  Purposes. — Directions  for  installing  and 
maintaining  such  batteries  are  given  in  an  illustrated  article  by  Mr. 
Hofmeister,  of  Germany,  begun  in  the  "Elec.  Rev.,"  May  22. 

Muench  Telephone  C«/.— The  one  described  in  the  Digest,  May  18, 
is  illustiated  and  described  more  fully  in  the  "Elec.  Eng.,"    May  22. 

Telephone  Companies.— the  "West.  Elec,"  May  18,  contains  several 
short  articles  referring  chiefly  to  western  companies;  it  also  contains 
an  account  of  the  annual  meeting  of  the  New  England  Telephone  & 
Telegraph  Company. 

Berliner  Telephone  Patent. — The  "Elec.  Rev.,"  May  22,  publishes  the 
full  text  of  the  American  patent. 

Sub-Master  Clocks.— the  system  used  in  the  Western  Union  time 
service  is  described  and  illustrated  in  the  "Teleg.  Age,"  May  16. 

J'ibrating  Bell  for  Testing. — A  device  used  by  the  Western  Union 
Company  is  illustrated  and  described  briefly  in  the  "  Teleg.  Age," 
May  16. 

MISCELLANEOUS. 

Protection  by  Lightning  Rods.— the  "Elec  Tech.,"  April  15,  contains 
a  short  article  by  Di.  Neumann  in  which  he  shows,  by  refeiring  to  a 
number  of  cases,  that  it  is  not  correct  to  stale  that  a  ceitain  area  will  be 
completely  protected  against  lightning  by  a  lightning  rod  at  its  centre; 
the  real  function  of  the  lightning  rod  is  not  to  form  a  path  for  a  bolt  of 
lightning,  but  to  equalize  giaduallythe  diffeience  in  charge  between  the 
eaith  and  the  clouds,  by  virtue  of  the  points  on  the  rod;  he  offers 
proofs  of  the  correctness  of  this  explanation  by  citing  several  cases  in 
which  the  erection  of  lightning  rods  in  a  town  and  in  a  city  was  fol- 
lowed by  an  absence  of  bolts  of  lightning  which  were  formerly  frequent 
and  which  still  occurred  in  the  neighboring  districts;  an  experiment 
illustrating  this  action'is  described. 

Carbide  of  Aluminium. — According  to  the  Lond.  "Elec  Rev.,"  May 
10,  Mr.  Moissan  has  recently  produced  a  crystalline  carbide  of  alumin- 
ium by  submitting  aluminium,  in  carbon  cells  placed  in  carbon  tubes 
in  the  furnace,  to  a  current  of  300  amperes  at  65  volts,  passing  hydrogen 
gas  through  the  tube  during  the  operation  and  until  the  apparatus 
became  cold ;  the  gray  mass  contains  brilliant  yellow  crystals  of  this 
material. 

Ozone  Generators. — Several  forms  taken  from  recent  Engli.sh  patents 
are  desciibed  and  illu.'tiated  in  "Zeit.  f.  Electrochem.,"  May  5. 

Autotnatic  Electric  Clock.— the  French  system  is  described  and  illus- 
trated at  some  length  in  "  L'Elec,"  May  11. 

Disintegration  of  Animal  Tissue  by  High  Voltage  Faradic  Currents. 
—In  a  lecent  paper  by  Mr.  Parsons,  abstracted  in  the  "Rev.  Int.  d'Elcc- 
trotheraphie"  foi  March  he  describes  experiments  made  on  fresh  beef  in 
order  to  study  the  use  of  electricity  foi  the  treatment  of  malignant 
tumors;  he  shows  that  the  destructive  action  of  such  currents  is  not 
limited  to  the  direct  neighborhood  of  the  poles  but  extends  a  certain 
distance  from  them;  the  muscular  fibres  are  torn  by  the  action  of  the 
current  but  there  is  no  sign  of  any  thermic  caustic  action.  Mr.  Jones 
believed  that  the  action  was  simply  one  of  heat  and  that  the  treatment  of 
tumors  by  this  method  would  lead  to  gangrene;  the  author  replied  that 
he  used  induced  currents  of  high  voltage  which  had  practically  no  ther- 
mic effect. 

Physiological  Action  of  High  Frequency  High  Tension  Currents.  — A.a 
article  by  Di.  Sletoff  from  the  Russian,  is  translated  in  the  "Rev.  Int. 
d'Electiotheraphie"  for  March ;  he    gives  a    review  of    the  subject    and 


June  1,  189S 


THE    ELECTRICAL    \SrORLD. 


(A?. 


describes  cxperituciils  made  on  patients  wilh  his  uppiirutiis,  which  con- 
sists of  a  I.eydtn  jar  charged  bj'  an  indnctioii  coil,  the  dischargini;  cui- 
rents  of  tlie  jai  bt-iiig  'lunsforitK-d  up  by  means  of  a  transformer. 

Eltcliol/ietapy.—Tht:  I.ond.  "Klec  Eng.,"  May  10,  abstracts  britfly 
ao  article  by  Dr.  Hedley  from  the  "Lance"  giving  a  history  of  what  has 
bern  done  and  what  is  being  done  and  concluding  that  the  field  of  elec- 
trotherapy seems  to  be  bioadening. 

Eleclro-ciillure.— Some  recent  experiments  of  Mr.  Luehuenscbloss 
with  an  apparatus  resembling  the  geomagnelifere  are  briefly  desciibed 
in  the  "Kev.  Int.  d'Klectrolberaphie"  for  March. 

.\e:r  Journal. — A  new  monthly  journal  is  being  published  by  Hach- 
meister  &  Thai,  Leipsig,  Germany,  called  "Literarischer  Monats- 
bericht."  Its  object  is  to  give  notices,  revicw.s  and  lists  of  new  books 
on  architecture,  engineering  and  electricity;  the  price  is  2  M.  SO  Pfg. 
(about  64  cents  per  year.) 

AppHiations  of  a  llenlfj  IVii,, — Mr.  Knowles,  in  the  "ICIec.  Eng.," 
May  2Z,  in  lefeiring  to  the  recent  article  of  Mr.  Irish,  abstiacted  in  the 
Dige.1t,  May  18,  slates  that  there  must  be  reasons  why  this  simple  device 
has  not  come  into  more  extended  use;  be  believes  that  it  is  because  the 
action  is  too  sluggish,  tbat  it  is  difficult  to  compensate  the  different 
room  temperatures,  and  that  a  physical  change  takes  place  in  wires 
under  the  combined  action  of  strain  and  beat. 

Magtutization  of  St^am  RaihutJy  Sigfia/s  from  Street  Railway  Currents. 
—  K  peculiar  case  is  described  by  Mr.  Wellman  '\r\  the  "St.  Ry.  Gaz.," 
May  18,  in  which  the  signal  levers  in  a  switcb  bouse  at  the  crossing  of 
an  electric  line  over  the  tracks  of  the  steam  road,  were  magnetized  con- 
tinually and  with  varying  intensities. 

Recent  Advances  in  American  Electrical  IVori. — The  portion  of  the 
report  of  the  Secretary  of  the  Franklin  IiiStitule  referring  to  electiical 
work,  which  was  mentioned  in  the  Digest,  >*eb.  16.  is  reprinted  in  full 
in  the  "West.  Klec."  May  18;  the  oiiginal  will  be  found  in  "Jour. 
Frank.   Inst.,"  foi   Febiuary. 

Carbide  iinj  Acetylene. — The  lecture  abstracted  in  the  Digest,  May  18, 
is  reprinted  in  full  with  the  illustration.s  in  the  "West.  Elec,"  May  18. 

Biographical. — Biief  biographical  sketches,  with  porttaits  of  the  new 
officers  of  the  American  Institute  of  Electrical  Engineers,  are  published 
in  the  "West.  Elec,"  May  25. 


New  Book. 

Sr.\ND.\RD     WiRI.VG     FOR     ELECTRIC     LIGHT     .-iND     POWER.       By      H.      C. 

Cushing,  Jr.     84  pages,  illustrated.     Price,  $1. 

In  the  preface  the  author  states  that  one  of  his  objects  in  compiling 
the  present  work  is  to  "standardize,  as  much  as  possible,"  all  work 
relating  to  exterior  and  interior  electric  light  and  power  wiring.  Upon 
opening  ihe  book  casually  the  first  illustration  that  caught  our  eye  was 
of  Dr.  Gibbon's  resuscitating  bellows,  and  the  accompanying  text 
shows  that  appaiently  the  author  has  accepted,  in  all  seriousness,  the 
Syracuse  doctor  as  an  authority  on  the  subject  of  resuscitation  from 
electric  shock.  This  was  not  veiy  reassuring,  but  an  examination 
of  the  other  pages  of  the  book,  while  it  did  not  by  any  means  justify 
the  claim  of  authority  implied  in  the  preface,  yet  left  the  conviction 
that  the  book  is  one  that  will  prove  very  useful  to  the  wireman. 

The  author,  who  is  an  insurance  inspector,  has  taken  the  rules  of  the 
LTnderwriters'  National  Electrical  Association  as  a  basis  and  added  notes 
to  show  how  they  should  be  applied,  tbat  work  may  be  most  likely  to 
meet  with  approval  from  in'^urance  inspectors.  Some  tables  are  included 
and  a  number  of  illustrations  from  vaiious  sources  of  "standard"  fit- 
tings, and  of  methods  of  constiuction  work  with  reference  to  pole  lines, 
installing  up  transformers,  etc.  A  chapter  on  miscellaneous  matter 
gives  definitions  of  the  electrical  units  (but  with  the  henry  omitted  and 
the  old  and  incorrect  value  of  the  ohm  given),  some  remarks  on  the 
efficiency  of  the  incandescent  lamp  and  Ohm's  law,  and  a  number  of 
mechanical  formulas.  To  those  desiring  an  interpietation  of  insurance 
rules  on  the  authority  of  an  insurance  inspector  this  work  will  prove 
of  value. 


A  Five-Volt  flultiple  Battery. 


Numerous  unsuccessful  attempts  h-ive  been  made  to  increase  the 
E.  M.  F.  obtainable  from  a  single  cell  of  battery,  hence  it  would  seem 
that  a  real  step  forward  has  been  made  by  Mr.  E.  G.  Boynton.  whose 
5-volt  battery  we  illustrate  herewith.  The  battery  is  manufactuied  by 
the  Boynton  Multivolt  Batteiy  Company,  10  and  12  Whipple  Street, 
Brooklyn,  and  consists  practically  of  three  carbon-zinc  couples  connected 
in  series  but  occupying  a  single  jar  and  using  a  single  electiolyte  in 
common.  The  carbon  elements  are  cylindrical  and  covered  on  the  out- 
side by  an  insulating  material  which  prevents  cross-Bow  from  one  car- 
bon cylinder  to  another,  compelling  the  current  to  follow  the  path 
affoided  by  the  conducting  strips  on  the  cover  of  the  jai,  which  con- 
nect the  couples  in  series. 

The  zinc  rods  and  jars  are  the  ordinary  commercial  articles,  and  have 
no  special  features.     The  jars  are  6x  S  inches  ;  regular  "crow-foot"  size. 

The  cylinders  are  perforated  on  one    side  to  allow  the   passage  of    the 


electrolyte,  and  these  pciforations  are  turned  radially  outwaid,  next 
the  side  of  the  jar,  bo  as  to  make  the  distanrea  as  great  as  possible 
between  these,  the  uninsulated  pait  of  the  carbon  cylinders.  The  cut 
shows  the  perforations  to  be  long  rectangulai  slots,  but  in  the  latest 
form  of  this  battery  the  cylinders  are  pi-rforatcd  wilh  a  vertical  row  of 
round  boles,  four  of  them  being  close  together  near    the  bottom  and  one 


Multivolt  Battery  Cell. 

somewhat  isolated  from  these  and  near  the  top.  This  arrangement  is 
an  important  one,  the  result  being  a  constant  circulation  of  the  fluid 
when  the  battery  is  in  action.  As  the  electrolyte  inside  the  carbon 
cylinder  becomes  warm  it  rises  and  escapes  through  the  upper  hole  and 
cool  fluid  flows  in  through  the  lower  holes.  The  warm  fluid  upon 
escaping  from  the  cylinder  is  provided  with  an  ample  radiating  medium 
in  the  side  of  the  jar,  so  that  even  under  prolonged  shoit-circuit  the 
temperatuie  of  the  cell  does  not  rise  to  an  uncomfortable  point. 

Readings  taken  with  Weston  instruments  show  that  under  a  short- 
circuit  of  half  an  hour  one  of  these  cells  gives  an  initial  current  of  12 
amperes,  which  falls  to  five  amperes  during  the  first  two  minutes  of  the 
short  circuit,  after  which  the  current  is  maintained  at  five  amperes. 
The  normal  output  of  a  three-element  cell  is  two  to  three  amperes  at 
five  volts.     The  zincs  ran  be  raised  to  reduce  the  activity  of  the  cell. 

A  Regulating  Lamp  Socket. 

The  accompanying  illustration  shows  a  new  regulating  socket  known 
as  the  "Economic,"  which  is  being  marketed  by  The  Electiic  Company, 
56  Broadway,  New  York.     The  makers  claim  a  diminution  of   current  as 


REGiLATi-NG  Socket. 

the  light  is  decreased,  though  the  values  aie  not  proportionate.  As  will 
be  noticed  upon  an  inspection  of  the  engraving,  Ihe  socket  is  quite  com- 
pactly made  and  does  not  differ  in  outward  appearance  from  the  ordi- 
nary keysocket. 

These  sockets  are  equally  efficient  on  both  alternating  and  continuous 
current  circuits,  and  are  at  present  furnished  for  use  with  100  to  118-volt 
lamps.     .Sockets  will  shortly  be  manufactured  for  50  to  55-volt  circuits. 


^^tnancial  3ntclHgence.  Special  (£orrcsponbence. 


The  Electrical  Stock  Market. 


New  York  Notes. 


New  York.  May  2.",.  1895. 

THE  ELECTRICAL  LIST  displayed  no  particular  activity  this  week,  outside 
of  American  Bell.  Western  Union  and  the  Tiactions  reniained  iirni.  while  Citn- 
era!  Electric  and  Westiughouse  showed  slight  reaction. 

AMERICAN  BELL  opened  strong  on  Monday,  as  was  ejpected.  but  did  not 
reach  as  high  a  point  as  its  friends  anticipated,  to-day's  closing  figure  being 
about  the  best  of  the  week.  The  tact  is  that  prior  to  last  week's  decision  the 
slock  bad  advanced  upon  the  stienglh  of    increa.'^ing  output  and  the    failure    of 

alleged  competitors  to  enter  into  active  work,  so  that  there  was  not  a  great 
niargiu  of  sound  advance  left, 

BALTIMORE  TRACTIONS  firmness  continues  to  attract  attention,  and  it 
seems  to  be  the  consensus  of  opinion  on  the  Philadelphia  Ooor  that  there  is  some- 
thing more  than  talk  in  the  couso'idalion  rumors  flying  around. 

ELECTRICAL     STOCKS. 

Par.  Bid,  Asked. 

Chicago  Edison  Company lOO  120  125 

Edison  Electric  111..  New  York 100  99  lOO 

Brooklyn 100  ,.  108 

Boston 100  129  130 

Philadelphia 100  ..  U5 

Edison  Ore  Milling , 100  13  15 

Electric  Storage  Co  ,  Philadelphia 100  ..  28I2 

General  Electric 100  33  33Js 

General  Electric,  pref 100  ..  6S 

Westinghouse  Consolidated,  com SO  33;4  ^3}i 

pref 50  52  52^ 

BONDS. 

Edison  Electric  HI.,  New  York 100  105H  105% 

Edison  Electric  Light  of  Europe 100  75  85 

General    Electric  Co.    deb.  5s 100  . .  90Ji 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone 100  203  203 

American  District  Telegraph 100  30  40 

American  Telegraph  &  Cable 100  92!; 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  150 

tErie  Telephone 100  57  57;i, 

Gold  &  Stock    Telegraph 100  105 

New  England  Telephone 100  70  71 

New  York  &  New  Jersey  Telephone 100  103  105 

Postal  Telegraph-Cable 100  63^ 

Western   Union    Telegraph 100  92?4  92J4 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  JS'/i  18^ 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100  9  12 

"                  "         pref 100  53 

Buffalo    St.    Ry.   .    , 100  T2 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Rv '. 100  305  315 

Columbus  St.  Ry 100  48K 

Consolidated  Traction  of  N.  J 26  30 

Electric  Traction.  Philadelphia ■ 50  73  73!,a 

Long  Island  Traction 100  SH  9 

Louisville  St.  Ry.  com 100  37  39 

pref 100  87  88 

Metropolitan  Traction,    Philadelphia 100  941^  94?^ 

New  Orleans  Traction 100  14>4  16 

pref )00  .■;<.  60 

North  Shore  Traction 100  23  28 

pref 100  80  84 

People's  Traction  $30  pd 25  60)^  bn^i 

IPhiladelphia  Traction SO  82H  82Vi 

Rochester  St.  Ry ..  38 

Onion  Ry.  (Huckleberry) 100  112  115 

West  End,  Boston 100  6S52  69 

•■      pref 100  90 

Worcester  Traction 100  13  16 

"    pref lOfl  83  87 

BONDS 

Buffalo  St.  Ry.  1st  con.  Ss 100  104  105 

•Binghamton  Railroad  Co.  5s 100  99  lOO 

•Colnmbus  St.  Ry.  IstSs 100  18 

Rochester  St.  Ry.  1st.  Ss 100  95  97 

•Union  Ry.  1st.  mtge  6s 100  105  108 

•Westchester  Electric  1st.  mtge.  Ss 100  98  101 

•  With  accrued  Interest, 
t  Ei-Div. 
t  Ex-rights. 


Office  of  Thk  Electricai.  World.      I 
253  Broadway,  New  York,  May.  27,  1895.  f 

MR.  NORMAN  M.^RSHALL,  vice-president  of  the  Anchor  Electric  Company, 
of  Boston,  paid  this  office  a  pleasant  visit  last  week. 

A  BIG  DEAL  —The  Citizens'  Electric  Light  Company,  of  Brooklyn,  last  week 
passed  into  the  contiol  of  the  Edison  Electric  Illuminating  Company  after  three 
weeks  of  negotiations.  Both  companies  rtiill  retain  their  separate  coiporate 
existence,  and  the  Citizens' station  will  be  operated  from  the  Pearl  Street  elation 
of  the  Edison  Company. 

THE  MONTAUK.  ORIENT  AND  N.  V.  TELEPHONE  &  TELEGRAPH  COM- 
PANY, a  local  corporation  in  Mattituck.  L.  I.,  is  in  trouble  because  the  N.  Y. 
&  N.  J.  Telephone  Company  is  extending  its  lines  all  O'er  Long  Island.  The 
stock  of  the  local  company  was  selling  at  a  premium  until  the  operations  of 
the  larger  telephone  company  became  known.  The  capitkl  slock  of  the  small 
company  was  $5  000.  The  Brooklyn  company  offered  to  consolidate  and  take 
60  per  cent,  of  the  stock  if  the  Mattituck  company  would  raise  its  capital  to 
$50,000.  The  smaller  company  has  refused  the  coalition,  and  consequently  the 
larger  one  is  branching  out  and  covering  the  ground  which  the  smaller  com- 
pany would  have  covered. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,  I 

Room  91,  Hathaway    Building,  620  Atlantic  Ave.,  J- 

Boston,  May  2.5,  1895.  I 

THE  WADDELL  ENTZ  plant  at  Bridgeport  was  sold  last  week  to  Percival 
Knauth.  of  New  York,  for  S60.000. 

CHEAP  RIDING  —The  N.  Y..  N.  H  &  H.  R.  Ry.  Company  has  decided  upon 
a  schedule  of  fares  lor  its  Nanla^-ket  Beach  electric  system,  which  will  enable 
a  passenger  to  ride  from  the  Old  Colony  House  to  the  Pemberton  landing  in 
Hull  for  five  cents  The  work  ol  changing  over  this  branch  from  steam  to  elec- 
tricity is  expected  to  be  finished  by  June  1. 

AN  IMPORTANT  DECISION  has  been  rendered  by  Coiporation  Counsel 
Bailey  to  the  effect  that  the  ciiy  has  the  power  to  compel  the  West  End  (or  any 
other)  railway  company  to  lun  cars  when  and  where  it  may  be  deemed  neces- 
sary for  the  convenience  ol  the  citizens,  provided  reasonable  grounds  can  be 
shown  for  the  running  of  such  cars.  The  expense  ol  operation  and  extent  of 
probable  patronage  enter  into  the  determination  of  "rosonable  grounds." 

Canadian  Notes. 


Toronto.  Ont.,  May  23,  1895. 

NIAGARA  FALLS.  ONT.— It  has  been  decided  to  change  over  the  Cliiton  & 
Drummondville  ^treet  railway  to  electricity. 

NESS.  SlcLAREN  &  BATE,  749  Craig  Street,  Montreal,  have  succeeded  to  the 
manufacturing  and  supply  business  of  the  old  firm  of  T,  W,  Ness  &  Co., and  have 
purchased  the  entire  stock  of  James  L.  Rankin,  which  they  intend  to  dispose  of 
at  cut  prices. 

MONTREAL  QUE -The  Montreal  General  Hospital  will  receive  tenders. 
first,  for  the  plant  necessary  for  supplying  electric  current  in  the  hospital,  say 
for  1.0(10  lights  of  16  cp ;  second,  for  supplying  the  same  number  of  liglits,  and 
in  addition  four  motors  of  an  average  of  9  hp  each. 

English  Notes. 

(From  Our  Own  Correspondent.) 

LONDON    May  I."..  1895. 

ELEC1  RICALLY  PROPELLED  VEHICLES. -It  was  announced  in  the  House 
of  Commons  last  week  that  a  bill  regulating  the  propelling  ol  vehic'.es  by  elec- 
tricity on  common  roads  would  shortly  be  introduced. 

MQNICIPAL  PURCHASE  OF  ELECTRIC  LIGHT  UNDERTA  KINGS.— The 
Liverpool  Electric  Supply  Company  is  apparently  about  to  be  bought  up  upon 
very  favoiaWe  terms  by  the  corporation  of  Liverpool  The  present  paid-up 
capital  of  this  company  is  £250.000.  and  I  understand  that  there  is  every  like- 
lihood of  their  getting  ±400.000  from  the  corporation  for  their  business. 

MinRHEAD  AND  OTHER5  VS.  COMMERCIAL  CABLE  COMPANY.-The 
action  brought  by  Dr.  Alexander  Muirhead  and  others  to  enforce  the  payment 
of  rovalties  by  the  Commercial  Cable  Company  foi  the  use  of  their  "Duplex" 
patent,  which  was  decided  in  favor  ol  the  plaintiffs  in  the  court  of  first 
instance,  and  against  the  plaintiffs  on  appeal,  came  before  the  House  of  Lords 
yesteiday  and  was  amicably  settled  the  company  having  agreed  to  pay  the 
plaintiffs  a  large  sum  by  way  of  damages. 

ELECTRIC  RAILWAY  WORK.— A  curious  case  of  considerable  interest  to 
the  electrical  industry,  recently  came  before  the   law  courts.    It   was  an  appli- 
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calion  by  the  receiver  of  the  Mersey  Knilway  Couipaiiy  for  peiiuission  lo  speiul 
±'»>0o  iu  promoting  a  bill  iu  Pailioiuriil,  graiitiug  the  coiupany  power  lo  iud  its 
Iraiua  by  eleclricitv.  The  Court  decided  that  money  conKl  not  be  Ic^ially 
expended  iu  this  way.  at  any  rate  unless  theie  was  uusiiimity  on  the  point, 
whicll  iu  this  case  there  was  not.  Those,  therefore,  who  desire  lo  nee  ihi»  line 
worked  electrically  will  have  to  pay  the  uecessaiy  parliamentary  expenses  out 
of  their  own  pockets. 

KLHCTRIC  TRACTION  At"  LKHUS.-Itis  now  a  little  more  than  a  year  since 
the  Leeds  municipality  took  over  the  entire  trninway  system  of  that  cily.  The 
angrfgalc  inileaKe  81  present  is  37  miles  of  track,  and  a  proposal  is  now  beloie 
the  Towu  Council  to  provide  the  entire  svslem  and  its  extensions,  amounting 
to  some  14  miles,  with  electric  traction,  and  this,  with  the  exception  of  a  few 
.miles  iu  the  centre  of  the  city,  on  the  overhead  trolley  system.  I  may  say  that 
the  receipts  for  the  first  years  working  of  the  tramways  by  the  municipality 
amounted  to  iSI,Oi)0  and  the  expenditure  to  i't4.(»0.  the  gross  balance  of  nearly 
i'lXX).  owing  tc  the  necessity  foi  provision  foi  interest  and  capital  ledempliou. 
hi  ing  reduced  to  a  net  balance  of  1133.  It  may  be  urged  in  defence  of  this 
stiall  return  that  the  municipality,  owing  to  the  bad  state  in  which  the  track 
and  iquipmeni  were  left  by  the  coiupany,  has  been  under  the  necessity  of 
effecting  unusually  heavy  repairs  out  of  revenue,  and  has  of  course,  simulta- 
neously reduced  its  employees'  hours  of  work,  and  raised  their  aggiegale  wages. 

ELECTRIC  COMMt-NICATION  WITH  LIGHTHOUSES  AND  LIGHT  VES- 
SELS.—The  third  report  of  the  Royal  Commission  appointed  to  inquire  into 
the  subject  of  elect tical  communication  with  light- houses  and  light- vessels  has 
just  been  issued,  the  fiisl  report  having  been  published  in  Oeccmbei,  \f''>2.  and 
the  second  in  March.  1S')4.  The  report  gives  some  interesting  particulars  with 
rfgard  to  the  liability  of  the  cables  to  interruption,  and  with  regard.to  the  use 
made  of  the  cables  recently  laid  down.  The  commission  slate  that  rhey  are 
satisfied  that  Ihe  recent  telephonic  connections  have  added  in  a  very  iniporlant 
■legree  lo  the  effectiveness  of  the  machinery  which  exists  on  the  English  coasls 
f  jr  the  purpose  of  rendering  aid  to  vessels  in  distress  and  to  raving  theii  crews 
from  the  perils  of  the  sea  ;  such  connections  not  only  enable  lighthouse  keep- 
ers and  the  crews  of  light-vessels  to  warn  life-boats,  as  did  the  old  visual  sig 
iials.  but  they  enable  precise  particulais  to  be  sent  to  the  shore  as  to  the  posi- 
tion and  size  of  the  vessel  in  distress.  The  report  closes  with  an  announcement 
that  the  members  of  the  Royal  Commission  propose  to  proceed  this  summer  to 
Denmark,  and  with  a  recommendation  tor  further  connections  to  cost  tS  500 
the  new  points  to  be  conaecled  including  one  light-vessel,  one  pile  light-house, 
one  lock  light  house,  and  three  shore  lighthouses. 

THE  WILLANS  ENGINE.— An  important  paper  On  the  Recent  Develop- 
ment of  the  Single-Acling  High-Speed  Engine  for  Central  Slatiou  Work,"  was 
read  by  ilr.  Mark  Robinson  at  the  Institution  of  Electrical  Engineers  on  May 
y.  The  paper,  which  embodies  a  description  of  the  construction  and  acl ion  of 
the  Willans  engine  deals  principally  with  the  merits  of  high-speed  single-act- 
ing working  for  electric  supply  stations.  The  advantages  of  this  type  were 
considered  in  relation  to  economy,  durability,  cheapness  of  first  cost,  absence 
of  vibration  and  several  other  points.  A  discussion  was  opened  by  Mr.  Rawcrth 
of  the  Brush  Company,  who,  in  a  very  judicious  speech,  advocated  the  use  of 
high-speed,  but  deprecated  single  action.  Mr,  Raworth  paid  several  ttibutes, 
however,  to  the  Willans  engine.  He  was  of  the  film  opinion  that  the  high 
economy  of  this  engine  arises  not  so  much  from  single  action,  as  from  the  rela- 
tive shortness  of  the  stroke  and  the  consequent  effect  of  the  clearance  spaces. 
In  bis  opinion,  a  bearing  can  be  better  lubricated  if  it  is  not  under  a  constant 
thrust  than  if.  as  iu  the  Willans  engine.it  is  so  maiulained :  for  in  Mr. 
Raworth's  opinion,  the  alternation  of  thrust  would  enable  oil  to  belter  dis- 
tribute itself  over  Ihe  whole  bearing  surface.  We  expect  lo  have  an  interesting 
continuation  of  Ihe  discussion  at  the  next  meeting,  when  the  institution 
adjourns  for  the  summer  vacation. 

MUNICIPAL  ELECTRIC  LIGHTING  LOANS.— There  has  been  a  battle  royal 
proceeding  for  some  lime  past  between  the  vestries  of  London  on  the  one  hand, 
and  Ihe  London  County  Council  and  Ihe  government  on  the  other;  the  former 
wishing  to  extend,  as  far  as  possible,  the  period  over  which  they  may  spread 
the  repayment  ot  their  electric  lighting  loans,  and  the  latter  wishing  to  curtail 
the  same  period  within  reasonable  limits.  The  first  proposal  of  Ihe  County 
Council  was  to  stricily  apportion  the  period  of  re-payment  to  Ihe  probable  life 
of  the  particular  item  upon  which  each  sum  was  to  be  expended.  This  idea 
was.  no  iloubt.  academically  correct,  but  was  practically  impossible  to  carry 
into  e5ect.  and  was  withal,  a  somewhat  iriilating  suggestion.  Next,  the  gov- 
ernment and  the  County  Council  decided  that  the  money  should  be  lent  for  £0 
years  in  the  case  of  loans  granted  for  lauds,  buildings,  culverts,  bare  copper 
mains,  etc..  and  for  20  years  only  in  the  case  of  money  expended  on  engines, 
boilers,  dynamos,  etc.  The  vestries  of  London  have  stood  out  for  a  period  of 
42  years  irrespective  of  the  object  upon  which  the  money  was  to  be  expended. 
This  period  they  have  at  last  succeeded  in  securing,  the  only  proviso  being  that 
when  money  is  granted  to  them  for  electric  lighting  purposes  for  this  period, 
nil  renewals  and  repairs  are  to  be  paid  out  of  the  revenue.  It  is  to  be  hoped 
that  this  decision  is  final  as  the  requirements  of  sound  finance  seem  to  be  met 
by  this  plan. 
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New  Incorporations. 


THE  PEOPLES  TELEPHONE  COMPANY.  HaverhiU.  Mass.,  capital  stock 
il.OOO.  has  been  formed  to  transmit  iutelligence  and  to  deal  in  telephone  instru- 
menls.  Ed.  H.  Hoyt,  P.  C.  Sweet  and  Franklin  Woodman  are  interested. 

THE  GUAYAQUIL  GENERAL  ELECTRIC  COMPANY,  of  New  York,  has 
been  incorporated  to  do  electric  lighting  and  all  other  business  in  which  elec- 
tricity is  used.  Maximum  capital  S50.000.  Promoters,  Manuel  de  I.  .Alvarado. 
Brooklyn.  N.  Y. :  Vicente  Harvie  Emes,  Frank  E    Rogers,  N.  Y.  City. 

NEWTOWN  LIGHT  &  POWER  COMPANY.  Newlown.  L.  I.,  N.  Y.,  has  been 
incorporated  with    a  capital    stock  of   $20,000.  to   generate  and    sell    electricity. 


The  proinotoisare  I.  C.  Smith,  llabylon.  L.  I..  N.  Y. ;  C.  B.  Uallaghrr,  Brook- 
lyn, N.  v.;  Francis  .McKrnna  and  Geo.  S.  Jervis,  .Ma'speth,  L    I  .  N.  V. 

THE  CITIZENS'  RAILWAY  COMPANY.  Denver,  Col.,  capital  slock  5500,000. 
has  been  formed  to  build  dud  operate  electric  railway  lines  to  connect  Denver 
with  othci  towns  in  Jetfei sou  and  Boulder  couiiiies.  Milo  A.  Smith,  Chas.  B. 
Hawyei.  E.  S  Siuitb.  Clarence  M.  Cobb  and  Thos.  W.  Porter,  all  of  Denver, 
are  interested. 

THE  I. A  SALLE  CONSTRUCTION  CO.MPANY,  Chicago.  III.,  capital  stock 
ilUO  000.  has  been  lorined  to  corstruct  railways  or  Iramwayn  to  be  operated  by 
steam,  electricity,  or  other  motive  power:  build  bridges,  boats,  barges,  and  do 
a  general  contracting  business.  The  promoters  are  W.  H.  McClur^,  C.  H.  Bum- 
stead  and  P.  S.  Donnell. 

THE  CITY  &  PROSPECT  HEIGHTS  STREET  RAILWAY  COMPANY. 
Peoria.  III.,  capital  stock  ilfu.OOO,  haa  been  tunned  to  construct,  maintain  and 
operate  a  stieet  railway  to  be  operated  by  horse,  electric  or  other  motive 
power.  The  promoters  are  W.  S.  Turner  and  Cbas.  Edwaids.  Woodbridge, 
Iud.,  and  Jno.  C.  White. 

ALAMO  HEIGHTS  RAILWAY  COMPANY,  San  Antonio,  Tex.,  has  been  incor- 
porated to  operate  street  railways  and  suburban  or  belt  lines  of  railways  within 
or  near  San  Antonio.  Tex.,  by  Chas  W.  Ogden,  C.  L.  Uarwood.  S  K.  Buchanan, 
San  .Antonio,  Tex.:  Edwin  Packard.  Spencer  A.  Jennings,  Brooklyn,  N.  Y. 
The  capital  stock  is  i02  000. 

THE  UHLI,  ELECTRIC  COMPANY.  Trenton.  N.  J.,  has  been  incorporated 
with  a  capital  stock  of  $100,000.  to  manufacture  and  sell  electric  singe  cutting 
combs  and  other  electric  apparatus  and  appliances.  Prank  M.  Bell.  New  York  ; 
Geo.  A.  Weslbrook.  Wm.  Childs.  Jr..  Brooklyn,  and  Abram  V.  Robinson,  Tren- 
ton, N.  J.,  are  the  promoteis. 

THE  LA  CROSSE.  BLACK  RIVER  FALLS  &  MILLSVILLE  ELECTRIC 
RAILWAY  COMPANY,  La  Crosse,  Wis.,  has  been  incorporated.  The  capital 
stock  is  $300,000.  The  company  proposes  to  build  an  electric  road  from  La 
Crosse  to  Millsville.  The  promoters  ale  N.  Clark.  P.  McHugh.  Wm.  H.  Polieys. 
T.  J.  McHugh.  Wm.  Burns.  La  Crosse.  Wis. 

THE  HARRINGTON.  PREDERICA  &  DENTON  ELECTRIC  RAILWAY  COM- 
PANY. Denton.  Md.,  has  been  incorporated  with  a  capital  stock  of  S3S0.00O,  by 
Robert  W.  Reynolds.  Ezekiel  Fleming.  H.  Harrington,  B  L  Lewis  and  others, 
to  build  and  operate  an  electric  road  extending  from  Frederica  to  Burrsville 
and  passing  through  the  town  of  Harrington,  thence  to  Denton. 

THE  BISSELL.  DODGE  &  ERNER  CO.MPANY.  Toledo,  O..  capital  stock  $25,- 
000.  has  been  formed  to  manufacture,  repair  and  deal  in  all  kinds  of  elec- 
trical and  other  machinery,  tools,  etc  ;  also  lo  contract  for  and  construct  all 
kinds  of  electrical  and  mechanical  plants,  etc.  The  promoters  are  Fred 
Bisisell.  Fred  H.  Dodge,  John  A.  Erner.  A.  W.  Scott  and  G.  G.  Keip. 

THE  MILWAUKEE  &  WACKESHA  STREET  RAILWAY  COMPANY,  Mil- 
waukee, Wis  ,  has  been  incorporated  with  a  capital  stock  of  $1,000,000.  Among 
those  interested  iu  the  company  are  Max  Rosenthal.  James  Petlro.  A.  B.  Meyers. 
Slutley  I.  Henderson.  Jacob  Wellauer  and  Joel  W.  Bingham,  of  Milwaukee, 
and  John  J.  Constantine.  Charles  Peltelkow  a;id  Andrew  Snyder,  of  Waukesha. 
;  THE  SANBURN  ELECTRIC  RAILWAY  COMPANY.  Chicago,  111. ,  has  been 
incorporated  with  a  capital  stock  of  $250,000.  The  incorporators  are  James  W. 
Kenney  Oscar  L.  McMurray,  Homer  K.  Galpin.  J.  S.  McGlashin.  of  Chicago, 
and  George  O.  Talbot,  of  DeKalb,  III.  It  is  the  purpose  of  tbe  company  to  con- 
struct an  electric  railway  from  Chicago  to  towns  in  Cook,  Lake  and  DuPage 
counties. 

THE  DIGHTON,  SOMERSET  &  SWANSEA  ELECTRIC  STREET  RAILWAY 
COMPANY.  Taunlon,  Mass..  has  been  organized  with  the  following  oflBcers: 
President,  Col.  B.  D.  Davol,  Fall  River;  clerk,  Orville  A.  Barker,  Taunton; 
treasurer,  S.  M.  Thomas.  Taunton.  The  directors'  are  the  officers  and  F.  M. 
Biightman.  of  Fall  River;  Cornelius  A.  Davis  and  Henry  B.  Leonard,  of 
Somerset;  N.  Allen  Walker,  of  Dighton:  J  N.  Beckley  and  George  Wellman, 
of  Rochester:  N,  Y.,  and  Henry  H.  Crapo,  of  New  Bedford. 


Telegraph  and  Telephone. 


NEW  BERNE.  N.  C —The  city  has  granted  a  franchise  to  P.  H.  Pelletier. 
James  Redmond,  and  others  to  eslabilsh  a  telephone  system. 

NI.AGARA  FALLS.  N.  Y.-The  Postal  Telegraph  Company  has  commenced 
excavating  for  the  conduits  in  which  to  lay  its  wires  on  Pall  Street. 

WATERTOWN.  N.  Y.— The  Central  New  Yolk  Telephone  &  Telegraph  Com- 
pany has  announced  a  reduction  of  telephone  rates  to  $24  a  year  for  business 
places  and  $1.S  a  year  for  private  residences. 

REYNOLDSVILLE,  PA.— A  $15,000  school  1  uilding  will  be  erected  here,  and 
it  is  proposed  to  put  in  an  intciioi  telephone  system  to  connect  the  principal's 
room  with  the  class-rooms.     M.  M.  Davis  ii  secretary  of  the  school  board, 

UTIC.A.  N.  Y— At  a  recent  meeting  of  the  Baxter  Overland  Telephone  &  Tele- 
graph Company,  a  conimiltee  was  appointed  lo  confer  with  an  electrical  expert 
and  secure  estimates  as  to  the  probable  cost  of  placing  the  plant  of  tbe  company 
in  operating  order.  Directors:  C.  W.  Mather,  J.  N.  Turnbull,  Benjamin  B.  Gil- 
bert. 

G.ALVESTON.  TEX  —The  Southwestern  Telephone  &  Telegraph  Company 
will  connect  Martin  with  all  the  principal  points  iu  the  State.  A  complete  sys- 
tem will  be  introduced  in  tbe  cily.  The  company  will  construct  a  four- 
wire  line  from  Bremond  to  Waco,  thus  connecting  Marlin  with  the  line  in  t^siirse 
of  construction  from  Houston  to  Corsicana. 


Electric  Light  and  Power. 


NORWOOD.  O..— Tbe  citizens  have  voted  to  issue  bonds  for  an  electric  light- 
ing plant. 

EASTPORT.  ME.— H.  Blanchaid  &  Sons  are  in  the  market  foi  a  100-light 
incandescent  plant. 

ALBION.  N.  Y.— A  movement  is  in  progress  to  extend  the  Morton-Troutburg 
telephone  line  to  Holley. 
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SLHBPY  HYE.  MINN.— The  village  eleciric  light  plant  was  receully 
destroyed  by  fire.  Loss  fS,£00. 

BALTIMORE.  MD.— The  Park  Board  bas  decided  to  substitute  arc  lights  for 
the  incaiidesccDts  uow  in  use  at  l>ruid  Hill  Park. 

MliRPREESBORO.  TENN.— A  bill  has  been  passed  in  the  legislature  author- 
iziug  the  cily  to  issue  bonds  lor  an  tleclric  light  plant. 

SPRINGFIELD.  MO.— .An  election  will  be  held  soon  to  vote  on  the  issue  of 
fOO.lXK)  in  bonds  to  establish  a  municipal  electric  light  plant. 

aT.  IGNACE.  MICH.-J.  F.Keightley  has  been  gtanteil  a  30-year  franchise  for 
an  electiic  light  plant  and  telephone  system  at  Mackinac  Island. 

NORTHPIELD.  VT.— At  a  village  meeting,  recently  held,  it  was  voted  to 
purchase  an  engine  for  the  electric  light  plant.     F.  L.  Howe  is  clerk. 

WILLIAMSTOWN.  PA.— The  Willianistown  Borough  Council  has  granted 
right  of  way  to  the  I.ykens  Valley  Telegraph  Si  Telephone  Company. 

LANSINGBURGH.  N.  Y.— Sealed  proposals  will  be  received  until  S  p.m.. 
June  10.  for  lighting  the  slreets  by  electricity.     George  Gramm  is   village  clerk. 

L.A  CROSSE.  WIS.  — Engineer  Cole  has  been  instructed  to  make  plans  for  and 
estimate  the  co>H  of  an  electrical  light  plant  for  street  and  other  public  lighting. 

MARTINS  PERRY,  O —At  a  meeting  of  the  City  Council,  the  light  com- 
mittee was  instructed  to  take  options  for  ttO  days  for  a  site  for  the  electric  light 
plant. 

MADISONVILLE,  CONN.— L  Bailey  wants  estimates  on  a  complete  electric 
light  plant  to  furnish  50.[arc  lights  of  2.000  cp  each,  and  500  incandescent  lights 
of  16  cp  each. 

FLUSHING.  L.  I..  N.Y.— The  Business  Men's  A.^sociation  has  passed  a  resolu- 
tion requesting  the  village  trustees  to  have  Broadway  and  Main  Street  lighted 
by  electricity. 

LEXINGTON.  KY.— Sealed  bids  will  be  received  until  June  19  for  lighting  the 
streets  on  an  all  night  schedule  with  gas  or  electricity  or  both  for  five  or  ten 
years  from  Oct.  1. 

HAMILTON.  ONT.-The  Hamilton  &  Lake  Erie  Power  Company  have  made 
application  for  a  charter  to  the  Parliament  to  acquire  a  site  for  and  to  build 
electrical  works,  etc. 

PORTLAND.  ME.— The  Dirago  Telephone  Company,  of  Maine,  bas  made 
application  to  the  city  for  permi^jsion  to  erect  lines  of  telephone  poles  and  to 
lay  telephone    wires  underground. 

EAST  BRIDGEWATER.  MASS —The  Whitman  Electric  Light  Company  has 
accepted  the  franchise  offered  it  by  the  East  Bridgewater  Selectmen,  and  will 
at  once  commence  to  wire  the  streets  of  that  town. 

CAMDEN.  N.  J.— At  a  meeting  ol  the  Board  of  Freeholders,  an  appropriation 
of  $2,000  for  an  electric  plant  at  the  as.vlum  almshouse  was  made.  Free- 
holders Young.  Martin  and  Anderson  are  in  charge. 

WASHINGTON.  D.  C— Sealed  proposals  will  be  received  at  the  office  of  the 
District  Commissioners  until  12  m.,  June  3.  for  lighting  the  streets  of  the  Dis- 
trict of  Columbia,  other  than  for  present  arc  lamp  service,  beginning  July  1. 

BROOKLYN,  N.  Y.— The  Department  of  City  Works.  Municipal  Building. 
Sealed  proposals  will  be  received  until  12  m.,  June  4,  for  furnishing  electric 
lights  for  the  streets  and  public  buildings  of  the  city  of  Brooklyn  for  the  year 
1S9S.     Alfred  T.  White  is  commissioner. 

PHILADELPHI.A,  PA  -The  Overhrook  Electric  Light  Company  asks  the  Com- 
mon Council  for  leave  to  erect  its  lines  on  the  streets  running  through  the 
pioperty  of  the  Drexel  syndicate,  and  for  the  location  of  33  public  lights,  for 
which  it  will  maintain  five  free  of  cost  to  the  city. 

ATHENS.  O.— Sealed  proposals  will  be  received  until  June  20,  at  the  office  of 
the  superintendent  of  the  Athens  Slate  Hospital  for  a  complete  elecliic  light- 
ing plant  for  that  institution.  Plans,  etc..  are  on  file  at  the  hospital,  or  can  be 
had  on  application  to  Dr.  C.  O.  Dunlap,  superintendent. 

EL  PASO.  TEX.— Sealed  proposals  will  be  received  at  the  office  of  the  city 
clerk  until  Aug.  2,  for  lighting  the  streets  of  the  city  by  electricity,  for  a  term 
of  five  years,  from  Dec.  1  Not  less  than  50  lights  to  be  furnished,  and  as  many 
more  as  the  City  Council  may  order.  All  lights  to  he  of  not  less  than  1.200  can- 
dle-power, and  to  be  run  by  moon  schedule. 

CL.4RE.  MICH.— Mr.  A.  J.  Doherty,  president  and  general  manager  of  the 
Clare  Electric  Light  Company,  has  just"completed  a  new  central  station  plant 
consisting  of  a  I, COO- light  Wood  incandescent  dynamo,  a  50  light  Wood  arc  dyna- 
mo and  a  ISO-hp  Russell  four-valve  engine  Cost  of  plant.  $10,000;  building  and 
pole  line,  $5,000.  The  company  has  a  five-year  contract  for  the  city  lighting. 
Mr.  Doherly  expresses  himself  as  more  than  pleased    with   the  new  machinery. 


The  Electric  Railway. 


PITTSFORD.  VT.— An  electric  road  from  Pittsford  to  Rutland  byway  of  Proc- 
tor, is  talked  of. 

MANCHESTER  N.  H.-The  Manchester  Street  Railway  Company  will  extend 
Us  road  to  Lake   Massabesic, 

03HK03H,  WIS.— The  Oshkosh  Street  Railway  Company  is  taking  prelimin- 
ary steps  toward  eleciric  equipment. 

DUBLIN.  PA.— At  a  cost  ol  S128.I100,  tVe  trolley  line  will  be  built  from  Dublin 
to  Souderton.  a  distance  of  eight  miles. 

NEWARK.  N.  J.— Ground  has  jusi  been  broken  for  the  construction  of  the 
Passaic  &  Newark  Electric  Railway  at  Franklin. 

EVANSBURG.  PA.-F.  A.  Shoemaker,  of  Evansburg.  is  interested  in  the  pro- 
motion  of  an  electric  railway  from  Johnstown  to  Evansburg. 

ALLENTOWN.PA.— Lahr,  Leh  &  Martz.  surveyors  for  the  Allentown  &  Read- 
ing Trolley  Railway,  have  received  orders  to  complete  the  survey 

LAPORTE.  IND.-Tbe  Common  Council  has  giaiiltd  a  25  > ear  franchise  for 
a  street  railway  to  H.  B.  Tuthill  and  A,  G-  Tillotson,  of  Michigan  city. 


ATLANTIC  CITY.  N.  J.— It  is  proposed  to  construct  a  trolley  line  fioin  Atlan- 
tic Cily  to  Camden.  James  Scott,  of  Chester,  Pa.,  can  probably  give  informa- 
tion. 

UTICA,  N.  Y.— CHnlon  Beckwitb,  of  Herkimer,  N.  Y..  is  the  chief  promoter 
of  the  company  organized  to  build  and  operate  a  road  between  Franklin  and 
Utica. 

ORLANDO,  FLA.— E.  W.  Henck  has  commenced  .surveying  with  a  corps  of 
engineers  for  bis  electric  railway  to  parallel  the  South  Florida  Railway  t  o 
Orlando. 

MILWAUKEE,  WIS.— The  McCartney  Street  Railway  Company  of  the  west 
side  has  commenced  running  cars.  This  line  will  be  extended  several  miles 
this  summer. 

PITTSFIELD.  MASS.— The  Pittsfield  Street  Railway  Company  has  petitioned 
the  city  authorities  for  permission  to  extend  its  tracks  through  Orchard  and 
other  streets, 

YOUNGSTOWN.  O.— A  special  election  was  held  at  Canfield,  this  county,  for 
bonding  the  township  to  build  an  electric  street  railway  to  this  city,  a  dis- 
tance ot  ten  miles. 

NEW  BRUNSWICK.  N.  J.— The  New  Brunswick  Street  Railway  Company 
has  consummated  the  purchase  of  properly  for  a  power  bouse  for  the  trolley 
road  to  be  built  soon. 

WILKESBARRE.  PA.— At  a  meeting  of  the  City  Council  an  amendment  to  the 
ordinance  was  submitted,  permitting  the  Traction  Company  to  construct  a  rail- 
way over  the  heights. 

TOLEDO,  O,— The  five  street  car  line.s,  commonly  called  Ihe  Consolidated 
Street  Railway  system,  have  been  incorporated  under  one  head,  known  as  the 
Toledo  Traction  Company. 

WATERLOO,  N.  Y,— The  Corporation  Board  of  Waterloo  has  granted  a  fran. 
chise  to  the  Geneva.  Waterloo.  Seneca  Falls  &  Cayuga  Lake  Railway  Company 
to  extend  its  line  to  Waterloo. 

PERTH  AMBOY.  N.  J —Edward  Radell.  secretary  of  the  new  trolley  com- 
pany that  is  to  encircle  Middlesex  County,  is  at  work  upon  plans  for  the  road. 
Gottfried  Cruger  is  also  interested. 

FLUSHING.  L.  1.,  N,  Y.-The  Board  of  Supervisors  has  granted  permission  to 
the  Atlantic  Improvement  Company  to  extend  trolley  lines  to  the  Long  Island 
City  and  Newtown  road  to  Flushing. 

EAST  BRIDGEWATER.  MASS —The  Selectmen  of  East  Bridgewater  will 
grant  a  franchise  to  the  Brockton  and  East  Bridgewater  companies  for  the  con- 
stiuction  of  an  eleciric  railway  through  the  town. 

HARTFORD  CONN— At  a  recent  meeting  of  the  Board  of  Aldermen,  a  peti- 
tion was  received  Irom  Ihe  Hartford  Street  Railway  Company  asking  for  priv- 
ileges to  build  a  double  track  on  Farmington  Avenue. 

TROY.  N  Y,— Electricity  will  be  used  as  the  motive  power  on  the  new  road, 
although  the  roadbed  will  be  so  constructed  that  steam  may  be  used  when  the 
Troy  &  New  England  scheme  is  entirely  carried  out. 

KANSAS  CITY,  KAN.  — The  car  house  and  machine  shop  of  the  West  Side 
Street  Railway  Company. Third  and  Oakland  Avenues,  recently  damaged  by  fire  to 
the  extent  of  $25,000.  will  be  rebuilt  on  the  same  site. 

HARTFORD.  CONN —A  meeting  will  be  held  by  the  Common  Council  at  the 
Cily  Hall  to  consider  the  plans  of  the  Hartford  Street  Railwav  Company  for 
additional  tracks  on  various  streets  of  the  city.     Henry  K.  Smith  is  city  clerk. 

STONEHAM.  M.A3S  — It  is  proposed  to  build  an  electric  street  railway 
between  Stoneham  Winchester  and  Arlington.  Hon.  Onslow  Gilmor,  of  Stone 
ham.  and  Hon.  A.  B.  Coffin,  of  Winchester,  will  be   on    the  board  of    directors. 

CLINTON,  N.  Y,— It  is  proposed  to  build  an  elecliic  railway  from  Clinton  to 
New  Hartford,  connecting  with  Ihe  Ulica  Belt  Line  Road.  A  committee  con- 
sisting of  Ellery  Stehbins.  Francis  Tasker,  James  L.  Dempsey  and  others  have 
viewed  the  proposed  route. 

CAPE  ELIZABETH.  JIB,— The  Cape  Elizabeth  Street  Railway  Company  bas 
been  organized  for  the  purpose  of  constructing  and  operating  by  electricity  or 
animal  power,  a  street  railway,  Diiectors:  Jacobs.  Winslow,  of  Portland,  Me,; 
.Albert  D.  Boyd,  of  South  Portland.  Me. 

NEWBURGH.  N.  V,— Surveyors  have  been  making  preliminary  surveys  of  the 
towns  of  Newburgh.  Marlboro  and  Lloyd,  for  the  purpose  of  establishing  a 
trolley  route  lo  connect  the  Walden  extension  of  the  Newburgh  &  Walden 
Electric  Railway  with  the  Foughkeepsie  bridge, 

FAIR  HAVEN.  CONN  —The  Pairhaven  &  Westville  road  has  purchased  the 
charier  ol  the  New  Haven  &  North  Haven  Electric  Street  Railway  Company,  with 
the  right  to  run  out  Davenport  .Avenue  to  Ml  Montowese.  about  two  miles, 
and  Ihe  construction  will  be  commenced  at  once, 

THE  FORT  MADISON  WATER  COMPANY  has  been  incorporated  at  Port, 
land.  Me  ,  with  a  capital  stock  of  $250,000.  to  manufacture  gas  and  electricity, 
machinery  and  fixtures  for  gas,  electric  and  water  plants.  The  promoters  are 
Wm,  C.  Eaton,  Edw.  D,  Noyes,  and  Geo,  F,  Noyes.  Portland.  Me. 

RU.MPORD  FALLS.  ME— At  a  meeting  of  the  Rumford  Falls  &  Rangeley 
Lake  Railway  directors,  held  in  Poitland.Mayll.it  was  voted  to  extend  the 
road  to  Rangeley  Lake  this  summer.  The  directors  are  desilousof  receiving 
bids  for  the  same,  which  will  be  opened  June  10.  Waldo  Petlingell  is  resident 
engineer. 

MILFORD.  MASS.— Boslou  capitalists  have  notified  Milford  business  men 
that  they  would  help  to  operate  a  trolley  road  from  Milford  Postoffice  to  Hop- 
kiulon  Centre,  if  a  reasonable  Milford  franchise  was  given.  C.  W,  Shippee.  a 
local  manufacturer,  treasurer;  R.  B,  Green,  of  the  Milford  Eleciric  Light  Com- 
pany, and  others  are  interested, 

BROOKLY'N.  N,  Y— The  Union  Street  Railway  Companv  has  rtnewed  its 
petition  of  June  and  July.  1892,  and  its  petition  of  May  22  1893,for  permission  to 
construct,  maintain  and  operate  a  street  surface  railway,  to  be  operated  by  elec- 
tric motive  power,  with  the  necessary  switches,  etc,  from  Ferry  Place  tnrough 
Hamilton  Avenue  to  Union  Street,  and  thence  through  Union  Street  to  Ninth 
Avenue. 
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HARRY  M.  SHAW,  dealer  in  rlcctiical  supplies,  al  13(i  liberty  Slrtct,  New 
York  reports  a  great  ituprovetnent  in  business,  Mr,  Shuw  has  been  appointed 
New  York  agent  fol  llic  Eureka  Tempered  Copper  Company. 

THE  ELECTRIC  STORAC.K  BATTERY  COMPANY,  of  Philadelphia,  has 
issued  a  handsome  72-page  catalogue  containing  full  data  concerning  its  well- 
known  ''Chloride"  accumulators,  as  well  as  charging  switchis,  special  switches, 
measuilng  instruments    snd  nil  accessories  to  accumulator  work, 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  reports  having  just 
closed  arrangements  for  the  exclusive  sale  in  the  West  of  the  well-known  Upton 
arc  lamps  for  direct  ami  alternating  constant-potential  circuits  and  regular  se- 
ries arc  work.  The  lamp  is  extremely  simple  in  construction  and  correspond- 
ingl,v  low  in  price  and  is  meeting  with  favor. 

A.  L.  BOGART,  22  Union  Square.  New  York,  has  succeeded  in  perfecting  a  sys- 
tem of  elec.ric  gas-lighting  applicable  to  Welsbach  burners  winch  has  been 
a<lopted  by  the  parent  manufacluring  company.  The  system  includes  devices 
for  lighting  by  plain  pendant  i)nlls.  pillar  cock  pendants,  push  buttons,  etc.. 
corresponding  with  the  standard  gas  lighting   systems  well  known  to  the  trade. 

THE  HUYBTT  &  SMITH  MANUFACTURING  COMPANY,  of  Detroit,  Mich  . 
has  issued  a  new  catalogue— No.  20— of  venlilating  fans,  cupola  and  forge 
blowers,  exhaust  fans.  etc.  Thefe  are  furnished  with  pulleys  or  direct-con- 
nected to  electric  motors,  steam  engines,  or  water  motors,  as  may  be  preferred 
by  the  purchaser.  The  catalogue  is  well  illustrated  and  rather  handsomely 
executed. 

THE  METROPOLITAN  ELECTRIC  COMPANY.  186-188  Fifth  Avenue.  Chi- 
cago reports  a  very  good  demand  for  the  well-known  P.  &  B.  products,  and  the 
portable  hose  bridge  recently  illustrated  in  The  Electrical  Wokld.  for  which 
several  orders  have  been  received.  The  company  is  now  in  position  to  fill 
orders  from  stock  for  the  well  and  favorably  known  solar  arc  lamp  for  incan- 
descent circuits. 

THE  M.  C,  BULLOCK  MANV FACTURING  COMPANY.  IITIJ  Lake  Street. 
Chicago,  is  distributing  a  fine  new  catalogue  of  its  Willans  "central  valve" 
eugiiieo.  in  which  the  engines  are  fully  described  and  illustrated,  jome  inter- 
esting curves  are  given,  which  v^ere  obtained  from  a  test  of  a  combined  Willans 
engine  and  Siemens  dynamo.  The  construction  and  action  of  the  engine  are 
exhaustively  explained. 

THE  HOPPES  MANUFACTURING  COMPANY,  of  Springfield  Ohio,  has  just 
closed  a  contract  with  Russell  B.  Harrison,  president  of  the  Terre  Haute  Elec- 
tric Railway  Company.  Terre  Haute.  Indiana,  for  two  live  steam  feed-water 
purifers  of  1.000  hp  capacity  It  also  reports  the  following  recent  sales  of  its 
exhaust  steam  heater  to  electric  lighting  and  railway  stations :  Columbus 
Central  Railway  Company.  Columbus,  O.,  I.IOO  hp:  Rochester  Railway  Com- 
pany, Rochester.  N.  Y..  2.250  h p. :  Sheridan  Electric  Company.  Sheridan,  Wyo., 
200  hp:  Kansas  Light  &  Water  Company,  Lawrence.  Kan.,  200  hp. 

THE  PHCENIX  IRON  WORKS,  of  Meadville,  Pa.,  reports  the  follow- 
ing sales  of  "Dick  &  Church"  engines,  by  Edward  F.  Austin,  manager  of  the 
Pittsburgh  office  of  the  company ;  One  16x15  automatic  cut-off  engine  to  the 
National  Water  Works  &  Construction  Company:  two  300  hp  engines  to  the 
Detroit  &  Mt.  Clemens  Electric  Railway:  three  14)^x15  automatic  cut-off  engines 
to  the  National  Tube  Works  Company,    of  McKeesport,    Pa.,  and    one  )8i^  x  18 


automatic  engine,  together  with  two  boilers,  feed-water  heater,  pump,  etc.,  to 
Robert  Simons,  prtsident  of  the  Pittsburgh.  Pronlenac  &  Suburban  Railway 
Company,  of  Pittsburgh,  Kan,  Mr.  Austin  reports  the  boilei  dcpartmcDt  run- 
ning to  full  capacity  and  the  outlook  for  business  good. 

THE  WALKER  MANUFACTURING  COMPANY.  Cleveland  O.,  reports  the 
following  recent  sales:  Detroit  Railway  Company,  Detroit,  Mich,  one  l.'^-kw 
dlrecl-coiinecled  generator,  being  the  second  machine  of  this  size  which  the 
Detroit  Railway  have  ordered  from  the  Walker  Company:  Aurora  St'eet  Rail- 
way Company  Aurora  III.,  nine  complete  cur  equipments,  and  IK  2S-hp  aleel 
inoloia  (this  order  was  awarded  after  a  thorough  lest  had  been  made  of  three 
or  four  of  the  leading  makes  of  motors,  and  is  the  second  order  awarded  the 
Walker  Company  by  the  Aurora  Ccmpany);  Akron  Street  Railway  Company, 
Akron.  C.  two  200  kw  direct  coupled  generators:  three  complete  car  equip- 
ments, six  30-hp  steel  motors  (this  is  the  third  order  received  from  the  Akron 
Street  Railway  Company) ;  New  York.  Elinsford  &  White  Plains  Railway  Com- 
pany, While  Plains.  N.  Y..  one  7S-kw  belted  generator  :  three  complete  car  equip- 
ments, six  2.^-hp  steel  motors;  Lakeside  Railway  Company,  Mahanoy  City.  Pa., 
two  complete  car  equipments,  (our  50-hp  steel  motors:  W.  C-  Thayer.  Cleveland. 
O.,  two  200-kw  direct  coupled  generators.  10  complete  car  equipments.  20  JO-bp 
steel  motors,  one  complete  car  equlpiufiit.  two  100  hp  steel  motors:  Ashland  & 
Catlettsburg  Street  Railway  Coinpauy,  Ashland.  Ky.,  two  complete  car  <quip- 
ments.  two  30-hp  steel  motors.  The  shops  of  the  Walker  Company  are  still  run- 
ing  both  day  and  night,  and  their  force  is  being  increased  almost  eveiy  day. 

THE  BALI.  ENGINE  COMPANY,  of  Erie.  Pa.,  reports  the  following  recent 
shipraeiils:  Library  of  Congress.  Washington.  D.  C.  three  I'IS-hp  engines, 
direct  connected  to  Mather  dynamos;  Rock  Cieek  Railway  Company,  Washing- 
ton. D.  C.  ontf  300.  h  p  tandem  compound  engine  with  extended  sub-base  and 
divided  connecting  head;  Hahne  &  Co..  Newark.  N.  J.,  one  12.S-hp  engine; 
Baltimore  City  Jail.  Baltimore,  Md  .  one  :iS-hp  engine ;  C.  Jevne  &  Co  .  ftoie 
building. Chicago.  oneOO  hp  engine,  direct-connected  to  Siemens  and  Halske  dy- 
namo: City  of  Wells,  Minn.. one  70-hp  engine.direct-connected  to  General  Electric 
dynamo;  Catholic  University,  Washington.  D.  C  two  SO-hp  engines:  Tootle. 
Wheeler  &  Motler.  store  building.  St.  Joseph.  Mo.,  one  100-hp  engine:  Mount 
Washington  Light  &  Power  Company,  Hollins,  Md..  one  100-hp  engine.  J.  M. 
Warner,  electric  light  plant,  Oneida,  N.  Y  ;  one  60hp  engine:  Tarentum  Pas- 
senger Railway  Company,  Tarentum,  Pa.,  one  100-hp  engine:  Swoflord  Dry 
Goods  Company.  Kansas  City,  Mo.,  one  60-hp  engine:  Juvenile  Female  Offend- 
ers' Home.  Geneva.  111.,  one  60-hp  engine,  direct  connected  to  C.  <t  C  dynamo. 
C,  E.  lohuson  &  Co..  Chicago,  one  40-hp  engine,  direct  connected  to  Western 
Electric  dynamo;  J.  F.  Weissner  &  Sons,  brewery.  Baltimoie.  Md.,  one  SO  bp 
engine;  Duquesne  Electric  Supply  &  Construction  Company.  Pittsburgh.  Pa,, 
one  35hp  engine;  C,  D,  Kaier  Brewing  Company.  Mahanoy  City.  Pa,,  one 
60-bp  engine;  Chesapeake  Light  &  Power  Company.  Hampton.  Va..  one  40-bp 
engine;  Bucyrus  Steam  Shovel  Company.  Bucyrus.  O..  one  2S-hp  engine: 
City  Bank  Building,  BnfTalo.  N,  Y..  one  60-bp  engine:  D.  M.  Rhea.  Fulton.  Ky. 
one  12S-hp  engine:  Western  Electric  Company, Chicago,  one  60-hp  enginedirecl- 
connected  to  Western  electric  dynamo. 

Business    Hottces* 


ELECTRIC  LEAGUE.— Meets  every  Thursday  evening,  100  West  24th  Street. 
Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  IDS  South 
Warren  Street.  Syracuse,  N.  Y. 


^Ilustrateb  ^ccorb  of  Electrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  MAY  21.  1895. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

530,418.  CONDUIT  SYSTHM  FOR  ELECTRIC  RAILWAYS;  W,  H.  Cotton,  St. 
Louis.  Mo.  App.  filed  Aug.  25.  1894.  The  combination  of  a  conduit  naving 
therein  a  contact  shoe  consisliiig  of  a  flexible  central  insulated  web  or  par- 
tition having  metallic  .sides,  the  said  sides  being  provided  with  upright 
contact  rollers  and  divided  into  sections  having  interlocking  ears  or  lugs. 

539.431.  ELECTRIC  BELL;  F.  G.  Ingersoll.  New  York.  N.  Y.  App  filed  Oct. 
26.  18*M.  The  combinatiuii  of  an  electioniagnet.  an  arirature  carrying  a 
contact,  a  stationary  conducting  strip,  an  insulating  block,  a  plate  of 
insulating  material  parlly  covering  the  said  strip  and  provided  with  inclined 
sides,  and  a  stop  to  limit  Ihe  movement  of  the  armature. 

5'!9.437.  MICROPHONE:  E.  I.  P.  Mercadier  and  I.  M.  Anizan.  Paris.  France. 
App.  filed  June  3.  1893.  A  microphone  having  a  vibrating  plate,  rolatable 
carbon  pencils  and  flexible  spring  wires  arranged  for  mechanically  chang- 
ing the  microphonic  contact  points  of  the  said  carbon  pencils. 

539  446.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION:  E.  W.  Rice.  Jr..  Swamp 
scott.  Mass.  App.  filed  May  24,  1.893.  A  system  comprising  separate  circuits 
connected  togeiber  in  inuliiple;  switches  at  intervals  along  said  circuits 
whereby  the  main  circuit  is  divided  into  sections,  noriiially  open  cross-con- 
nections connecting  the  circuit*  of  one  section  with  the  opposite  circuits  in 
the  next  section,  and  a  two  way  swilch  whereby  either  of  said  cross-con- 
neclions  may  be  close-circuited,  and  ground  terminals  at  the  ends  of  said 
of  the  circuits. 


secli" 


iinec''ed  to 


adapted  to  be 

539.450.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  P.  Steinmetz.  Scbe- 
neclady.N.  Y.  App.  filed  Dec.  20,  1S94,  A  method  of  electrical  distribution 
consisting  in  supplying  alternating  currents  of  a  given  phase  relation  for 
operating  light  coupled  in  one  of  the  blanches  into  which  the  system  is 
divided,  and  alternating  currents  of  dillerent  phase  relation  for  operating 
motors  , connected  to  one  or  more  other  branches  of  the  system,  and  trans- 
ferring energy  between  the  lighting  and  niotcr  branches  through  a  balance 
wue  to  preserve  the  proper  distribution  of  load. 

539.452.     ELECTRIC   METER:    C.  P.  Steinmetz,  Schenectady.  N.  Y.      App.  filed 


Feb.  19.  1895.  A  meter  comprising  recording  and  braking  mechanism,  and 
two  armatures  on  the  same  shaft  or  geared  together,  one  in  circuit  across 
the  main  power  leads  with  an  appropriate  resistance,  and  the  other  in 
circuit  between  the  teaser  wire  and  a  neutral  point  dividing  the  voltage  in 
the  main  circuit;  field  coils  for  the  two  armatures,  and  means  for  maintain- 
ing the  excitation  of  the  field  coils  proportional  to  the  current  flowing  in 
the  main  and  teaser  circuits. 
1.453  a ud  .539.454.  CARBON  BRUSH.  E.  Thomson.  Swampscott,  Mass.  Apps. 
filed  Feb.  6,  1895.  A  brush  composed  of,;carbonized  fibrous  mateiial  of  woven 
texture,  the  layers  of  which  are  plated  with  melal  and  assembled  together 
to  the  required  thickness,  and  are  united  at  one  end  and  enclosed  with  a 
strengthening  case. 

>.4S4.  ELECTRO-THERAPEUTICAL  BODY  WEAR  :  W.  J.  Newton,  H.  L. 
Purbrook  and  H.  De  C.  Hudson.  Wellington.  New  Zealand.  App.  filed  Aug. 
31.  1894.  The  combination  of  a  belt,  a  battery  the  electrodes  being  con- 
nected therewith  and  arranged  to  different  points  on  the  belt,  a  breastplate 
having  a  contact  suiface  to  bear  on  the  body. 

>.S0O.  AUTOMATIC  TIME  SWITCH  FOR  STORAGE  BATTERIES:  W.  Biddle, 
Brooklyn.  N.  Y.  App  filed  May  IS,  1894.  The  combination  of  two  secondary 
batteries  and  an  energizing  dynamo,  a  lime  contiolled  circuit-closer  formed 
of  a  disc  with  insulating  material  and  metallic  contacts,  springs  resting  upon 
sue  circuit  closer,  a  three-point  switch  and  two  electromagnets  and  their 
armatures  acting  in  opposite  directions,  conductors  extending  from  the  sec- 
ondary batteries  to  the  two  insulated  contacts  on  the  moving  switch,  and 
circuit  connections  to  the  stationary  contacts  of  this  switch. 

J.SOl.  ELECTRICAL  INSTRUMENT  FOR  MEDICAL  PURPOSES:  B.  Y. 
Boyd,  Wichita.  Kan.  App.  filed  Aug.  27.  IS'M  An  instrument  consisting  of 
an  outer  handle  ha'ing  the  positive  and  negative  parts,  an  insulator  form- 
ing the  lining  and  separating  the  positive  from  the  negative,  and  a  galvanic 
battery  having  positive  and  negative  poles  connecting  the  said  outer  casing 
with  the  battery. 

).5I1.  SIGNAL  BOX  ATTACHMENT:  A.  Gruner.  San  Francisco.  Cal.  App 
filed  July  28.  IS94.  a  call  box  having  mechanism  set  by  outside  means,  an 
electromagnet  with  a  local  circuit,  a  spring-actuating  lever  in  the  box,  with 
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on  extension  on  the  lever  for  tetaiiiiiig  Die  mechanism  in  a  set  condition,  and 
an  interlockinR  connection  between  the  armature  and  lever,  released  upon 
the  dovrnwnrd  movement  of  the  armature. 
531,512.  TELKORAl'H  RELAY;  A.  Gruner,  San  Frnucisco.  Cal.  App.  filed  July 
2S.  IS94.  The  combination  of  a  magnet  having  indepenilcutly  operated 
coils,  a  batlery.  Independent  wires  leading  from  the  coils  to  the  bntterv.  and 
from  the  battery  to  a  main  circuit,  a  supplemental  wire  leading  from  the 
battery  and  forming  an  auxiliary  intermediate  circuit  through  the  ground 
or  otherwise,  and  a  switch  iu  the  ground  circuit 


!^"^—1 

1 

1 

,li 

No.  53'J, 437. —AIiCKoriiON'E. 

53*>.510  TROLLEY  FOR  ELECTRIC  RAILWAYS:  .1.  W.  Hoag.  Newark.  N.  J. 
App  filed  .Tau.  19.  1S95  Tlie  combination  of  a  trolley  arm.  a  bracket  con- 
nected therewith,  a  tubular  post  having  projecting  arms  mounted  upon  it. 
and  means  for  connecting  the  arms. 

53<i;529.  ELECTRIC  RAILWAY  SIGNAL;  H.  V.  &  A.  C.  Miller.  Bloomington. 
III.  App  filed  Jan.  5.  1S95.  A  signal  system  having  a  ground  conuection 
adapted  to  be  used  in  connection  with  an  electrically  actuated  signal,  hav- 
ing  an  auxiliary  contact  rail,  an  electromagnet  interposed  between  it  and 
the  ground,  a  make  and  break  armature  lever  for  the  magnet  provided  with 
an  insulated  contact  piece,  two  contact  posts,  one  of  which  is  adapted  to  be 
electrically  connected  with  the  ground  when  contacted  by  the  make  and 
break  armature  lever,  so  constructed  that  when  current  flows  from  the  rail 
through  the  magnet  to  the  ground  the  armature  lever  with  its  contact  piece 
is  vi'  rated  to  close  the  ground  connection. 


Sii^.SSi.  HLECTRTC  ClTTOtlT;  J.  1 
I89S.  ^he  combination  of  a  casi 
with,  a  disc  mounted  to  relate  the 
links    \ipon  one    face  and  a  serje; 


and  pawl,  and 


Hersh.  Denver.  Col.  App.  filed  Jan  11, 
having  conductor  wires  connected  there- 
in and  having  a  series  of  fusible  metallic 
)f  ratchet  leeth  upon  the  other,  a  lever 
I  for  connecting    the  fusible  links   nith  the   conductor 


res. 


S39.5S5.  RHEOSTAT  PACE  PLATE  WITH  SUPPLEMENTAL  RHEOSTAT:  F. 
Kreamer  and  M.  Kruger.  Chicago.  111.  App.  filed  Sept.  lit.  1S^4.  A  rheostat 
having  a  main  switching  device,  and  an  auxiliary  device  controlltd  thereby 
and  adapted  to  be  intermiHently  brought  into  circuit  theiewiih.  the  total 
amount  of  resistance  in  said  auxiliary  switching  device  being  approximately 
equal  to  (he  amount  of  resistance  between  two  contact  posts  of  the  main 
switching  device. 

53'i.616.  ELECTRICAL  BOND  CLAMP;  A.  Green,  Rochester.  N.  Y.  App.  filed 
Aug.  27.  1894.  A  lail-bond  comprising  a  loose  gib  provided  with  i  groove  to 
fit   a  bond  wiie  oi  lod,  and  provided  with  means    for  tightening  it  upon  the 


raiK 


'.  Kirkegaan 
of  a    carbon 


.  Brooklyn.  N. 
rod    and  a   cut 


'.      App. 

lut  lever 
.f  movement  of  the 
at  the  extremity  of, 
when    Ihe  rod   has 


539.622.  CUT-OUT  FOR  ARC  LAMPS 
filed  Nov.  9.  1894.     The    combinati 

pivoted  adjacent  thereto,  the  rod  standing  iu  the  patl 
lever,  preventing  its  movement,  and  a  pin  or  projectio 
the  rod  adapted  to  engage  with  the  lever  and  swing 
moved  out  of  the  path  of  the  lever. 

539.636  TRANSMITTER  DIAPHRAGM;  G-  A.  Nellis  and  Florence  S.  Weisser. 
Allegheny.  Pa.  App.  filed  March  11.  1895.  A  transmitter  diaphragm  com- 
posed of  aluminum  with  a  small  percentage  of  nickel  and  iron. 

539.681.  B.\SE  FOR  TROLLEY  POLES;  A.  Green.  Rochester.  N.  Y.  App.  filed 
Sept.  5.  1894.  A  trolley  base  having  a  base  plate  formed  with  a  socket  step 
lined    with  a  series  of  rolls,  a  swiveling    head  with  arbor   fitted  within  such 


rolls,  the  head  bting  provided  with  suitable  teu 
engage  and  hold  the  pole  in  au  upright  position. 
539.701.  MULTIPLE  SIGNAL  TRANSMITTER;  I 
App.  filed  Nov.  4,  1890.  A  multiple  signal  trans 
and  tens  group  of  roiatable  signal  wheels,  a  n< 
for  and  adapted  to  be  closed  by  each  signal  whte 
wheels  in  unison,  combined  with  a  selecting  d 
normally  open  contacts  in  electrical  connection 
wire  leading  from  one  member  of  each  key  to  a 
wire  leading  from  the  otb' 
and    means    for   closing   at 


springs   adapted   to 


I.  No 


Boston.  Mass. 
Iter  consisting  of  a  units 
]ally  open  signaling  key 
and  a  motor  to  rotate  the 
ce  including  a  series  of 
-■ilh  a  battery,  a  branch 
Dup  of   contacts,  a  single 

ber  of   all  the  keys  to  the  battery  circuit. 

of    the  contacts   of    the  selecting    device, 


int  is  completed  through  one  of  Ihe  signaling  keys  at  each 

vheels. 


wheieby  the  currt 
revolution  of  the  i 

53i».7]3  TELEPHONE  CALL:  F.  J.  Troll.  Washington.  D.  C.  App.  filed  Sept. 
22.  1894  The  combination  of  a  box.  permanent  magnets,  a  rotating  armature 
arranged  between  the  poles  of  the  magnets,  a  coll  spring  fixed  at  one  end 
of  the  armature  shaft  and  directly  connected  to  the  same,  a  pulley  attached 
at  the  other  end.  a  metal  tape  wound  about  the  pulley,  and  a  lever  con- 
nected at  its  inner  end  to  the  tape  and  extending  through  a  slot  in  the  box 
and  a  pull  handle  attached  to  the  end  of  the  lever  outside  of  the  box. 


I 


No.  536,622. — CuT-OiT  for  Arc  Lamps. 


No.  539,778.— Rheost.\t  Switch  for  Electric  Motors. 


S39.5S%  ELECTRICAL  LOW  WATER  INDICATOR  FOR  BOILERS;  C.  D. 
Tisdale,  Boston.  Masi.  App.  filed  April  19.  1894.  The  combination  of  a 
glass  tube  connected  with  the  boiler  above  and  below  the  normal  water 
level  of  the  boiler,  an  auxiliary  connecter  inserted  between  the  lower  boiler 
connection  and  the  lower  end  of  the  glass  tube,  electrical  conductors 
extending  through  the  sides  of  the  auxiliary  connector,  thence  upwardly  in 
the  glass  gauge  tube,  a  metal  float  having  a  convex*]  surface  and  adapted 
to  form  an  electrical  connection  between  the  electrical  conductors,  and  an 
electrical  generator  and  alarm  device. 

S39.576.  ELECTRIC  SAFETY  SYSTEM  FOR  RAILWAY  DRAWBRIDGES; 
E  Deming.  Brooklyn,  N.  Y.  App.  filed  April  4.  1S94.  The  combination  of 
a  drawbridge  having  tracks  and  a  third  rail  or  electric  conductor,  different 
generators  upon  the  opposite  sides  of  the  same,  one  being  connected  to  the 
central  and  side  rails  of  different  tracks,  and  the  other  generator  being  con- 
nected to  the  remaining  rails  and  a  pair  of  magnets  placed  upon  each 
lotoraotit-e  having  armatures  which  independently  control  the  motive  power 
of  the  said  locomotive  and  connect  any  circuit  with  the  centra]  conductor 
and  different  side  rails. 


539.725.  CUTOUT  BLOCK:  F.  A.  Chapman,  Philadelphia.  Pa.  App.  filed  Feb. 
5.  IS9S  A  cutout  having  a  plug  provideJ  on  each  ol  its  two  sides  with  two 
chambers  insulated  from  each  other,  one  of  them  having  a  contact  plate 
connected  therewith,  and  the  other  ateiminal  to  which  is  attached  the 
other  end  of  the  wire,  and  a  tap  wire,  and  a  casing  enclosing  the  plug. 

539.737.  ELECTRIC  TREASURE  GUARD;  R.  A.  Habersham.  Portland.  Ore. 
App  filed  Jan.  3.  1.S95.  The  combination  of  a  counter  upon  which  money  or 
other  valuables  are  handled,  one  or  more  metallic  plates  forming  a  part  of 
Ihe  said  counter,  a  metallic  floor  plate  adjacent  to  the  said  counter,  an  elec- 
tric circuit  including  the  said  counter  and  floor  plate  or  plates,  and  capable 
of  supplying  a  current  of  dangerous  strength,  and  a  treasure  box  or  boxes 
arranged  to  have  metallic  contact,  and  a  switch  for  closing  Ihe  circuit. 

539  77S.  RHEOSTAT  SWITCH  FOR  ELECTRIC  MOTORS:  F.  B.  Rae.  Detroit. 
Mich.  App  filed  July  6,  1S94.  The  combination  of  a  stoppirg  and  starting 
switch,  a  rheostat  switch  whose  resistance  coils  aie  upon  the  field  magnf  t 
and  connected  in  series  with  the  armature  coils,  the  said  switch  having  also 
a  self  closing  contact  device,  actuating  connection,  and  an  electric  clutch  to 
make  and.break^connection. 
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DIFFERENT    POINTS    OF    VIEW. 

The  several  different  articles  in  this  issue  dealing  with  the  react- 
ance of  alternating  circuits  show  in  what  radically  different  ways 
the  same  matter  may  be  treated.  Taking,  for  instance,  the 
subject  of  the  neutralization  of  an  inductance  by  a  capacity  in  one 
place  the  explanation  is  based  upon  the  practical  conception  of  a 
choking  coil  and  of  a  condenser,  in  which  the  former  is  considered 
to  throttle  a  circuit  and  the  latter  to  create  a  draft  in  it;  acting  in 
opposite  directions,  these  two  effects  cancel  each  other  when  they 
have  the  same  value,  and  the  circuit  acts  as  if  it  were  non-inductive. 
By  the  graphical  method  of  Messrs.  Houston  and  Kennelly  it  is 
simple  to  see  ttiat  in  laying  down  the  impedance  diagrams  for  a 
circuit  containing  both  inductance  and  capacity,  since  the  values 
are  applied  in  opposite  directions  they  will  cancel  when  equal ;  the 
impedance  is  thus  made  equal  to  the  resistance,  or  the  circuit  acts 
as  if  non-inductive.  The  method  of  exposition  adopted  by  Prof. 
Rosa  is  the  analytical  one,  and  while,  perhaps,  the  most  difficult  to 
follow,  has  the  advantage  of  more  minutely  considering  each  phase 
of  the  various  phenomena  and  enabling  quantitative  expressions  to 
be  derived.  It  has,  however,  the  disadvantage  inherent  to  analytical 
methods,  which  consists  in  what  we  may  call  the  machinery  of 
analysis  distracting  the  attention  from  the  physical  view,  and  the 
substitution  of  artificial  or  abstract  conceptions  for  natural  ones. 
The  trained  physicist,  of  course,  is  not  misled  by  these  ulterior  con- 
siderations, but  to  others  the  introduction  of  conceptions  not  inti- 
mately connected  with  the  subject  under  treatment  is  likely  to 
increase  rather  than  diminish  the  difficulty  of  understanding 
it.  This  of  course  does  not  apply  so  much  to  students  whose 
education  includes  the  methods  of  analysis,  as  to  those  who  wish 
merely  to  understand  a  given  subject  without  regard  to  other 
subjects  with  which  it  may  be  connectetl,  and  in  which  they  have 
no  interest.  

RECENT    PATENT    DECISIONS. 

Judging  from  letters  we  have  received  relating  to  the  recent 
Berliner  decision,  considerable  misconception  seems  to  prevail  as  to 
the  application  of  the  decisions  in  the  Bate  and  Miller  vs.  Eagle 
cases.  We  think  it  well,  therefore,  to  repeat  that  the  decision  in 
the  Bate  Refrigerating  case  is  held  to  have  merely  decided  that 
revised  statute  4887  means  what  it  says— that  a  domestic  patent 
expires  with  a  foreign  patent  issued  prior  to  the  date  of  issue  (not 
application)  of  a  domestic  patent  granted  to  the  same  inventor  for 
the  same  invention.  The  decision  does  not  apply  to  the  case  of 
another  inventor  taking  out  a  foreign  patent  for  the  same  invention 
as  an  .\merican  patentee  and  prior  to  the  date  of  issue  to  the  latter, 
for  this  case  is  well  covered  by  other  principles.  If  the  foreign  patent 
is  granted  to  the  second  inventor  prior  to  the  application  for  a  do- 
mestic patent  by  the  first  inventor,  it  constitutes  publication,  and, 
therefore,  bars  the  latter  from  obtaining  a  patent  regardless  of 
priority    of    invention.     If,  however,  a    foreign    patent    is    granted 
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one  person  ubseqnent  to  the  application  of  another  for  a  United  States 
patent  on  the  same  invention,  and  the  latter  patent  is  then  issued, 
but  later  than  the  date  of  issue  of  the  foreign  patent,  the  question 
of  priority  of  invention  is  involved,  and  tnay  be  contested  by  either 
patentee  in  the  courts.  .\s  lo  the  Miller  vs.  Eagle  decision,  it  has 
an  importance,  not  on  account  of  changing  any  previously  exi.sting 
practice,  but  because  it  authoritatively  interprets  the  old  established 
principle  that  two  patents  cannot  be  i.ssued  for  one  and  the  same 
invention.  This  principle  has  never  been  contested  in  its  generality, 
but  the  decision  above  referred  to  is  of  legal  interest  from  the  fact 
that  it  gives  the  opinion  of  a  court  of  last  resort  as  lo  its  application 
in  an  involved  case.  While  a  principle  may  be  universally  recognized, 
there  are  always  cases  in  which  its  application  is  doubtful.  The 
opinions  of  higher  courts  are,  therefore,  carefully  studied  by  lawyers 
in  such  a  case  in  order  that  they  may  strengthen  their  side  by  the 
great  weight  of  precedent,  thereby  often  exaggerating  the  real  im- 
portance of  a  case  appealed  to,  as  in  the  present  instance. 


PHASE   DIFFERENCES    IN    ALTERNATING  CIRCUITS. 

In  another  column  we  print  a  very  lucid  article  on  phase  differ- 
ences in  alternating-current  circuits,  which  appears  to  be  a  subject 
of  some  difficulty  to  those  first  taking  up  the  study  of  alternating 
currents  As  will  be  seen  by  reference  to  the  article,  there  are  two 
distinct  ways  of  looking  at  the  matter  of  lag,  one  with  respect  to 
the  circuit  as  a  whole,  and  the  other  with  respect  to  each  of  the 
parts  of  the  circuit.  The  lag  between  the  E.  M.  F.  generated  in 
the  dynamo  and  the  current  flowing  is  a  resultant  of  all  the  reac- 
tions in  circuit,  including  that  of  the  dynamo,  but  as  to  whether 
this  total  lag  is  great  or  small,  the  devices  in  the  exterior  circuit 
have,  so  to  speak,  no  knowledge,  the  lag  in  each  device  being 
dependent  on  that  device  alone.  However  great  this  total  lag  may 
be,  in  a  non-inductive  portion  of  the  circuit,  such  as  one  contain- 
ing incandescent  lamps,  the  current  will  be  in  phase  with  the 
E.  M.  F.  between  the  terminals;  and  in  a  portion  containing  induct- 
ance, the  lag  between  the  terminal  E  M.  F.  and  the  current  will 
depend  only  on  its  own  reactance.  A  simple  way  of  illustrating  the 
effect  of  lag  is  to  draw  a  sine  curve  representing  the  current  in  a 
circuit,  and  then  to  draw  a  smaller  curve  representing  what  we  may 
call  the  "choking"  effect  of  an  inductive  device  included,  or  its 
reactive  or  counter  E.  M.  F.  due  to  the  passage  of  the  given  current ; 
this  will  also  be  a  sine  curve,  but  crossing  the  axis  90  degrees  behind 
the  first  cur\e.  The  resultant  of  these  two  curves  will  give  a  third  sine 
curve  lagging  behind  the  first  one,  and  if  the  second  curve  is  drawn 
to  the  same  scale  as  the  first  one  with  respect  to  the  E.  M.  Fs. ,  the 
angle  of  lag  between  the  current  and  impressed  E.  M.  F.  may-  be 
read  from  the  scale  of  abscissae.  From  this  it  will  be  .seen  that  the 
cause  of  lag  is  the  creation  by  the  current  passing  through  a  device 
having  inductance,  of  a  reactive  E.  M.  F.  which,  when  compounded 
with  the  forward  E.  M.  F. ,  gives  a  resultant  out  of  phase  with  the 
current.  The  case  is  to  some  extent  comparable  with  thnt  of  a 
direct  current  motor;  in  the  latter  the  forward  and  back  E.  M.  Fs. 
are  represented  b}'  straight  lines  and  their  resultant  is  a  straight 
line,  but  in  the  case  of  an  alternating  cunent  we  have  two  sine  curves, 
one  90  degrees  behind  the  other,  whose  resultant  is  a  sine  curve 
having  an  intermediate  lag  %vith  respect  to  the  E  M.  F.  which 
would  obtain  in  a  non-inductive  circuit,  where,  of  course,  it  would 
be  in  phase  with  the  current.  If  there  are  both  a  capacity  and  an 
inductance  in  a  circuit,  then  we  may  draw  another  reactive  E.  M.  F. 
curve  representing  what  might  be  called  the  "sucking"  effect  of  a 
condenser,  which  curve,  however, will  cross  the  axis  90  degrees  ahead 
of  the  current  curve.  Finding,  then,  the  resultant  of  the  three 
curves,  we  will  have  a  lag  or  advance  of  the  E.  M.  F.  with  respect 
to  the  current,  according  to  whether  the  inductance  or  rapacity 
curve  is  the  greater;  if  these  two  curves  are  of  the  same  value, 
corresponding  ordinates  will  have  the  same  value,  but  one  being 
positive  and    the    other    negative,  they    cancel    and    the  E.   M.  F. 


remains  in  phase  with  the  current.  This  latter  case  shows  very 
clearly  how  a  circuit  having  inductance,  may,  by  the  addition  of  a 
capacity,  be  made  to  act  as  a  simple  non-inductive  circuit,  the 
E.  M.  F.  and  current  remaining  in  phase.  As  to  the  effect  of  lag, 
since  the  energy  developed  at  any  instant  is  the  product  of  the 
current  and  E.  M.  F.  at  that  instant,  it  has  a  maximum  value 
when  these  are  in  phase  and  decreases  until  the  difference  in  phase 
becomes  90  degrees,  when  there  is  no  useful  energy  developed,  not- 
withstanding that  a  large  current  may  be  flowing.  As  a  conse- 
quence, to  develop  a  given  energy  where  there  is  lag,  a  greater 
E.  M.  F.  and  current  at  the  dynamo  are  necessary,  but  on  account  of 
the  lag,  no  more  work  is  expended  bej'ond  that  necessary  to  supply 
the  increased  C*R  loss  in  the  line  and  devices  on  account  of  the 
increased  current.  Additional  objections,  however,  are  a  greater 
E.  M.  F.  in  the  generator,  and,  therefore,  an  increased  .strain  on 
the  insulation,  and  poorer  regulation.  It  is  sometimes  said  that  the 
existence  of  lag  in  motor  circuits  will  require  a  greater  weight  of 
line  wire  than  if  there  were  no  phase  difference;  this,  however,  is 
doubtful,  since  the  line  would  probably  be  calculated  for  full  motor 
load,  at  which  the  current  is  nearly  in  phase  with  the  E.  M.  F. , 
and  -at  any  other  load,  or  when  running  idle,  the  current  would  not 
exceed  this  maximum  value. 


Superheated    Steam. 


No  possible  improvement  of  the  steam  engine  of  which  we  have 
any  knowledge  at  this  moment,  says  Prof.  Unwin,  offers  anything 
like  so  great  a  chance  of  important  economy  as  the  le-introduction 
of  superheating,  and  especially  of  superheating  to  at  least  100 
degrees  or  more  above  the  saturation  temperature  of  the  steam.  He 
obtained  in  Alsace,  on  a  very  good  500-hp  compound  mill  engine, 
with  jackets  and  every  appliance  for  economical  working,  an 
econom}-  of  IS  per  cent.  Mr.  Muir  Rumley  has  fitted  a  superheater 
to  a  Babrock  boiler  supplying  a  triple  engine,  and  has  obtained  an 
economy  of  10  per  cent.  In  both  cases  the  economy  is  economy  of 
steam,  and,  therefore,  is  not  due  to  any  increase  of  boiler  surface  or 
increase  of  efficiency  in  generating  the  steam.  Lately  Prof.  Schroter 
of  Munich,  has  been  experimenting  with  a  small  special  compound 
condensing  engine  of  onl3'  60  hp,  running  at  the  moderate  piston 
speed  of  380  feet  per  minute,  and  with  the  not  excessive  boiler 
pressure  of  165  lbs.  per  square  inch.  The  high  pressure  cylinder  is 
not  jacketed.  The  low  pressure  is  jacketed  with  receiver  steam. 
In  this  case,  in  a  tube  superheater  of  a  rather  special  construction, 
in  the  uptake  of  the  boiler,  the  steam  is  superheated  to  670  degrees 
F. .  or  nearly  300  degrees  above  the  saturation  temperature  corre- 
sponding to  the  pressure.  In  two  trials  ot  six  and  eight  hours' 
duration,  periods  quite  long  enough  for  accurate  determination  of 
results  with  so  accomplished  an  observer  as  Prof.  Schroter,  the  con- 
sumption of  steam  was  only  10.2  lbs.  per  indicated  horse  power 
hour,  and  the  consumption  of  German  coal  of  moderate  quality  only 
1'+  lbs.  per  indicated  horse-power  hour. 

It  is  often  argued  that  as  very  little  heat  is  required  to  superheat 
sleam  it  cannot  produce  much  effect.  The  answer  is  that  a  small 
amount  of  heat  rightly  applied  in  preventing  initial  condensation 
produces  a  disproportionately  large  effect.  That  is  consistent 
with  the  strictest  principles  of  thermodynamics.  In  the  engine 
experimented  with  by  Prof.  Schroter,  only  8  per  cent,  of  the  heat 
was  used  in  .superheating  the  steam,  and  lo  this  8  per  cent,  the 
remarkable  economy  is  due.  In  a  s:eam  jacket  acting  well,  about 
12  per  cent,  of  the  steam  used  is  condensed,  and  to  this  12  per 
cent,  the  advantage  of  the  jacket,  which  often  reduces  the  amount 
of  steam  used  in  the  C3'linder  by  20  to  30  per  cent.,  is  due.  But  the 
heat  from  a  jacket  is  much  less  efficiently  applied  than  the  heat 
taken  direct  to  the  interior  of  the  cylinder  bj'  superheated  steam 
and  usfd  primirily  in  maintaining  the  temperature  of  the  admission 
surface.  Further,  the  quantity  of  superheat  brought  into  the  cylin- 
der in  a  given  time  inoreaies  with  the  speed  of  the  engine,  while 
jacket  heat  diminishes  in  effect  as  the  speed  is  greater.  The  action 
of  the  superheated  steam  is  shown  clearly  enough  on  the  indicator 
diagrams.  In  Prof.  Unwin 's  trials  in  Alsace  the  wetness  of  the 
steam  at  cut-off  iu  the  high  pressure  cylinder  with  jacket,  but 
without  superheating,  was  35  per  ceht.  ;  with  steam  superheated  100 
degrees  it  was  only  15  per  cent.  In  the  trial  with  the  Schroter 
engine  there  was  no  moisture  at  cut  off  iu  the  high  pressure  cylin- 
der,  and  the  steam  remained  dry  nearly  to  the  end  of  the  stroke. 
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On   the   Causes   Producing   Phase   Differences   In   Alternating 
Current  Circuits. 


BY    KDWIN    J.    HOUSTON    AND    A.    li.     KKNNKLI.Y. 

Considerable  difficulty  is  sometimes  experienced  by  studeiits^in 
electricity  in  tliorouj;hly'unilerst;iniliiis{  the  circumstaiucs  leaiimn 
to  the  difference  of  phase  between  electromotive  force  and  current 
in  alternatin>;-current  circuits.     The  authors    have  thoufjl't  that  the 
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direction  (?.-/,  Hig.  1.  If  the  K.  M.  I',  be  considered  as  having 
llie  direction  OS,  that  is  to  say,  the  current  0/1,  lags  behind  the 
P..  M.  I',  at  an  an^-le  />'()A,  which  has  here  the  value  of  53°  07', 
or  about  l-7tb  of  a  complete  cycle  of  360".  This  angle  BO.l,  is 
called  the  phase  angle,  and  can  iu  no  case  eiceed  or  even  equal  'X)*^. 

The  preceding  example  will  make  it  evident  that  although  we 
may  say  generally  that  the  impedance  of  a  circuit  is  equal  to  its 
resistance,  plus  its  reactance,  yet  it  must  be  remembered  that  the 
addition  is  made  geometrically,  and  that  the  phase  angle  depends 
upon  the  relative  proportions  of  the  reactance  and  the  resistance. 
When  the  reactance  is  extremely  small,  the  impedance  is  practically 
equal  to  the  resistance,  and  the  current  strength  is  practically  in 
phase  with  the  K.  M.  F.  On  the  contrary,  when  the  reactance  is 
very  large,  and  the  resistance  solall,  the  impeilance  is  very  much 
greater  than  the  resistance,  and  the  current  strength  is  nearly  at 
right  angles  to  the  K.  M.  F. ,  or  almost  completely  out  of  step  with 
it.  Such  a  current  is  usually  described  as  a  wattless  current,  that 
is  to  say,  a  current  which  requires  practically  no  expenditure  of 
power  to  maintain  it. 

In  order  to  show  the  effect  of  placing  impedances  in  series,  let  us 
suppose  the  preceding  coil  of  wire  to  be  connected  in  circuit  with  a 
straight  length  of  German  silver  wire  having  a  resistance  of  five 
ohms.     The  total  resistance  of  the  combination  will  now  be  5  +  3  ^ 


apparent  resistance  18.81  ohms 
Fig.  3. 


following  brief  discussion  of  the  leading  conditions  controlling 
these  influences  might,  perhaps,  be  acceptable  to  those  who  are  not 
thoroughly  familiar  with  the  technical  considerations  of  this  subject. 
The  only  qualit}-  which  opposes  the  passage  of  a  continuous  elec- 
tric current  is  the  resistance  of  the  circuit,  the  current  in  such 
circuit  being  entirely  defined  by  Ohm'':  law.  In  an  alternating- 
curreut  circuit,  beside  the  ohmic  resistance,  there  is  also  reactance, 
the  combination  of  the  resistance  and  the  reactance  of  the  circuit 
constituting  what  is  called  its  impedance.  The  reactance  of  the 
circuit  is  always  added  to  the  resistance,  but  this  addition  is  not 
made  arithmetically  but  geometrically;  that  is  to  say,  if  resistance 
be  represented  by  a  straight  horizontal  line,  the  length  of  which 
stands  for  its  numerical  value,  then  reactance  is  also  represented  by 
a  straight  line  at  right  angles  to  this.  Thus,  if  a  coil  of  wire, 
represented  at  O'B',  in  Fig.  1,  has  a  resistance  OA,  of  three 
ohms,  and  a  reactance    AB,  of  4  ohms,  the  impedance    of  the  coil 


RESISTANCE 


5  OHMS  I 


0'. 


mwmm 


5  OHMS  RES. 
0  REACTANCE 


^^ 3  OHMS  RE6. --* 

**--4  OHMS  REACTANCE  .*- 

Fig.  2. 


will  be  OB,  or  five  ohms,  as  shown.  If  a  continuous  E.  M.  F.  of 
30'volts  be  connected  to  such  a  coil,  it  will  possess  only  resistance 
and  no  reactance,  so  that  the  current  strength  passing  through  it 
will  be  \2  °''  ^^  amperes;  but  as  soon  as  an  alternating  E.  M.  F.  of 
30  volts  is  applied  to  the  coil,  then  the  above  reactance  of  four 
ohms  being  assumed,  the  impedance  of  'five  ohms  will  only  permit 
3j)  =  six  amperes  to  flow  through  the  coil.  Further,  the  current 
flowing  from  the  continuous  E.  M.  F.  will  be  driven  by  the  full 
pressure  of  30  volts,  and  will,  therefore,  exert  an  activity  of 
30  X  10  =  300  watts  in  the  coil.  The  current  of  six  amperes  flowing 
through  the  coil  from  the  alternating  E.  M.  F.  will    have  the  same 


8  ohms,  and  the  total  reactance  will  be  as  before,  4  ohms,  since  the 
reactance  of  the  straight  wire  will  be  negligibly  small.  ^The  imped- 
ance will  be  8.94  ohms,  as  shown  in  Fig.  2,  and  the  current 
strength  which  would  flow  from  an  alternating-current  pressure  of 
30  volts  connected  to  such  combination  would,  therefore,  be 
80  -^  8. 94  =  3. 354  amperes. 

It  will  be  observed  that  the  angle  of  lag  in  Fig.  2  is  only  about 
half  that  which  exists  in  Fig.  1.  This  is  for  the  reason  that  while 
the  resistance  of  the  circuit  has  been  increased  its  reactance  is 
unaltered.  The  circuit  taken  as  a  whole  is  less  reactant.  Each 
portion,  however,  of  the  circuit,  taken  separately,  must,  of  course, 
have  the  current  in  such  phase  with  the  pressure  at  its  terminal,  as 
its  impedance  diagram  would  indicate.  Thus,  in  Fig.  2,  the  coil 
O'B',  will  have  the  current  lagging  behind  the  pressure  at  its 
terminals  by  the  angle  AOB,  of  53"  7'.  The  resistance  CO,  will 
have  the  current  in  step  with  the  pressure  at  its  terminals,  while 
the  whole  circuit  C'B',  will  have  the  current  26°  26'  behind  the 
pressure  at  terminals  C'B' . 

If,  instead  of  adding  five  ohms  of  reactance  less  resistance  asjn 
Fig.  2,  we  had  added  500  ohms,  we  should  have  obtained  a  circuit 
in  which  the  lag  was  very  small,  and  the  current,  therefore,  very 
nearly  in  step  with  the  pressure  at  terminals,  hut  the  current  in  the 
coil  O'B',  would  still  be  53°  7'  behind  the  pressure  at  its  own 
terminals. 

As  a  practical  example  of  the  foregoing  principles  we  mayjcon- 
sider  an  alternating-current  circuit  consisting  of 

(1)  .\  60-kw  alternator  operated  at  140  periods  and  1,294  volts. 

(2)  A  pair  of  overhead  conducting  wires,  each  two  miles  long. 

(3)  A  50-kw  transformer  at  the  receiving  end. 


FIG.S.    4   AND  5. 

If  the  transformer  is  operated  at  full  load,  it  will  probably  have 
an  impedance  of  19  ohms,  an  apparent  resistance  of  18  81  ohms, 
and  a  reactance  of  2  66  ohms,  as  shown  in  Fig.  3.  It  is  to  be 
observed  that  the  apparent  resistance  (18.81)  is  always  greater  than 
the  actual  or  ohmic  resistance  owing  to  the  effect  of  its  load,  and 
also,  in  a  less  marked  degree,  to  the  effect  of  hysteresis  in  the  iron 
core  of  the  transformer.  In  other  words,  the  primary  coil  of  the 
iron-clad  transformer  behaves  as  though  it  had  a  resistance  of  18.81 
ohms  without  an  iion  core,  and  a  reactance  of  2.66  ohms.  The 
angle  of  lag  in  the  transformer  is  therefore  8°  approximately. 

If  the  two    conducting    wires    are    No.  3    .\.  W.  G. ,  and    are    20 
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inches  apart,  tlieir  resistance  will  each  be  2.06  oliiiis,  their  react- 
ance 3.09  ohms,  and  their  impedance  3.714  obnis  each,  as  shown 
in  Fig.  4.  The  current  in  each  wire  will,  therefore,  lag  56°  4' 
behind  the  pressure  at  its  terminals. 

The  altcruator  may  be  assumed  to  have  an  apparent  resistance  in 
its  armature  of  one  obm,  and  an  apparent  reactance  of  one  ohm,  so 
that  the  current  lags  behind  the  drop  in  the  armature  by  4,=;°,  as 
shown  in  Fig.  5. 

Then  if    we  assume  that  1,000  volts    is    maintained    at  the  trans- 
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total  apparent  resistance  23.93 
•      Fig.  6. 

former  primary  terminals,  the  current    in    the  transformer    will    he 
iggo  —  52.63  amperes. 

The  total  apparent  resistance  in  the  circuit  will  be 

Reactance 
Armature       =     1.0  Armature      =     1.0 

Lines  =     4,12  Lines  =     6.18 

Transformer=     18.81  Transformer=     2.66 

23. 93  9. 84 

The  current  in  the  circuit  will,  therefore,  lag  22°  21'  behind  the 
E.   M.  F.   that  is  generated  in  the  armature  shown  in  Fig.  6. 

If  we  omit  consideration  of  the  armature  drop  which  will  be 
1.414  X  52  63  ^  74.4  volts  and  consider  only  the  lines  and  trans- 
former, the  total  apparent  resistance    will    be   22,93  ohms,  and    the 

TRANSFORMER 


>rU  TOTAL  APPARENT  RESISTANCE  22.93  OHMS 

Fig,  7. 

total  reactance  8.84  ohms.  The  current  in  the  circuit  will,  there- 
fore, lag  21=8  behind  the  pressure  at  alternator  terminals. 
5  The  drop  in  the  lines  will  be  52.63x7.428_=  390.9  rolls  (195.45  in 
each  line)  and  the  currents  in  the  lines  will  lag  56°  IS'  behind  this 
pressure.  The  lag  in  the  transformer  8°,  and  the  lag  in  the  circuit 
of  lines  and  transformer  taken  together  21°  8'. 

It  will  be  thus  seen  that  when  a  coil,  wire,  or  conducting  device 
has  given  resistance  and  reactance,  a  definite  phase  angle  is  produced 
between  the  current  and  the  pressure  which  acts  at  its  terminals; 
but  the  current  in  the  entire  circuit  will  have  phase  different  from 
the  total  E.  M.  F.  in  the  circuit  which  will  depend  upon  all  the 
individual  component  parts  of  the  circuit. 


The  Direct  Production  of  Electricity  from  Hydrogen. 

BY   H.    H.    DOW. 

The  interest  created  by  the  recent  articles  in  The  Electrical 
World  on  the  direct  production  of  electricity  from  fuel  or  by 
various  forms  of  gaS'  batteries  led  the  writer  to  make  the  following 
figures  on  the  efficiency  with  which  hydrogen  is  oxidized  in  air  in 
the  Dow  air  battery. 

This  cell  contains  no  depolarizing  agent,  but  depends  entirely 
upon  the  oxidation  of  the  nascent  hydrogen  by  air  to  keep  it  from 
polarizing.  It  is  composed  of  zinc  and  carbon  electrodes  in  a  satu- 
rated solution  of  calcium  bromide.  The  carbon  used  is  very  porous, 
and  by  capillary  action  holds  some  of  the  electrolyte  within  its  pores 
although  its  outer  surface  is  largely  exposed  to  air. 

The  reaction  that  takes  place  on  the  zinc  electrode  is  expressed 
by  the  equation 

Zn  +  Ca  Bra  +  2Hj  O  =  Zn  Br^  +Ca  Os  Ha  +  H^. 

The  zinc  bromide  and  calcium  hydrate  thus  formed  react  on  each 
other  with  the  formation  of  zinc  hydrate  and  the  same  amount  of 
calcium  bromide  with  which  we  started, 

Zn  Brj  +  Ca  O,  H,  =  Zn  O,  H,  +  Ca  Br,. 


The  result  so  far  as  total  energy  generated  at  the  zinc  electrode  is 
concerned  can,  therefore,  be  expressed  by  the  efjualion 
Zn  -f-  211:  O  =  Zn  O,  H-,  +  lU. 

The  H,  would,  however,  when  the  circuit  was  closed,  ap])ear  on 
the  carbon  electrode  where  it  would  accumulate  and  polarize  the 
cell  unless  oxidized. 

The  reaction  that  take.s  place  on  the  carbon  electrode  is  simply 
the  combustion  of  the  hydrogen  by  the  oxygen  of  the  air,  producing 
water. 

We  may,  therefore,  represent  the  original  and  final  products  by  the 
following  simple  equation: 

Zn  -^  O  -h  II.  O  =  Zn  O:,  Hj. 

By  substituting  the  heat  of  combustion  for  the  water  and  zinc 
hydrate  we  find  that  82.68  heat  units  would  be  developed,  which 
corresponds  in  this  case  to  almost  exactly  1.8  volts  if  all  the  energy 
appeared  as  electricity. 

Similarly,  if    all  the  energy    was   transformed  into   electricity    in 

the  same  batter)'  without  access  of  air,  according  to  the  equation 

Zn  ■<-  2H;,  O  =  Zn  O-  H.  -t-  II 

only  .3  volt  would  be  produced.     The  1,5  volts    difference    between 

the  two  ca^es  is  produced  solely  by    the  oxidation  of  the  hydrogen. 

The  actual    voltage  found    in    these    air    cells   is  1,32,  or  1,02  volts 

more  than  if  no  air  had  been  present, 

102 
Therefore,  in    this    case  .  q^,'    or    about  57  per  cent, ,  of    the  total 

energy  contained  in  the  h3-drogen  was  converted  into  electricity, 

Thi^  reiult,  showing;  five  liuiei  the  efficiency  of  our  best  steam 
engines,  at  Srst  appears  very  remarkable,  but  in  this  case  nascent 
hydrogen  was  oxidized,  while  in  case  of  heat  engines  the  free 
hydrogen  is  burned. 

An  experiment  with  a  similar  cell  having  two  carbon  electrodes 
and  depending  entirely  on  hydrogen  gas  and  air  for  the  production 
of  its  current  gave  less  than  one  tenth  of  a  volt  E,  M,  F. 

An  American  Apparatus  for  fleasuring  Hysteresis. 

As  the  ingenious  instrument  devised  by  Prof,  Ewing*  for  meas- 
uri;:g  hysteresis,  and  described  by  him  in  a  paper  read  recently  in 
London,  was  praised  in  the  highest  terms  by  many  of  the  leading 
electricians  and  scientists  of  England,  it  will  doubtless  interest 
Americans  to  learn  that  a  very  similar  instrument  was  suggested 
and  used  by  Prof,  Elihu  Thomson  quite  a  number  of  years  ago,  and 
which  in  some  respects  appears  to  have  been  even  an  i.mprovement 
on  the  Ewing  form. 

As  earlj'  as  1889  Prof,  Thomson  made  some  experiments  with  an 
instrument  for  measuring  hysteresis  which  depended  on  driving 
sample  discs  of  iron  in  a  magnetic  field  by  a  small  meter  motor 
and  measuring  the  amount  of  a  current  required  to  be  put  through 
the  meter,  which  thus  became  a  measure  of  the  torque  exerted  fin 
the  magnetic  field;  a  speed  counter  was  included  in  the  instrument. 
The  discs  were  stamped  out  by  a  standard  punch  and  a  set  of  them 
were  strung  on  a  vertical  shaft;  the  field  iii  which  the  armature 
revolved  was  furnished  by  a  definite  current.  He  used  the  instru- 
ment for  determining  the  hysteresis  in  different  samples  of  iron  as 
also  in  a  modified  way  by  taking  the  bundle  of  discs  and  winding 
on  them  a  simple  drum-winding  provided  with  a  commutator,  by 
which  means  he  was  able  to  drive  the  discs,  which  then  became 
the  armature  core,  between  the  poles  of  an  electromagnet,  the 
strength  of  which  could  be  made  less  or  greater;  like  in  the  other 
form  the  armature  current  was  measured,  giving  a  measure  of  the 
hysteresis  or  the  total  work  done  in  revolving  the  bundle  in  the 
magnetic  field.  The  friction  error  was  fairly  constant  and  a  correc- 
tion had  to  be  made  accordingly.  In  the  other  form  of  apparatus 
in  which  the  meter  armature  was  driven  b)'  a  current,  the  correction 
could  easily  be  made  by  revolving  the  discs  and  shaft  by  a  current 
passed  through  the  meter  armature  while  the  field  which  magnetized 
the  discs  was  removed,  making  readings  at  various  speeds  and 
noting  the  current  required  to  drive  the  apparatus  at  these  speeds; 
this  current  deducted  from  the  total  with  the  field  on,  at  any  given 
speed,  would  show  at  once  the  current  required  to  do  the  work  of 
rotating  the  discs,  that  is  of  supplying  the  energy  lost  in  hysteresis 
at  various  speeds,  allowing  for  eddy  current  effects. 

A  modified  form  of  the  instrument  has  been  used  by  the  General 
Electric  Compan}-  for  some  time  and  we  believe  is  still  in  use  by 
them  for  testing  the  samples  of  iron.  We  hope  soon  to  be  able  to 
furnish  a  description  of  this  modified  and  improved  form. 

♦Described  and  illustrated  in  The  Electrical  World.  May  18,  p,  590, 
and  May  2B,  p.  616, 
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A  Combination  Alternating  and  Direct  Current  Plant. 

liAPHST,  Hungary,  is  sup- 
plied with  ek-ctric  li^lit  ser- 
\  ice  from  a  plant  which  leaves 
no  fighting  ground  for  the 
icspective  advocates  of  tlie 
alternating  and  direct-cur- 
rent systems,  both  being  used 
under  peculiarly  favorable 
conditions.  In  designing  the 
plant  the  chief  requirements 
which  had  to  be  observed 
were  that  the  generating 
station  must  be  located  out- 
side the  city  limits,  and  that 
low-tension  continuous  cur- 
rent should  be  furnished  to 
consumers. 
In  order  to  keep  down  the  weight  of  copper  in  the  conductors 
connecting  the  central  station  with  the  district  where  current  was 
to  be  consumed,  and  to  simplify  the  generating  apparatus,  it  was 
<lecided  to  generate  high-tension  alternating  currents  at  a  voltage  of 
1,800,  at  the  [jrimary  station,  and  transform  to  continuous  current 
of  low  voltage  at  a  sub-station  in  the  consuming  district,  by  means 
of  rotary  transformers,  consisting  of  alternating-current  motors 
coupled  to  continuous  current  dynamos.  The  two-phase  system 
was  adopted  for  the  primary  end.  At  the  sub-station  continuous- 
current  dynamos,  direct-driven  by  two-phase  motors,  deliver  current 
directly  to  the  distributing  netw^ork,  and  also  supply  current  to 
charge  a  battery  of  accumulators  in  this  station.  These  accumu- 
lators carry  the  load  during  the  lightest    period  so  as  to  shorten  the 


running  time  at  the  primary  station,  and  they  also  serve  to  smooth 
out  any  fluctuations  of  voltage  iu  the  conductors.  The  primary 
station  is  about  3li  kilometres  (2  1-6  miles)  distant  from  the  sub- 
station. The  building  is  mostly  taken  up  by  the  engine  and 
dynamo  room,  which  is  13  by  24  metres  (42  feet  7  inches  by  78  feet 
8  inches).  Adjoining  the  engine  room  is  the  boiler  room,  as  will 
be  seen  from  reference  to  Fig.  4;  this  is  12  metres  (39  feel  4 
inches)  wide  by  l<t  metres  (61  feet  9  inches)  long,  liesides  the  main 
room  there  is  a  subsidiary  engine  and  dynamo  room  10x15  metres  ( 32 
feet  6  inches  X  48  feet  9  inches),  containing  a  sort  of  temporary 
plant  which  was  installed  prior  to  the  completion  of  the  regular 
pl.-\nt  in  order  to  satisfy  the  clamor  for  service.  Outside  the 
building  are  the  stack,  water-cooling  tower,  coal  shed  and  scale 
house. 

The  regular  boiler  plant  consists  of  three  so-called  Tischbein 
boilers,  each  having  ISOj^  square  inches  of  heating  surface,  and 
two  Steinmiiller  water-tube  boilers,  each  having  166  square  inches 
oi  heating  surface,  all  being  built  for  165  pounils  pressure. 

The  temporary  steam  plant  above  referred  to  comprises  two 
portable  boilers  and  engines,  of  about  125  hp  each,  the  boilers  being 
of  the  locomotive  type,  and  each  having  its  engine  mounted  upon 
it,  as  in  the  case  of  the  familiar  portable  saw-mill  engines  and 
boilers  in  the  United  States.  The  engines  are  compound,  the  high- 
pressure  cylinders  are  14 '<  inches  in  diameter,  the  low-pressure 
24'/  inches,  and  the  commoil  stroke  is  practically  19  inches 
(accurately,  48  centimetres).  These  engines  are  belted  to  two 
two-phase  alternators,  of  66  kw  capacity  each.  These  machines 
run  at  400  revolutions  per  minute  and  furnish  current  at  1,800 
volts.     Their  exciters  are  coupled  to  the  alternator  shafts. 

As  previously  stated,  this  temporary  plant  was  installed  to  meet 
the  demand  for  current  pending  the  completion  of  the  large 
engines  and    dynamos,  and    when    the    latter    were  started    up  the 
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temporary  plant  was  lai-l  aside,  so  to  speak,  as  a  reserve  The  out- 
put of  the  station  increased  so  very  rapidly,  however,  that  U  soon 
became  necessary  to  run  the  so-called  temporary  plant  regularly, 
along  with  the  large  machines.  . 

The  equipment  in  the  main  dynamo  room  consists  of  three 
vertical  triple-eicpansion  Schichan  engines,  driving  three  two-phase 
Schuckert  alternators,  of  300  kw  capacity  each,  winch  are  direct- 
connected.  The  Ihree  cylinders  of  each  engine  are  46,  /5  an.l  11^ 
cm  (substantially  18,  29,'^  and  45,',^  inches)  in  diameter,  respectively, 
and  5  cm  (21^^  inches)  stroke.  The  engines  make  120  -vo  utions 
a  minute,  and,  at  an  initial  pressure  of  150  pounds  in  the  first  cylin- 
der, develop  400  effective  horse  power  normally  and  500  horse- 
power at  a  maximum,   with  jet  condensation. 

^  The  three  cvlinders,  together  with  the  valve  chests  and  receivers, 
ire  enclosed  by  non-conducting  material  covered  with  polished  tin- 
plale      Cylinders  I  and  II  have  steam    jackets    fed    direct  from  the 


The  general  arrangement  is  such  that  the  alternator  is  coupled 
directly  to  the  shaft  by  means  of  a  flange  forged  to  the  latter  on  the 
low  pressure  side,  while  the  exciting  machine  is  connected  to  the 
other  end  of  the  shaft  by  gearing.  The  flange  coupling  makes  it 
possible  to  take  out  the  crankshaft  without  dismounting  other  parts 

of  the  machinery.  ^    ^  a^r,      i.« 

The  alternators  are  built  to  deliver  300  kilowatts  at  1,800  volts, 
running  at  110  revolutions  a  minute.  They  have  28  poles,  and  the 
number  of  alternations  is.  therefore,  about  51  a  second,  this 
low  periodicity  being  chosen  because  the  only  load  is  the  sub- 
station equipment  of  motors.  The  magnet  frame  is  of  soft 
iron  in  two  parts,  and  is  bolted  to  a  cast-iron  bedplate.  The 
pole's  are  cast  in  one  piece  with  the  magnet  frame,  and  the  pole- 
shoes,  which  are   a  little    broader  than  the  cores,  are  screwed  to  the 

latter 
The  armature  frame  consists  of    a   solid  wheel  with  six  spokes  on 


-Dynamo    Room    at   Sub-Station. 


boiler,  and  after  leaving  each    cylinder   jacket,  the  steam  heats  the 
outside  of  the  receiver  of  the  succeeding  cylinder. 

Each  condenser  air-pump  is  in  the  rear  of  its  engine,  and  is 
driven  by  the  intermediate  cylinder  crosshead.  In  case  it  is  desired 
to  work  without  condensation  (which  has  not  yet  happened),  the 
exhaust  can  be  turned  off  from  the  condenser  and  opened  into  the  air. 
The  three  cranks  are  set  120°  apart,  as  usual  in  this  type  of  engine. 
The  lubricating  material  for  all  the  moving  or  inaccessible  parts 
comes  from  a  centrally  located  reservoir.  The  waste  oil  runs  to  a 
purifying  apparatus  in  the  cellar,  from  which  it  is  pumped  back  to 
a  tank  in  the  engine  room. 

All  the  indicating  and  regulating  devices  are  placed  on  the  front 
side  of  the  engines,  in  compact  arrangement,  so  that  the  machinery 
can  be  safely  and  readily  managed.  A  gallery  and  stairway  at  the  back 
of  the  engines  allows  the  higher  parts  to  be  reached  without  danger. 


the  nm  of  which  there  is  a  bronze  ring  carrying  the  laminated 
annature  core.  The  latter  does  not  rest  directly  on  the  bronze  ring. 
but  on  16  projections  from  it,  between  which  the  air  can  circulate 
abundantly,  so  that  the  ventilation  of  the  armature  is  provided  for 
in  the  most  effective  manner.  The  diameter  of  the  armature  is 
three  metres  (9  feet  10  inches),  and  the  outer  diameter  of  the  mag- 
net frame  3.8  metres  (12  feet  5,'<  inches). 

The  alternators,  large  as  well  as  small,  can  be  coupled  in  parallel 
with  one  another  and  among  each  other  with  the  same  ease  as  con- 
tinuous-current machines,  and  run  without  the  peculiar  hum  of 
alternating-current  machines  generally.  The  coupling  in  parallel 
takes  place  by  means  of  a  simple  switch,  without  the  aid  of  artifi- 
cial resistances.  The  exciters  are  13-kw  machines,  and  run  at  400 
revolutions  per  minute,  being  geared  to  the  shafts  qf  the  same 
engines  which  drive  the  alternators. 
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At  the  acceptance  tests,  which  were  most  carefully  conducted  by 
Dr.  Kittler,  when  the  large  alternators  were  run  at  the  primary 
voltage  of  1,780  to  1.790,  the  current  in  pliase  I  was  85.7  amperes, 
in  phase  II,  90.2  amperes.  The  energy  consumed  by  the  alternator 
was  as  follows: 

Loss  in  armature  windings,  8,550  watts. 

Loss  in  field  winding,  7,450  watu. 

Loss  due  to  eddy  currents,  hysteresis  and  friction,      17,000  watts. 

Total  33,000  watts. 

The  total  energy  delivered  by  the  alternator  was  284,000  walls; 
the  efficicncv  of  the  machine  was,  therefore,  slightly  over  90 
per  cent. 

The  dynamos  aie  all  connected  with  the  switchboard  by  means 
of  cables,  wh'ch  descend  through  the  ceiling  of  the  cellar,  where 
they  are  bare  and  arcj  carried     on  |porcelaiu    insulators.     There'  are 


motors  is  transformed  from  1,800  to  110  volts.  The  pumping  plant 
comprises  four  Worthington  steam  pumps,  twoSulzer  pumps  direct- 
driven  by  Shuckert  two-phase  mutors,  and  one  Schlick  pump  belt- 
driven  by  a  steam  engine.  The  Worthington  pumps  handle  the 
feed-water  for  the  boilers,  and  the  others  are  used  to  lift  the  con- 
densing water  to  a  cooling  tower  11  metres  (36  feet  1  inch)  high, 
whence  the  water  falls  through  sieves  to  a  basiu  from  which  it  is 
taken  for  condensing  service. 

The  sub-station,  which  is  located  almost  exactly  in  the  centre  of 
the  consumption  district,  is  divided  into  three  departments,  the 
general  offices,  the  dynamo  room,  and  the  accumulator  rooms. 
The  dynamo  room  contains  two  120-kw  and  two  240-kw  rotary 
transformers,  consisting  of  two-phase  motors  driving  continuous- 
current  dynamos.  The  dynamos  have  cast-iron  fiehl  magnets  with 
wrought-iron  slioes  bolted  on  the  cores.  The  two  magnet  frames 
are'mounted  on  a'conimon  base,  .mil*  the],  armatures^are^built  on^a 


Fig.  3.— An    Accumulator   Room   at   Sub-Station. 


two  switchboards,  one  for  the  portable  plant,  the  other  for  the  main 
plant,  but  both  arranged  on  the  same  system.  The  middle  panel  of 
the  main  switchboard  is  occupied  by  the  apparatus  for  exciting  and 
parallel  switching,  the  left  panel  by  the  outgoing  cables  and  their 
controlling  instruments,  and  the  right  panel  by  the  switches  and 
instruments  of  the  machines.  The  current  from  the  alternators  first 
passes  through  two  double  pole  safety  fuses  (one  for  each  armature 
winding),  and  thence  through  double  pole  switches  and  meters  to 
four  bus  bars,  two  for  each  phase,  which  are  connected  through 
double  pole  switches  to  the  line  conductors. 

The  electrical  plant  at  the  primary  station  contains  also  a  con- 
tinuous-current dynamo,  of  110  volts  and  140  amperes  capacity, 
which  generates  the  current  for  lighting  the  station  and  running 
the  motors  of  the  repair  shop,  and  two  non-synchronous  two-phase 
motors,  which  serve  to  operate  the  pumps.     The    current   for  these 


single  shaft.  The  armatures  of  the  larger  transformers  are  1.62 
metres  (63;V  inches)  in  diameter,  and  run  at  220  revolutions-  per 
minute,  at  which  speed  the  continuous-current  armature  gives  240 
volts.  The  acceptance  tesU  of  the  rotary  transformers  showed  a  com- 
mercial eflSciency  of  82.8  per  cent. 

The  switchboard  was  designed  and  built  by  the  constructing 
engineer,  Mr.  Hubert  Sauer.  Particular  attention  has  been  paid  to 
the  convenient  and  appropriate  arrangement  of  the  apparatus,  and 
the  safe  operation  of  all  parts  which  have  to  be  handled,  so  that 
all  the  necessary  operations  may  be  conveniently  performed  by  one 
person.  These  considerations  led  to  the  complete  separation  of  the 
alternating  and  continuous-current  apparatus.  The  former  is  placed 
on  the  side  panels  of  the  switchboard,  and  in  the  vicinity  of  the 
motors,  while  the  large  central  panel  is  occupied  by  the  apparatus 
for  the    main    continuous    current,  the    exciting    current    and    the 
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storage  battery.  .Vll  contacts  which  carry  currents  of  150  amperes 
and  upward  are  conical.  The  accumulator  switching  device  is 
rather  novel.  The  connections  are  so  arranged  that  an  upward 
movement  of  the  sliding  contact  raises  the  potential  and  a  reverse 
movement  lowers  it,  which  avoids  confusion  on  the  part  of  the 
attendant.  By  two  complete  revolutions  of  the  regulating  handle 
one  accumulator  cell  is  cut  in  or  out.  When  the  sliding  contact  rests 
on  the  battery  contact  bars  in  such  a  position  that  the  dynamo 
current  goes  directly  into  the  accumulators,  or  the  accumulator 
current  directly  into  the  bus  bars,  if  the  handle  is  then  given 
oiie_complete'turn, 'resistances,  which  can  be  varied  to  suit  the  cur- 
rent, are  thrown  into  circuit.  By  this  simple  contrivance  the 
gradations  of  potential  between  adjoining  cells  are  halved,  and  the 
cutting  in  or  out  of  cells  is  hardly  perceptible  at  the  lamps.  The 
battery  switches  have  two  contacts,  charging  and  discharging.  By 
a  combination  reversing  switch  both  contacts  can  be  used  for  dis- 
charging, and  it  is  then  possible  to  divide  the  feeders  into  two 
groups,  and  to  regulate  the  potential  of  each  group  independently. 
This]^regulationjn  two'groupsj^takesfplace  particularly  at  the  time  of 


Fig.  4. — Ground   Plan    of   Primary  Station. 

highest  consumption,  when  the  conducting  network  is  fully  loaded. 
Each  sliding  contact  has  a  spark  arrester  to  divert  the  sparking 
which  occurs  when  cells  are  cut  out,  trom  the  track  on  which  the 
contact  slides  to  a  part  easily  replaced.  The  usual  equipment  of 
instruments  is  provided  for  indicating  the  pressure  on  the  network 
of  distributing  mains,  total  current  flow,  individual  current  load  of 
each  rotary  transformer,  etc. ,  etc. 

'.The  motors  are  switched  in  in  the  following  manner:  Current  from 
the  accumulators  is  led  to  the  continuous-current  dynamo;  the  latter 
runs  as  a  motor  and  carries  with  it  the  alternating  machine  on  the 
same  shaft.  When  the  proper  speed  of  the  alternating  motor  has 
been  reached,  and  as  soon  as  the  latter  is  in  step  with  the  primary 
alternator,  the  motor  is  connected  with  the  primary  circuit  and  the 
accumulators  are  disconnected  from  the  direct-current  machine, 
which  is  then  connected  in  on  the  distributing  mains  as  a  dj-namo, 
in  the  usual  way. 

The  Tudor  system  of  accumulators  is  used,  arid  the  plant  com- 
prises four  batteries  of  148  cells  each,  connected  in  parallel.  Each 
of  these  batteries  has  a  capacity  of  1,565  ampere-hours,  with  a  dis- 
charging current  of  469  amperes,  or  2,245  ampere-hours  with  a  dis- 
charging current  of  268  amperes.  The  maximum  charging  current 
is  391  amperes.  The  whole  accumulator  plant  has  consequently  a 
capacity  of  6,260  ampere-hours  with  a  discharging  current  of  1,876 
amperes,  or  8,980  ampere-hours  with  a  discharging  current  of  1,072 


amperes,  and  can,  therefore,  take  care  of  7,500  16-cp  incandescent 
lamps  for  3'/i  hours,  oj  4,288  lamps  for  8;  j  hours.  Of  the  148  cells 
forming  each  battery,  12  (six  at  either  end  of  the  battery)  are  not 
yet  connected  up,  as  the  necessity  for  raising  the  present  normal 
working  potential  has  not  yet  arisen. 

The  batteries  are  symmetrically  .set  up  in  the  four  .stories  of  the 
accumulator  house.  Each  story  holds  a  complete  battery  of  148 
cells.  The  four  batteries  are  connected  in  parallel  by  vertical  con- 
ductors, passing  through  the  four  stories. 

The  conducting  network  embraces  the  most  frequented  streets  of 
Budapest,  and  consists  of  three-wire  distributing  mains,  intercon- 
nected. To  different  points  of  this  network  are  led  20  feeders, 
whose  section  depends  upon  their  length  and  load.  Three  of  them 
go  to  collecting  boxes,  which  are  intended  for  the  reception  of 
feeder  equalizing  conductors.  The  remaining  feeders  lead  to  dis- 
tributing boxes,  from  which  the  individual  distributing  conductors 
go  out.  The  different  sections  of  the  distributing  conductors  are 
connected  together  by  means  of  cross  connecting  boxes. 

When  the  feeders  and  distributing  network  were  designed  the 
anticipated  losses  were  carefully  calculated,  and  it  was  thought  that 
ample  allowances  had  been  made  for  the  greatest  probable  increase 
in  service  which  might  occur  for  quite  a  long  period.  However, 
the  unexpectedly  rapid  increase  in  the  number  of  lamps  con- 
necttd  to  the  system,  made  these  calculated  allowances  inadequate, 
and,  in  con,«equence,  differences  of  pressure  arose  rapidly  between 
various  points  of  the  distributing  network,  which  differences  were 
increased  by  the  unequal  loading  of  the  two  sides  of  the  system. 
In  order  to  do  away  with  these  differences,  two  new  equalizing 
conductors  were  laid  in  the  citj',  and  besides  this,  the  feeders  were 
divided  into  two  groups,  one  lightly  loaded  and  one  heavily,  whose 
potential  could  be  independently  regulated  by  means  of  the  battery 
switch. 

The  whole  conducting  network  was  furnished  by  the  Budapest  firm 
of  Jacottet  &  Co.  (later  Felten  &  Guilleaume),  and  the  cables  were 
made  in  the  Budapest  factory  of  that  firm.  The  cables  have  double 
lead  covering,  double  iron  ribbon  armor,  and  a  layer  of  jute.  In 
the  cables  connecting  the  primary  with  the  sub-station,  the  two 
conductors  are  concentrically  arranged;  all  other  cables  contain  only 
one  conductor  each.  An  insulated  test  wire  is  laid  in  with  the 
copper  core  of  the  feeders. 

The  cables  are  generally  laid  80  to  90  cm  (2  feet  7  inches  to  3 
feet)  deep  in  a  trench  in  a  layer  of  sand,  and  protected  from  dis- 
turbance b}'  a  covering  of  tiles.  In  the  sub-station  the  cables  are 
placed  in  a  special  conduit.  The  distributing  conductors  are  laid 
under  both  sidewalks  of  the  streets,  about  81  cm  (32  inches)  beneath 
the  surface,  and  1  to  I'i  metres  (39  to  59  inches)  away  from  the 
house  fronts.  The  number  of  connections  made  to  the  network  is 
476,  and  by  means  of  these  810  places  are  supplied  with  current. 
The  weight  of  the  copper  in  all  the  cables  laid  is  306,600  kg.  (301 
tons). 

The  following  requirements  concerning  the  conducting  network 
were  laid  down  for  the  contractors:  The  insulation  resistance  of 
the  cable,  at  15°  C,  must  be,  at  least,  100  megohms  per  kilometre 
(about  161  megohms  per  mile)  at  the  time  of  acceptance  in  the 
factory,  and  when  laid  down  and  during  the  guaranteed  period, 
five  megohms  per  kilometre  (eight  megohms  per  mile),  including 
all  connections  and  soldered  places  up  to  the  safety  fuses  at  the 
consuming. points.  For  the  determination  of  the  insulation  resist- 
ance, a  source  of  electricity  is  to  be  used  whose  E.  M.  F.  shall 
equal  the  working  potential  in  the  conductors. 

The  Budapest  plant  was  governed  by  the  same  conditions  which 
regulate  all  central  stations  where  accumulators  are  used.  In  the 
primary  station  comparatively  large  steam  engines  were  chosen  for 
working  units,  because  they  are  more  economical  than  a  number  of 
smaller  ones  having  the  same  total  power,  take  up  less  room, 
require  less  attendance  and  amount  of  lubricant,  and  have  a  higher 
efficiency.  During  the  past  working  year,  the  engines  have  been 
almost  always  run  at  their  normal  capacity,  and  in  this  way  the 
regulation  at  the  switchboard  was  also  made  extraordinarily  simple, 
being  confined  to  cutting  the  machines  in  and  out.  When  the 
engines  are  started,  the  charging  of  the  accumulators  begins,  and 
this  continues  until  the  hour  of  greatest  current  consumption,  when 
the  accumulators  are  disconnected,  leaving  the  dynamos  onlj-  the 
distributing  mains  to  supply.  As  soon  as  the  consumption  begins 
to  diminish,  and  there  is  not  enough  direct  load  for  the  engines, 
the  charging  of  the  accumulators  is  renewed  until  the  consumption 
loads  so  decreases  that  the  batteries  are  able  to  take  care  of  the 
lighting  alone  for  the  rest  of  the  working  day. 


JUNB  ft,  189S. 


XHE    ELECrTRICAl,    WORLD. 


657 


In  order  to  eliminate  the  annoyance  due  to  Ibe  unequal  iltschar};- 
ing  of  the  batteries  used  on  the  two  sides  of  the  tliree-wire  system, 
a  so-called  "compensating  dynamo"  was  installed  recently,  which, 
when  necessary,  completes  the  charge  of  that  half  of  the  battery 
which  had  discharged  at  a  greater  rate  than  its  mate  on  the  preced- 
ing day. 

The  time  daring  which  the  accumulators  handle  the  whole  lo;id 
varies  with  the  season.  The  total  energy  given  to  the  conducting 
network  came  from  the  accumulators  and  the  dynamos  directly  in 
the  following  proportions  during  the  last  half  of  1894: 


July. 
Augtr 


^UglMI 63,1 

September 4U  2 

October M  2 

Novemtxr 36  5 

December 3a  7 


86  ■> 
54.8 
tS8 
63.6 
64.3 


For  the  last  half  of  1894  the  coal  consumption  was  295.65  tons 
for  beating  up,  and  2,260.35  tons  for  running,  making  a  total  of 
2,556  tons.  Of  this  quantity  111.8  tons  were  lost  iu  slack,  and  44.84 
tons  in  ashes. 

The  average  service  furnished  by  the  accumulators  for  the  year 
was  S7'i  per  cent,  total  running  time,  so  that  even  during  the 
busiest  season  only  one  shift  of  men  was  needed  at  the  primary 
station.  The  total  charge  for  1894  amounted  to  391,179.3  kilowatt- 
hours,  and  the  total  discharge  was  299,905.7  kilowatt-hours. 

Mr.  Etienne  de  Fodor,  manager  for  the  Budapest  Electric  Com- 
pany, to  whom  we  are  indebted  for  the  data  herein  contained,  is 
an  old  Edison  man,  having  been  connected  with  the  European 
Rdison  Company  from  1881  to  1889,  when  he  established  the  central 
station  in  Athens,  Greece.  In  May  of  last  year  Mr.  Fodor  left 
Athens  to  take  charge  of  the  Budapest  station,  and  it  is  largely  to 
hislvery^eflBcient  management  that  the  signal  success  of  the  plant 
is  due. 


Efficiency  of  tlie  Steam  Engine  and  Dynamo. 


In  popular  writings,  says  Prof.  Unwin  in  a  recent  lecture,  nothing 
is  commoner  than  to  find  the  efficiency  of  electric  machinery  and 
of  steam  machinery  contrasted  to  the  great  discredit  of  the  latter. 
The  dynamo,  it  is  said,  has  an  efficiency  of  90  per  cent,  to  95  per 
cent.,  the  steam  engine  an  efficiency  of  only  10  per  cent.  What  a 
barbarous  machine,  after  all  the  labor  of  a  century,  the  steam  engine 
must  be!  The  comparison  is  generally  made  by  an  electrical  engi- 
neer, and  the  first  reflection  which  occurs  to  one  is  that  of  all  people 
the  electrical  engineer  should  be  the  last  to  abuse  the  steam  engine; 
for,  whatever  may  be  the  case  in  some  future  century,  at  present  the 
dynamo  is  absolutely  dependent  on  the  steam  engine.  Without  the 
steam  engine  the  dynamo  would  be  a  useless  mass  of  metal  and  wire. 
But  passing  over  the  moral  aspect  of  the  question,  the  ingratitude  of 
the  electrical  engineer,  the  comparison  is  an  unfair  one,  and  shows 
a  want  of  apprehension  of  that  important  law  of  the  motivity  of 
heat  which  is  one  of  the  two  fundamental  laws  of  thermodynamics. 
Heat  energy  is  undirected  or  mob-energy.  It  lies  in  the  nature  of  the 
terrestrial  conditions  in  which  use  has  to  be  made  of  it,  that  only  a 
fraction  is  convertible  into  directed  or  mechanical  energy.  The 
task  of  the  steam  engine  is  to  do  its  best  with  the  fraction  which  is 
convertible,  and  in  that  point  of  view  it  is  not  an  inefficient  machine. 
The  dynamo  has  a  much  easier  task  Energy  is  supplied  to  it  in  its 
directed  or  wholly  convertible  form,  and  naturally  in  transforming 
one  kind  of  directed  energy  into  another  kind  of  directed  energy 
otily  a  small  fraction  need  be  wasted. 


Hlcclrucutiua. 


We  have  always  held,  says  the  London  Electrical  Review,  that  the 
method  of  executing  criminals,  adc^Jted  in  the  State  of  New  York, 
is  swift  and  sure.  Others  have  recklessly  asserted  that  the  shock  did 
not  really  kill,  and  that  the  wrongdoers  paid  the  penalty  of  their 
crimes  under  the  surgeon's  knife  on  the  post-mortem  table.  Dr.  ]. 
Mount  Bleyer  cla'ms,  however,  to  have  now  set  all  doubts  aside, 
and  he  assigns  the  true  cause  of  death  to  be  dynamic  apoplexy. 
The  most  convincing  proof  of  what  had  been  well  known  to  him 
since  1888  is  afforded  by  the  case  of  David  Hampton,  who  was  "elec- 
trified" at  Sing  Sing,  N.  Y. ,  on  Jan.  28  last,  and  whose  lesion  of 
internal  organs  and  hemorrhages  show  death  to  have  been  instanta- 
neous and  painless.  The  notes  of  the  post-mortem  made  by  Dr.  Aug. 
Goelet  certainly  make  it  perfectly  clear  that  the  surgeon's  knife  is 
not  the  executioner.  Dr.  Bleyer,  it  is  noted,  substitutes  "electrifica- 
tion ' '  for  electrocution. 


Self  Induction  and  Capacity. 

BY    B.    B.    KOSA. 

The  neutralization  of  self  induction  by  a  capacity  has  been  the 
subject  of  ample  mathematical  treatment,  but  to  a  very  large  Ixxly 
of  workers  in  electrical  fields  the  e<|uations  are  unintelligible  and 
the  subject  mysterious,  l^ven  to  the  mathematical  student,  after 
he  has  proved  that  a  certain  critical  value  of  the  capacity  of  a  con- 
denser will  neutralize  the  self  induction  of  a  circuit,  and  the  current 
will  therefore  follow  the  simple  law  of  Ohm,  it  is  often  a  mystery 
how  the  thing  is  done.  In  the  case  of  the  secondary  circuit  of  an 
induction  coil  whose  lines  of  force  are  opposed  to  those  of  the  pri- 
mary, it  is  easy  to  see  that  closing  the  secondary  will  reduce  the 
self  induction  of  the  primary,  for  the  effective  self  induction  is  pro- 
portional to  the  total  number  of  lines  of  force  passing  through  the 
coil  for  unit  current,  and  whatever  tends  to  reduce  this  number  will 
reduce  the  self  induction.  But  there  is  do  such  connection  between 
a  condenser  and  a  coil;  the  former  has  no  appreciable  lines  of  mag- 
netic force,  and  so  can  neither  increase  nor  decrease  the  number  in 
the  coil.  Nevertheless,  the  self  induction  seet/is  to  be  neutralized, 
for  the  current  has  the  same  value  it  would  have  if  the  self  induc- 
tion were  wholly  or  in  part  cancelled  and  the  condenser  were 
removed.  But  it  is  only  in  appearance.  As  a  matter  of  fact  the 
self  induction  remains  unchanged.  What  happens  is  an  entirely 
different  thing. 

1.    SOME  MECH.\NIC.\I,  ANALOGIES. 

Before  discussing  the  question  further  let  us  consider  one  or  two 
analogies.  Take  the  case  of  two  stretched  strings.  Suppose  one 
of  them  is  maintained  in  vibration  and  the  other,  not  in  unison 
with  the  first,  is  examined.  If  it  is  found  to  be  in  motion  at  all, 
its  vibrations  are  forced  and  have  an  exceedingly  small  amplitude; 
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for  the  tiny  forces  acting  upon  the  comparatively  heavy  string  are 
able  to  generate  only  correspondingly  small  velocities.  But  as  the 
string  is  lengthened  (for  example),  it  vibrates  more  and  more 
freely,  and  when  the  length  is  exactly  right  it  comes  into  perfect 
consonance  with  the  other  string,  and  the  amplitude  of  vibration  is 
perhaps  a  hundred  times  greater  than  at  first.  Shall  we  say  that 
increasing  the  length  of  the  string  has  neutralized  its  inertia,  and 
hence  that  the  small  forces  acting  produce  a  greater  amplitude  of 
vibration?     Certainly  that  would  be  a  very  crude  explanation. 

Again,  take  the  case  of  a  torsion  pendulum.  Suppose  a  bar  of 
iron  is  suspended  by  a  long  steel  wire,  and  when  displaced  oscil- 
lates back  and  forth  at  the  rate  of  sis  times  per  minute.  If  struck 
regularly  once  per  second  with  a  light  mallet  the  oscillations  of  the 
bar  would  never  be  considerable,  for  the  forces  are  not  synchronous 
with  the  natural  period  of  the  bar.  But  if  the  suspending  wire  be 
shortened  so  that  the  bar  oscillates  60  times  per  minute,  then  the 
same  light  blows  of  the  mallet  delivered  regularly  once  per  second 
will  soon  produce  a  vibration  of  considerable  amplitude.  But  of 
course  we  do  not  say  that  changing  the  length  of  the  wire  has  neu- 
tralized the  inertia  of  the  iron  bar.  On  the  contrary,  it  has 
attuned  the  vibrating  bar  to  the  periodic  forces  acting,  so  that  the 
effect  of  the  forces  is  cumulative,  and  when  finally  the  maximum 
amplitude  has  been  attained,  the  force  of  each  blow  of  the  little 
mallet  is  expended  in  overcoming  friction,  and  not  at  all  in 
overcoming  the  inertia  of  the  iron.  The  latter  is  overcome  by  the 
torsion  of  the  wire,  which  is  large  in  proportion  as  the  displace- 
ment is  large. 

2.    THE    ELECTRICAI,   C.\SE. 

Take  now  the  case  of  a  condenser  which  is  charged  and  then  dis- 
charged through  a  circuit  of  resistance  Ji  and  self   induction  P.     If 
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the  resistance  is  not  too  large  the  discharge  will  ■  be  oscillalory,  and 
the  time  of  a  complete  vibration  of  the  electricity  from  /•  around 
through  the  coil  to  /"  and  back  to  P  will  be  very  nearly, 
7"  =  2  jr  \/  c L  That  is,  the  time  depends  on  the  capacity  and 
self  induction,  and  not  to  an  appreciable  extent  upon  the  resist- 
ance. Just  as  the  time  of  vibration  of  the  iron  bar  depends  upon 
the  moment  of  inertia  of  the  bar  and  the  torsion  of  the  suspending 
wire,  and  not  upon  frictional  resistance. 

Now  suppose  the  condenser  and  coil  are  joined  up  in  series  with 
a  small  coil  in  the  centre  of  which  is  mounted  oh  an  axle  a  perma- 
nent magnet  which  can  be  spun  in  a  plane  perpendicular  to  the 
coil.  The  lines  of  force  cutting  through  the  coil  will  induce  an 
alternating  electromotive  force  which  will  charge  the  condenser -so 
that  each  plate  is  alternately  positive  and  negative.  The  maKimunj 
difference  of  potential  of  the  plates  would  be  very  minute,  being 
equal  to  the  small  electromotive  force  induced  in  the  coil  by  the 
rotating  magnet.  Now  let  the  magnet  be  spun  fast  and  faster  unlii 
it  is  synchronous  with  the  natural  period  of  the  coil  and  condenser. 
Then,  as  in  the  case  of  the  vibrating  string  and  the  torsion  pendu- 
lum, the  amplitude  is  greatly  increased  by  the  principle  of  resoi- 
nance.  The  maximum  difference  of  potential  of  the  condenser  is 
many  times  greater  than  the  induced  electromotive  force  of  the 
coil.  The  charge  of  the  conden.ser  surges  back  and  forth  through 
the  coil  in  its  own  natural  period  of  T  =  2  tv  \/  c  L  and  the  foTcfe 
exerted  by  the  revolving  magnet  simply  overcomes  the  resistance 
of  the  circuit.  The  current  is  as  great  as  though  the  coil  had  no 
self  induction.  The  latter  is  not  removed,  howe\-er;  the  great 
difference  of  potential  of  the  condenser  when  it  is  fully' tliarEW 
overcomes  it.  .  ; -;  f'  .'.'■:,•( 

3.    COIL   AND   CONDEN.SER   ON   ALTERNATING   CIRCDIT. 

Let  us  now  join  our  condenser  of  capacity  Cand  coil  o?  resist- 
ance R  and  self  induction    L  across  the    njain  wires  ]V,  an^  Wi  of 
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Figs.  4  and  5.  i   --'j  ■'«'•• 

an  alternating  circuit,  having  a  maximum  difference  of  pottaitial  of 
ISO  volts.  The  potential  of  each  wire  varies  between  the  .limits 
+  75  and  —  75  volts.  As  in  the  last  case,  if  the  natural  period  of 
the  condenser  and  coil  (T  =  2  it  x/'CL)  is  the  same  is  that  of  the 
alternating  electromotive  force,  the  charge  of  the  condenser  ^11 
surge  back  and  forth  in  its  own  period  and  the  maximuin  differ- 
ence of  potential  of  the  plates  of  the  condenser  will  be  many  timfes 
the  impressed  electromotive  force  of  ISO  volts ;  that  is,  the  charge  Q 
of  the  condenser  will  be  much  greater  than  if  the  coil  were  removed, 
and  the  current  through  the  coil  greater  than  if  the  condenser  Were 
removed.  This  is  true  to  a  less  degree  if  the  period  7"  of  the- con- 
denser and  coil  is  not  exactly  the  same  as  that  of  tie  currebt  in  tbe 
mains.  In  a  particular " case,  an  electrometer  connected  to- A 
and  d  gave  a  deOection  of  107  divisions;  to  a  and  tf  of  231 
divisions,  while  to  a  and  b  it  gave  only  86  divisions.  Thus 
the  condenser  has  the  effect  of  raising  the  electromotive  Jorce  which 
acts  upon  the  coil,  and  hence  a  greater  current  is  forced  througli  it. 
The  self  induction  is  not  neutralized;  it  is  overcome  by  an  increased 
difference  of  potential  at  the  terminals  of  the  coil. 

In  order  that  the  current  in  the  coil  may  be  a  maximum,  tbe 
period  /  of  the  current  must  be  the  same  as  the  natural  time  of 
oscillation  of    a  quantity  of    electricity  through    the    condenser  and 

coil;  that  is.  t  must  equal  2  ^  «  x/cX     Since  7  =r  «,  the   number 
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value  of  the  capacity  which  will  have  the  effect  of  neutralizing  tBe 
self  induction,  and  so  give  the  maximum  current  through  the  coil. 
If  /-  ■=  1  henry  and  «  =  100,  -C  is  about  2.  S  microfarads. 

4.    KINKTIC  .AND     POTENTIAL    ENERGY', 

While  the  current  flows  through  the  coil  from  b  to  d  the  charge; 
6{  the  condenser  is  inci-easing,  and  hence  the  maxiuuun  charge  Q, 
of  the  condenser  occurs  at  the  moment  when  the  current  is  zero<, 
On  the  other  hand,  ds  the  charge  flows  out  of  the  condenser  througll.i 
-  '  the  coil,  tbc  current  increases  up  to  «, 
:y.a;s(inium,  which  it  reaches  when  the 
L.'R  I  charge  is  zero,  and  ceases  when  the  charge 

isr—  Q  .  Tbe  energy  is  all  potential  and 
resides  in  the  condenser  when  the  current 
is  zero.  The  energy  is  all  kinetic  and  is 
in  the  coil  when  the  charge  is  zero.'  And 
these  two  quantities  of  energy  are  equal  lo 
each  other:  This  is  exactly  analogous  to 
the  case  of-  our  oscillating  bar  (Fig.  1). 
Its  energy  is  all  potential  when  the  bau 
"comes  to  resti  and  is  resident  in.- title 
twisted  wire.  The  energy  is  all  KineUo 
widen' the  bar  swi-tigfe  through  its  mean  position  >vith  a  maximum 
velocity,  and  there  is  then  no  torsion  in  the  wire.  And  these  two 
quantities  of  energy  are  equal  to  each  other;  being,  indeed,  tbe 
saifne  eiiergy  bartded  to  and  frO  between  moving  bar  and  twisted 
wire'.'  So  it  is  the  same'- energy  in  the  electrieai  case,  handed  to 
^tid  fft-b  betVreen  condenser  and  coil,  appearing  as  potential  energy 
txf'the  stressed  dieletric  of  tbe  condenser  in  one  case,  and  kinetic 
tiiergy  of  the  magnetic  lines  of  force  in  the  ether  surrounding  the 
(?6il  in  fbfe  othfer.  The  potential  energy  of  the  condenser  is  \  Q^  V 
or  J  C  F-\  'The  electro-kinetic  energy  of  the  current  in  the  coil  is 
J  /  /o",  where  /  is  the  maximum  current  in  the  coil.     Hence   C  K' 

=  Z/o'.   ;  (2)  Sjit  when  C  =.-—-1—- Z,,  the ,  self  induction  is  appar- 

4  -'  n' 

ently  eliminated,  for  the  currerrt  has  the  same  valve  it  woi^ld 
have  if   the  self  induction  were  jeiaoved  and.the  cQp^enser  discoti-; 

aected,  ^^Hrace^/^=^,!,J^ai^^^  '' 

ail  .an;* 


■i\\ 


Via.  6,. 


,.'.,-.0 


This"  res'ult  niay  be  slated  a's  follows:"-      '  '    '   '■  ■'  '  •  '•'     •':;': 

'The  maximum  difrcrcncc  of  potattidfof'lhi^ tondetiser-ii  io- thi 

'maximum   undressed  ' cle'dromotive  Jdrtd  'at  'the  reaHance'fi  to  '4hi 

resistances'^'    .'.'-'-'•-    -    .';.!t.j-    .-;.;;;..       .■  .  •■  -.,    .•,.-•.•    ■,, 

This  is'/'iuosr''rrtpoh4ntVes'iilt;;'f6r'^t  sHbWs  that  when  tKe-  Self 
induction  Z,  (aii'd' therefore  the  reactance  2  >r  «'/,)  is  -  large,  while 
li  IS  relatively  smali,  that  the  difference  of  potential  V  to  which 
'the  cottdenser  is  charged  is  mucb  greater  tharnthe  impre.'sed  elec- 
tromotive force.  It' is  this,  as  lijis  already  been  said,  which  over- 
comes the  impedence  of  the  coil.  Instead  of  actually  neutralizing 
the  sel^  induction  of  the  coil'  tbe  condenser '_gives  us  a;  safSeiently 
great  difference  of   potential  to' force  the  same  current    through  the 


of  periods  per  second, 


"VCL 


i:^. '(ITTMsisthe 


VtGsr-¥-tmtt  a 


large   impedfeiite-' that  thf  ■Salter'  im'pfessed'^  eleofroafotive-sfoH^ 
could  cause  to  flow- through 'the  ohtuic  resistance  alone;     ;,i,  iu^-t-i,; 

"''."     ■        S.    NUMfiRldAt     EXAMPLE.'  ''        '''     ■"•■'.'  ?ir»R 

To  illustrate  this  result  let  us  take  the  following  examj)fe:  '  ''■'  ' 
Suppose, the  current  has  132'  complete  periods  per  secohd. '  Let 
the  maximum  applied  electromotive  force  be  ISO  x-olts.  The  TOlf- 
meter  would  indicate  the  square  root  of  the  mean  square  and  would 
stand  at  about  IDS  volts,  Let  the  coefjicieiit  of  self  induction  £  he 
orMjtenth  of  a  henry,  and  the  resistance  A*  be  5  dliffls.  ^Theh 
2  w  «  =  830.       The     impedence    of    the_  circuit    cous^qtietitly''  is 
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1    v/A"-f  »«  /.-  '°'^25  +(830X.l)^  83.15  ohms. 

•            ■             ■          •■    -           lO.S  „ 
yiie   currtMit   without    the    noiulenser    is 1       127  ampires.    The 

value  of  y  given  by  the  aliove  expres.sion  is 

•■■'.     •'  ...    .-„.     lit  n  L  ^      830  X  .1  , 

V  = E  =  — 150  =  2490  volts. 

*•'    •"'■  •     '  A*  5 

Tlius  we  see  that  a  iiiaxilinim  electrotnotive  force  of  ISO  volts  acting 
upon  the  condenser  and  coil  in  series  produces  a  diflerence  of 
potential  of  2,490  volts  on  the  condenser,  and  this  great  value  is 
attaiited  because  of  the  resonance  of  the  condenser;  each  small 
jUipulsc  of  ISO  volts  acts  just  at  the  right  time  to  incre.ise  the  dis- 
placement. In  llie  peuduhim  a  small  periodic  force  in  unison  with 
the  pendulum  soon  produces  a  large  displacement.  The  force  mov- 
ing a  pendulum  is  principally  the  torsion  of  the  wire  in  the  torsion 
pendulum  and  the  force  of  gravity  in  the  common  pendulum,  the 
small  applied  force  simply  overcoming  friction.  So  in  our  electrical 
case,  the  force  overcoming  the  great  inipedence  of  the  coil  is  prin- 
cipally the  great  difference  of  potential  of  the  condenser,  the 
impressed  electromotive  force  only  overcoming  friction,  that  is  the 
obmic  resistance  of  the  coil. 

The  difference  of  potential  of  2,490  volts  acts  upon  the  coil 
together  with  ISO  volts  which  is  a  quarter  of  a  period  different  in 
phase.  The  resultant  of  these  two  forces  is  2494  S,  the  maximum 
value  of  the  differ  nee  of  potential  between  b  and  c  in  Kig.  1.  This 
corresponds  to  an  average  value  of  1746. IS  (I  take  here  as  before 
%/. Sas.7for    convenience)  acting    upon    an  .inipedence  of    83. IS 

1746.15 
ohms.     The   average  current  will  be =21  amperes.     This   is 

the  same  current  that  lOS  volts  would  give  through  S  ohms,  in  the 
case  where  the  capacity  and  self  induction  are  removed. 
§,This  shows  also  how  much  greater  the  stress  on  the  dielectric  of 
the  condenser  is  than  the  applied  electromotive  force  indicates.  If 
the  self  induction  had  been  one  henry  instead  of  a  tenth  of  a  henrj-, 
the  difference  of  potential  of  the  plates  of  the  condenser  would 
have  been  24,900  volts. 

6.    RELATION    or    CAPACITY    TO   SELF    INDUCTION    AND    PERIOD. 

One  is  at  first  thought  surprised  that  the  larger  the  self  induction 
the   smaller   must    be  the  capacity   to  neutralize    it;  the   expression 

'    '■      ■        1 


_  ^  shows    this  to  be  the  case.     Of  course  the  reason  is 

4  Jr  .  2  «-  /- 

that  since  the  time  i  =2^  \/ C  L  in-order  that  the  period  of  the  con- 
denser and  coil  maj-  be  synchronous  with  that  of  the  impressed  elec- 
tromotive force,  the    product    CL  must    be  a  constant,  and  equal  to 

— -  .     Therefore    C  is    inversely    proportional    to  L.     As  an  '  illus- 

■4  tt'        ■ 

tration,  take  again  the  case  of  the  vibrating  string  We  bririg  it 
iiito  unison  with'  another  ■string  by  changing  its  -length,  and  when 
that  has  been  done  it  vibrates  sympathetically '(we  say)  through  a 
wide  amplitude.  Now  replace  the  string  by  a  heavier  one,  and  we 
find  it  must  be  shorter  in  order  to  vibrate  at  the  same  rate.  Just  so 
is  the  case  of  the  condenser  and  coil,  where  capacity  corresponds  to 
length  and  self  induction  to  mass;  the  greater  the  self-induction  the 
smaller  must  be  the  capacity  in  order  that  the  period  of  oscillation 
may  remain  the  same.  It  is  evident  that  if,  while' the  resistance 
remains  tlie  same,  the  self  induction  be  increased  and  the  capacity 
therefore  decreased  in  proportion,  the  maximum  difference  of 
potential  of  the  plates  of  the  condenser  will  be  increased.  For  the 
same  current,  and  therefore  the  same  quantitj-  of  electricity,  flows 
into  the  smaller  condenser  as  into  the  larger,  and  must,  therefore, 
charge  it  to  a  correspondingly  higher  potential, 

•  If,  while  the  self    induction  remains   constant,  the   period  of   the 

•  current  be  lengthened,  the  capacity  must  be  increased.  This  is 
evident  from  the  expression  (1)  for  the  period  of    free  oscillation  of 

•the  coudenser  and  coil,  and  also  from  the  consideration  that  if  the 
condenser  is  charged  less  often,  it  requires  a  greater  charge  each  lime 
to  give  the  same  average  current.  But  the  expression  (1)  shows 
that  if  the  period  of  the  current  be  doubled,  the  capacity  of  the 
,  condenser  must  be  increased  not  twice,  but  to  four  limes  ils  former 
.  value.  This  is  explained  by  the  fact  that  the  coudenser  is  charged 
to  only  one  half  its  former  difference  of  potential,  as  (3)  shows. 
And  so,  with  four  times  greater  capacity,  if  the  condenser  is 
charged  and  discharged  only  one  half  as  rapidly  and  to  a  differ- 
ence of  potential  only  one  half  as  great,  the  average  current  will  be 


just  the  same.  The  vibratiug  string  gives  us  again  an  analogy.  If 
the  time  of  vibration  be  doubled  while  the  total  mass  of  the  siring 
(corresponding  to  the  self  induction)  remains  the  same,  the  length 
(corresponding  to  the  capacity)  must  be  not  twice  but  four  litnti  as 
great. 

7.  CONDl'.NSKK    IN    PAKALLHL    WITH    COIL. 

I.et  us  now  suppose  that  our  condenser  is  joined  in  parallel  with 
the  inductive  coil,  instead  of  in  .series  as  we  have  before  done.  The 
■wires  //',  and  W'j  are  still  suppose<l  to  be  the  constant  potential 
mains  of  an  alternating  circuit.  By  what  process  can  the  condenser 
now  have  (he  effect  of  neutralizing  the  self  induction  of  the  coil? 

If  a  dynamonieler  be  in.serted  between  the  points  b  and  d  (Fig.  6) 
it  will  be  found  that  the  current  is  not  changed  when  the  condenser 
is  disconnected.  This  is  a  very  different  case  from  the  series 
arrangement,  -where  the  condenser  greatly  increases  the  current  in 
the  coil.  In  the  present  case  the  condenser  cannot  increase  the 
electromotive  force  acting  upon  the  coil,  for  it  is  in  parallel  with  it 
and  both  arc  directly  joined  to  the  wires  /(',  and  U\.  Hence, 
since  the  self  induction  of  the  coil  cannot  be  directly  altered,  and 
the  electromotive  force  cannot  be  increased,  we  cannot  e.xpect  the 
condenser  to  increase  the  current  in  the  coil.  But  it  does  affect 
the  current  flowing  from  the  wires  IV,  IV,.  If  the  dynamometer 
be  inserted  between  a  and  b  when  the  condenser  is  joined  as  shown, 
the  current  will  be  found  to  be  much  less  than  when  the  condenser 
is  disconnected.  In  other  words,  the  condenser  maintains  the  same 
current  in  the  coil  while  reducing  that  which  flows  out  of  the 
mains.  The  amount  of  this  reduction  of  the  line  current  depends 
lipon  the  ratio  of  the  impedence  to  the  resistance,  when  the  condenser 

L 

has  the  particular  value  C  =  02    ,    4  ^i  „t  1 »'   If  A*  =  S  ohms  and  the 

impedence  is  83.  IS  ohms,  as  before,  then  the  current  will  be  kept 
4t  1.27  ampere,  in  the  coil,  while  that  in  line  will  be  reduced  in 
the  ratio  of  the  impedence  to  the  resistance;  that  is  83.  IS -r- 5  ^  16. 63 
times.  Hence  the  ling  current  will  be  only  .076  ampere.  If  a  hun- 
dred such  coils  were  joined  up  to  one  dynamo  circuit,  the  current 
would  be  127  amperes  without  condensers  and  7.6  amperes  with 
condensers.  If  the  resistance  of  the  armature  and  line  were  1  ohm 
the  C'R  loss  would  be  16,129  watts  without  condensers  and  58  watts 
with  condensers.  (This,  of  course,  neglects  the  loss  in  the  con- 
densers themselves. )  It  is  evident  that  to  greatly  reduce  the  so- 
called  "wattless"  current  is  a  considerable  advantage,  and  hence 
condensers  may  be  used  in  this  way  in  connection  with  transform- 
ers, motors,  or  any  apparatus  having  a  large  impedence  as  com- 
pared with  ils  resislauce.  Just  how  this  reduction  of  the  line  cur- 
rent is  effected  may  be  seen  from  the  following  considerations. 

8.  CONDENSBR   AND   COIL    INDEPENDENT. 

Suppose  the  coil,  and  coudenser  are  inserted  in  parallel  as  shown 
in  Fig.  7,  the  connecting  wires  ab  and  cd  being  independent.  The 
current  in  the  coil  lags  behind  the  impressed  electromotive  force 
owing  to  the  self  induction,  and  if  the  latter  is  large  the  lag  will  be 
nearly  90  degrees.  On  the  other  hand,  the  charging  and  discharg- 
ing currents  of  the  condenser  are  90  degrees  ahead  of  the  electro- 
motive force.  Thus  the  difference  ot  phase  of  the  two  currents  is 
nearly  half  a  period,  so  that  one  is  flowing  to  the  right  when  the 
other  is  flowing  to  the  left,  and  if  the  two  wires  ab  and  also  cd  are 
united,  the  two  currents  almost  cancel  each  othei.  The  resultant 
current  in  ab  lies  between  the  other  two  in  phase,  agreeing  with 
the  impressed  electromotive  force.  As  an  illustration  take  the  case 
of  the  Edison  three-wire  system.  Instead  of  having  large  currents 
flowing  in  opposite  directions  in  two  parallel  conductors,  the  two 
couductors  are  united  and  the  current  reduced  to  their  difference. 

In  the  case  of  the  condenser  and  coil  it  is  impossible  to  have  the 
coil  curient  and  the  condenser  current  exactly  opposite  in  phase, 
unless  the  ohmic  resistance  is  zero.  If  the  resistance  could  be  zero, 
then  the  two  curreuts  would  be  opposite  in  phase  and  could  be 
made  equal  in  amount,  and  so  completely  neutralize  each  other. 
This,  of  course,  neglects  dielectric  hysteresis. 

Another  way  of  looking  at  this  case  is  to  think  of  the  condenser 
as  discharging  itself  continuously  through  the  coil,  the  energy  sup- 
plied from  the  line  simply  overcoming  the  ohmic  resistance  of  the 
coil. 

.  We  see  then  that  in  the  case  of  a  condenser  in  parallel  with  an 
inductive  coil  between  two  constant  potential  mains,  it  does  not 
really  reduce  the  self  induction  of  the  coil  anj-  more  than  when  in 
series.  But  it  seems  to  neutralize  it  and  at  the  same  time  lo  greatly 
increase  the  resistance.  For  where  as  a  current  of  say  1.27  amperes 
flows   out   of    the   mains  without   the   coudenser,  only  .076  ampere 
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flows  out  with  the  coiiJeiiscr  in  parallel,  ami  this  small  current  is 
in  phase  with  the  impressed  electromotive  force. 

9.   CONSTANT    CURRENT   CIRCOTT. 

Let  US  now  suppose  the  coil  and  condenser  to  be  in  parallel,  not 
on  a  constant  potential  circuit,  but  on  a  constant  current  circuit, 
alternating  as  before.  Then,  since  the  averaKe  value  of  the  current 
I  is  maintained  constant,  the  effect  of  the  condenser  will  be  to 
greatly  increase  the  current  in  the  co'l.  I'or  the  action  of  the  coil 
and  contleuser  will  be  the  same  as  before  and  the  ratio  of  the  cur- 
rents /  in  the  coil  and  «  in  the  line  will  depend  only  on  the 
impedence  and  resistance,  when  the  capacity  has  the  particular  value 

C=  n,  ,  -7 — j — j— /"«■  But  since  the  coil  has  undiminished  imped- 
ance, and  the  current  in  the  coil  is  increased  in  the  ratio  of  the  imped- 
ance to  the  resistance,  the  electromotive  force  on  the  terminals  a  b 
of  the  coil  will  be  correspomlingly  increased.  In  the  case  already 
taken,  where  the  ohraic  resistance  was  5  ohms  and  the  impedance 
83.  IS  ohms,  the  electromotive  force  would  be  increased  nearly  i7 
times.  Thus  we  see  that  a  parallel  arrangement  of  coil  and 
condenser  on  a  constant  current  circuit  has  the  same  effect  as  a 
series  arrangement  on  a  constant  potential  circuit;  it  increases  the 
electromotive  force  acting  upon  the  terminals  of  the  inductive  coil, 
and  so  forces  as  great  a  current  through  it  as  though  Uie  self 
induction  were  annulled  ami  the  condenser  not  used. 

This  last  arrangement  in  parellel  is  very  useful  on  electromagnets 
of  large  self  induction,  as  for  instance  in  telegraph  instruments  on 
long  lines,  where  it  increases  the  electromotive  force  acting  upon 
the  electromagnet  and  decreases  that  spent  upon  the  line,  so  increas- 
ing the  efficiency.  We  see  then  that  a  condenser  never  actually 
annuls  or  neutralizes  a  self  induction,  although  it  is  convenient  so 
to  speak  of  the  effect  just  as  we  say  "the  snn  rises."  There  is 
perhaps  no  harm  in  the  expression  if  we  always  keep  in  mind  the 
correct  explanation.         ■ 

Rope  Driving— XIX. 

BY     J.     J.      FL.4.THER. 

From  the  foregoing  it  is  obvious  that  for  a  given  rope  and  tension 
the  least  diameter  of  pulley  which  may  satisfactorily  be  used  under 
known  conditions  should  be  dependent  upon  the  velocity  of  the 
rope,  and  should  vary  with  the  size  of  the  latter  in  such  a  manner 
that,  for  any  given  speed,  the  pulley  diameter  will  be  proportional 
to  some  power  greater  than  unity  and  less  than  the  cube  of  the 
diameter  of  the  rope.  From  an  investigation  of  numerous  examples 
in  operation  under  var3ing  conditions,  some  of  which  work  satisfac- 
torily and  others  very  poorly,  it  would  seem  that  while  the  value 
\~M^  may  give  a  suitable  diameter  ot  pulley  for  a  soft  cotton  rope  of 
APPARENT  DIAMETER=D 
REAL  •■  =D-2x 


Fig.  49.— Di.^meter  of  Rope  Pulley. 


small  diameter,  snch  a  valne  is  entirely  too  small  for  an  equal-sized 
nianilla  rope;  but  on  the  other  hand,  Add  is  somewhat  larger  than 
absolutely  necessary  for  these  ropes — although  it  is  always  desirable 
to  use  such  a  pulley  if  conditions  permit.  If  for  any  reason  it  is 
necessary  to  adopt  a  small  pulley,  the  least  pitch  diameter  for  a 
sheave  to  be  used  with  manill?  rope  working  under  an  assumed 
tension  of  200rf'  pounds  may  be  determined  from  the  following 
empirical  formula,  which  is  believed  to  represent  the  requirements 
q{  good  practice: 

D  =  d'--  X  '\/~V+  12" 
in  which  D  =  pitch  diameter  of  pulley  in  inches; 

d  =  diameter  of  rope  in  inches; 

V  =  velocity  of  rope  in  feet  per  minute. 


In  order  to  simplify  the  use  of  this  formula  the  following  values  of 
('')'•'.  and  VF  have  been  calculated  as  given  in  Table  XVII.  Table 
XVIII.  gives  values  of  /^  for  rope  varying  from  ;V  inch  to  2 
inches  in  diameter  running  at  2,000  to  5,000  feet  per  minute.  When 
the  speed  of  the  rope  is  not  known  the  diameter  given  in  the  last 
column  should  be  used  for  the  minimum  size  of  pulley;  in  fact, 
it  would  be  better  to  use  these  diameters,  or  even  larger  ones,  in 
all  cases,  provided  the  constructive  features  in  the  plant  will  permit 
their  application.  Witn  an  increased  tension  in  the  ropes  the  diame- 
ter of  pulley  should  be  increased  also.  In  the  same  way  if  the  work- 
ing tension  should  be  less  than  200d^  pounds,  then  the  diameter  of 
pulley  may  be  less  than  here  given. 

If  cotton  rope  be  used,  the    least    diameter  of  pulley  may  also  bs 
taken  somewhat  less. 

TABLE  XVII.— VALUES  OF  d'-';  AND  'vA-p 


DUmet«r  of  rope.  </ 

1000 

1 
1 

L500 
11.4 

1.46 
2000 
U.6 

Hi 
1  V> 
3000 
14.4 

1      1« 
2  59 
4000 
1S.« 

3.25 

Ve'ocit;  ofroi-e, P'inft  pirmin. 
Value  of  '\/»'. 

TABLE     XVIIL— LEAST     DIAMETER    OF      PULLEY      FOR 
GIVEN  DIAMETER  -AND  SPEED  OF  MANILLA  ROPE. 

D  =  (ar'--')X  VF+  12" 


Diameter   of 

Ve 

locity  of  Rope  i 

n  Feel  per  Minute. 

Rope. 

2000 

3000 

4000 

5000 

H 

» 

21 

22 

22M 

1 

25« 

26H 

28 

29 

1« 

30« 

33 

35 

37 

IH 

37 

40  "^ 

43« 

46 

m 

2 

44 
S3 

49 

58H 

^ 

r 

TABLE  XIX.— ROPE  PULLEYS  FOR  GENERAL  USE. 


Diameter  of  Ropes. . 
Diameter  of  Pulleys 


^4 

1 
35 

48 

60 

IM 
72 

It  is  well  to  remember  that  the  cause  of  many  failures  apd  much 
trouble  experienced  in  rope  driving  is  due  to  the  use  of  too  small  a 
pulley  for  the  size  of  rope  and  tension  carried,  but  we  have  yet  to 
hear  of  a  case  where  the  diameter  of  pulley  has  been  too  great. 
When  it  is  not  absolutely  necessary  to  restrict  the  diameter  to  the 
smallest  possible  which  should  be  used,  the 
least  diameter  should  conform  to  that  given 
in  Table  XIX,  which  has  been  arranged  for 
general  work,  and  gives  least  diameters  to 
the  nearest  half  foot,  for  rope  pulleys  soit- 
ible  for  all  speeds  within  the  limits  of  good 
practice. 

AVhen  a  close  velocity  ratio  between  driver 
and  follower,  greater  or  less  than  unity,  is 
required,  the  pitch  diameter  of   each  pulley 


Fig.  so. — Built  Up  Rope  Pulleys  for  Light  Work. 

should  be  measured  from  the  point  of  tangency  of  the  rope  in  the 
groove,  and  not  from  the  centre  of  the  rope.  For,  if  D  represents 
the  diameter  of  driver  measured  to  centre  of  rope.  Fig.  49,  and  F, 
the  corresponding  diameter  of  follower,  the  velocitv  ratio  will  be 
/?— 2jr 

t; where  x  is  the  common  vertical  distance  between  centre  of 

F—2  X 

rope  and  point  of  contact.  Where  the  pulleys  are  the  same  size,  it 
is  obvious  that  the  velocity  ratio  will  not  be  changed,  but,  as  the 
difference  in    diameter  increases,  the    influence  of  x  will   be   more 

3  J, 2  X 

marked ;  thus,    if  Z?  =  3    f,    the    velocity    ratio    will  be   '- 

F—  2x 
3  F 
— a  result  manifestly  greater  than  -— .     In  any  case  the  smaller  tlie 
F 
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tliamctcr  of  pulleys  for  a  given  velocity  ratio,  the  j;reater  the  effect 
of  the  f|uaiitity  .r.  In  ordinary  single  transmission  it  will  be  siifli- 
ciently  close  to  assume  the  diameter  of  pulley  as  measured  frotu 
centre  of  rope. 

It  is  evident  from  the  previous  consideiations  that  the  condition 
and  shape  of  the  groove  is  a  matter  of  nuicli  importance;  so  gener- 
ally is  this  recognized  that  manufacturers  now  almost  universally 
turn  their  rims  to  special  gauges  and  templets  which  insure  uni- 
formity in  diameter  and  shape  of    groove.     Special    tools  have  been 


to    side,  rubbing    against    each  other,  and    frequently    against  side 
posts,  walls,  floors,  and  other  obstructions    which    rapidly  destroys 
the  rope. 
.Mtempts  have  been  made    to    produce    a    finished    surface  in  the 

I  I  . 


Rope  Pulley  with  Tlrned  Steel  Arms. 


Fig.  S3.— Rim  Sections. 


devised  for  turning  the  grooves,  and  one  prominent  manufacturer 
has  constructed  a  special  machine  in  which  the  rims  are  milled  out. 

By  this  process  some  of  the  smaller  pulleys  are  machined  in  one 
operation — as  many  cutters  being  used  as  there  are  grooves  to  be 
milled;  uniformity  of  pitch,  diameter  and  contour  are  thus  insured 
independently  of  the  operator. 

Formerly  the  bottom  of  the  groove  was  furnished  with  spikes  or 
the  sides  were  cut  into  angular  teeth  in  order  to  prevent  the  rope 
from  slipping,*  but  a  greater  experience  with  rope  driving  has 
shown  that  the  whole  surface  of  the  groove  must  be  perfectly 
smooth,  and  should  be  carefulh'  polished  as  well  as  machined,  since 
the  fibres  of  the  rope,  if  allowed  to  rub  on  a  rough  turned  or  cast 
surface,  will  gradually  break,  fibre  by  fibre,  and  thus  give  the  rope 
a  short  life.  It  is  also  necessary  to  avoid  using  any  pulley  with 
sand  or  blow  holes  in  the  groove,  as    they    are  very  destructive  to  a 


Fig.  52.— Wood -Filled  Rope  Pulley. 

rope;  when  blow  holes  occur,  if  not  honeycombed  e.KCessively, 
they  should  be  filled  in  with  lead,  or,  preferably.  Babbitt's  metal, 
otherwise  the  pulley  should  not  be  used.  Some  rope  pulleys  are 
simply  cast  and  the  rims  smoothed  up  by  holding  a  piece  of  abra- 
sive material  such  as  a  broken  emery  wheel  or  grindstone  against 
the  surface  of  the  groove,  while  the  pulley  revolves  at  a  high  speed. 
While  this  may  produce  a  smooth  surface,  such  an  expedient  is 
doubtful  economy,  ior  no  matter  how  carefully  a  multiple-grooved 
pulley  may  be  cast,  it  is  almost  impossible  to  obtain  a  rim  all  the 
grooves  of  which  are  true  and  of  the  same  diameter;  the  result  is 
that  with  such  pulleys  the  ropes  tend  to  vibrate  and  sway  from  side 
•Willis:  "Principles  of  Mrthauism.'* 


groove  bv  casting  the  rim    in    an    accurately  turned  chill,  but  such 
pulleys  have  not  been  as  successful  as  anticipated. 

A  form  of  pulley  introduced  by  the  Link  Belt  Engineering 
Company,  of  Philadelphia,  consists  of  au  iron  sheave  cast  in  rings, 
some  with  and  some  without  arms  and  hub,  from  which  a  complete 
pulley  is  built  up  having  the  requisite  number  of  arms  for  strength, 
and  at  the  same  time  being  light  and  free  from  excessive  shrinkage 
strains  liable  to  exist  in  wheels  having  light  arms  and  heavy  rims 
and  hubs. 


Fig.  54.— Rim  Section— English  Form. 

The  sheaves  have  a  slight  projection  on  one  side  and  correspond- 
ing recess  on  the  other,  with  bolt  holes  at  the  circumference,  so 
that  a  multiple-grooved  pulley  with  any  number  of  grooves  may  be 
readilv  built  up  by  bolting  the  sections  together,  as  shown  in  Fig. 
50.  These  wheels  are  made  from  metal  patterns  and  moulded  in  a 
three-part  iron  flask.  The  core  which  makes  the  groove  is  con- 
tinuous and  of  green  sand,  producing  a  very  smooth  casting.  The 
groove  is  finished  with  an  emery  wheel  swinging  in  a  frame  like  a 
cut  off  saw,  the  final  finish  being  given  by  the  use  of  emery  and  oil. 

While  this  process  produces  a  single  grooved  wheel  more  cheaply 
than  by  turning,  it  is  doubtful  whether  from  a  manufacturing 
standpoint  there  is  any   economy  in    the    built-up  wheel,  when    we 
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consider  the  degree  of  accuracy  now  obtained  in  moulding  multiple- 
grooved  wheels  and  the  consequent  reduction  of  labor  in  turning 
tbem. 

Another  special  form  of  rope-driving  pulley  is  that  made  by  John 
Musgrave  &  vSons,  liolton,  England.  This  pulley,  Fig.  SI.  it  will 
be  noticed,  is  extremely  ligbt,  but  is  suflRciently  strong  for  the 
requirements.  This  lightness  is  attained  by  the  use  of  steel  arms 
turned  tapering  and  firmly  secured  to  the  rim  and  the  hub,  which 
latter  is  spilt  in  three  segments  and  ringed  with  steel.  By  the  use 
of  this  form  of  pulley  the  shafts  are  relieved,  to  a  considerable 
extent,  of  the  weight  and  consequent  friction  entailed    by  the  ordi- 


PiG.  55.— Rim  Section— Improved  Engxish  Form. 

nary  pullej-,  and  there  are  no  excessive  shrinkage  strains  to  contend 
with  as  is  usually  the  case  with  the  common  form  of  single  casting 
pulley.  In  pulleys  of  this  form  where  wrought  iron  and  steel  rods 
are  used  for  arms,  the  ends  of  the  rods  should  be  dipped  in  acid 
and  tinned  before  setting  in  the  mould.  In  addition  to  this,  the 
rods  are  sometimes  headed  up  and  grooves  turned  in  the  ends. 

The  bottom  of  the  groove  in  cast-iron  pulleys  is  sometimes  filled 
with  wooden  blocks  dovetailed  into  a  channel  cast  to  receive  them, 
in  which  case  the  rope  runs  on  the  bottom  and  the  shape  of  the 
groove  approximates  that  shown  in  Fig.  52  After  being  fitted  and 
secured,  the  groove  is  trued  up  and  turned  out  to  the  desired  shape' 
Gutta-percha,  rubber,  leather,  tarred  hemp,  and  other  .substances 
have  been  used  for  the  same  purpose;  but  in  the  best  modern  prac- 
tice a  smooth  cast-iron  surface  is  preferred  to  any  other,  and  we 
find  these  groove  linings  confined  in  most  part  to  pulleys  used  in 
wire  rope  transmissions  and  hoisting  machinery. 

Of  late  years  an  all-wood  rim  with  V  or  U    grooves  has  been  used 


angle  of  groove  45  when  rope  is  in  its  normal  position 
Fig.  56.— Rim  Section— Grooves  with  Circular  Arcs. 

to  some  extent,  as  it  makes  a  cheap  pulley,  and  is  very  satisfactory 
for  light  work  when  a  semi- circular  groove  is  adopted.  Wooden 
rims,  however,  should  not  be  used  for  heavy  work,  and  the  slip  of 
the  rope  should  be  reduced  to  a  minimum,  otherwise  the  grooves 
and  ropes  will  be  rapidly  cut  out  and  the  whole  system  will  be  very 
unsatisfactory. 

The  proportions  of  rope  pulley  rims  depend  somewhat  upon  the 
shape  of  groove  adopted.  Some  manufacturers  have  a  standard 
groove  with  straight  sides  which  may  be  used  for  several  different 
sized  rope,  as  shown  in  Fig.  53.  For  light  work  such  a  pulley  is 
very  satisfactory,  and  has  many  advantages  in  regard  to  constructive 
features  not  possessed  by  any  other  form.  The  groove  shown  in 
Fig.  54  *  is  very  commonly  used   in    England,  but   in  this  cotmtry 

*  I(OW  &  Bevis'  "Machine  Design"/',  p,  156. 


manufacturers  of  large  rope  pulleys  usually  prefer  a  form  in  which 
the  abrupt  change  in  profile  (as  at  a)  does  not  occur.  Of  these, 
the  more  common  form  is  a  modification  of  the  I\nglish  section,  in 
which  the  straight  sides  forming  the  angular  groove  is  connected  to 
the  rib  between  the  grooves  by  curves  as  in  Fig.  55. 

.Another  form  which  has  much  in  its  favor,  especially  for  the 
independent  rope  system,  is  the  circular  arc  groove,  in  which  the 
sides  are  formed  by  arcs  of  circlts  having  a  radius  approximating 
2!^i  diameters  of  rope.  Working  proportions  for  this  groove  are 
given  in  Fig.  56,  in  which  the  unit  d  equals  the  diameter  of  rope. 
It  will  be  noticed  that  the  centre  for  the  curve  is  located  at  the 
intersection  of  a  line  drawn  through  the  centre  of  the  rope  at  an 
angle  of  22  "2°  with  the  horizontal  drawn  through  the  tops  of  the 
dividing  ribs;  the  angle  of  the  groove  embraced  by  the  rope  is  thus 
dependent  upon  the  position  of  the  latter  in  the  groove.  In  its 
normal  position  the  angle  is  one  of  45°.  The  Walker  groove  as  now 
used  in  rope  pulleys  made  by  I'raser  &  Chalmers,  of  Chicago,  and 
the  Walker  Manuf.icturing  Company,  of  Cleveland,  has  its  sides 
formed  with  circular  arcs  similar  to  Fig.  56,  but  the  angle  of  the 
groove  is  more  acute;  at  the  point  of  tangency  when  the  rope 
simply  rests  in  the  groove  the  angle  measures  33°. 

Rope  pulleys  for  ordinary  tran.smis>ions  are  usually  flat  on  the 
inside  of  the  rim,  or  slightly  tapered,  as  shown  by  the  full  lines  in 
Fig.   56. 

In  large  wheels,  however,  the  rim  is  frequently  swept  up,  and 
where  the  weight  with  a  flat  rim  would  be  greater  than  required 
for  strength  or  steady  running,  the  inside  is  hollowed  out,  as  shown 
by  dotted  line.  This  gives  a  more  nearly  uniform  section,  and 
makes  a  stronger  and  lighter  wheel,  but  the  expense  of  construction 
is  greater. 

(To  be  continued.) 


Practical  Notes  on  Dynamo  Calculation.— XXXIII. 


BY   ALFRED    E.    WJENER. 

Pari  J  v.:     Calculation  of  Magnetizing  Forces. 

Part  V. :     Calculation  of  Magnet  Winding. 

In  the  preceding  sections  of  this  serial.  Part  I:  Calculation  of 
Armature;  Part  II:  Calculation  of  Magnetic  Flux,  and  Part  III: 
Dimensioning  of  Field-magaet  Frame,  have  been  treated. 

The  formula  and  tables  thus  far  given  enable  the  complete  design 
of  the  armature  with  its  winding  and  all  its  details,  provide  the 
means  of  computing  the  requisite  magnetic  flux  to  be  set  up  by  the 
field  magnet  in  order  to  obtain  the  required  output  at  the  given 
conditions;  and,  finall3',  give  the  best  and  most  economical  dimen- 
sions of  the  field  magnet  frame  of  the  machine.  To  complete  the 
design  of  a  dynamo  it  therefore  only  remains  to  calculate  the  mag- 
netizing force  required  to  produce  the  necessary  magnetic  flux,  and 
to  find  a  magnet  winding  which  furnishes  the  requisite  magnetomotive 
force  at  the  specified  increase  of  field  magnet  temperature. 

As  time  does  not  permit  the  full  treatment  of  the  remaining  por- 
tion in  the  columns  of  The  Electrical  World,  the  reprint  in 
book  form  of  this  serial  being  in  the  hands  of  the  W.  J.  Johnston 
Company  now,  the  application  of  the  formula  and  tables  already 
given,  together  with  that  of  the  parts  not  yet  published,  are,  in  the 
following,  shown  by  means  of  a  practical  example. 

Part  VI.:    Practical  Examples  of  Dynamo  Calculation. 

From  the  numerous  cases  considered  in  Part  VI.  the  following  be 
selected : 

To  design  a  ^00-kw  bipolar  horseshoe-type  dynamo,  Edison  Type, 
to  give  ^00  I'olts  and  600  amperes  at  a  speed  of  400  revs.  p.  mtn. 
Armature  to  be  a  smooth  drum;  magnets  to  be  of  wrought  iron  and 
to  have  a  shunt  winding  producing  a  rise  of  zo°  C.  in  field  coil  tem- 
perature. 

I.   Calculation  of  Armature. 

I.  Length  of  Armature  Conductor.  In  bipolar  horseshoe-tjpe 
dynamos  not  having  a  pole  bushing  or  pole  bridges  (see 
Chap.  44,  Vol.  XXV.,  p.  174),  the  percentage  of  effective 
armature  circumference  varies  from  67  to  80  per  cent. ,  corre- 
sponding to  a  polar  arc  of  from  60°  to  72°,  respectively.  In 
the  present  example,  which  is  about  the  limit,  in  output,  to 
which  a  bipolar  design  can  yet  be  carried,  the  upper  limit 
of  /3  =  .80  can  safely  be  taken  for  the  ratio  of  polar  embrace, 
for,  it  follows  from  Table  XV.  (Vol.  XXIII.,  p.  743),  that 
the  height  of  the  winding  space,  and,  therefore,  the  length 
of  the  air  gaps  increases  in  a  very  much  smaller  ratio  than 
the  diameter  of  the   armature,  in    consequence  of   which    a   greater 
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A,.  = 


-  =  530  feet. 


|)ercentage  of  polar  arc  in  a  large  diameter  armature  will  yet  pro- 
(lure  a  higher  ratio  of  distance  between  pole  corners  to  length  of 
gap  spaces  (see  Table  XLVII.,  Vol.  XXIV.,  p.  549),  than  a  small 
percentage  will  in  a  small  size  armature. 

For  ;1=.80,  Table  II.  (Vol.  XXIII..  p.  712)  gives  the  value  of  v= 
.013  for  the  unit  armature  induction.  Consulting  Table  III.  (Vol. 
XXIir,  p.  740),  and  Table  IV.  (Vol.  XXIII.,  p.  713),  we  obtain  the 
conductor  velocity  and  the  field  density  best  adapted  for  the  case 
under  consideration ; 

From  Table  III. :      6'— SO  feet  p.  sec. 

"     IV.:*     ,10=30,000  lines  of  force  per  sq.  inch. 
The  total    R.  M.  F.  that  has  to   be  generated   in   the   armature   in 
order  to  give  an   output   B.   M.   F.  of  500  volts,  by  Table  VI.  (Vol. 
XXIII.,  p.  713),  is: 

E  -  e  +  .<ily.  e  =  1.03  X  500  =  515  volts. 
By  means  of  formula  (3)  we  can  now  at  once  obtain  the  length  of 
active  conductor  for  the  armature,  viz.  : 
20,000  X  515 
.013  X  50  ^  30.000 

2.  Area  of  Armature  Conductor  and  Selection  of  Wire.  Prom 
(4)  the  cross-section  of  the  armature  conductor  is  found 

V  =  300  X  60O  =  180,0Q0  circular  mils. 

Taking  three  cables  made  up  of  7  No.  13  B.  W.  G.  wires,  having 
.095"  dia.  and  9025  C.  M.  area  each,  we  have  a  total  actual  cross- 
section  of  3  X  7  X  9025  =  189,525  C.  M.,  the  excess  amply  allowing 
for  the  difference  between  the  current  output  and  the  total  current 
geneialed  in  the  armature,  see  Chap.  6,    Vol.   XXIII.,  p.   714. 

A  cable  is  preferable  in  case  of  a  large  machine  carrying  a  heavy 
current,  on  account  of  the  better  ventilation  effected  by  air  circula- 
tion in  the  spaces  between  the  single  wires  as  well  .is  between  the 
cables 

In  accordance  with  Chap.  10  (Vol.  XXIII.,  p.  772),  a  single  cov- 
erinj;  of  .007"  is  selected   for   the   single    wire^,  and    an  additional 
double  coaling  of  .016"  is  chosen    for    each    cable    of    seven  wires; 
making  the  total  diameter  of  the  insulated  cable,  see  Fig.  136, 
<5',.  =  3  X  (.095"  +  .007")  -f-  .016"  =  .322". 

3.  Diameter  of  Armature  Core.  The  diameter  of  the  armature 
core  is  obtained  from  the  mean  winding  diameter,  formula  (6),  bj' 
means  of  Table  VII.  (Vol.  XXIII.,  p.  714). 

From  (6): 


400 


28.75  inches. 


^      From  Table  VII.:     </„  =  .97  X  28.75  =  28  inches. 

/.  Length  of  Armature  Core.     The  number  of  cables  per  layer, 
from  formula  (9)  and  Table  XIV.  is: 

_  28  X  T  X  (1-  .08)  _  87.965  X  .92  _ 
°  ~  .322  ~  .322  "~         ' 

the  number  of  layers,  from  formula  (11)  and  Table  XV.  : 
.8"  — 5/32'' 


.322 
Length  of  core,  from  formula  (12),  three  cables  being   in    parallel 
(/.=3): 

12  X  530  _  12  X  530 
252  X  2   ~        116 


/« 


■=  38  inches. 


5.  Arrangement  of  Armature  Winding.     Number  of  commuta- 
tor bars,  from  Table  XVI.  and  formula  (15): 

500  X  2        500  X  2 

n   >  < ;  or  n  „,„  =  50,  and  «  „,„.<  =  100. 

20  10 


Actual  number  of  armature  coils:    n  —  — 

Difference      of     potential      between      two 
500  V  _ 

-  =  11.9  volts. 


of     potential 
500  X  2 

84 


Number  of  turns  per  coil,  by  (17)  :  m  ~  ^^ 


\s2  X 


-=  1. 


84  X  3 

The    armature-winding,  therefore,  consists  of    84  coils,  each   con- 
sisting of  1  turn  of  3  c  ibles  maile  up  of  7  No.    13   B.W.  Cl.  wires. 

Oue  armature  division,  containing  the  beginning  of   one  coil  and 
the  end  of  the  one  diametrically  opposite,  is  shown  in  Fig.  137. 

6.    Weight  of  Armature  Winding.     The   total  length  of   arma- 
ture conductor,  from  formula  (21)  is: 

/  28\ 

Lt  -  530  X  ( I  +  1.4  X  ^j  =  1,075  feet. 

Total  weight  of  wire,  bare,  from  (28)  and  wire  gauge  table  : 
tba  =  1,075  X  21  X  .02732  =  620  lbs. 

*  See  note  at  the  bead  of  Section  III.  (Vol.  XXIII.,  p.  740). 


Total  weight,  covered,  formula  (29)  and  Table  XXI.: 

lf>'a  =  1.031  X  620  =  640  lbs. 
7.  Armature  /Resistance.     From  (31)  : 
1 

ra  = X  1,075  X  .001144  :--  .0147  ohm,  at  15.58  C. 

4  X  21 

.V.   t/seful  Flux.     From  (92) : 

6  X  515  X  10» 

*  = -  =  46,000,000  webers  =  46  megawebers. 

2  X  84  X  400  '^ 

9.  Radial  Depth,   Mean    Cross-Section    and    Average   Magnetic 

Density  of  Armature  Core.     Taking  a  maximum  density  of  70,000 

webers  per  sq.  inch  in  the  smallest  cross-section  of  the  armature 

core,  see  Table  XVII.,  formula  (18)  gives  a  radial  depth  of 

46,000,000 

Oo  = =  9^4  inches. 

2  X  70,000  X  38  X  .9 

The  maximum  depth  of  the  core,  /'  „,  that  is,  half  the  largest  chord 
that  can  be  drawn  between  the  outer  and  inner  core-peripheries 
can  be  obtained  from  Fig.  138  : 

*',.  =  %/  14»  ~  i%*  =  13.4  inches. 
The  mean  sectional  area  of  the  armature  core,  therefore,  is : 

.-/„  =  (9.75  +  13.4)  X  38  X  .9  -  792  sq.  ins., 
and  the  average  magnetic  density  in  the  armature-core: 
46,000,000 

(".a  = =  58,000  webers  per  sq.  inch. 

792  f         I 

10.  Energy  Losses  in  Armature.    From  (35),  the  C  R  loss  is  : 

Wu  =  1.2  X  600«  X  .0147  =  6,350  watts. 
400 
The  frequency  is  Ni= =  6.67  cycles  per  second. 


The 


60 
lass  of  the  armature  core,  from  (38): 

18,"+"'  X  T  X  38  X  9K  X  .9 


M: 


1,728 


The    hysteresis  factor  for   (Ea  =  58,000,  from  Table  XXIV. 
Fig.  136  Fig.  137  Fig.,138 


84  DIVISIONS 


Figs.   136,  137,   138,   140  and  141. 

7  =  20.92,  and  the  eddy  current  factor  for  (B^  =  58,000,  and  i  = 
.020",  from  Table  XXVII.,  is  £  =  .097;  hence  the  energy  losses 
due  to  hysteresis  and  eddy  current.s,  from  (39)  and  (41), 
respectively : 

Wh  =  20.92  X  6.67  X  11  =  1,535  watts. 
w,.  =  .097  X  (6.67)'  X  11  =        47     " 
The  total  energy  dissipation  in  the  armature,  by  (42),  is : 
Wa  =  6,350  +  1,535  +  47  =  7,932  watts. 
//.  Specific  Energy  Loss  and  Temperature  Increase  in  Armature. 
From  Table  XXIX.,  the  length  of  the  heads  of  our  armature 
will  be  : 

/ft  =  .35  X  28  4-  2  X  .8  =  W/z  inches. 
The  radiating  surface,  consequently,  from  (44)  : 

Oa  =  (28  -H  2  X  .8)  X  !r  X  (38  +  1.8  X  11'2)  =  5,550  sq.  ins. 
The  pole  area  being  about  30   X  w  X  38  X  .8  =  3,040  sq.  ins.,  the 

3,040 

ratio  of  pole  area  to  total  radiating  surface  is  . =    .55  ;    and 

•^  5,550 

since  the  peripheral  velocity  is  50  feet  per  second,  we  obtain, 
from  Table  XXX.,  a  specific  temperature  increase  of  ra  =45.5° 
C.  The  rise  of  armature  temperature,  therefore,  will  be,  by 
formula  (47) : 

7  93'' 
ta  =  45.5  X  -^— ^  =  45.5  X  1.43  =  65°  C, 
5,550 
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J2.     Circumferential   Current   Density  and  Running    Value  of 
Armature.     From  (49)  we  obtain  : 
600 

168  X     '' 

y  =   —  =  572  amperes  per  inch  of  core  circumference. 

'         28  X  "• 
This  value  is  within  the  load  limit  given  in  Chap.  20;  the  output  of 
the  dynamos  under  consideration,  300  kilowatts,  must,  therefore,  be 
within  the  limit  of  maximum  safe  output,  which  is    really  the  case, 
for,  from  (53)  we  obtain: 

»^ina.r  =  28«  X  38  X  .91  X  30,000  X  400.  X  lO"^  325,000  watts. 
The  running  value  of  the  armature  is  found  from  (54): 

515  X  600  ..         ^  . 

/>  =  20,000  X =    332   watts   per    lb.    of    armature 

620  X  30,000 
conductor  at  .10  =  20,000,  which  is  within  the  practical  limits  given 
in  Table  XXXIII. 
//.  Dimensioning  of  Magnet  Frame. 

1.  Total  Flux  Through  Magnetic  Circuit.  From  Table  LII.  (^'ol. 
XXIV.,  p.  647),  the  probable  leakage  factor  of   a  300-kw  upright 

horseshoe-type    machine  is  ?.  =  1.20,  and  therefore  the  approxi- 
mate total  flux  : 
*'=  1.20  X  46,000,000  =  55,200,000  webers  =  55.2  megawebers. 

2.  Area  of  Magnet  Frame.  The  cores  and  yoke  being  of 
wrought  iron,  the  sectional  area  required,  according  to  Table 
LIX.,  is  : 

55,200,000 

=  614  sq.  ins. 


90,000 

_j.   The  Magnet   Cores.     The   cylindrical  form 
being  chosen,  the  diameter  of  the  magnets  is : 
4 


of   cross-section 


-J 


614  X  —=28  ins. 


The  length  is  obtained  from  Table  LXIV.  (Vol.  XXV.,  p. 
343),  by  interpolation,  viz.:  /m  =  35  inches.  Distance  apart,  from 
Table  LXVIII.:      <:    =  16  inches.      . 

4.  The    Yoke.     The   width  of  the    yoke,  iu  the  type  chosen,  is 

equal  to  the  diameter  of  the  cores,  therefore,  its  height : 

614        ^,  .      ^ 
Ay  =   "    =  22  inches. 

The  length  of  the  yoke  is  given  by  the  diameter  of  the  cores  and 
by  their  distance  apart: 

/„  =  2  X  28  -f-  16  =  72  inches. 

5.  The  Pole-FHeces.  The  bore  of  the  field  is  found  by  adding 
the  following  items  : 

Diameter  of  armature  core =  28.000 

Winding 4  X  .322"  =    1.288 

Insulation  and  binding 2X       -^-i"  —       .312 

Clearance  (Table  XLVIII.)....     2X      .2"=      .4 

Field  bore :...  dp  =30.000  inches. 

Pole  distance,  from  Table  XL, VII.:  fp  =  5  X  (30  —  28)  =  10  inches. 
In  Table  LXX.   (Vol.  XXV.,  p.  370),  the  remainiag  dimensions 
of  the  pole-pieces  for  the  case    in   question,  cast   iron  being  em- 
ployed, are  given  as  follows  : 

Height  of  pole-pieces hp  =  30^4  inches. 

Length"  "  /p   =  38 

Thickness  in  centre ^15  " 

6.  The  Zinc  Blocks.  Table  LIV.  gives  the  height  of  zinc  blocks 
for  dynamos  of  300  kw  capacity  and  with  a  28-inch  drum  arma- 
ture as  hz  =  11  inches. 

Fig.  139  shows  the  field  magnet  frame  thus  dimensioned. 
///.   Calculation  of  Magnetic  Leakage. 
The  permeance  of  the  gap  spaces,  from  (126),  is: 
.141» 


Pi  = 


X  (28XT 


-H  30  X  T  X 


180" 


IX  38 


1^40 
"276"  " 


1.30  X  (30  —  28) 
The  permeance  across  the  magnet  cores,  from  (129): 
28  X  T  X  35  3.080 

74 


593. 


Pt 


2  X  16  -I-  1.5  X  28 
Permeance  across  pole-pieces,  by  (114): 


=  -^=T-=41.6. 


/".= 


X  [38  X  (30  -I-  5^)  +  900*] 


2X  11 


.  67.2. 


2  X  38  X  1 
10 


=  59.6  -H  7.6 


Permeance  between  pole  pieces  and  yoke,  by  (114)  and  (115): 

500t                    38  X  30-^ 
•P.  =  "2^-   + =  14.3  +  7.6  =  21.9. 

.  2  X  35  -(-  (30>^   +  22)  - 

*  Portion  of  bedplate  opposite  one  pole-piece. 

t  Projecting  area  of  pole-piece  (  =  area,  top  of  pole-piece— area  of  magnet  core) . 


Actual  leakage  factor,  from  (110): 

_  593  4-  41.6  4-  67.2  +  21.9      723.7 
593  593   " 


,  1.22. 


The  actual  total  flux,  consequently, 

*'  ■•=  1.22  X  46,000,000  =  56,000,000  webers  =  56    megawebers. 
IV.   Calculation  of  Magnetizing  Force. 

I.    The  Magnetic  Circuit.     The  magnetic  circuit  of   our  machine 
consists  of  four  different  portions: 

/  141\ 

AtrGaps:  Area:  A,=],i\29,-n  -f-  30  w  x  —  1x38=  1,540  sq.  ins. 

Length  :  /„    —  1.30  X  (30  —  28)  =  2.6  inches. 

46.000.000 
Density  :  36  = =  29,900  lines  per  sq.  inch. 

Armature  Core: 

\.  Mean  density  (see above,  I.,  9) :  .    o  =  58,000  lines  per  sq.  inch. 
Specific  magnetizing  force,  from  Table  LXXL: 

/((Bo  )  =  12.2  ampere-turns  per  inch. 
Mean-length  of  circuit  in  armature  core,  see  Fig.  140  : 
109;^ " 
/  (  »  )  =  18>4:  X  T  X  — —  +9X  '  =  27  inches. 
360 

IVrought  Iron  Part  of  Field  Frame  [Magnet  Cores  and  Yoke): 
Area :  Aw 
Length :  /, 


28*  X  -  =  616  sq.  ins. 
4 


2  X  35  +  22  +  44  =  136  inches. 
56,000,000 

Density:  (Btr= 7^  —  —  91,000  lines  per  sq.  in. 

616 

Specific  magnetizing  force  :  /((?>to)=  53.8  ampere-turns  per  inch. 
Cast-iron  Part  of  Field  Frame  {Pole-Pieces)  : 

Least  area  (in  centre)  :  15  X  38  =  570  sq.  ins. 


Corresponding  maximum  density  : 

56,000,000 

49,200  webers  per  sq.  in. 


I 


2  X  570 
Greatest  area  (at  pole  face) : 


30  X 


141° 
X  38  X  ■z:::^  =  1.400  sq.  ins. 


2  180 

Correspooding  minimum  density  : 

46,000,000 

^32,800   webers  per  sq.  in 

1,400  ^        ^ 

Average  density  in  cast  iron  : 

49,200  -f  32,800 


(P,» 


=  41,000  lines  per  sq-  in. 


Specific  magnetizing  force:y((B<:)=  93.2  ampere.turns  per  inch. 

Mean  length  of  circuit  in  pole-pieces  :  4  =  40  inches. 

2.  Magnetizing  Forces  Required  for  the  Various  Porttons  of  the 
Magnetic  Circuit. 

M.  M.  F.  required  for  gap  spaces : 

atg  =  0.3133  X  .TC  X  /(,  =.3133  X  29,900  X  2.6  =  24,400  ampere- 
turns. 

M.  M.  F.  required  for  armature  core: 

ata  =/((Ba)  X  1(a)  =  12.2  X27  =  330  ampere-turns.   ■ 
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M.  M.  F.  required  for  wrought-iron  portion  of  frame  : 

«C=/((B:i.)  X  /»  =  53.8  X  136  =  7,320  ampere-turns. 

M.  M.  F.  required  tor  cast-iron  portion  of  frame  : 

ah  =/(CUo)  X  /c  =  93.2  X  W  =  3,736  ampere-turns. 

M.  M.  F.  required  to  compensate  armature  reactions  : 

tH    X    C         n  84  X  (>00       19'2 

<l/r  — (*)  X         ,         X  -— -  —  1.5X X  —   4,100   am- 

2  180"  2  180 

pere-turns. 

Total   ma^rnetizing-  force  required  : 

.-;  /■—  24,400  -f-  330  +  7,320  +  3,730  +  4,100  :c  .3<),880  ampere-turns. 
/'.     Calculalion  of  Magnet  Winding. 

Magnet  windini^  to  be  figured  to  give  a  temperature  increase 
of  /m=  20*^  C.  over  the  standard  temperature  of  \l.h°  C.  Extra 
regulating  resistance  at  normal  load  to  be  10  per  cent,  of  the 
magnet  resistance. 

Radiating  surface  of  magnets,  see  Fig.  141  . 

C»„  =  2  X  (28  4-  2  X  2^4  *)  X  T  (35  —  \y,  f)  =  7,050  sq.  ins. 
The  conditions  of  heat  radiation  from  an  electromagnet  are  similar 
to  those  of  an  armature  at  rest,  with  pole-pieces  removed;  for  these 
conditions,  fro:u  Table  XXX.  (Vol.  XXIV.,  p.  33),  the  specific  tem- 
perature increase  of  75-"  C.  for  1  watt  of  energy  loss  per  sq.  inch  of 
radiating  surface  is  derived. 

The  permissilil^e  energy  loss  in  the  magnet  winding,  therefore,  is 
fouud  from: 

tm  20° 

Wm  =  ^  ^y.  0,n  =  „  ^  X  7,050  =  1,880  watts. 

The  total  energy    absorbed    in  the    entire    shunt    circuit  (magnet 

resistance  +  extra  resistance)  is: 

ly  „  =  1.1  X  1880  =  2,070  watts. 

Current  flowing  through  shunt: 

;F'„,        2,070 

Cm  = = =  3.46  amperes. 

<■  600 

Number  of  turns  on  magnets  : 

_      AT       39,880 

r=  = =  11,530  turns. 

Cm  3.46 

The  mean  length  of  one  turn    being    given  by  Fig.  141,  the  total 
length  of  the  magnet  wire  is  obtained  from : 
.       ,  11,530  X  (28 -f-2M)  X  T 

/.„.  = !^ — =  93,000  feet. 

12 

The  total  resistance  of  the  shunt  circuit,  including  the  extra 
resistance,  is: 

e  600 

r"n=  —  ^ =173.5  ohms. 

Cm        3.46 

The  magnet  resistance  alone,  therefore: 

173.5 
r'm  =        -  =  157.5  ohms  at  (15.5°  +  20°)  =  35.5°  C. 


The  Berliner  Caae. 


r',„,  X 


(l -'"»■) 
\  300-' 


157.5  X  .933  =  147  ohms  at  15.5°  C. 


The  specific    resistance    of    the  magnet    wire    fulfilling  the  above 

conditions  is: 

r„,  147 

=  =  .00158  ohm  per  foot  at  15.5°  C. 

Lm         93,000  ^ 

The  nearest  gauge  wire  is  No.  12  B.  &  S. ,  having  a  specific  resist- 
ance of  .001581  ohm  per  foot;  93,000  feet  of  this  wire  will,  there- 
fore, give  an  actual  magnet  resistance  of: 

r„,  =  93,000  X  .001581  =  147.1  ohms,  at  15.5°  C. 

The  total  weight  of  the  magnet  winding  is: 

Ibm  =  147.1  X  12,503  =  1,840  lbs.  bare  ; 

or  :  Ib'm  =  1.028  X  1.840  =  1,890  lbs.  covered. 

The  given  machine  is  consequently  to  be  wound  with  945  lbs.  of 
No.  12  B.  &  S.    wire  ( .  081"  +  .  008" )  per  magnet. 

The  current  density  in  the  magnet  wire  is 

6,530 

=  1,890  C.  M.  per  ampere. 

3.46 

Electrical  eflSciency  of  machine  : 
W  300,000 

-J-  = =  .968,  or  96. 8  per  cent. 

H/  +  IVa  +  IVm       300,000  +  7,932  +  1,880  ^ 

If  a  temperature  increase  higher  than  (m  ^  20°  C.  had  been  per- 
mitted in  the  field  coils,  more  energj'  could  be  spent  in  exciting 
the  magnets;  the  shunt  current  would,  therefore,  be  correspond- 
ingly greater  and  the  number  of  turns  correspondingly  smaller, 
resulting  in  a  smaller  weight  of  copper. 

*  Height  of  magnet-winding  space,  from  Table  LXIII.    (Vol.  XXV.,  p.  342.) 
t  Allowance  for  core-flanges. 


To  the  Editor  of  T/if  lUeclrical  World: 

Sir:— It  is  to  be  hoped  that  the  form  of  judgment  or  decree  entered 
in  the  Berliner  case  by  the  .\pi)illate  Court  will  not  be  such  as  to 
adjudicate  its  validity,  else  it  will  be  unfortunate,  indeed,  that  the 
government  ever  begun  proceedings.  If  the  decree  of  reversal 
simply  overrules  Judge  Carpenter,  and  does  not  p.iss  on  the  merits 
of  the  validity  of  the  patent,  others  may  freely  offer  defenses  against 
it  on  these  points.  If,  on  the  other  hand,  the  decree  is  not  dis- 
creetly-dissected by  the  government  attorneys,  the  Bell  attorneys 
may  get  what  they  evi.kiitly  desire,  viz.  :  an  order  which  may  be 
construed  by  other  courts  as  having  been  passed  upon  after  a  proper 
consideration  of  the  case  on  its  merits.  The  charge  has  been  made 
that  this  whole  government  suit  was  part  and  parcel  of  a  Bell 
scheme  to  get  an  .Vppellate  Court  adjudication  on  this  Berliner 
patent  without  submitting  to  a  full  test  upon  its  merits  from  all 
points.  It  will  depend  upon  the  character  of  decree  entered  whether 
these  suspicions  will  be  continued.  It  is  to  be  desired  that  the  liti- 
gation necessarily  to  follow  shall  not  be  hampered  by  such  limita- 
tion as  could  be  exercised  through  the  use  of  the  Appellate  decree 
in  another  circuit. 

The  seriousness  of  this  whole  matter  lies  in  the  improbability  of 
any  competing  company  going  to  the  expense  of  defeating  this 
Berliner  patent,  in  view  of  the  fact  that  such  defeat  would  amount 
to  no  particular  value  as  a  victory,  for  all  the  clap-trap  concerns  in 
the  business  would  tumble  over  each  other  in  an  effort  to  "steal  the 
fruits-'  of  it.  J.  E.  Keelyn, 

Chic.\go,  Ii,i.. 


Definition  of  Poiyphased  Systems. 


To  the  Editor  of  The  Electrical  World; 

Sir  : — In  the  May  2Sth  issue  of  your  valuable  paper,  I  saw  a 
letter  of  Mr.  A.  Blondel.  While  the  contents  of  this  letter  are 
such  that  ordinarily  I  should  not  think  it  proper  for  me  to  take 
any  cognizance  of  it,  the  otherwise  well-known  name  of  the 
writer  induces  me  to  say  a  few  words. 

Regarding  the  technical  side  of  the  matter,  as  usual  the  letter 
under  discussion  is  based  on  a  mutual  misunderstanding,  which  I 
hope  in  a  short  time  to  be  able  to  explain  completely  by  a  paper 
which  I  promised  to  read  before  the  American  Institute  of 
Electrical. Engineers  at  its  annual  general  meeting. 

Regarding,  however,  the  suggestion  of  the  letter,  that  com- 
mercial reasons  have  been  the  cause  for  attempting  to  introduce 
a  new  definition  of  polyphase  systems,  I  consider  the  perz'ersion 
of  scientific  facts  or  definitions  for  commercial  purposes  as  dishonor- 
able, and  I  am  afraid  I  would  have  to  denote  the  action  of  the 
writer  to  impute  such  purpose  without  suflScient  proof,  Tvith  the 
same  name,  if  I  would  not  hope  that  Mr.  Blondel  has  passed 
these  remarks  by  mere  inadvertency,  without  sufKciently  con- 
siding  their  bearing  :  although  I  should  expect  from  a  writer  of 
his  reputation  greater  care  in  weighing  the  meaning  of  his 
words. 

Chas.  Pkoteus  Steinmetz. 

Schenectady,  N.  Y. 


Tlie  Arnold  Motor. 


To  the  Editor  of  The  Eleclrical  World: 

Sir: — Undoubtedly  you  thought  of  bringing  before  your  readers  a 
new  alternating-current  motor,  and  one  which  may  have  been  tried 
and  used  in  practice  in  Europe,  when  you  described  the  patent 
recently  issued  to  Frof.  E.  Arnold. 

With  this  very  impression  I  started  to  read  the  interesting  descrip- 
tion, but  at  the  close  I  felt  disappointed.  To  my  surprise  I  found 
in  the  description  a  motor  for  which  a  United  States  patent  was 
granted  to  me  in  1891. 

In  principle  the  motors  are  identical  in  construction.  However, 
there  are  some  differences,  the  merits  of  which  I  do  not  wish  to  dis- 
cuss at  this  moment.  Sufiice  it  to  say  that  the  older  patent  broadly 
covers  the  ground.  Lcdwig  Gitmann. 

Chicago,  111. 

[The  article  on  Prof.  Arnold's  motor  above  referred  to  was  confined 
merely  to  a  general  description  of  the  motor,  and  did  not  cover 
numerous  points  of  detail  which  are  contained  in  the  patent  speci- 
fications.— -Ed.  ] 
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should  be  sent  to  the  Philadelphia  office  of  The  Elkctricau  World.  927  Chest- 
nut Street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  jotirnal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Such  abstracts  may  be  sent  in  the  English.  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  non-electrical  journals,  or 
of  such  electrical  journals  as  are  not  egularly  abstracted,  will  send  thecompiler 
a  copy,  specially  marked.  In  which  any  important  electrical  article  appears. 

DYNAMOS.  MOTORS  AND    TRANSFORMERS. 

Atlernalitig  and  Rotary  Ciirrenl  Dynamos, — A  tianslation  of  the 
paper  of  Mr.  vod  Dobrowolsky,  abstracted  iu  the  Digest,  March  9  (see 
also  April  20),  is  published  with  the  illustrations,  in  the  Lond.  "Ivlec," 
May  17. 

Melals  for  Magnet  Cores. — In  a  paper  by  Mr.  Barry  in  "Proc.  Coi- 
nell  Klec.  Soc. ,"  Vol.  2,  he  gives  a  brief  historical  sketch  of  the 
development  of  the  piactical  study  of  magnetism,  calling  attention  to 
the  contributions  on  this  subject  emanating  fiom  Cornell  University,  and 
giving  some  comparative  curves.  In  conclusion  he  makes  the  following 
general  statement  among  others :  At  the  present  time  steel  is  used 
almost  exclusively  in  field  cores,  armatures  and  transformers;  it  is 
conceded  by  the  majority  of  manufactureis  that  there  is  a  saving  of  20 
per  cent,  in  the  cost  of  metal  in  the  use  of  cast  steel  over  cast  iron,  not 
including  the  saving  of  copper;  the  consequent  reduction  of  weight  of 
large  generators  is  nearly  one  half;  carbon  is  the  most  objectionable 
impurity  in  cast  steel,  silicon  being  much  less  objectionable,  but  forms 
blow-holes  and  makes  the  metal  much  more  difiicult  to  work;  annealing 
cast  steel  increases  the  permeability  slightly  at  low  densities;  silicon 
prevents  the  improvement  which  would  otherwise  result  from  annealing; 
sulphur  and  manganese  in  very  small  quantities  were  found  not  to 
increase  the  hysteresis  loss  materially;  it  is  essential  to  make  an 
analysis  of  the  steel  in  each  casting  used  ;  cast  steel  for  field  yokes 
costs  from  5  to  6  cts.  per  pound  as  against  6  to  7  cts.  for  its  mechanical 
equivalent  of  cast  iron  or  5!^  to  8  cts.  lor  wrought  iron  formings;  it 
should  not  contain  more  than  0.2  per  cent,  carbon,  0.4  per  cent,  manga- 
nese and  0.2  per  cent,  of  silicon  ;  pole  pieces  are  best  made  of  the  finest 
quality  of  wrought  iron  "cast  into  the  yoke";  wrought  iron  is  used  to 
advantage  for  the  field  cores  of  small  machines,  it  is  cheaper  and  more 
ULiform  than  steel;  cast  iron  can  be  used  only  in  small  machines;  sheet 
steel  can  be  used  in  armatuie  cores  where  the  number  of  reveisals  is 
below  125  to  150;  for  transformer  cores  with  a  frequency  of  about  100 
the  advantages  of  steel  aie  less  marked  and  it  is  doubtful  if  any  exist ; 
the  hysteresis  loss  is  greatly  decreased  by  lowering  the  amounts  of 
phosphorus  and  manganese,  and  to  a  certain  extent  also  silicon  and 
carbon;  with  sheet  metal  the  effect  of  annealing  is  most  marked;  the 
best  composition  for  sheet  steel  is  about  0.08  per  cent,  carbon,  0.03  per 
cent,  phosphorus,  0.4  per  cent,  manganese  and  0.01  per  cent,  silicon; 
Mitis  iron  is  a  good  metal  for  field  cores,  its  disadvantage  being  Us 
great  roughness  and  the  difficulty  in  working  it. 

Alternating  Current  Motors.— h  paper  of  some  length  by  Prof.  Ryan 
is  published  in  "Proc.  Cornell  Elec.  Soc,"  Vol.  2;  he  discusses  syn- 
chionous,  induction  and  monocyclic  motors;  the  paper  is  illustrated  with 
polai  diagrams  and  diagrams  of  machines;  it  does  not  admit  of  being 
abstracted. 

Method  of  Reducing  Hysteresis  Loss  in  Armature  and  Resistance  Loss 
in  Field. — A  paper  by  Mr.  Mann  on  this  subject  is  published  in  "Proc. 
Cornell  Elec.  Soc,"  Vol.  2. 

New    Automatic   Regulator  for    the    Brush    Arc  Dynamo.  — In  "Elec. 
Power"  for  May,  Mr.  Foster  gives  a  well-illustrated  description    of   the 
regulator  for  this  series  constant-current  dynamo. 
LIGHTS  AND  LIGHTING. 

/Projector  Mirrors.— Tac  Lond.  "Elec.  Eng.,"  May  17,  publishes  a 
translation  of  a  pamphlet  recently  issued  by  Sautter,  Harlf  &  Co.,  of 
Paris,  the  makers  of  the  Mangin  mirrors,  giving  a  description  of  them 
and  their  propeities,  and  compaiing  them  with  the  parabolic  mirrors;  it 
is  thought  that  the  good  results  obtained  by  Schuckeit  (who  makes  the 
parabolic  form)  weie  attributable  rather  to  the  employment  of  compara- 


tively short  focal  lengths  and  to  the  use  of  automatic  horizontal  arc 
lamps,  than  to  the  particular  type  of  minor,  the  parabolic;  until* 
recently  it  was  thought  impossible  to  construct  a  Mangin  mirror  having 
a  focal  length  of  less  than  two  thirds  of  its  diameter,  but  its  makers 
have  now  succeeded  in  reducing  it  so  as  to  admit  of  the  use  of  horizon- 
tal lamps. 

Illumination  from  Captive  Balloons. —  According  to  the  "Zeit.  f. 
Beleucht,"  May  15,  the  German  government  is  making  some  experi- 
ments to  light  areas  for  military  drills  by  means  of  arc  lights  on  captive 
balloons,  connected  by  cables  with  the  stationary  generator;  the  candle- 
power  will  be  5,000,  which  will  suffice  foi  illuminating  an  aiea  500 
meties  in  diaiceter;  the  balloons  are  150  to  200  metres  above  the  surface. 

.Yeiv  Electrolier  in  the  A'c~a  Reichstag  Buildiiii;. — An  illustration  of 
this  elaborately  decorated  electrolier  is  published  in  the  "Zeit.  f. 
Beleucht.,"  May  15;  it  is  over  25  feet  in  diametet. 

POWER  AND  HEAT. 

Heating  Metals  Electrically.— Tbe  "Elek.  Echo"  for  May  contains  a 
long  anonymous  article  (apparently  written  by  the  inventors)  describing 
in  detail  the  Hobo  and  Lagrange  process  and  its  application  to  working 
with  metals.  This  process  has  already  been  fully  described  in  these 
columns  but  the  following  additional  infoimation  may  he  of  interest. 
(The  metal  to  be  heated  is  dipped  into  a  liquid  and  a  current  of  great 
density  is  passed  over  it  and  the  liquid  which  heats  the  metal.)  It  is 
very  necessary  that  the  voltage  used  be  regulated  and  adapted  to  the 
different  operations,  and  it  is  therefore  essential  that  a  voltmetei  be 
connected  with  the  circuit;  the  liquid  used  must  be  adapted  to  the 
operation  to  be  performed  ;  for  low  voltages,  about  100  volts,  and  for 
heating  metals,  a  20  per  cent,  solution  of  potash  is  best,  but  for  higher 
voltages,  up  to  about  350,  the  liquid  should  be  made  moie  resisting;  the 
time  of  the  operation  depends  chiefly  on  the  voltage  and  it  is  economical 
to  use  a  high  voltage  in  order  that  the  heating  is  pioduced  as  quickly 
as  possible,  the  loss  in  the  liquid  being  then  less;  the  current  in  general 
does  not  inciease  materially  with  the  voltage;  iu  general  five  amperes 
per  sq.  cm.  of  surface  to  be  heated  can  be  taken  as  a  basis  and  is  about 
the  same  for  the  metals  and  the  liquids;  the  temperature  of  the  bath 
has  a  gieat  effect  on  the  consumption  of  current,  the  best  temperature 
IS  from  50  to  70  degrees  C.  (122  to  157  degrees  P.),  as  the  current  and  the 
time  are  then  at  a  minimum;  the  time  is  at  most  several  seconds;  the 
caloric  efficiency  is  between  35  and  50  pei  cent.,  depending  upon  the 
size  of  the  piece  and  the  voltage,  this  efficiency  approaching  100  the 
more  rapidly  the  metal  is  heated.  This  process  is  specially  adapted  to 
heating  to  a  high  tempeiature  particular  portions  of  metals,  for  anneal- 
ing, welding,  heating,  melting  and  for  cleaning  the  oxidized  surface  of 
metals;  the  applications  are  considered  in  detail;  most  of  them  have 
already  been  described  in  these  columns. They  state  that  iron  or  steel  which 
has  been  heated  by  this  method  does  not  oxidize  as  readily  afterwards  ;  stetl 
is  welded  as  easily  as  iron  and  either  may  be  welded  to  copper  or  bronze  ; 
mention  is  made  of  official  tests  conducted  by  the  Belgium  government 
railway  department  but  the  results  are  not  given  ;  it  is  stated,  however, 
that  iu  subjecting  iron  or  steel  welds  to  tension  tests  they  did  not  break 
,at  the  weld.  A  short  table  of  data  is  given  from  which  the  following 
is  extracted;  it  refers  to  butt  welds  of  round  iron  bars,  the  liquid  being 
a  20  per  cent,  potash  solution  at  a  temperatute  of  70  degrees  C.  ;  for 
diameters  of  10.  20.  30  and  40  the  data  is  respectively  as  follows:  the 
heated  surface  is  5,  15,  35  and  60  sq.  cm;  the  voltage  110,  130,  170  and 
220,  the  current  for  one  lod  was  20,  75,  175  and  300  amperes,  the  time 
6,  10.  15,  and  20  seconds  and  the  horse-power-hours  0.005,  0.04,  0.17  and 
0.50.  The  number  of  welds  that  can  be  made  in  a  day  is  about  double, 
as  compared  with  what  an  experienced  smith  with  several  assistants 
could  do.  Its  adaption  to  making  screws,  bolts  and  chains,  and  foi  drop 
forgings,  is  described,  one  of  its  advantages  for  the  former  being  that 
steel  can  be  used  and  that  only  a  portion  of  the  metal  need  be  heated  ; 
the  time  and  manipulation  saved  with  drop  forgings  is  said  to  be  very 
great.  It  is  well  adapted  to  annealing,  especially  in  wire  drawing  in 
which  the  wire  is  cleaned  by  the  same  operation;  also  the  tempering, 
in  which  operation  it  is  merely  necessary  to  break  the  circuit  in  order 
to  chill  the  metal  in  the  same  liquid  in  which  it  was  heated;  the  tem- 
pering is  said  to  be  very  regular  and  the  heating  may  be  localized  at 
any  particular  part;  it  is  specially  adapted  to  superficial  hardening;  an 
interesting  application  is  in  the  hardening  of  tires  of  wheels  and  the 
tops  of  steel  rails,  which  is  said  to  double  their  life;  foi  such  superficial 
hardening  the  heat  should  be  generated  very  quickly ;  foi  this  operation 
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the  voltage  is  from  100  to  150  aud  the  current  is  five  sq.  cm;  for  clean- 
ing the  surface  of  oxidized  metals,  beating  should  be  avoided  us  much 
as  possible  and  therefoie  a  lower  E.  M.  H.  should  be  used;  for  iron 
pieces  containing  less  than  39  sq.  cm  of  surface  119  volts  are  snflicient 
and  five  to  six  ampeies  per  sq.  cm,  accoiding  to  the  degree  of  oxida- 
tion ;  (be  time  is  six  to  10  seconds;  when  the  article  is  connected  to 
the  positive  pole  its  surface  may  be  oxidized.  Its  application  in 
chemical  industries  are  briefly  pointed  out  and  it  is  claimed  that  opera- 
tions become  possible  which  foimerly  were  impossible,  as  the  electro- 
lytic, chemical  and  caloric  effects  are  combined. 

EUctrU  J-'urnaces. — A  recent  paper  by  Messis.  Gitard  and  Street 
desciibing  their  new  furnace  and  its  application  for  the  transformation 
of  carbon  into  graphite,  is  abstracted  in  "L'Ind.  Elcc,"  May  lu;  the 
carbon  is  conveited  into  graphite  by  passing  the  pulverized  material 
across  a  space  heated  by  the  arc;  the  principle  of  their  furnace  is  that 
the  arc  is  made  to  revolve  by  the  action  of  a  powerful  magnetic  field  ; 
they  point  out  the  application  of  this  principle  for  healing  crucibles ; 
they  made  researches  in  which  they  endeavored  to  apply  graphite  foi 
the  manufacture  of  incandescent  lamp  filaments  ;  it  is  possible  that  such 
fiUments  may  be  made  which  will  enable  the  lamps  to  be  forced  with- 
out reducing  their  life  and  without  the  objectionable  feature  of  blacken- 
ing of  the  bulbs  during  their  use ;  their  researches  in  this  direction  have 
not  yet  been  completed. 

Power  Cimration  and  Distribution  near  ^I/kh/V/;.— The  "Elek.  Anz.," 
May  12,  contains  a  brief  description  of  the  2,000-hp  station  for  utilizing 
the  water  power  of  the  Isar;  it  is  thought  that  the  whole  power  will 
soon  be  used  iu  factories  which  it  is  believed  will  be  located  there;  in 
the  neighboring  city  of  Thalkircben  electricity  is  used  very  largely, 
particularly  for  power  purposes  ;  the  steam  tbiesbiug-macbine  will  be 
hereafter  run  electrically;  it  is  transportable  and  is  carried  from  house 
to  house,  being  connected  iu  each  case  to  the  circuit  of  that  building. 

Appliealion  of  Eleetricity  in  .-l^'rieii/tnre. —  \cco:dirig  to  the  "Zeit. 
fuer  Elek.,"  May  15,  the  Piussian  Minister  of  Agriculture  is  about  to 
make  some  experimental  tests  in  order  to  find  whether  such  applications 
will  give  commercially  satisfactory  lesults. 

Eleetric  Motors  in  ll'orishofs. — An  anonymous  aiticle  from  the  Flench 
is  begun  in  "Elek.  Echo"  for  May;  it  is  intended  to  discuss  the  ques- 
tions whether  it  is  economical  to  replace  mechanical  transmission  in 
existing  factories  by  an  electric  system,  and  whether  a  new  factory  should 
be  piovided  with  motors  or  mechanical  tiansmission  ;  the  results  of  some 
tests  in  a  factory  in  Middlesbrough,  Eng. ,  are  given. 

Eleetric  Transmission  in  H'orkshops. — A  recent  paper  by  Mr.  Hillairet 
is  published  in  abstract  in  "L'Ind.  Elec. ,"  May  10;  it  appears  to  con- 
tain little  that  is  new;  be  gives  the  tests  of  Mr.  Compere  made  two 
years  ago  showing  the  power  and  eBiciencj'  in  several  different  kinds  of 
manufacturing  establisbmeuts ;  the  elBciencies  vary  from  about  30  to  50 
per  cent. 

Crane. — A  description  of  a  method  for  operating  a  revolving  and 
traveling  electric  crane,  taken  from  a  German  patent,  is  given  in  the 
"Elek.  Anz.,"  May  16. 

Windlass. — An  electrically-driven  windlass,  to  be  used  on  board  ships, 
is  described  and  illustrated  in  the  "Elet.  Anz.,"  May  12. 

A  IVheelbarrow  Drill. — A  convenient  apparatus  for  use  in  track  con- 
struction is  described  and  illustrated  in  the  "St.  Ry.  Gaz.,"  May  25;  it 
consists  of  a  ;.'-hp  electiic  motor  on  a  wheelbarrow  operating  a  drill 
by  means  of  a  flexible  shaft,  the  power  for  the  motor  being  taken  from 
the  trolley  wire;  a  hole  can  be  bored  through  the  web  of  the  rail  in  less 
than  a  minute. 

Electrical  Heating. — The  article  by  Mr.  Hadaway,  abstracted  in  the 
Digest,  May  18,  is  reprinted  in  part  in  the  "Elec.  Age,"  May  18. 

TRACTION. 

Ordinances  and  Regulations. — In  the  regulations  regarding  the  electric 
lines  in  Hamburgh,  there  is  a  clause  stating  that  whenever  the  police 
depaitment  considers  it  necessary,  the  cars  shall  be  piovided  with  speed 
indicators  (why  not  recorders?).  In  an  ordinance  granting  the  right  for 
an  electric  trolley  road  in  Braunschweig,  Germany,  there  is  a  clause 
stating  that  if  at  any  future  time,  in  any  German  city  of  the  same  size, 
an  undeiground  conduit  system  is  shown  to  be  indisputably  better  than 
the  trolley  system,  it  must  be  substituted  for  the  tioUey  load  at  Braun- 
schweig. 

Electric  Loconwtiite  /•ac/on.— .Accoiding  to  the  "Elek.  Anz.,"  May  12, 
a  special  factory  is  being  built  at  the  works  of  Brown,  Boverie  &  Co., 
Baden,  Switzerland,  for  the  construction  of  electric  locomotives. 

Conduit  Systems. — "L'Energie  Elec,"  May  16,  publishes  at  some 
length  an  illustrated  description  of  the  Hoerde  system  (described  in  the 
Digest,  March  30),  including  an  illustration  showing  the  contact  shoe. 

Comparative  Vahie  of  the  Rheostat  and  Series-Parallel  Method. — "Elec. 
Power"  for  May  contains  an  article  by  Mr.  Sever  in  which  he  describes 
and  gives  lesults  of  tests  to  enable  a  comparison  to  be  drawn  between  the 
two  distinct  methods  of  car  control  under  widely  varying  conditions,  in 
crowded  city  districts  and  on  long  runs  with  infrequent  stops  ;  he  believes 
the  figures  given  can  well  repiesent  the  aveiage  seivice.     The  cars  were 


opeiated  like  those  in  regular  use  only  that  the  load  was  constant;  the 
tests  were  made  on  the  Coney  Island  &  Brooklyn  Railway;  be  desciibe* 
the  methods  and  insliumenta  used  and  gives  the  results  in  the  form  of  a 
large  number  of  curves.  One  of  his  conclusions  is  that  there  is  a  gain 
of  over  40  pel  cent,  in  the  power  used,  in  favor  of  a  one-motor  car  ovei 
a  two  motor  car  with  the  K  cootioller;  in  a  comparison  of  the  efficien- 
cies be  shows  the  great  gain  of  the  series-parallel  controller  over  the 
rheostat  in  city  work  where  stops  are  frequent,  the  saving  being  from 
45  to  50  per  cent.  ;  the  one-motor  cat  shows  a  result  a  little  belter;  in  a 
district  where  the  stops  are  less  frequent  the  superiority  of  the  controller 
is  still  shown  but  in  less  amount,  being  about  33.33  per  cent,  in  the  sav- 
ing of  energy;  the  one-motor  car  shows  a  gain  of  almost  50  per  cent, 
over  the  rheostat  and  about  IS  per  cent,  over  the  two-motor  cars  ;  in  the 
run  between  the  Boulevard  and  Coney  Island  the  saving  of  the  two- 
motor  car  is  10  per  cent,  and  that  of  I  he  one-motor  car  42  per  cent,  over 
the  rheostat  and  32  per  cent,  over  the  two-motor  cai. 

.^/echanical  E<iuipment  of  Power  Stations.— The  "Proc.  Cornell  Elec. 
Soc,"  Vol.  2,  contains  a  paper  of  some  length  by  Piof.  Caipenter;  it  is 
interesting  in  giving  infoimation  and  advice  but  does  not  admit  of  being 
abstracted;  it  refers  merely  to  the  mechanical  part  of  power  stations  for 
electric  railways.  In  the  ordei  of  their  importance,  he  gives  the  three 
important  requisites  as  follows:  reliability  and  certainty  of  opeiation, 
uniformity  of  speed,  and  economy;  he  does  not  recommend  the  line 
shaft  system  ;  the  direct  belt  system  is  the  cheapest  in  the  first  cost  and 
in  many  respects  the  most  satisfactory  to  operate,  but  the  direct  con- 
nected system  he  considers  the  ideal  one;  the  cost  of  it,  however,  is 
about  20  per  cent,  over  the  direct  belted  system;  be  prefers  the  English 
practice  in  which  the  engine  shaft  is  connected  to  the  dynamo  with  a 
coupling,  to  the  American  practice  of  suspending  the  armature  on  the 
end  of  the  shaft;  the  lowest  first  cost  is  attained  by  making  the  units  of 
the  largest  size  and  fewest  number,  as  it  is  more  economical  to  run  an 
engine  with  an  underload;  the  ideal  station  should  have  about  three 
units  aud  one  relay;  it  is  not  advisable  to  use  a  generator  smaller  than 
100  kw.  He  discusses  water  motors,  heat  engines  and  steam  engines, 
particularly  the  former,  concluding  with  a  table  of  steam  consumption 
per  hoise-power-hour  for  different  classes  of  engines,  which  was  pub- 
lished in  "Trans.  A.  I.   K.  E.  " 

Conduit  vs.  y'rolley.—The  long  serial  by  Mr.  Sachs  is  concluded  in 
"Elec.  Power"  for  May;  he  gives  briefly  the  general  conclusions 
arrived  at.  He  believes  that  an  operative  conduit  system  can  no  doubt 
be  produced,  but  the  first  cost  is  quite  serious;  a  desire  to  produce  a 
cheap  system  has  no  doubt  been  the  cause  of  past  failures;  he  believes 
that  the  cost  would  be  less  than  that  for  a  cable  system  while  it  would 
be  equally  efficient  iu  operation  ;  he  recommends  the  use  of  low  voltage 
down  to  150  to  200  volts  ;  the  alternating  current  would  lend  itself  readily 
if  suitable  motors  existed;  with  very  low  voltages  it  may  be  possible  to 
operate  some  form  of  closed  contact  system  if  the  switching-off  of  the 
surface  conductoi  can  be  absolutely  insured ;  he  believes  the  solution  of 
the  problem  is  dependent  on  engineering  skill  and  that  a  practical  and 
operative  system  can  be  developed  fiom  the  material  already  tried,  but 
unless  some  new  departure  is  made  in  the  methods  of  distribution  he 
believes  the  solution  will  be  confined  to  the  open-slot,  continuous-wire 
conduit. 

Three-Pliase  Railway  Plant. — The  "  St.  Ry.  Gaz.,"  May  25,  gives  a 
brief  description  of  the  system  fot  the  Dalkey  line  of  the  Dublin  South- 
ern Company  in  which  both  three-phase  and  continuous  currents  are  to 
be  used;  on  account  of  the  length  of  the  line  and  other  considerations 
several  secondary  feeding  stations  are  erected  along  the  line,  the  power 
for  these  being  supplied  from  the  main  station  by  means  of  a  high  ten- 
sion, three-phase  alternating  cuireiit;  the  current  for  the  line  is  the 
usual  continuous  curient;  the  voltage  of  the  three-phase  circuit  is  2,500 
to  3,000  and  the  frequency  is  30;  there  are  two  three-phase  machines  of 
120  kw  each  ;  the  two  motors  at  each  of  the  sub-stations  are  synchro- 
nous and  have  a  capacity  of  60  kw  each  ;  the  synchronous-  motors  may 
be  staited  either  from  the  three-phase  circuits  or  from  the  trolley  wire. 

Alternating  Current  Railway  System. — The  "St.  Ry.  Gaz.,"  May  25, 
gives  a  brief  description  of  a  system  patented  to  a  Mi.  Strong  in  which 
three-phase  alternating  currents  aie  used  on  the  car.  There  are  two 
trolley  poles  and  wires,  the  rails  forming  the  third  circuit;  the  prin- 
cipal feature  is  the  regulation  of  the  motors,  which  is  described  in  detail. 
Test  of  an  Electric  Snow  Sweeper. — An  abstract  of  a  thesis  by  Messrs. 
Crumb  and  Stocking  is  given  briefly  iu  "Sibley  Jour."  for  May.  The 
sweepei  tested  was  built  by  the  General  Electiic  Company  and  is  used  in 
Elmira,  New  Yoik;  the  results  are  given  in  the  foim  of  two  sets  of 
curves,  one  showing  the  electical  hoise-power  supplied  to  the  truck  and 
the  othei  that  supplied  to  the  brush  motors;  the  latter  shows  quite  a 
steady  consumption  while  the  other,  the  tiuck  motor  curve,  shows  con- 
sideiable  fluctuaiion  owing  to  the  diffeient  depths  of  snow  and  the 
irregularity  in  the  running  of  the  sweeper;  the  length  of  the  run  was 
five  miles. 

Test  of  Ithaca  Street  Railway  Power  Plant. — .-Vn  abstract  of  a  thesis  by 
Messrs.  McNeil  and  Manning,  giving  the  results  of  a  test  in  detail,  is 
published  in  "Sibley  lour."  for  May;  the  test  seems  to  be  limited  to 
that  of  the  boiler  and  engine,  very  little  being  said  regarding  the  elec- 
trical part  and  nothing  regarding  the  line  or  cars. 
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Accumuhtlor  Traction  in  J'aris.—Some  additional  data  of  the  paper  of 
Mr.  Sarcia,  abstracted  in  tlie  Diftest  last  week,  is  published  in  the  "St. 
Ry.  Gaz.,"  May  2.=!;  one  of  the  cuts  showing  how  the  batleiics  are 
inserted  into  the  car  is  reproduced. 

Piltsliuri;h.  —  Ki\  illustrated  desciiption  of  the  Scbenly  Park  &  High- 
lands Railway  is  published  in  the  "St.  Ry.  Gaz.,"  May  25. 

Litigjtion  Concerning  l/ic  Underground  Trolley.  —  "El'ty,"  May  2'*, 
publishes  at  .sotne  length  the  records  of  the  fiual  hearing  of  the  litiga- 
tion betwccu  the  General  Electric  and  the  Westinghouse  conipauies,  the 
main  points  of  which  weie  given  in  Tin;  Electrical  World  two  yenis 
ago. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 

Train  Lighting. — K  lecent  paper  by  Di.  Buettner  is  abstracted  briefly 
in  the  "Elek.  Zeit.,"  May  16.  The  original  contains  descriptions  and 
comparisons  of  the  piincipal  systems  at  piesent  in  use.  Among  other 
things  he  slates  that  the  weight  of  the  apparatus,  when  gas  is  used,  is 
much  greater  than  that  for  the  electric  system,  for  the  same  illumina- 
tion;  results  obtained  have  shown  that  the  cost  of  operating  is  appreci- 
ably less  for  the  electric  system;  on  three  of  the  lines  the  cost  of  the 
installations  on  the  cars,  using  accumulatois,  is  equal  to  that  for  gas, 
while  that  for  the  stationary  part  of  the  installation  is  appreciably 
higher  foi  gas;  for  a  gas  plant  for  170  cars,  the  latter  is  about  .S0,000 
marks  (about  $12,500),  while  that  for  a  charging  station  by  the  electric 
system  of  equal  capacity  is  25,000  (S6.250),  with  the  additional  advantage 
that  this  plant  can  be  used  for  lighting  the  stations  and  the  road;  the 
cost  of  the  electric  system  is  therefore  appreciably  less  especially  for 
small  lines. 

Street  Lighting  by  Series  Incandescent  Lamps. —  The  Lond.  "Elec. 
Rev.,"  May  17,  gives  briefly  a  summary  of  what  has  been  done  in  this 
direction;  it  also  contains  a  communication  pointing  out  the  disadvan- 
tages of  the  Parfitt  system,  which  was  described  in  the  Digest  last  week. 

Accumulator  Stations.— K  description,  taken  from  a  German  patent 
speci6cation,  of  a  new  method  of  connecting  the  dynamos  in  a  three- 
wire  accumulator  system  in  which  only  one  large  generator  is  used  in 
connection  with  several  smaller  ones,  is  published  in  the  "Elek.  Anz.," 
.Way  16. 

Railroad  Installation.— K  recent  paper  by  Ml.  Bochet  on  the  electrical 
installation  at  a  new  railroad  station  in  Paris  is  given  in  "L'Ind. 
Elec,"  May  10;  at  this  station,  which  is  at  the  end  of  the  new  pro- 
longation of  the  Sceaux  railway,  electricity  will  be  used  for  many 
different  purposes,  but,  strange  to  say,  not  for  traction  thiough  the 
tunnels  under  the  city  street. 

Sheltenhain.—h.  very  long  and  well-illustrated  description  of  this 
municipal  alteinating-current  station  is  published  in  the  Lond.  "Elec. 
Eng.,"  May  17;  the  station  is  near  the  existing  refuse  destructor,  the 
steam  gene'rated  by  the  necessary  destruction  of  the  house  rubbish  being 
enough  to  run  the  engines  during  the  lightly  loaded  periods  of  the  day. 
A  brief  description  is  published  in  Lond.   "Lightning,"  May  16. 

.SV.  Tancras.—h.  brief  description  of  the  accounts  of  this  station  is 
given  in  the  Lond.  "Elec.  Rev.,"  May  17;  it  criticises  unfavorably  the 
item  of  depreciation  which  it  is  believed  was  put  too  low. 

Budapest. — The  description  by  Mr.  de  Fodor  is  concluded  in  the  "Zeit 
fuer  Elek.,"  May  15. 

Loads  for  Central  Stations.  — "E\ec.  Power"  for  May  contains  a  second 
article  by  Mr.  Perry  on  "Working  Out  Its  Own  Salvation,"  in  which  he 
describes  a  number  of  ways  in  which  a  profitable  day-load  may  be  pro- 
vided for  central  stations.  He  describes  the  Hall  piocess  for  obtaining 
aluuiininm,  the  manufacture  of  soda  and  bleaching  powder,  the  produc- 
tion of  carborandum  and  calcium  carbide,  the  lattei  being  discussed  at 
some  length  including  some  estimates  of  the  cost  of  a  plant ;  the  patents 
regarding  the  latter  mateiial  are  briefly  discussed,  and  belief  is  expressed 
that  it  is  extremely  doubtful  if  they  are  worth  anything  at  all  and  that 
they  afford  no  protection  whatever  to  the  inventor;  it  is  stated  that  not 
an  ounce  of  carbide  was  made  by  the  inventor  until  long  after  the 
patents  had  been  issued.  In  conclusion  he  states  that  he  does  not  sug- 
gest to  the  central  station  manager  to  undertake  these  industries  himself 
as  that  would  in  many  cases  be  impracticable,  but  he  lecoramends  that 
inducements  be  offered  to  others  to  locate  near  to  the  station  and  to  use 
in  this  and  other  ways  the  surplus  energy  at  a  figure  less  than  they 
could  themselves  produce  it  for,  and;  still  at  a  figure  which  would  net 
the  central  station  a  small  profit  during  the  hours  when  the  machinery 
is  bringing  worse  than  no  returns. 

Pennock  Electric  System.— The  "Sibley  Jour."  for  May  contains  a 
short  article  by  Mr.  Swann  in  which  he  gives  a  brief  account  of  the 
Pennock  system  and  describes  tests  made  at  the  Cornell  University.  In 
this  system  the  same  current  is  switched  successively  to  different  lamps 
and  motors,  the  claim  being  that  a  large  number  of  them  can  be  run  by 
the  same  current  without  increasing  the  amount  of  energy  required ;  the 
tests  show  that  the  candle-power  diminishes  with  the  time  during  which 
they  have  current,  and  that  therefoie  the  claims  ate  not  substantiated. 
WIRES,  WIRING  AND  CONDUITS. 

£ar//;!«^.— In  a  communication  by  Mr.  Andrew.s  in  the  Locd.  "Elec," 
May  17,  he  comments  favorably  on  a  recent  report  (see   Digest,    May    18 


and  June  1),  stating  that  the  advantages  are  even  greater  when  a  two- 
wire  system  is  earthed,  whether  continuous  oi  alternatiug  curients  are 
used;  feeders  should  be  insulated  up  to  ihe  feeding  point;  the  earthed 
conductor  of  the  network  (mains)  should  be  uninterrupted  by  fuses  or 
switches  throughout  ;  with  continuous  currents  the  negative  should  be 
insulated  to  a  slight  degree  to  provide  against  electiolysis  and  be 
earthed  at  each  feeding  point  and  house  connection;  if  alternatiug  cur- 
rents are  used  the  insulation  of  the  eaithed  conductor  is  not  a  necessity  ; 
if  concentric  cables  are  used  the  earthed  connections  may  be  omitted  ; 
to  reduce  the  voltage  between  diffeient  points  on  the  earthed  conductoi 
the  extreme  ends  of  the  branches  should  be  connected  together  and, 
where  possible',  back  to  the  mains;  both  wires  in  the  houses  should  be 
well  insulated  except  with  the  concentric  system,  and  the  fuses  and 
switches  should  be  ioseited  only  in  the  nou-earthed  conductor.  He  has 
had  sufficient  experience  with  earthed  systems  to  be  able  to  say  that 
interference  in  telephone  and  telegraph  circuits  is  at  least  no  greater 
and  the  same  may  be  said  with  regard  to  eleclrolj-sis. 

Underground  Conduits  and  Cnhles. — In  a  continuation  of  Mr.  Maver's 
article  in  "Elec.  Power"  for  May  he  gives  an  illustrated  description  of 
a  numbei  of  solid  conduit  systems  and  some  bare  wire  conduits. 

Tuse  Wire. — A  summary  of  a  paper  by  Mr.  Matthews  is  given  in  the 
"Proc.  Cornell  Elec.  Soc,"  Vol.  2;  it  was  published  in  full  in  the 
"Trans.  A.  I.  E.  E.,"  Vol.  10,  p.  250. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Light  and  Electrification.— 1)3.^  Lond.  "Elec.  Eng.,"  May  17,  gives  a 
brief  summary  of  an  article  by  piof.  Lodge  in  the  current  number  of 
"Science  Progress";  it  treats  of  the  subject  of  photo-electric  action,  the 
influence  of  illumination  on  electrified  sui faces.  Among  other  things 
he  states  that  the  order  of  metals  iir  theii  photo. electric  powei,  when 
tested  by  their  discharging  action  for  negative  electricity,  is  the  same 
as  their  order  in  the  voltaic  series;  the  facts  discussed  suggest  some 
chemical  or  semi-chemical  explanation.  Regarding  the  effect  of  mag- 
netism, he  discusses  the  observations  of  Elster  and  Geitel  who  found 
that  if  the  lines  of  magnetic  force  had  the  same  direction  as  those  of 
electrostatic  force,  they  had  no  appreciable  influence  on  the  discharge 
power  of  light,  but  as  soon  as  they  cross  each  other  the  discharge  power 
of  light  was  diminished  and  interfered  with. 

.Veio  Method  of  .Magnetizing, — A  method  of  magnetizing  scythes  by 
Mr.  von  Wieser  is  described  in  "Zeit.  fuer  Elek.,"  May  15.  The 
dynamo  consists  of  a  bipolar  machine  having  an  H  form  of  armature 
as  in  the  primitive  forms  of  dynamos;  the  ends  of  the  single  coil  aie 
connected  to  a  coil  surrounding  a  laminated  magnet  which  is  secuied  to 
the  end  of  the  shaft*  and  rotates  with  the  armature;  the  scythe  to  be 
magnetized  is  held  in  front  of  the  poles  of  this  magnet;  for  each  half 
revolution  of  the  magnet  the  curient  will  be  reversed  and  the  equivalent 
of  the  whole  appaiatus  will  therefore  be  that  of  a  fixed  magnet  having 
a  fixed  but  strongly  pulsating  field;  the  magnetization  of  the  scythe  is 
said  to  be  much  greater  on  account  of  the  intermittent  character  of  this 
magnetizing  field.  In  another  method  the  scythes  are  moved  rapidly 
to  and  from  the  poles  of  a  fixed  magnet. 

Curious  I'oiuum  Tube  Phenomena. — Referring  to  the  experiments  of 
Mr.  Lomas  (see  Digest  last  week)  Mr.  Taylor  in  the  Lond.  "Elec," 
May  17,  states  that  he  has  often  noticed  the  after-glowing,  and  thinks 
the  explanation  is  not  obscure,  both  the  shock  and  the  glow  being  due, 
he  believes,  to  the  discharge  of  the  accumulated  electrostatic  slrain  in 
the  glass ;  to  show  this  an  experiment  may  be  made  with  a  plate  of  glass 
without  conducting  coatings,  which  is  chaiged  by  holding  it  between- 
the  poles  of  an  influence  machine;  the  discharges  between  the  knobs 
will  continue  until  the  plate  is  fully  charged;  it  may  be  discharged  by 
placing  a  sheet  of  tin  foil  on  each  side  and  connecting  them  ;  be  believes 
that  the  electrostatic  capacity  of  the  vacuum  tubes  is  not  at  all  inconsid- 
erable on  account  of  the  amount  of  surface  and  thinness  of  the  glass. 

Alternating  and  Interrupted  Electric  Currents. — Prof.  Forbes'  second 
lectuie  is  continued  in  the  Lond.  "Klec  Eng.,"  May  17,  including 
several  of  the  illustrations.  His  third  lecture  is  abstracted  in  the  Lond. 
"Elec.  Rev.,"  May  17;  the  abstracts  of  these  lectures  in  the  latter 
journal,  although  apparently  not  so  complete,  contain  better  descriptions 
than  what  appears  to  be  a  stenographic  report,  in  the  foimer.  In  the 
third  lecture  a  good  explanation  is  given,  with  references  to  the  original 
statements  of  the  fact  that  the  same  quantity  of  electricity  passed 
thiough  wire  in  succeeding  impulses,  separated  by  a  period  of  rest, 
heats  it  more  than  if  it  passes  through  as  a  continuous  cuirent. 

Molecular  Volume. — A  lecture  by  Prof.  Roberts-Austen,  on  researches 
with  alloys,  mentioned  below,  is  abstracted  briefly  in  the  "Eng.  &  Min. 
Jour.,"  May  25.  One  of  the  experiments  was  as  follows:  With  the  aid 
of  a  Plants  battery  he  made  sodium  pass  from  sodium  amalgam  thiough 
a  sheet  of  glass  several  millimetres  thick  and  enter  mercury  placed  on 
the  other  side  of  the  glass;  the  temperature  of  the  whole  v.as  200 
degrees  C. ;  when  lithium  amalgam  was  subsequently  substituted  for 
the  sodium,  the  metallic  lithium  passing  through  the  glass  partly  forced 
out  the  sodium  ;  the  conclusion  from  this  is  that  atoms  of  lithium  can 
pass  along  the  tracks  left  in  the  glass  by  the  sodium  adorns;  when  a 
metal  of  atomic  weight  and  volume  superior  to  sodium  was  substituted, 
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such  as  potassium,  it  was  found  impossible  to  replace  the  sodium,  the 
atoms  being  too  large  to  pass  through  the  space  where  the  sodium  had 
been  ;  there  is  therefore  a  molecular  porosity  which  can  in  a  sense  be 
gauged  and  the  mechanical  influence  of  the  volume  of  the  atom  is  made 
evident. 

Capacity  of  EUctrolylic  Condensers. — The  "Phys.  Rev."  for  May-June 
contains  an  art  cle  of  some  length  by  Messrs.  Sheldon,  Leitch  and 
Sbaw,  in  which  they  give  the  results  of  extended  measurements  ami  in- 
vestigations. An  electrolytic  cell  when  subjected  to  small  voltages 
acts  as  a  condenser  of  great  cap.icity  ;  in  the  present  paper  the  properlics 
of  such  a  condenser  are  examined  and  discussed.  They  describe  the 
method  of  measurement  which  in  general  is  to  find  the  throw  of  the  gal- 
vanometer corresponding  .to  the  quantity  of  i  lectricity  necessary  to 
depolarize  the  cell  from  a  given  voltage  to  zeio,  plus  the  quantity  neces- 
sary to  polarize  it  to  the  same  volt.- ge  in  the  opposite  direction;  the 
capacity  at  that  voltage  is  obtained  by  dividing  half  the  quantity  by  the 
voltage.  They  discuss  the  effect  on  the  capacity  of  the  li.  M.  H.,  the 
electrode  surface,  the  temperature,  concentration  and  coupling  of  cells; 
they  also  discuss  the  dissipation  of  the  charge,  obtaining  curves  which 
are  veiy  similar  to  hysteresis  curves. 

Differences  of  Electrical  Potential  het^vcen  Siilislances  in  Contact. — The 
"Proc.  Cornell  Elec.  Soc  ."  Vol.  2,  contains  a  paper  by  Mr.  Child  in 
which  he  discusses  the  discoveries  made  in  this  field,  shows  the  connec- 
tion between  them  and  gives  the  arguments  on  both  sides  concerning 
the  seat  of  the  E.  M.  F.  ;  he  gives  a  general  idea  uf  how  the  subject 
stands  to-day  rather  than  a  full  and  impartial  history. 

Metallic  Conduction  and  the  Influences  uliich  Affect  It. — The  "Pioc. 
Cornell  Elec.  Soc,  '  Vol.  2,  contains  a  long  paper  by  Mr.  Rogeis  in 
which  he  gives  a  summary  of  what  is  known  of  the  influences  afifecting 
electrical  conduction  in  metals,  with  a  biief  statement  of  the  theory 
of  electrical  conduction. 

Thermal  Conductivity  of  Copper. — An  article  by  Messrs.  Quick,  Child 
and  Lainpbear,  is  begun  in  the  "Phys  Rev."  for  May-June;  the  te-ji- 
perature  and  the  electrical  resistance  were  measured  electiically ;  the 
article  contains  tables  of  data  of  the  results. 

Records  of  Electric  Discharges.— -"i^ifL  "Elec.  Rev.,"  May  Vt,  pub- 
lishes an  article  from  the  "Literary  Digest"  by  Mr.  Karyll ;  it  repro- 
duces foui  microscopic  enlargements  of  discharges  made  on  a  plate  cf 
smoked  glass,  held  between  two  teiminals  of  an  induction  coil. 

Secular  Motion  of  a  Free  Magnetic  .\eedle. — A  reprint  of  the  paper 
of  Mr.  Bauer  recently  read  before  the  National  Academy  of  Scieuce,  is 
begun  in  the  "Phys*.  Rev."  for  May-June.  It  appears  to  be  similar  to 
the  one  mentioned  in  the  Digest,  April  27. 

Resonance  in  Transformer  Circuits. — The  "Phys.  Rev."  for  May- 
June  contains  an  analytical  and  graphical  treatment  of  the  subject  by 
Messrs.  Bedell  and  Crchoie. 

Electrical  Resonance  and  Some  Allied  Phenomena.— Porlious  of  a 
paper  by  Dr.  Bedell  are  published  in  "Proc.  Cornell  Elec.  Soc,"  Vol.  2. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Chemical  Reactions  in  Accumulators. — Mr.  Dirius  begins  a  series  of 
articles  in  "L'Elec,"  May  18.  In  the  double sulphating  theory  of  Glad- 
stone and  Tribe  and  of  Mr.  Steintz  (probably  Streintz,  see  Digest,  Jan. 
19),  it  is  assumed  that  metallic  oxides  cannot  exist  in  the  presence  of  a 
free  acid;  if  it  can  be  shown  that  this  is  incorrect  the  double  sulphating 
theory  cannot  be  correct;  he  then  shows  that  oxides  of  lead  can  exist 
perfectly  in  the  presence  of  sulphuric  acid;  in  geneial  if  acid  acts  on 
ail  insoluble  oxide  the  product  being  itself  insoluble,  the  action  is 
never  complete;  he  gives  ihe  results  of  experiments  with  litharge  show- 
ing that  in  a  two  days'  immersion  it  was  only  about  half  converted  into 
sulphate,  the  amount  varying  with  the  concentration  of  the  liquid  ;  the 
same  is  true,  though  to  a  less  extent,  with  the  oxide  on  a  positive  plate; 
he  concludes  that  it  is  therefore  not  correct  to  introduce  into  the 
thermo-chemical  calculations  the  heat  of  foimation  of  sulphate  of  lead 
on  the  positive  plates;  the  sulphate  found  on  this  plate  after  a  discharge 
is  always  variable  in  quantity  and  is  due  only  to  the  local  actiou  of  the 
acid  on  the  oxide  reduced  from  the  peroxide,  and  it  nevei  is  included 
in  the  principle  reactions  of  the  discharge. 

yew  Product  of  Lead. — According  to  "Elek.  Anz.,"  May  12,  Hannay 
noticed  that  if  sulphate  of  lead  is  added  to  molten  galena  a  dense  smoke 
containing  lead  will  be  produced  ;  it  will  also  be  generated  whenever 
galena  is  roasted  in  an  atmosphere  containing  oxygen  or  gases  contain- 
ing oxygen  (possibly  there  might  be  an  application  of  this  finely 
divided  lead  compound,  in  accumulators). 

Reduction  of  Refractory  Metals. ^h  recent  Society  of  Arts  lecture  by 
Prof.  Roberts-Austen  is  abstracted  in  the  Lond.  "Elec,"  May  17;  biief 
references  are  given  to  electrolysis  and  the  use  of  electric  furnaces, 
attention  being  called  to  the  fact  that  in  the  latter  carbides  of  great  sta- 
bility are  formed  from  which  the  puie  metal  can  be  obtained  only  by 
repeated  fusion  with  the  oxide  of  the  metal  under  treatment. 

Purification  of  Drinking  Il'atcr.—Tbe  Lond.  "Elec  Rtv.,"  May  17, 
calls  attention  to  a  paper  by  Mr.  Oppermann  in  the  "Elek.  Rund.,"  12, 
p.  42  and  50,  in  which  he  describes  a  process  in  which  the  ozone  is  used 
to   oxidize    organic   matter    in  water,  and  convert  nitrites  and    ammonia 


into  nitrates;  an  excess  of  oxygen  gives  the  water  an  unpleasant  taste 
which  however  disappears  on  standing  from  one  to  two  weeks' ;  hydro- 
gen dioxide  is  also  produced,  and  as  it  is  an  undesirable  constituent  he 
sulijccis  the  water  to  a  secjiid  electrolysis,  using  aluminum  electrode" 
wh  ch  form  aluminum  hydro-oxide,  and  after  filtration  the  water  in  fit  to 
diink;  the  most  suitable  conditions  for  Ihe  production  of  ozone  in  llii- 
electrolysis  of  water  are  a  temperature  below  five  or  six  degiees  C. 
small  platinum  electrodes  and  a  high  current  density,  under  such  con- 
ditions the  gaseous  product  contains  about  six  per  cent,  of  ozone.  A 
similar  paper  by  the  same  author  was  abstiacted    in  the    Digest,  Slay  4. 

Electrolysis  of  Cuprous  Chloride. —'Vbi:  article  abstracted  in  the  Digest. 
May  11,  under  "Metallurgy  of  Copper,"  is  translated  iu  abstract  iu  Ihe 
Lond.  "Elec,"  May  17,  iu  which  the  illustration  is  also  given. 

Cyanide  of  Potassium  and  Electricity. — The  Lond.  "Elec.  Rev.," 
May  17,  contains  an  article  by  Mr.  Andreoli  in  which  be  comments  on 
the  decision  in  the  recent  litigation  regarding  the  gold  extraction  proccsg. 

Gold  Extraction. — A  description  of  the  public  trial  made  recently  of 
the  Haycraft  process,  is  published  in  the  "Hng.  &  Mm.  Jour.,"  May  2.'i; 
in  this  process  oidinary  salt  is  decomposed  by  the  current,  the  sodium 
passing  to  the  mercury  and  the  chlorine  di  (solving  the  gold,  the  chloride 
of  gold  being  electrolyzed  and  the  gold  deposited  on  the  mercury;  the 
cost  of  the  tieatment  including  crushing  is  estimated  at  about  7b.  Od. 
per  ton. 

Modern  Theories  of  Primary  Potteries — In  a  paper  by  Prof.  Meirill 
published  in  the  "Proc.  Cornell  Elec.  .Soc,"  Vol.  2,  he  discusses  some 
points  in  connection  with  the  theory  of  electrolysis;  it  does  not  admit 
of  being  abstracted. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

New  Method  for  Measuring  Specific  Inductive  Power.— la  "L'Elec." 
May  18.  Mr.  Nodon  describes  metbods  which  he  used  in  connection  with 
Prof.  Pellat.  Two  metallic  spheres  of  small  capacity  aie  placed  at 
some  distance  apart  and  connected  with  a  high-potential  source  of  varia- 
ble currents,  such  as  an  induction  coil;  a  third  and  movable  sphere  is 
grounded  through  a  telephone;  when  this  sphere  is  moved  between  the 
other  two,  a  position  will  be  found  at  which  there  will  be  no  sound  in 
the  telephone;  a  slab  of  the  dielectiic  to  be  tested  is  then  placed 
between  the  movable  and  one  of  the  other  spheres,  then  the  position  of 
the  movable  sphere  must  be  altered  in  order  that  no  sound  be  heard  in 
the  telephone,  the  movement  being  toward  the  dielectric;  the  distance 
through  which  this  sphere  was  moved  will  then  be  proportional  to  the 
specific  inductive  powei  of  the  dielectric.  In  ordei  to  standardize  the 
apparatus  a  material  of  known  inductive  capacity  is  first  used,  the 
specific  inductive  capacity  of  the  noknowu  material  being  then  obtained 
in  terms  of  this  standard,  the  two  specific  inductive  capacities  being 
directly  proportional  to  the  two  distances  (from  the  cectre  as  found  in 
the  first  test)  measured  in  the  two  tests.  This  method  may  also  be 
used  for  liquids  and  gases  by  placing  them  in  tanks  with  parallel  sides, 
made  of  a  dielectric  whose  inductive  power  has  first  been  determined. 
The  method  is  said  to  be  very  simple  and  precise. 

Measuring  Armature  Loss  and  Efficiency  of  Motors  and  Genet- 
ators. — The  "Elek.  Zeit.,"  May  16,  contains  a  long  communication  from 
Mr.  Lenz  and  an  answer  by  Mr.  Giau  concerning  the  discussion  which 
has  been  going  on  for  some  time  (see  Digest,  Dec.  1,  March  "J.  March 
23) ;  both  letters  refer  chiefly  to  personal  matters  and  contain  little  of 
general  interest;  by  order  of  the  editois  the  discussion  is  herewith 
closed. 

.'submarine  Cable  Work.—\n  the  continuation  of  Mi.  Wilkinson's 
seiial  in  the  Lond.  "Elec,"  May  17,  he  discusses  the  polarization  of 
fault  or  break,  the  improved  Blavier  and  the  Mance  partial  earth  tests. 

Universal  Electro  Dynaniometer. — A  good  description,  with  illustra- 
tions of  the  Zickler  instrument,  described  in  the  Digest,  May  4,  is  pub- 
lished in  Lond.  "Elec,"  May  17.  In  commenting  on  it  editorially  it  is 
believed  that  this  is  one  of  the  most  successful  attempts  to  produce  a 
single  instrument  which  can  be  used  as  an  ammeter,  voltmetei  and  watt- 
meter; it  is  a  question  however  whether  in  adopting  it  to  so  many  dif- 
ferent functions  a  sacrifice  of  convenience  has  not  been  made  which 
will  more  than  counterbalance  the  advantages;  the  sacrifice  to  compact- 
ness is  believed  to  have  been  cairied  too  far;  in  making  the  instrument 
read  to  100  amperes,  the  torsion  spring  must  be  somewhat  powerful 
which  demands  a  large  turning  moment  and  Iheiefore  a  large  self-induc- 
tion for  the  voltmetei  coils. 

Zero-Torque  Meter. — An  illustrated  description  of  the  Edmondson 
meter  is  published  in  the  Lond.  "Elec.  &  Elec.  Eng.,"  Mav  17.  It 
consists  of  a  dynamometer  combined  with  a  mechanism  for  measuiing 
and  integrating  the  torque  exerted  on  the  moving  coil  by  the  current  to 
be  measured;  the  motion  of  the  coil  is  limited  to  an  arc  of  less  than  one 
degiee;  a  torque  of  about  90  degrees  is  given  to  the  usual  spiral  spring 
every  two  minutes  by  a  reciprocating  quadrant  driven  by  a  vibrating 
motor  consisting  of  a  magnet  and  its  aimature,  the  motor  being  con- 
trolled by  a  small  gravity-driven  pendulum  starting  automatically  and 
having  a  sparkless  contact. 

Registering  Ampere  and  Voltmeters. — The  Hartman  &  Braun  form  is 
illustrated  and  described    in  "L'Energie  Elec,"  May    16;   the    measur- 
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ing  instiument  is  a  simple  Koblrausch  apparatus  consisting:  of  a  solenoid 
and  a  movable  core  suspended  by  a  spring,  the  core  being  drawn  into 
the  solenoid;  its  position  is  registered  on  n  revolving  drum. 

Kelvin  I'oll  and  H'a/ti/if/ers  for  Central  Stations.  — '"L,'\w&.  IClec," 
Maj  lO,  contains  an  illustrated  description  of  these  lustrumenls. 

Apparatus  for  Afeasnrim;  Sp/u-rieal  Intensity  of  Liglit.  —  \  good  desciip- 
tioD  with  illustrations  of  the  lumen-meter  of  Mr.  lilondcU,  is  pub- 
lished in  "L'Ind.  Elec,"  May  10;  a  description  of  this  apparatus  was 
given  in  the  Digest,  April  13. 

New  Method Jor  Testing  the  Magnetic  Properties  oj  yron.— A  sboit 
article  by  Mr.  Franklin  is  published  in  the  "Phys.  Rev."  for  May-June; 
he  describes  the  melbod  for  the  determination  of  (g  and  ~|0.  as  follows, 
giving  the  proof  and  expeiiinental  results:  "A  rod,  of  sectional  area  </, 
of  the  iion  to  be  tested,  is  bent  into  the  foim  of  a  long  narrow  fl,  and 
suspended  from  the  (left)  pan  of  an  ordinary  balance.  The  legs  of  the 
il  are  suirounded  by  longei  stationaiy  coils,  each  having  «  turns  of 
wire  per  centimetre,  these  coils  being  connected  as  the  two  coils  of  a 
horseshoe  magnet.  The  balance  is  taied,  a  weight  equal  to  /•  dynes 
placed  on  the  right  pan,  and  the  current  in  the  coils  is  slowly  increased 
(or  decreased)  until  the  balance  is  in  equilibrium,  when  the  current,  ;, 
is  measured  ;  then 

,TC  =  4  -  «  ;• 
and 


qH 


+  3C 


Me  describes  the  method  for  the  direct  determination  of  hysteresis  loss 
as  follows,  giving  the  proof  and  expeiimental  lesults:  "The  iron  to  be 
tested  is  taken  in  the  form  of  a  long  straight  rod,  and  suspended  verti- 
cally from  the  pan  of  a  balance.  A  coil  of  wire  of  medium  length,  of 
"  turns  per  centimetre,  surrounds  the  rod,  and  is  arranged  so  that  it  can 
be  moved  up  and  down  conveniently.  It  being  lequired  to  find  the 
energy  loss  per  cubic  centimetre  of  iron  during  a  cycle  in  which  the 
magnetizing  field  changes  fiom  t  ^  to  —  ~\^i,  and  back  to  +  -j^j  again,  a 
mea'-ured  cuirent  i  is  passed  through  the  coil.  The  coil  is  moved  up 
and  down  over  the  whole  lod  a  number  of  times,  the  current  being 
reversed  each  time  the  coil  leaches  top  or  bottom,  until  the  changes  in 
the  rod  have  become  cyclic.  The  rod  is  then  weighed  down  during 
the  upward  motion  of  the  coil,  and  during  the  downward  motion  of  the 
coil.     Let  f  be  the  difference  of  these  two  weights  in  dynes;  then 

in  which  q  is  the  sectional  area  of  the  rod,  and  W  is  the  energy  per 
cutiic  centimetre  lost  in  the  iron  in  one  cycle.  The  magnetizing  field  is 
calculated  from  the  first  equation  given  above." 

Measurement  oJ  Electrical  Resistance. — In  a  short  article  by  Mr. 
Paiker  in  "Elec.  Power"  for  May,  he  discussed  the  piesent  range  and 
accuracy  in  such  measurements.  From  theoretical  and  practical  con- 
siderations he  places  the  limits  at  one  ten-millionth  of  an  ohm  and  ten 
million  million  ohms,  that  is,  a  range  from  one  to  one  hundred  million 
million  million;  he  makes  comparisons  with  other  physical  magnitudes 
and  their  measurements.  He  believes  that  the  gieatest  accuracy  is 
obtained  in  the  comparison  of  standard  ohms  by  the  Carey-Fostei 
method  in  which  an  agreement  of  results  to  even  001  per  cent,  may  be 
reached. 

Evolution  of  a  Connected  System  of  i'nits. — "Elec.  Power"  for  May 
contains  an  article  by  Mr.  Wolcutt  on  this  subject;  he  calls  attention  to 
some  salient  facts  and  the  fundaxeutal  principles  underlj'ing  them, 
which  throw  light  on  the  general  development  of  units  to  the  present 
time  and  which  ought  to  guide  one  in  future  work;  he  deals  with  units 
in  general  and  not  exclusively  with  electrical  units;  he  points  out  some 
objections  to  the  electrical  system  and  states  that  even  if  a  logically 
consistent  system,  which  is  practically  convenient,  could  be  framed, 
there  would  be  great  difficulty  in  introducing  it. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Electrical  Communication  with  Light  Houses  — An  abstract  of  some 
length  of  the  thiid  report  of  the  Royal  Commission  is  published  in 
Lond.  "Elec,"  May  17;  brief  abstracts  are  given  in  the  "Elec.  Rev." 
and  "Elec.  Eog,"  May  17.  It  describes  the  progress  which  has  been 
made  toward  cariying  out  the  recommendations  made  in  former  reports; 
the  results  arising  from  the  work  already  completed  are  recognized  by 
the  committee  as  being  most  valuable. 

.Railroad  Signal.— \a  improved  control  signal  is  described  by  Mr. 
•Prasch  in  the  "Elek.  Zeit.,"  May  16;  the  impioveraent  consists  in 
adapting  a  formeily  described  apparatus  so  as  to  make  it  possible  to 
have  the  batteries  at  the  station,  instead  of  locally  along  the  line. 

fundamental  Principles  of  the  Telephone.— K  lecture  by  Mr.  J. 
Berlinei  is  abstracted  briefly  in  the  "Elek.  Zeit.,"  May  16. 

Development  of  the  Telephone.— h.  recent  papei  by  Mr.  Vollmer  is 
given  in  abstract  in  the  "Elek.  Zeit.,"  May  16. 

Muirhead  vs.   Commercial   Cable    Co.— According  to    Lond.  "Elei..," 


May  17.  the  long  litigation  regarding  the  Ameiican  Duplex   patents    has 
been  decided  in  favor  of  Muirhead. 

MISCELLANEOUS. 

Method  of  Finding  Flaws  in  Rails. — The  method  of  de  Place,  which 
is  used  by  the  Northern  Railway  of  France,  is  briefly  described  in  the 
"Elek.  Zeit.,"  .May  16;  the  description,  however,  is  not  as  clear  as  might 
be  desired;  the  microphone  is  used  ;  the  desciiption  is  taken  from  "La 
Revue  Technique,"  April  10,  189». 

Electric  Sajity  Loci:— "La  Nature,"  May  18,  contains  an  illustrated 
description  of  a  new  form  of  a  door  lock. 

School  for  Electrical  Mechanics.. — The  piogramme  of  a  school  started 
last  Septembei  in  Vienna,  is  published  in  the  "Zeit.  fuer  Elek.," 
May  15. 

Exhibition  of  igoo. — Mr.  Claude  in  an  article  in  "L'Ind.  Elec," 
May  10,  suggests  that  the  hydiaulic  power  of  some  of  the  numerous  falls 
of  the  Seine  be  transmitted  electrically  to  the  Exhibition,  refeiring  par- 
ticularly to  a  falls  about  six  miles  from  Paris  where  1,800  hp  could  be 
obtained;  the  total  power  of  that  river  which  could  be  obtained  even  at 
low  water  is  30,000  hp  ;  he  suggests  that  this  be  used  at  thf-  exhibition  for 
operating  fountains  and  other  attractive  watet  effects;  the  1.300  hp 
transmitted  would  operate  a  fountain  over  60  feet  high  with  a  capacity 
of  more  than  3,000  litres  (800  gallons)  per  second. 

International  Ei  hibition. — According  to  "Elek.  Anz.,"  May  16,  there 
will  be  an  international  exhibition  in  Kioto,  Japan,  during  four  months 
of  the  present  summer. 

Physiological  Effects  of  Alternating  Currents.— "B\ec.  Power"  for 
May  contains  an  article  by  Mr.  Gutmann  in  which  he  describes  in  detail 
the  sensation  expeiienced  by  himself  when  by  accident  his  body  was 
diiectly  connected  in  the  high-tension  circuit  of  an  alternating  current; 
the  voltage  of  the  dynamo  was  1,100;  after  momentary  unconsciousness 
he  found  himself  unable  to  breathe,  cry  or  move,  until  accidentally 
released  by  an  opening  of  the  circuit.  He  states  that  the  conclusions 
of  Dr.  Goelet  that  death  is  painless  because  electricity  travels  faster 
than  the  nerves  can  transmit  painful  impulses,  seem  to  him  to  be  erro- 
neous as  he  believes  that  three  times  tde  number  of  alternations,  as  used 
at  present,  can  still  be  clearly  distingBished  by  the  brain. 

Biographical.— K  biographical  sketch  of  Mr.  A.  Langstaff  Johnston 
with  portiait  is  published  in  the  "St.  Ry.  Gaz,"  May  25.  The  "Elec. 
Rev.,"  May  29,  publishes  a  short  biographical  sketch,  with  portrait,  of 
Dr.   Duncan. 

Projectors  of  the  Atlantic  Cable. — "El'ty.,"  May2y,  publishesa  repro- 
duction of  the  painting  recently  presented  to  the  New  York  Chamber  of 
Commerce. 

Electricity  in  Mining.— In  a  short  papei  by  Mr.  Sanderson  published 
in  the  "Proc.  Cornell  Elec.  Soc,"  Vol.  2,  he  gives  lesults  of  tests  made 
by  him  a  year  ago  of  two  plants  in  coal  mines. 

Lightning  Arresters. — In  a  paper  by  Mr  Hewitt,  published  in  the 
"Proc.  Cornell  Elec.  Soc,"  Vol  2,  he  gives  a  historical  sketch  of  light- 
ning ariesteis  with  special  reference  to  those  of  Mr.  Wurtz  and  his  theo- 
ries concerning  them. 

New  Book. 


Motive  Powers  .\nd  Their  Pr.\ctic.\l  Selection.  By  Reginald  Bol- 
ton. New  York:  Longmans,  Green  &  Co.  257  pages.  Price  $2.25. 
The  object  of  this  work  is  to  guide  the  engineer  and  others  in  the 
selection  of  a  motive  power  suited  to  specific  conditions.  To  this  end 
a  compilation  is  made  of  the  various  facts  necessary  to  settle  the  ques- 
tion of  proper  selection,  the  data  being  condensed  and  arranged  for  the 
easy  reference  ot  engineers,  and  also  put  in  such  a  form  as  to  be  useful 
to  the  non-technical  seeker  foi  information  on  the  subject. 

.Ml  of  the  various  sources  of  motive  powers  are  considered — human, 
animal,  wind,  watei,  steam,  gas,  oil,  hot  ait  and  electricity— and  the 
principal  practical  data  of  each  given,  though  electricity  is  lather 
summarily  treated.  Steaoi  engines  and  turbines  naturally  receive  the 
most  attenlion.  but  considerable  space  is  devoted  to  oil  engines,  which 
are  viewed  by  the  author  with  consideiable  favor. 

As  an  example  of  the  method  of  treatment  we  will  refer  to  the  subject 
of  water  power.  To  start  out,  a  table  of  the  relative  efficiencies  of 
different  forms  of  wheels,  turbines,  jets,  watei  engines  and  rams  is 
given  followed  by  tables  of  hydiaulic  data,  instructions  for  the  measure- 
ment of  streams,  directions  as  to  what  data  is  necessary  for  determining 
the  most  appropriate  type  and  size  of  wheel  for  a  given  case,  etc.  Next 
are  tables  and  data  in  regard  to  the  size  and  cost  of  pipes,  and  then 
follow  two  chapters  on  tidal  action  and  floating  wheels.  The  two  con- 
cluding chapters  on  this  subject  are  on  the  Pelion  wheel  and  turbines, 
full  data  being  given  with  respect  to  the  latter  on  eflBciency,  capacity 
and  cost. 

While  the  treatment  of  the  various  subjects  is  necessarily  meagre,  the 
book  contains  much  data  gathered  from  many  sources,  and  will  prove 
useful  as  a  reference  book  for  the  busy  engineer  and  of  particular  assist- 
ance to  the  non-professional  man  who  desires  practical  and  definite 
infoimation  as  to  the  cost  and  selection  of  the  best  motive  power  for  a 
given  case. 
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The    Brush  Company  and  the  Swan  Lamp. 


The  Blush  Klectric  Cooipauy,  Cleveland,  O.,  lias  recently  purchased 
the  properly  of  Tlie  Swan  Lamp  Manufacturing  Company,  and  will 
manufactuie  and  sell  incandescent  lamps.  The  Swan  lamp  is  well 
known  throughout  Ihc  trade,  not  only  because  it  bears  the  name  of  the 
celebrated  Hnglish  electrician,  Joseph  Swan,  but  because  of  its  intrinsic 
merits. 

The  Swan  Lamp  Company  was  organized  in  I8S5,  and  has,  unlil  its 
purchase  by  the  Biush  Company,  rented  factory  room  from  the  latter. 
The  new  incandescent  lamp  department  ol  the  Brush  Cuiupany  will  be 
undei  the  direct  supervision  of  the  superintendent  and  assistant  super- 
intendent, but  will  be  opeiated  by  a  foreman  who  has  had  a  long 
experience  in  the  manufactuie  of  incandescent  lamps. 


The  switch  is  a  double-pole,  double-break  device,  and  the  cootactii 
and  conducting  pieces  are  liberally  proportioned  so  as  to  avoid  sDy 
undesirable  lesults  from  heating. 


A    New   Automatic  Injector. 

We  illustrate  lieiewilli  a  new  injeitur.  known  as  the  "  llrownley  valve- 
less,"  which  is  being  iiiaikeled    by    Edward   1'.   Keating,  of    INt  Chcny 


An  Automatic  Die  Head 


The  accompanying  engiavings  show  a  die  head  manufactured 
Besly  &  Co.,  10 and  12  North  Canal  Stieet, 
Chicago,  f'jr  use  on  screw  machines,  etc., 
which  is  made  to  open  automatically  at 
any  desired  point,  aud  yet  is  so  ai  ranged 
as  to  hold  the  dies  veiy  firmly  while  cut- 
ting. The  special  feaiure  by  which  this 
solidity  is  secured  consists  in  placing 
each  die  upon  a  sliding  block,  niiich 
extends  ovei  and  has  a  beaiing  the  full 
length  of  the  head,  the  two  blocks  being 
placed  side  by  side  in  the  head. 

The  dies  are  closed  by  a  taper  pin.  which 
is  forced  into  the  slides  by  the  lever 
shown,  aud  when  the  level  is  forced  back 
by  a  suitably  arranged  tappet,  the  dies 
open  quickly  by  the  action  of  a  spiral 
spring.  There  are  comparatively  few 
working  parts  in  the  head,  and  the  long 
beatings  of  the  sliding  blocks  insure  good 
wearing  qualities.  It  is  said  that  these 
dies  will  cut  thieads  true  to  size,  will  do 
fine,  close  work,  and   will    not    clog  with 

chips.     They  are    made    in  four    regular  siyes,  to  cut  screws 
smallest  to  1'/^  in.  diameter. 


A  "  Lonjj-Dlstance  "  Switch. 


The  illustration  below  shows  a  compact  switch  for  controlling 
heavy  current  circuits  from  a  distance.  The  device  is  manufactured  by 
Edwards  &  Co.,  Fourth  Avenue  and  144th  Street,  New  York  City, 
and  consists  of  two  heavy  electtomagnets  mounted  side  by  side,  with 
their  armatures  attached  to  opposite  extremities  of  a  levei  pivoted  in 
the  centre,  one  end  of  which  foims  an  obtuse  angle  with  the  other. 
Contact  pieces  are  carried  at  one    end   of  the  angular  lever  which  com- 


A  Sei.f-Openinc,  Dih   Head. 


Street,  New  York,  and  for  which  some  very  stiong  claims  are  made. 
The  injector  is  a  double-tube  machine,  and  is  very  simple  in' construc- 
tion. An  ordinary  mechanic  can  take  it  entirely  apart  and  put  it 
together  again  in  five  minutes.  To  start  the  injector,  steam  is  given, 
when  water  will  immediately  appear  at  the  overflow.  The  Itver  on  the 
side  of  the  machine  is  then  turned  at  right  sngles  to  its  position  when 
starting,  and  the  water  is  shut  olT  from  the  oveiflow  and  fed  into  the 
boiler.  An  inspection  of  the  lower  accompanying  cut  will  make  this 
clear. 

It  is  claimed  that  this  injector  will  start  at  l.S  pounds  pressure  and 
work  up  as  high  as  350  and  down  as  low  as  six^pounds,  without  |break- 
ing  and  without  requiiing  any  regulation  whatever. 
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Electromagnetic  Switch. 


The  IJRowNi.Kv  Injector. 


plete  the  circuit  across  metallic  terminal   springs  when   the  contact  end 
of  the  lever  is  down,  aud  I'ice  versa. 

Referring  to  the  engiaving.  it  is  obvious  that  energizing  the  right-hand 
magnet  results  in  closing  tl'e  circuit  at  the  switch  contacts,  and  eneigiz- 
ing  the  left-hand  magnet  produces  the  opposite  result.  It  is  equally 
clear  that  the  device  may  be  operated  fiom  any  reasonable  distance,  and 
by  means  of  battery  curreuts  or  directly  from  a  constant-cuirent  lighting 
circuit. 


There  are  no  valves  to  regrind,  the  flow  of  water  being  controlled  by 
the  plug  cock  shown  in  the  engraving.  In  a  test  made  by  the  geneial 
foreman  of  the  Manhattan  Railway  Company,  the  Brownley  injector  is 
said  to  have  fed  about  33  per  cent,  more  water  in  a  given  lime  than  a 
machine  of  a  well-known  make,  of  the  same  rating.  The  Brownley 
locomotive  injector  is  slightly  changed  in  form  so  as  to  make  the 
fittings  interchangeable  with  other  types  and  simplify  the  substitution 
of  these  machines  for  other  makes. 


^manctal  3ntelltgcnce. 


The  Electrical  Stock  Market. 


New    Yokk.  June  1.  1S1£. 

HLECTRICAI,  STOCKS  were  notable  this  week  chiefly  for  their  inactivity. 
Notwithstanding  sporailic  eflorl-  to  revive  the  old  story  of  a  deal  between  the 
General  Electric  and  Westinghouse  cotnpanies.  neither  stock  manifested  any 
particular  advance  or  reaction.  Traders  bid  up  General  Electric  a  little  on 
Tuesday  on  vague  reports  that  the  company  would  probably  obtain  a  contract  to 
equip  the  Manhattan  Elevated,  but  lack  of  confirmation  had  a  -staying"  effect. 

THE  MUTUAL  TELEGRAPH  COMP.ANY.  a  leased  tributary  of  the  Western 
Union,  re  elecled  its  old  Board  of  Directors  on  Tuc-day,  consisting  of  Messrs. 
Eckert,  Van  Home.  Gould.  Moore.  Sage.  Schley.  Chapman.  Gallaway,  Page  and 
Calef. 

THE  WEST  END  STREET  RAILWAY  COMPANY'S  earnings  on  Decoration 
Day  were  $?).O0O— the  largest  known  in  the  history  of  the  company.  Universal 
comment  was  made  concerning  the  exceedingly  small  number  of  accidents 
recorded  against  the  company. 


BLECTRICAL    STOCKS. 


Par. 


Chicago  Edison  Company 

Bdison    Electric   111..  New  York.. 
Brooklyn  . 


Edison  Ore  Milling 

Electric  Storage  Co  .  Philadelphii 

General  Electric 

General  Electric,  pref 

Westinghouse  Consolidated,  com. 
**  pref 


Edison  Electric  111..   .Vew  York 
Edison  Electric  Light  ol  Europe. 
General    Electric  Co.    deb.  5s  . 


TELEGRAPH  A>^D   TELEPHONE. 


American    Bell    Telepnone 

American  District    Telegraph 

American  Telegraph  &  Cable 

Central  &  South    American    Telegiaph. 

Commercial  Cables 

tErie  Telephone 

Gold  S:  Stock     Telegraph 

New  England  Telephone  

New  Yolk  &  New  Jersey  Telephone  .   . 

Postal  Telegraph. Cable  

Western    Union    Telegraph       


ELECTRIC  TRACTION  STOCKS 


Baltimore  Traction      

Binghamton  RR.  com 

Brooklyn  Traction 

**  '•         pref 

Buffalo   St.    Rv 

Cleveland  City  Ry 

Cleveland  Electric  Ry  . ..       .   .   . 

Chicago  City  Ry     

Columbus  St.  Rv 

Consolidated  Traction  of  N.  J  .  . 
Electric  Traction,  Philadelphia  . 
Lon^  Island  Traction 


Louisville  St    Ry 


pref 


North   Shon 

pref.. 
People's  Traction  $30  pd.. 
tPhiladelphia  Traction.  . 

Rochester  SI.  Ry 

Union  Ry.  (Huckleberry)  . 
West  End.  Boston.      .   .   . 

pref .  .  .   . 

Worcester  Traction  .  .  .   . 

"  "    pref .   .   . 


Philadelphii 
pref 


Buffalo  St.  Ry.  1st  con.  Ss 

•Binghamton  Railroad  Co.  5s  .   .   . 

♦Columbus  St.  Ry.  IstSs 

Rochester  St.  Ry.  1st.  Ss 

•Onion  Ry.  I3t.  mlge  6s 

•Westchester  Electric  IsL  mtge.  Ss. 
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"  With  accrued  interest. 

t  Ex-Div. 

t  Ex-rigbts 

LONG  ISLAND  TRACTION.— The  committee  which  has  been  engaged  for 
several  weeks  in  devising  a  plan  of  reorganization  for  the  Long  Island  Traction 
Company  has  virtually  concluded  its  task,  and  submitted  a  report  to  the 
directors.    It  is  understood  I  bat   an   assessment   of  nearly   $10   will  have   to  be 


made  on  each  share  of  true  stock  in  order  to  enable  the  company  to  bold  the 
lease  of  the  big  trolley  system.  Ex-Governor  Flower,  who  recently  became 
largely  interested  in  the  company,  said  that  the  road  is  in  bad  shape  and  that 
there  is  to  be  a  radical  change  in  the  management.. 


Special  (£orresponbence. 


New  York  Notes. 


SHAY, 
week. 
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COL.  J.  H. 
the  city  last  ■ 

TELEGRAPH  COMPANY  SOLD.— The  Amagansett  &  Eastfaampton  Tele- 
graph &  Telephone  Company's  line  has  been  sold  to  Jonathan  T.  Gardiner,  a 
wealthy  resident  of  Easthampton.  LI. 

MR.  J.  H.  RHOTEHAMEL.  president  of  the  Columbia  Incandescent  Lamp 
Company,  of  St.  Louis,  was  in  New  York  last  week  and  gave  encouraging 
accounts  of  the  improvement  noted  in  the  lamp  trade. 

UNDERGROUND  WIRES.— An  ordinance  compelling  telephone  and  telegiaph 
companies  to  remove  their  poles  from  the  streets  of  Jersey  City  and  place  their 
wires  in  conduits  was  passed  by  the  Aldermen  of  Jersey  City  last  week.  The 
ordinance  becomes  operative  in  July. 

FIRST  STEINWAY  CAR  TO  FLUSHING. -The  first  trolley  car  to  Flushing 
on  the  Steinway  Railway  line  left  Long  Island  City  at  10.30  o'clock  a.m.,  June  1. 
The  car  was  decorated  with  flags  and  bunting.  II  carried  the  officers  of  the 
railway  and  a  crowd  of  pas.rengers.  Cars  will  be  run  regularly  to  Flushing 
hereaftei. 

TROLLEY  CAR  COLLISION.— Trolley  car  2,012  of  the  Flushing  Avenue  line, 
Brooklyn,  bound  for  Fulton  Ferry,  jumped  a  switch  at  the  corner  of  Washington 
and  Flushing  Avenues  on  May  31  and  struck  car  2,001  of  the  same  line,  which 
was  going  in  an  opposite  direction.  Both  cars- were  filled  with  passengers,  but 
none  was  seriously  hurt, 

TROLLEY  CONDUCTORS  UNDER  BONDS.-AIl  the  conductors  on  the 
Brooklyn  Heights  Railway  have  been  required  to  furnish  bonds  in  $150.  A 
guarantee  company  becomes  suiety.  chaiging  the  conductors  S2  each.  A  black 
list  of  conductors  discharged  for  oishonesty  is  also  kept,  the  object  being  to 
prevent  them  fron:  getting  employment  elsewhere. 

TELEPHONE  S'JIT  ABANDONED.— Herts  Brothers,  of  Broadway,  who,  in 
connection  with  Lawyer  Simon  Stern,  began  suit  against  the  Metropolitan  Tele, 
phone  Company  some  time  ago  to  secure  lower  rates  for  their  telephone  service, 
have  withdrawn  their  suit,  paying  all  costs  to  date,  and  have  signed  contracts 
for  telephone  service  at  the  regular  rates  established  bj*  the  company. 

ELECTRICAL  EQUIPMENT  FOR  'L  '  TRAINS  is  being  vigorously  agitated, 
and  rumors,  purporting  to  be  authentic,  are  current  lo  the  effect  that  the  change 
from  steam  to  electricity  is  being  seriously  considered  by  the  officials  of  the 
Manhattan  Company.  It  is  thought  by  many  that  success  in  Chicago  will  mean 
the  certain  adoption  of  electric  motors  here.  The  public  at  large  is  heartily  in 
favor  of  the  change. 

TROLLEY  CARS  FOR  THE  SOUTHERN  BOULEVARD.— The  Union  Rail- 
way Company  is  preparing  to  extend  its  trolley  lines  through  the  Southern  Bou- 
levard from  Lincoln  Avenue  to  West  Farms,  but  is  delayed,  it  is  said,  by  the 
Board  of  Bleclrical  Control  in  the  matter  of  obtaining  permits.  The  company 
is  doing  tne  surface  work,  and  savs  that  the  road  will  be  in  working  order  in  a 
short  time  the  permits  can  be  obtained  without  delay. 

THE  FLYNN  FR.ANCHISES.— The  Kings  County  Grand  Jury  has  heen  inves- 
tigating for  three  weeks  the  action  of  the  Brooklyn  Board  of  Aldermen  of  ]Sy3 
in  granting  the  franchises  to  the  Flynn  electric  railway  companies.  The 
inquiry  was  started  directly  after  the  franchises  bad  been  dtclared  void  by 
Justice  Smith  of  the  Supreme  Court.  In  his  decision  Justice  Smith  scored  the  13 
Aldermen  who  voted  away  the  valuable  grants  without  any  regard  to  the  inter. 
ests  cf  the  city. 

GENERAL  ELECTRIC  TO  MOVE?— It  is  the  general  impression  in  Schenec- 
tady that  the  General  Electric  Company  will  consolidate  all  its  works  at  some 
New  Jersey  town  and  give  Schenectadj'  the  cold  shoulder,  but  nothing  reliable 
can  be  learned  concerning  this  further  than  that  an  offer  of  some  sort  of  bonus 
has  been  made  the  company  by  a  New  Jersey  town.  Director  p  G.  Hastings 
says  he  can  see  no  reason  why  such  a  change  should  be  made,  as  the  expense 
involved  in  moving  would  probably  offset  any  bonus  and  other  advantages  that 
might  accrue. 

A  DECORATION  DAY  CASUALTY.-Trolley  car  No.  S8.  of  the  West  End 
division  of  the  Atlantic  Avenue  Railway,  Brooklyn,  drawing  three  open  trailers, 
all  crowded  with  passengers,  halted  on  a  Unionville  switch  at  8  o'clock  p.  m.. 
Decoration  Dav,  on  a  return  trip  from  Coney  Island.  The  rear  trailer,  without 
the  knowledge  of  employees,  rested  on  the  main  track.  Trolley  No.  371  of  the 
same  line,  in  charge  of  Motorman  Robert  Sterling,  came  unobserved  upon  the 
car,  and  a  crash  resulted,  which  overturned  both  cars  and  splintered    the  other 
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cars  of  Ihc  stationary  trains.     No  one  was    killc<l.  l>ut    Moturniau    Stalling  was 
seriously  crushed. 

INCREASHI)  WAGES.— All  the  employees  or  the  Urooklyu  Klevateil  Ksilway 
Company  with  the  exception  of  the  enfjineers  are  to  receive  an  ailvauce  in 
wages  on  June  1.  The  pay  was  reducel  lU  per  cent,  in  October.  1S')3  lucause  of 
the  reduced  receipts,  aud  the  advance  will  restore  the  old  figures.  In  the  notice 
anuouncing  the  increase  iu  pay.  the  general  iiiauuKcr  slates  that  there  is  no 
danger  that  the  wages  will  again  be  reduced,  because  the  earnings  of  the  com- 
pany as  now  assureil  will  permit  of  fail  wages  so  long  asthcstreeta  of  Brooklyn 
are  not  used  for  rapid  transit  purposes.  The  notice  also -slates  that  the  com- 
pany is  only  enabled  to  increase  the  wages  because  high  speed  is  no  longef 
possible  on  Ibe  surface  lines  in  consequence  of  Ibe  new  city  regulation. 


New  England  Notes. 


Branch  Office  of  The  Electkical  Woklh,  1 

KOOM  •)!,  Hathaway    Buildinp,  620  Atlantic  Ave.,  V 

Boston,  June  1,  1S9S.  I 

FRKK  TRANSFERS  COMPULSORY.— The  Massachusetts  House  has  passed 
a  bill  requiring  the  West  End  Company  to  issue  free  transfers.  The  bill,  how- 
ever, after  considerable  and  heated  discussion  in  the  Senate,  was  defeated  in 
that  body  bv  a  30  to  6  vote. 

EXTENSIONS  IN  THE  WEST  ROXBURY  DISTRICT.-A  movement  is  pro- 
gressing successfully  in  this  section  lo  construct  an  electric  railway,  which  will 
start  near  Keyes  Street,  Jamaica  Plain,  the  terminus  of  the  West  End  tracks, 
and  follow  such  a  route  as  may  be  selected,  through  Roslindale  and  the  various 
villages  of  West  Roibury.  The  stock  subscription  paper  is  now  making  its 
rounds  with  the  most  auspicious  augury  for  success. 

IVJU.VCTION  REFUSED.— Chancellor  Rowell  has  refused  the  injunction 
petitioned  for  by  the  Estey  Oigan  Company  and  ex  Governor  Levi  K.  Fuller 
et  al.  to  restrain  the  Brattleboro  Street  Railway  from  using  electiicilv  as  a 
motive  power  and  Irom  extending  its  line  in  the  village  of  Brattleboro.  Vt. 
Judge  Rowell  gave  as  his  reasons  for  refusing  the  petition  thai  the  railway  had 
aright  to  use  electricity  as  a  motive  power;  that  the  preliminary  steps  bad 
been  taken  as  required  by  the  statutes,  and  that  the  building  of  the  street  rail- 
way, as  proposed,  constitutes  no  additioual  burden  on  the  soil. 


Canadian  Notes. 


ToKONTO.  Can..  June  1.  1895. 

MONTREAL,  CAN.— The  Lachine  Council  has  passed  a  motion  Dermitting 
Mr.  Bickerdike  to  build  an  electric  railway  on    St.  Joseph  Street. 

PORT  HOPE,  ONT.— P.  R.  Randall  addressed  the  counsel  ol  the  Coiporalion 
of  Hope,  at  a  regular  meeting  held  at  Port  Hope,  respecting  the  advisability  of 
submitting  notice  of  motion  of  introduction  of  a  bylaw  al  next  meeting,  for 
the  purpose  of  granting  an  electric  company  the  right  to  build  a  trolley  track 
on  the  portion  of  the  Rice  Lake  Gravel  Road,  situated  within  the  llmils  of  the 
township  of  Hope. 


English  Notes. 


(From  Our  Own  Correspondent.) 

London,  May  22.  1895. 

THE  ELECTRIC  LIGHTING  OP  FACTORIES.— A  "Factories  and  Workshops 
Bill"  is  now  before  the  House  of  Commons,  and  an  amendment  was  recently 
made  in  it  which  sho'ild  give  a  considerable  fillip  to  electric  lighting  in  factor- 
ies. The  bill  contains  a  clause  emoowering  the  Home  Secretary  to  increase  the 
minimum  number  of  cubic  feel  of  space  allowed  per  employee  in  the  case  of 
work  by  artificial  light.  An  amendment  has.  however,  been  introduced  exempt- 
ing shops,  etc..  lit  by  eleciricily  from  the  operation  of  this  clause.  In  places 
where  space  is  an  object,  and  where  night  work  is  the  rule  or  very  frequent, 
the  advantage  ol  adopting  electric  light  will  be  considerably  increased  by  the 
passing  of  this  act. 

MUNICIPAL  PURCHASE  OF  ELECTRIC  LIGHT  UNDERTAKINGS  —The 
electric  supply  of  the  town  of  Newcastle  is  at  present  undertaken  by  two  com- 
panies.'which  supply  current  lo  the  p'jblic  at  about  4i^d.  per  kilowall-hour. 
The  Town  Council,  owing  to  the  comparative  success  of  these  concerns,  recently 
began  to  cast  longing  eyes  upon  them,  and  consulted  Prof  Kennedy  as  to 
the  advisability  of  the  concerns  being  immediately  purchased  by  the  Munici- 
pality, instead  of  waiting  until,  the  time  for  compulsory  municipal  purchase 
came  about  in  the  usual  course.  Prof  Kennedy  in  a  lengthy  report  states 
that  owing  to  the  fact  that  these  companies  aie  supplying  current  at  such  a 
low  rate,  and  owing  to  the  extremely  low  cost  of  management,  etc.,  it  is  diffi- 
cult for  him  to  point  out  where  the  municipality  could  effect  a  saving,  and  if 
any  saving  were  to  be  eOecled.  it  would  be  neces!=aiy.  if  the  municipality  were 
to  purchase  the  undertakings  of  these  companies,  upon  the  basis  of  the  5  per 
cent  divid-,nd  they  are  now  paying,  to  increase  the  price  per  unit  from  4J<;d. 
to  6d..  since  otherwise  the  municipality  would  be  unable  to  provide  interest 
on  capital,  a  sinkiug  fund  aud  a  renewal  fund;  and  even  if  the  companies  could 
be  purchased  for  a  price  equivalent  to  the  capital  they  have  actually  expended 
without  any  allowance  for  good  will,  such  is  the  economy  practised  by  them 
that  the  consumers  of  electricity  would  not  gain  pecuniarily  by  municipal  pur- 
chase in  this  case. 

INQUIRY  INTO  THE  TELEPHONE  SERVICE.— The  Parliamentary  inquiry 
into  the  telephone  service  of  the  United  Kingdom  still  continues  though  the 
proceedings  of  Tuesday  last  were  not  of  a  particularly  interesting  or  instiuclive 
description  On  Tuesday,  however.  Mi .  James  tatts  Po'bes.  President  of  the 
National  Telephone  Company,  made  an  extremely  instructive  and  lucid  state- 
ment. Among  other  things  be  brought  out  was  that  the  charge  in  England 
for  an  exchange  connection  was  £9  2s.  2d.,  which  he  showed  was  approximately 
6d.  per  diem,  and  which  he  naturally  pleaded  con'd  not  be  considered  an 
exorbitant  tax.  According  to  Mr.  Forbes  there  are  now  over  73.t)00  subscribers 
in  the  United  Kingdom,  and  493   exchanges,  a   large  number  of   which    are  ou 


metallic  clrcuilD.  With  rrgaid  lo  the  allegatluoa  of  exiravagaul  profits,  Mr 
Hotbes  blought  forward  figures  lo  show  that  the  woiking  ol  the  National  Com- 
pany amounted  to  dl' per  cent,  of  the  revenue,  and  that  the  present  charges 
made  by  the  cumpany  might  be  considerably  reduced  were  there  nu  ponloSice 
loyalties,  way-leave  charges,  and  high  wages.  He  further  elated  that  al  (he 
beginning  of  the  month  his  company  circulaiized  their  70.0U0  odd  Loudon  aub- 
scribers  with  the  rei-ull  that  they  bad  received  some  2,7I)U  replie*.  over  2.S00 
expressing  entire  satisfaction  with  the  company's  metropolitan  service.  1  may 
say  that  the  London  County  Council  almost  simultaneously  circulariied  the  Lou- 
don subscribers  of  the  Naiional  Telephone  Company,  receiving  2.500  replies, 
only  55.' of  which  expresseil  satisfaction  with  the  company's  service.  The  evi- 
dence of  Mr.  Forbes  was  not  concluded  when  the  committee  roae  on  Tuesday 
aud  it  will  be  continued  on  Friday  next. 

LEGISLATION  BY  THE  BOARD  OF  TRADE.— In  tfaeoiigioat  electric  liflbt- 
ing  act  of  1882.  local  authorities  were  given  the  option  of  purchasing  eleeiric 
lighting  undertakings  at  the  end  of  a  period  of  21  years,  and  it  was  this  brief 
period,  which,  more  than  anything  else,  tended  lo  retard  the  intloductioD  of 
electric  lighting  into  England.  The  Act  of  1888  extended  the  period  lo  42  ycaia, 
and  made  the  terms  of  purchase  somewhat  more  clear,  though  certainty  not 
less  onerous.  II  has  been  a  general  source  of  complaint  among  electrical  men 
in  this  country  that  this  extension  of  the  period  from  21  to  42  years,  which  was 
obtained  after  so  much  fighting,  has  been  whittled  away  by  electric  light  com- 
pany promotors.  The  favor  of  the  local  authorities  is  a  necessary  antecedent 
lo  the  granting  of  electric  lighting  branches,  periods  as  short  as  21  .vears  ba>-. 
iiig  in  some  cases  been  stated  by  promoters,  and  now  the  Board  of  Trade  has 
taken  a  step  which  it  would  seem  is  ultra  vires.  It  has  declintd  to  giant  oideis 
for  any  part  of  the  metropolitan  ai*a  unless  the  power  of  purchase  by  the  local 
authority  is  allowcii  to  romc  into  eitect,  not  at  the  end  of  42  years  from  the 
granting  of  the  order,  but  at  the  end  of  42  years  from  August.  1889.  when  the 
majoritv  of  the  electric  lighting  provisional  orders  to  the  metropolis  were 
granted.  This,  no  doubt,  is  done  for  the  purpose  of  ensuring  that  the  orders  of 
all  the  companies  in  business  in  the  metropolis  shall  expire  at  the  same  date, 
and  that  the  local  authorities,  if  desirous  of  puchasing.  shall  not  be  obliged  to 
take  over  these  concerns  piecemeal,  as  they  are  now  being  obliged  lo  do  Id 
the  case  of  the  tramways  of  London.  No  doubt  this  result  is  one  wbicb  is  for 
the  public  good,  but  the  means  by  which  the  Board  of  Trade  is  endeavoring  to 
attain  it  seems  decidedly  outside  of  the  law. 


(5encral  Hcips. 


New  Incorporations. 


THE  TEXAS  ELECTRIC  COMPANY,  Austin,  Tex.,  has  been  incorporated  by 
C.       .    Hobson  and  others,  with  a  capital  stock  of  SS.OOO. 

THE  DUPLEX  CAR  COMPANY,  Concord.  N.  H.,  has  been  organized  by  Ex- 
Gov.  H.  A.  Tuitle.  of  Pittsfield;  Hon.  S.  S.  Jewett.  Laconia.  and  others.  Capital 
stock  Jl. 000.000. 

THE  PLYMOUTH  WATER.  LIGHT  &  POWER  COMPANY,  Sheyboygan, 
Wis.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by  H.  G.  Malone,  H. 
E.  Dow  and  S.  J.  Foote. 

THE  WOOD  COCNTY  TELEPHONE  COMPANY,  Grand  Rapids,  Mich.,  has 
been  incorporated  by  John  A.  Gaynor.  H.  H.  Voss,  and  George  L.  WiUiams, 
with  a  capital  stock  of  $5,000. 

THE  CANALES  TROLLEY  COMPANY.  Springfield.  111.,  has  been  incorpor- 
ated by  F.  William  Canales.  Portland.  Me.:  A.  M.  Ross.  L.  Henry  Pearse.  Bos- 
ton, Mass.     Capital  slock  SIOO.OOO. 

THE  PHir.NIX  CONSTRUCTION  COMPANY,  Indianapoli.o,  Ind..  has  been 
incorporated  by  N.  J.  Clodfeller.  Jacob  Prankel,  C.  M.  Waterbury.  J.  W. 
Paris,  ana  C.  A    Meeker.     Capital  stock  $100,000. 

THE  MORAVIA  ELECTRIC  POWER  COMPANY.  Los  Angeles.  Cal..  incor- 
poratedby  U.  N.  Monroe.  C.  T.  Dorlacd.  J.  H.  Partle,  Moravia;  H.  V.  Carter, 
and  J.  F.  Sartori.  of  Los  Angeles.    Capital  stock  $100,000 

THE  NORTHERN  ELECTRIC  COMPANY.  Norwalk,  O.,  has  been  incorpor- 
ated by  Parks  Foster,  of  Elyria;  George  P.  Jones,  of  Findlay,  and  B.  P.  Foster, 
Mayiue  C.  Foster  and  J-  W.  Poster,  of  Norwalk.     Capital  stock  $2-5.000. 

THE  SPRINGER  ELECTRIC  COMPANY  has  been  incorporated  at  McCords- 
ville,  Ind.,  with  a  capital  stock  of  $10,000.  to  manufacture  electrical  appliances. 
construct  telephones,  etc.  The  promoters  are  T.  L.  Springer.  A.  C.  Morrison 
and  Seymour  Morrison. 

THE  TICONDEROGA  TELEPHONE  COMPANY.  Glens  Falls.  N.  Y..  has 
been  incorporated  to  operate  a  line  from  Addison  Junction  to  Rogeis  Rock 
Hotel,  Fort  Henry.  Chil.son,  Schroon  Lake.  Wbilehall.  Hague,  Bolton.  Caldwell 
and  Glens  Falls.     Capital  .stock  $5,000. 


Telegraph  and  Telephone. 


AMHERST,  N.  S.— The  Nova  Scotia  Telephone  Company  contemplates  running 
a  line  from  Amherst  to  O.xford. 

.■\LBION.  N.  v.— The  Norton-Troutburg  Telephone  Company  is  making 
arrangements  tc  extend  its  telephone  line  to  Holley. 

MIDDLETOWN.  N.  Y.— City  Attorney  J.  L.  Wiggins  has  received  from  the 
Secretary  of  State's  office,  at  Albany  the  certificate  of  the  Orange  County  Tele- 
phone Conipan.v. 

NEW  OXFORD.  PA.— The  Town  Council  has  passed  an  ordinance  granting 
right  of  way  over  the  streets  and  alleys  of  the  boiough  to  the  Hanover  Tele- 
phone Company. 

OCONTO.  WIS.— The  Oconto  Electric  Light  &  Fuel  Company  will  enlarge 
its  business.  It  intends  to  translorni  the  lower  story  of  its  glass  factory  into  a 
manufactory  of  telephone  instruments. 

CLARKSVILLK,  N.  Y.— A  corporation  for  the  purpose  of  building  a  telephone 
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Ilnchrtvrcen  Claiksville  and  Jerusalem  was  orgftnized  at  Houck's  Hall  recentls'. 
Cornelius  SlliigeilBiid  is  president ;  R.  C.  Baiiley  vlce-preaident,  and  Charles 
Hummer,  secretary. 

Electric  Light  and  Power. 


ARMOUR,  lA.— A  franchise  has  been  granted  to  K.  D.  Day  to  put  in  an  elec- 
tric light  plant. 

WBSTPORT.  mo.— The  City  Council  has  passed  a  resolution  authorizing  a  cily 
gas  or  electric  light  plant. 

PHNSACOLA,  FLA.— The  Citizens'  Electric  Light  &  Power  Company  will 
largely  increase  the  capacity  of  its  plant. 

BHI.LKPONTAINK.  O.— The  City  Council  has  ordered  that  the  clerk  advertise 
for  contracts  to  build  an  electric  light  plant. 

CAMDEN,  .\RK.— The  dynamos  for  the  electric  light  company  were  almost 
totally  destroyed  by  a  runaway  engine.     Lo.ss,  Jl.OOO. 

SOMERSET.  PA.— The  Somerset  Electric  Light  Company  has  decided  that 
increase  of  ils  plant  and  improvements  will  be  made  at  an  early  day. 

SANDERSVILLB  GA.— The  Cily  Council  has  ordertd  an  election  to  be  held 
July  15.  to  vote  upon  issuing  $15,000  of  bonds  for  water  works  and  electiic  light 
plant. 

CROCKETT.  TEX.— The  City  Council  has  granted  to  P.  LockBeld.  of  Waco, 
Tex.,  a  franchise  to  put  in  an    electric  lighting  plant,  to  be  in  operation  Oct.  1. 

ALE.KI3.  ILL.-H.  S.  Laflerly  has  been  granted  a  franchise  to  establish  an 
electric  light  plant  at  Alexis.  For  informalioD  address  H.  S.  Lafferty  or  Ben. 
Strong. 

■  FLAGSTAFF,  ART.— The  proposition  of  J.  D.  Moore  of  Prescott,  for  an  exclu- 
sive electric  lighting  franchise  has  been  refused  by  the  city.  The  city  will 
secure  estimates  on  the  cost  of  a  plant. 

WORCESTER.  MASS.— At  a  meeting  of  the  Board  of  Aldermen  recently  a 
petition  was  read  from  the  Worcester  Electric  Light  Company  asking  to  lay 
underground  conduits  for  the  accommodation  of  its  wires. 

EAST  LIVERPOOL,  O.— E.  H.  Wells  &  Co.,  of  Wellsville,  will  put  in  an  elec- 
tric light  plant  in  the  basement  of  their  big  building.  The  electric  plant  will 
also  be  used  to  run  electiic  fans  in  all  the  stores  which  it  supplies. 

OMAHA.  NEB —The  South  Omaha  Water  Works  Company  has  been  formed 
for  the  purpose  ol  erecting  and  maintaining  water  works  and  electric  light 
plant.     Wm.  Paxlon.  John  A.  Cveighton  and  Louis  Schroder  are  interested. 

BATON  ROUGE.  L.^  —The  Home  Electric  Company  has  been  organized  by 
Samuel  G.  Laycock.  as  president,  and  C.  J.  Barrow,  vice-president,  with  a  capi- 
tal stock  of  flOO.ooo,  to  succeed  the  Baton  Rouge  Electric  Light  &  Power  Com- 
pany. 

NATIONAL  HOME.  CAL.— At  the  Pacific  Branch,  National  Heme  for  Disabled 
Veteran  Soldiers,  bids  will  be  received  until  2  p.m.,  June  20.  at  the  office  of  the 
governor  of  the  home,  for  furnishing  all  materials  and  labor  and  completing 
an  electric  plant  to  cost  less  than  SIO.OOO. 

MECHANICSBDRG,  PA.— A  town  meeting  was  held  May  25  to  consider  the 
electric  light  question.  A  resolution  instructing  the  Town  Council  to  refuse  to 
consider  any  proposals  that  would  not  locate  the  plant  within  the  borough 
limits  was  adopted.     Col.  R.  H.  Thomas  presided  at  the  meeting. 

SPRINGFIELD,  MASS.— The  committee  to  whom  was  referred  the  petition  of 
the  telephone  company  for  leave  to  erect  and  string  poles  on  Main  Street  from 
State  Street  to  Mill  River,  presented  a  report  granting  the  locations.  Mayor 
Long  asks  that  action  be  deferred  on  the  report,  after  be  had  explained  the 
prospects  of  inducing  the  company  to  place  its  wires  in  conduit.  The  committee 
prepared  a  new  report  giving  the  company  leave  to  withdraw. 


The  Electric  Railway. 


DEFIANCE.  O.— A  power  house  ot  the  DeSance  Lake  Railway  Company  was 
partially  burned  recently;  loss  57,000;  fully  insured. 

PLATTSBURGH.  N.  Y.— A  proposition  has  been  made  to  the  people  to  build 
and  equip  a  trolley  road  from  Kanona  to  Plattsburgh. 

MERIDIAN.  MISS.— S.  H.  Gehlman  and  L.  B.  Bradley  are  interested  in  a 
project  to  build  an  electric  street  railway  five  miles  long. 

NEW  BRITAIN,  CONN.—  The  Central  Railway  &  Electric  Company  has 
petitioned  for  permission  to  extend  their  line  to  Hartford. 

HARTFORD.  CONN.— It  w)s  voted  at  a  recent  meeting  of  the  Board  of  Alder- 
man to  double-track  the  line  of  the  Hartford  Street  Railway  Company. 

PENN'S  GROVE,  N  J.— It  is  reported  that  work  will  soon  be  commeuced  on 
a  trolley  line  from  Penn's  Grove  to  Salem.     A  charter  has  been  secured. 

SKOWHEGAN,  ME.— It  is  reported  that  the  managers  of  the  Skowhegan  & 
Noriidgwock  Electiic  Railway  have  voted  to  expend  $5,000  in  improvements  on 
their  road. 

NEWARK.  N.  J.— The  Passaic  &  Newark  Electric  Railway  Company  has 
broken  ground  and  work  will  shortly  commence  on  the  construction  of  its  road 
at  Franklin. 

CLARKSVILLE.  TENN.— The  Clarksville  Stieet  Railway  Company  is  prepared 
to  receive  proposals  for  machinery,  cars,  etc.,  for  an  electric  railwa.v.  Wm.  N. 
Daniel  is  president. 

WATERLOO.  N.  Y. -The  Village  Board  of  Trustees  has  granted  the  right  of 
way  to  Main  Street,  connecting  the  Geneva  &  Waterloo  Railway,  with  the  road 
runniug  to  Seneca  Palls. 

SOUTH  AMROY.  N.  1.— Representatives  of  the  proposed  electric  railway  will 
appeal  to  the  Mayor  and  Council  of  South  Amboy  for  a  franchise  to  run  the  road 
through  certain  streets  of  the  borough. 

PORT  HDRON,  MICH. -Mayor    Boynton    and    other   Port    Huron    capitalists 


propose  to  build  an  electric  railway  from  Port  Huron  to  Algonac  along  the  river, 
thence  to  Che.iterfield.  so  as  to  connect  with  the  Grand  Trunk  road. 

WRENTHAM.  MASS.— Ttie  Board  of  Selectmen  has  Trefused  to  give  to  the 
Interstate  Consolidated  Railway  Company  a  franchise  to  run  electric  cars 
in  this  town,  until  the  company  giants  certain  concessions,  which  it  is  not 
Inclined  lo  do. 

WYOMING,  PA, -The  project  to  build  an  electric  branch  at  Mt.  Lookout, 
back  of  Wyoming,  ia  again  being  revived.  John  Graham,  of  the  Traction  Com- 
pany, Builder  Phil.  Rafe  Chris  Stemeyer,  and  John  A.  Hutchins.  Wilkesbarre, 
are  interested. 

CHARLESTON.  S.  C. -John  R.  Hoefgen  and  Edgar  Mozham,  of  Brooklyn, 
TT.  v.,  represent  the  syndicate  which  is  said  to  have  purchased  a  controlling 
interest  in  the  Enterprise  &  Cily  Street  Railways,  and  which  will  convert  them 
into  a  trolley  system. 

BRAINTREE.  MASS.— The  Braintree,  Randolph  &  Holbrook  Street  Railway 
Company  has  reorganized  ils  directory.  J.  F.  Sheppard.  W.  O.^Chapman  and 
Charles  H.  French  have  beeu  elected.  It  is  said  that  the  connection  with 
Quincy  will  be  built  soon. 

STONRHAM.  MASS.— The  plan  for  an  electric  street  railway  between  Slone- 
hain,  Winchester  and  Arlington,  which  was  agitated  about  a  year  ago.  is  being 
revived.  Onslo  Gilmor,  of  Stoneham,  and  A.  D.  Cochran,  of  Winchester,  will 
be  on  the  board  of  directors. 

TOLEDO,  O.  The  Council  committee  ou  Railways  and  Telegraphs  met  and 
approved  an  ordinance  to  grant  the  Toledo  Consolidated  Street  Railway,  or 
Toledo  Traction  Company,  right  to  operate  an  underground  system  of  conduits 
for  the  transmission  of  electricity  for  light  and  power  purposes. 

TROY.  N.  Y.— A  meeting  was  recently  held  in  Troy  which  assures  at  least  an 
electric  road  from  Albia  lo  .Iverill  Park,  and  is  said  to  be  the  beginning  of  the 
Troy  &  New  England  railway  line,  as  it  is  upon  the  charter  of  that  company 
that  the  load  begins.  President,  George  T.  Lane;  vice-president.  Wm.  A. 
Thompson. 

BROCKTON.  MASS.— Another  electric  railway  in  all  probabilities  will  soon 
be  built.  The  name  of  the  corporation  will  be  the  Brockton  &  Northeastern 
Street  Railway  Company,  and  the  line  will  be  practically  an  extension  of  the 
present  one.  John  P.  Morse.  Judge  B.  Reed  and  Horace  B.  Rogers,  of  Brockton, 
are  inter  ested.  

Personal  Note. 


MR.  STEPHEN  LEIDY  COLES,  of  the  EUctrical  Review,  was  married  to 
Miss  Sallie  E.  Field,  at  New  York,  on  Saturday,  June  1.  While  the  bachelor 
portion  of  the  electrical  fraternity  is  thus  deprived  of  one  of  its  most  jovial  and 
sympathetic  members,  now  that  the  deed  is  beyond  recall  they  will  all  join 
with  the  benedicts  in  wishing  the  happy  couple  all  the  bliss  that  matrimony 
holds  in  store  for  the  most  fortunate  of  its  devotees. 


Miscellaneous  Notes. 

MR.  PHILANDER  BETTS,  of  Hackensack,  N.  J.,  who  for  a  number  of  years 
has  beeu  prominently  engaged  in  electrical  construction  work,  has  been 
appointed  electrician  at  the  Washington  Navy  Yard.  Mr,  Belts  secured  the 
appointment  in  competition  with  27  other  applicants, 

THE  HENRY  ELECTRICAL  CLUB,— At  a  regular  meeting  of  the  Henry  Elec- 
trical Club  held  at  the  rooms  of  the  American  Institute,  New  York,  on  May  28. 
the  following  officers  were  elected  for  the  ensuing  year :  W.  H.  Freedman.  presi- 
dent; L.  H.  Landy.  first  vice-president;  Max  Osterberg.  second  vice-president, 
and  Geo.  Whitefield,  secretary.  A  resolution  was  adopted  expressing  the 
regret  of  the  members  ot  the  club  at  the  untimely  death  of  Mr.  George  M. 
Phelps,  and  referring  in  high  terms  to  his  services  in  the  interests  of  the  elec- 
trical profession  in  this  country. 

(Erabe  ax(^  3nbustrtal  Hotes, 

THE  ERIE  CITY  IRON  WORKS  has  removed  its  Chicago  office  from  ISIO  Old 
Colony  Building  to  34-38  West  Monroe  Street. 

W.  H.  MACKAY  has  been  appointed  New  York  agent  for  the  Columbia  Incan- 
descent Lamp  Company,  of  St.  Louis  Mo.,  with  offices  at  1103  Havemeyer 
Building. 

AN  EXTENSIVE  LIST  OP  ENGINE  USERS  is  incorporated  in  a  little  pam- 
phlet which  the  Ball  Engine  Company,  of  Erie.  Pa.,  is  distributing,  which 
includes  electric  light  and  power  companies  in  every  Slate  from  California  to 
Maine  and  between  Lake  Superior  and  the  Gulf  of  Mexico. 

AN  ARTISTIC  CATALOGUE.— Good  taste  and  sound  argument  are  embodied 
in  the  Robb  Engineering  Company's  new  engine  catalogue.  From  the  fine 
embossed  front  cover  through  the  detailed  description  of  the  Robb-Armstrong 
engines  to  the  last  blank  fly  leaf,  these  two  features  are  conspicuous. 

A  MOST  GRATIFYING  LETTER  has  been  received  by  the  General  Electric 
Company  from  a  western  central  station  testifying  to  the  satisfaction  experi- 
enced in  the  operation  there  of  a  monocyclic  plant.  The  writer  states  that  the 
system  has  been  in  constant  operation  for  two  months  without  a  single  hitch, 
and  that  the  dynamos  and  motors  run  cool  and  practically  without  attention. 

W.  C.  KIDD.  239  Broadway.  New  York,  general  sales  agent  for  Coe's  grate 
bars,  reports  that  wherever  these  bars  have  been  used  thev  have  given  entire 
satisfaction.  As  an  evidence  of  this  assertion  he  has  a  large  number  of  com- 
plimentary letters  from  purchasers  which  can  be  seen  at  his  office,  and  which 
speak  in  high  terms  of  Ihe  efficiency,  economy  and  convenience  of  these  grate 
bars. 

LARGELY  INCREASED  FACILITIES  have  been  found  necessary  by  the 
Philadelphia    Electrical    &    Manufacturing    Company,    20th  and   Jones  Streets, 
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Philadelphia.  owIiik  Io  the  constniilly  Increasing  dcinanJ  for  ila  Improved  cut- 
ouls  and  spark  arreslcrs.  Addllional  machinery  has.  thrreforc.  been  piil  In  Ihe 
factory  and  several  extra  men  added  to  the  force,  so  thai  Ihe  company  will  now 
be  able  to  fill  orders  more  promptly. 

TASTKPUL  DHSIGN  chnracterlies  Ihe  new  catalogue  of  II.  H.  Collins 
&  Co..  I'lttsliurgh.  Pa.,  in  which  detailed  information  is  presented  coiiccining 
the  -Cahull"  vertical  water  tube  boiler.  The  licok  Is  hnndforoely  illue'lrated 
and  is  replete  with  data  obtained  from  exhaustive  tests  ol  Caluill  boilers  and 
thorough  analyses  ol  Ihe  coal  used  during  Ihe  tests.  Ten  features  of  advonlagc 
are  pointeil  out  as  being  embodied  in  these  lioilers.  The  ratalogue,  however, 
makes  interesting  reading  aside  from  trade  cODsideratlona. 

•  INTEKKSTING  F.\CTS"  is  the  title  of  a  well-piepare<l  pamphlet  which  the 
Packard  Klectric  Company.  Warren.  O..  Is  distributing.  The  title  is  by  no 
means  a  niisoomer;  the  pamphlet  contains  curves  showing  the  mainlennnce  of 
candle-power  and  increase  in  efficiency  with  use.  which  are  peculiar  Io  Tuckard 
lamps,  and  also  calls  attention  to  the  relative  values  of  high-grade  and  cheap 
lamps  which  is  of  vital  interest  to  nscra  of  incandescent  lamps.  Packard  trans- 
formers are  not  neglected  in  the  pages  of  this  unique  little  circular. 

THE  ADVENT  OF  SUMMER  has  given  an  impetus  to  the  fan  business  gener. 
ally  and  particularly  to  that  of  the  Metropolitan  Electric  Company.  Chicago. 
Dayton  ceiling  fans.  Victor  direct-current  desk  fans  and  Ries  Scott  allernaling 
desk  fans  are  tumbling  over  each  other  in  the  rush  to  fill  orders.  Comfortable 
orders  are  beiug  received,  too.  for  Keystone  ammeters  and  vollmelers  and  Ayer 
arc-lamp  windlasses,  for  which  the  Metropolitan  Company  is  western  agent. 
Metroiwlitan  arc  lamps  for  incandescent  circuits  are  likewise  in  demand.  The 
company  w  II  soon  issue  a  comprehensive  and  handsomely  piepared   catalogue. 

THE  HESSIAN  FLIES,  which  have  caused  so  much  damage  to  wheat,  saj  s 
the  Central  Electric  Company,  of  Chicago,  stand  in  awe  of  Lundell  Ian  motors 
and  maintain  a  most  respectful  Histauce  from  them.  The  sudden  advent  of 
summer  temperature  has  caused  vigorous  inroads  to  be  made  upon  the  company's 
stock  of  fans,  but  Ihe  vacancies  are  611ed  about  as  soon  as  they  are  made.  The 
prospects  for  the  fan  trade  this  season  are  reported  as  exceedingly  proniii^ing.  A 
stehdy  demand  i»  also  reported  for  ■Interior"  conduit  and  kindred  supplies:  a 
recent  order  tor  an  Illinois  postoflSce  building  covered  several  thousand  feet  of 
conduit. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Philadelphia,  in  its 
new  catalogue  B  presents  such  full  instructions  for  the  installation  and  care  of 


accuinulatoTH  as  to  make  the  book  almost  a  technical  treaiiae.  Exhaustive 
descriplions  are  given  of  the 'Chloride"  batteries  mode  by  this  company,  fol- 
luwing  which  there  are  curves  showing  Ihe  variation  in  E.  M.  H.  during  charge 
and  discharge  and  capacity  at  different  discharge  rates.  Then  there  are  eight 
<lilTeient  diagrams  of  connection  and  other  data  loo  numerous  to  mention.  The 
book  is  executetl  elegauily  and  substantially.  (Jwing  to  the  great  expense  of 
production  a  charge  of  $1  is  made  for  the  catalogue. 

THE  IiIiRNLEV  CARTKIIir.E  BATTERY,  manufactured  by  the  Miamisburg 
(Ohio)  Electric  Cumpauy.  has  been  adopted  exclusively  by  some  of  the  largest 
telephone  companies  in  the  country,  the  makers  say,  after  a  competitive  teal 
with  oilier  batteries  on  the  market.  The  company  offers  these  batteries  on  their 
merits  and  Inviles  those  interested  to  test  them.  The  Iiupeiial  dry  battery  still 
maintains  Its  high  reputation  and  is  rapidly  overcoming  the  prejudices  against 
dry  batteries  caused  by  experimeiilal  atul  defective  goods  pat  ou  the  market 
from  time  to  time.  The  Miamlsburg  Electric  Company  is  the  only  maoufaclurer 
of  Burnley's  Improved  dry  battery,  which  is  put  on  the  market  under  the  name 
".Imperial.'* 

AN  ATTRACTIVE  CATALOGUE  has  been  issued  by  the  Columbia  Incandes- 
cent Lamp  Compnny,  of  St.  Louis,  in  which  are  described  all  styles,  sizes  and 
shapes  of  lumps.  The  Columbia  company  calls  attention  to  the  fact  that  not- 
withstanding the  reduction  in  prices  during  the  past  year,  nothing  has  been 
omitted  in  the  construction  of  Columbia  lamps  which  was  at  all  essential  to  Ihe 
maintenance  of  the  high  standard  by  the  company  at  the  outset  some  six  years 
ago.  A  point  is  also  made  of  the  fact,  too  often  ignored  by  purchasers,  that 
low  lirst  cost  is  by  no  means  a  criterion  of  merit.  The  Columbia  company 
claims  to  have  efTectually  overcome  the  difficultv  at  first  experienced  with  high 
voltage  lamps,  and  that  a  most  gratifying  demand  is  being  made  for  tbe220-voll 
lamps. 


business    Hoticcs. 


ELECTRIC  LEAGUE.— Meets   every  Thursday  evening,  IW  W«»t  24tb  Street. 

Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  Cur-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  lOS  South 
Warren  Street.  Syracuse,  N.  V. 


^Ilustrateb  Hccorb  of  €kctrical  Paknts. 


UNITED  STATES  PATENTS  ISSUED  MAY  28.  ISOS, 
[fn  charge  of  Wm.  A.  Rosenbautn,  177  Times  Building.  New  York.] 

539.786.  CONDUIT  ELECTRIC  RAILWAY  SYSTEM :  P.  Barrell.  New  York. 
N.  Y.  App.  filed  July  19,  189-1.  The  combination  of  a  lateral  wire  con- 
ductor formed  in  sections  within  a  conduit,  with  cusbiouiiig  devices  inter- 
posed between  adjacent  sections,  preventing  jarring  or  any  vibration  of  the 
parts. 

539.7%.  COUPLING:  T.  J.  Close.  Philadelphia.  Pa.  App.  filed  July  10.  1894. 
The  combination  of  two  or  more  sections  of  a  rod  or  lube,  one  pari  having 
8  recess,  side  bars  and  cross  bars,  and  the  other  piovided  with  tongues  aud 
recesses,  the  said  parts  being  adapted  to  interlock  with  each  other.  (See 
Illustration.) 

539.798.  COMBINED  TROLLEY  HEAD  AND  WHEEL:  Win.  H.  Dalbey. 
Indianapolis.  Ind.  App.  filed  Oct.  11,  1894.  A  self-lubricating  trolley  wheel 
containing  an  interior  reservoir  for  graphite  and  provided  with  a  bushing 
having  holes  therein  for  the  admission  of  lubricant. 

539,790.  LANTERN  FOR  BICYCLE  RIDERS;  W.  K.  L.  Dickron.  Orange,  N.  J. 
App.  filed  Aug.  4.  1894.  The  combination  of  a  lantern  having  a  reflector 
secured  to  support  an  incandescent  lamp  mounted  on  a  base  of  insulating 
material,  having  a  switch,  binding  posts,  circuit  wires  and  a  resisiance. 

S39,80<.  ELECTROMAGNETIC  GOLD  SEPARATOR;  J.  D.  Gibbens  and  W.  B. 
Murray,  Portland.  Ore.  App.  filed  Oct.  20  1894.  The  combination  of  a 
stepped  extension,  a  sluice-box  having  grooved  copper  plates  adapted  to  be 
filled  with  mercury  for  amalgamating  purposes,  electromagnets  arranged 
in  gangs  having  a  common  armature,  set  screws  projecting  through  the 
armature  to  the  under  side,  upon  which  magnets  are  adapted  Io  rest,  so 
that  the  same  may  be  adjusted. 

539.825.  ELECTRICAL  CONNECTION;  P.  Rielh.  Chicago.  III.  App.  filed 
Feb.  28.  1895  An  electrical  connector  having  tubular  tapered  cones  adapted 
to  engage  with  cylindrical  terminals  open  at  both  ends;  the  said  ends  being 
capable  of  being  swaged  so  as  to  rest  against  the  rail. 

5.19.832.  CEILING  BOARD;  H.  O.  Stillwell  and  J.  D.  Broman.  Chicago.  III.. 
App.  filed  July  10.  1894.  The  combinaliou  of  a  binding  post  connected  with 
one  side  of  the  mains  and  provided  with  two  coutact  terminals,  a  second 
post  connected  with  the  opposite  side  of  the  mains  and  also  provided  with 
two  contact  terminals  arranged  opposite  the  contact  teimiuals  of  the  first 
binding  post;  a  switch  lever  adapted  in  one  position  to  close  together  the 
opposed  terminals  to  afford  two  paths  for  the  current  from  one  binding  post 
to  the  other,  the  second  position  of  the  switch  beiug  adapted  to  connect  the 
lamp  terminals  one  with  each  of  the  posts,  the  switch  lever  closing  the 
opposed  terminals  of  the  posts  betore  opening  the  circuit  through  the  said 
lamp. 

539.838.  PROCESS  OF  PRODUCING  INCANDESCING  BODIES  FOR  ELEC- 
TRIC LAMPS.  K.  O.  E.  Troback,  Pankow.  Germany.  App.  filed  April 
18.  1894.  The  process  of  producing  carbon  bodies  for  electric  lamps,  con- 
sisting in  subjecting  the  substance  to  a  preliminary  purifying  treatment, 
then  immersing  the  same  in  an  acid,  and  subsequently  carbonizing  the 
said  substance. 

53'),840.     SAFETY  SYSTEM  FOR  RAILWAYS;  A.  L.  Ware.  Cambridge,     Mass. 


App.  filed  Oct.  15.  1894.  The  combination  of  two  parallel  main  conductors, 
one  of  wnich  is  of  high  resistance,  a  plurality  of  cross-connections,  each 
carried  by  a  car.  and  I  wo  of  them  requisite  to  complete  a  circuit  of  which 
the  main  conductors  form  a  part ;  an  alternating  dynamo  as  a  current  gen- 
erator in  each  cross-connection  and  a  translating  device,  all  constructed  ai-d 
arranged  to  form  circuits  the  resistance  in  which  varies  with  the  distance 
apart  of  the  trains. 

539  849  ELECTRIC  MOTOR;  J.  B.  Atwater.  Chicago.  III.  App.  filed  Sept.  24. 
1894.  The  combination  of  cam  rings,  formed  with  acute  and  obtuse  inclined 
surfaces,  connected  to  power-transmitting  means,  a  plurality  of  elec- 
trically operated  traction  levers  provided  with  a  frictio"  wheel  and  adapted 
to  engage  with  the  cam  rings,  a  switch  and  means  for  operating  the  same, 
and  a  fly-wheel. 

539  854.  TROLLEY  BREAKER;  W.  G.  Carey  and  A  A.  Ball.  Jr..  Schenectady. 
N,  Y.  App.  filed  Nor.  15.  1894.  A  body  having  a  rectangular  section  for 
trolley  breaking,  composed  of  insulating  material  having  its  ends  sloped 
off.  and  a  slot  in  each  end  for  securing  the  metallic  end  pieces  in  position. 

539.863.  CONTROLLER  FOR  ELECTRIC  SEARCH  LIGHTS.  E-  P.  G.  H. 
Faure.  J.  MacHaffie  and  S.  H.  Libbey.  Schenectady.  N.  Y.  App.  filed  Jan. 
29,  1895.  The  combination  of  a  controller  having  a  switch  handle  adapted 
to  move  simultaneously  in  a  horizontal  plane  and  vertical  plane  imparting 
a  diagonal  motion  to  the  handle  and  springs  to  bring  the  handle  back  to  its 
normal  position.     (See  Illustration). 

539.870.  ANNUNCIATOR;  F.  A.  Jennings.  Ithaca.  N.  Y.  App.  filed  Mar.  23. 
1893.  An  annunciator  comprising  a  case,  a  rotalable  cylinder,  a  ratchet  and 
pawl  for  rotating  it.  and  a  cam  actuating  the  mechanism;  a  dial  provided 
with  a  series  of  notices,  a  pointer  mounted  upon  a  rotating  shaft,  with  a 
motor  rotating  the  said  shaft,  and  adapted  to  shift  the  said  pointer  fiom  one 
notice  to  another,  by  the  making  and  breaking  of  the  ciicuit.  and  an  aper- 
ture in  the  dial  exposing  a  title  on  the  said  cylinder. 

539.871.  GALVANIC  BATTERY;  H.  T.  Johnston.  New  York.  N.  V.  App.  filed 
Nov.  10.  1893.  The  combination  of  a  metal  vessel  forming  the  positive  elec- 
trode, a  negative  electrode  therein,  a  semi-solid  filling  between  the  elec- 
trodes, a  seal  closing  the  top  of  the  positive  electrode  and  a  projection 
engaging  with  the  seat. 

539.876.  STATIONARY  TRANSFORMER;  W.  S.  Moody.  Lynn.  Mass.  App. 
filed  May  15.  1894.  A  transformer  having  a  core  composed  of  Uttiinie  having 
registering  notches  upon  their  inner  edges,  forming  oil  channels  in  com- 
bination with  primary  and  secondary  windings  arranged  within  the  core. 

539.877.  ELECTRIC  ARC  LAMP;  J.  A.  Mosher,  Chicago.  111.  App.  filed  May 
1.  1893  The  combination  of  ao  upper  carbon  rod.  pivoted  fiame  carrying  a 
feeding  train,  a  shunt  solenoid  having  a  core,  connected  to  the  frame,  a 
rockiug  plate  with  notches  at  its  upper  end.  a  dog  adapted  fo  enter  said 
notches,  pellets  carried  by  the  said  rocking  plate  and  means  for  raising  the 
core. 

539.881.  ARMATURE  COIL  AND  METHOD  OF  MAKING  SAME:  O  F.  Pers- 
son  and  D  P.  Thomson.  Schenectady,  N.  Y.  App.  filed  Oct.  6.  1894.  An 
armature  coil  having  an  hexagonal  figure,  four  of  the  sides  of  which  are 
curved  to  conform  to  the  shape  of  the  armature  core,  the  other  two  parts 
lying  in  diffeient  planes  and  joined  by  a  part  radial  to  the  curved  sides. 
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539.886.  ELECTRIC  METER;  E.  Thoni,<on.  Swnnipscotl.  M8.S8.  App.  filed  Feb. 
18.  180S.  A  lueler  linving  slalionar.v  and  shunt  coils,  an  oscillating  coil  or 
ar^nnlure  arrniiRed  Iransversely  to  the  sintionary  coils  and  acted  upon 
ilifTereiitially  by  the  latter,  and  a  circuit  brtaker  in  the  shunt  clicuit  con- 
trolled by  the  niovemenl  of  the  oscillating  coil. 

San.tn.  rail  HOND:  F.  E  Buxton.  Worce.stcr.  Maps.  App  filed  April  15.  18')S. 
An  electric  rail  bond  comprising  a  wire  haoinf;  cone-shaped  heads  upset  at 
either  end  and  two  loose  collars  having  conical  bores  of  slightly  smaller 
diameter  than  the  said  h.iuls. 


No.  539,796.— COVPT.ING  FOR     ELECTRIC    CONDUCTORS. 

).')y>.  ELECTRIC  CABLE:  W.  D.  Gharky.  Philadelphia.  Pa.  App.  filed 
Oct  18.  1894.  A  cable  consisting  of  a  conduclor  forming  a  core  and  an  insu- 
lating wrapper  surrounding  the  core,  a  testing  wire  extending  along  the 
cable  outside  of  the  insulating  wrappei. 

).'M3.  ARMATURE  WINDING  AND  .METHOD  OP  MAKING  SAME; 
W.  Hochhausen.  Brooklyn.  N.  V.  App  filed  Feb.  10.  I88S.  The  combination 
of  a  cvlindrical  or  drum  armature,  a  multiple  conductor  having  its  strands 
assembled  into  a  cable  on  the  said  armature  periphery  and  flattened  upon 
the  armature  head  so  as  to  cover  a  less  superficial  area  on  the  head  than 
upon  the  periphery. 

•.Ol*.  ELECTRIC  BELL;  C  B.  Sterling.  New  York.  N.Y.  App.  filed  March  14. 
1895  The  combinatioo  of  a  bell,  hammer,  and  a  solenoid  having  a  core,  a 
circuit  maker  and  breaker  loo-ely  connected  to  the  said  core  and  movable 
vertically,  stationary  contacts  insulated  from  each  other  to  engage  the  cir- 
cuit maker,  guides  and  springs  for  the  same,  to  keep  it  in  its  raised  posi- 
tion. 

O.OIO.  CONDUIT  ELECTRIC  RAILWAY;  F.  B.  Widmayer.  New  York.  N.  Y. 
App.  filed  .\ug.  3.  1894.  The  combination  of  a  conductor  encased  in  a  suitable 
covering,  a  series  of  circuit-completers  normally  open  and  arranged  at 
intervals  along  the  road,  an  electrically-propelled  car  provided  with  means 
for  succesi^ively  throwing  into  operation  said  circuit  completers. 

5.012.  TELEPHONE  CENTRAL  SYSTEM:  G.  D'Adhemar.  Paris,  France. 
.\pp.  filed   June20.  1S94.    The   combination  of    a  calling    annunciator  of  an 
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electromagnet,  a  local  circuit,  an 
circuit  of  the  electromagnet  of  the 
ing  the  drop  of  the  said  annunciator. 

I.02S.  CONTROLLING  MECH.\NISM  FOR  LOCKS;  R.  A.  Palmer 
Mass.  App.  filed  Feb.  4  139.">.  A  lock  mechanism  consisting  of  £ 
spindle  adapted  to  be  extended  through  the  lock,  one  ^member  of 
adapted  to  be  operalively  connected  with  a  latch-bolt:  a  spindle 
an  actuator  for  the  same,  and  an  electromagnet  to  positively  move  th< 
actuator  into  operative  posiMon  to  couple  the  two  members  of  the  spindle. 

1.029.     MEANS  FOR  CONNECTING  MOTORS  TO  CAR  AXLES;  S.  H.  Short 
Cleveland.  O.     App.  filed   Oct.  19,  1893.    The    combination  of   an    axle 
truck  frame,  a  swinging  frame,  slotted  bearings  at  the  free  ends  of  the  art: 
of  said  swinging  frame,  and    a    motor    having  tiunnious   adapted    to   ent 
said  bearings  and  move  therein. 

I.03.i.  BRUSH  HOLDER  FOR  DYNAMO-ELECTRIC  MACHINES;  E  Thoi 
son.  Swampscolt.  Mass.  App.  filed  Feb.  20.  1893.  The  combination  of 
brush  clamp  and  a  support  for  the  same,  one  swinging  upon  the  oth 
means  for  maintaining  the  clamp  always  parallel  to  a  given  plane. 
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No.  539,863. — Controller    for  Electric  Search  Lights. 

i.lO,0;>».  locating  FAULTS  IN  ELECTRIC  R.\ILWAYS:  J.  C.  Henry,  West- 
field.  N.  I.  App.  filed  Jan.  24.  1S94  In  combination  a  supplemental 
return  conductor  for  an  electric  railwa.v  connected  at  intervals  to  the  track 
or  ground  return  and  divided  into  flections  normally  connected  together,  and 
means  adapted  to  measure  the  cunent  flow  between  the  sections. 

MO.OCO.  CONDUIT  ELECTRIC  RAILWAY;  W.  E  M.  Jackson.  San  Francisco. 
Cal.  App.  filed  Oct.  25  1*93  The  combination  of  a  conduclor  and  an  insu- 
lating support  comprising  an  open  spiial.  or  other  form-in  which  a  piece  of 
small  cross-section  is  bent  upon  itself,  with  a  long  continuous  free  surface 
formed  of  insulating  material. 


540  078.  ELECTRIC  HEATER;  C  J.  Reed.  Philadelphia.  Pa  App  fil»d  June 
5.  1894.  A  heater  consisting  of  a  non-conducting  lube  having  a  thin  film  or 
coating  of  silver  attached  to  its  inner  surface,  the  said  film  being  connected 
at  its  opposite  ends  to  conductors  leading  to  a  source  of  current  supply. 
^See  Illustration.) 

540,076.  SECONDARY  BATTERY:  W.  L.  Silvey,  Dayton.  Ohio  App.  filed 
Jan.  21.  I89S.  The  combination  of  a  screw-threaded  battery  connector  or 
post,  battery  plates  and  battery  collars,  the  battery  post  pa.ssing  through  the 
plates  and  collars,  porous  plates  surrounding  the  collars,  porous  sheets 
between  tt'e  battery  plates,  the  collars,  plates  and  post  connected  together 
by  a  yielding  strip. 

5(0.090.  ELECTRIC  PAS.SENGER  REGISTER  AND  RECORDER;  JOS.  W. 
Ellis.  Albany.  N.  Y.  App  filed  Jan.  12.  1895.  An  electric  registering  and 
recording  system,  comprising  a  series  of  vertically  movable  step-plates, 
circuit  closers  controlled  by  these  step-plates,  two  registers  having  electro 
magnetic  actuators  in  circuit  with  the  respective  circuit-closers  and  provided 
with  record  caids,  markers  and  magnetic  maker-actuators,  a  clock  provided 
with  circuit-closing  devices  including  a  series  of  electric  contacts,  and  an 
electric  circuit  connecting  all  these  contacts  with  the  electromagnets  last 
named  of  both  registers. 

540.094.  WATER  WHEEL  GOVERNOR;  A.  Giesler.  Dayton,  Ohio.  App.  filed 
Aug.  13.  1894.  The  combination  of  a  shaft  adapted  to  operate  the  gates  of  a 
water  wheel,  a  centrifugal  governor  and  train,  and  an  electric  governor  and 
tiain.  each  geared  to  turn  the  gate  shaft,  and  adapted  to  work  independ- 
ently or  in  unison  to  control  the  gate. 

540.117.  CONDUCTOR  DISTRIBUTING  FR.4ME;  T.  Spencer.  Cambridge. 
Mass.  App.  filed  Jan.  24.  1895.  The  combination  of  a  series  of  fixed  con- 
tacts arranged  in  groups  along,  and  each  projecting  at  its  ends  from,  an 
insulating  fixed  support,  each  contact  representing  and  forming  the  terminal 
of  a  loop  or  branch  of  the  respective  lines  extending  to  the  switchboard 
appliances,  portable  insulating  strips:  metallic  contacts  arranged  in  groups 
along  said  strips,  and  means  for  removably  securing  the  portable  strips  in 
proximity  to  the  fixed  support  bringing  the  other  or  free  ends'of  their 
rfspective  contacts  into  electrical  connection. 


No.  540,073. —Electric  Heater. 

540  153.  PHASE  INDICATOR  FOR  ALTERNATING  CURRENTS;  Michael  von 
Dolivo-Dobrowolski,  Berlin,  Germany:  assignor  to  the  Allgemeine  Elek- 
iricitiits-Gesellschaft.  of  the  same  place.  App.  filed  Oct  27.  1893.  In  an 
apparatus  for  indicating  and  measuring  differences  between  the  phases  of 
two  electric  alternating  currents  of  like  number  of  alternations,  the  com- 
bination, with  a  coil  or  set  of  coils  for  each  current,  the  two  coils  or  sets  of 
coils  being  set  at  an  angle  to  each  other,  and  a  metallic  body  rotatably 
arranged  in  the  magnetic  fields  of  said  coils,  of  a  device  tor  opposing  a 
couoterforce  to  the  rotation  of  said  metallic  body,  and  means  for  indi- 
cating the  amplitude  of  the  latter. 

S40.16S.  ELECTRICAL  EXCHANGE:  A.  E.  Keith.  P.  A.  Lundquist  and 
T.  Erick.«on.  Chicago.  111.  App.  filed  Nov.  7  1894.  The  combination  of  a 
switchboard  having  a  series  of  rows  of  contact  points,  a  series  of  connectors 
arranged  to  co-operate  therewith,  each  connector  being  normally  con- 
nected with  but  one  of  the  rows  of  contact  points,  and  means  for  making 
and  breaking  the  normal  connection  as  soon  as  the  connector  is  operated 
for  making  connection  with  any  of  the  rows,  whereby  communication 
between  any  two  of  the  subscribers  is  entirely  secret  from  the  others. 

540  1S5.  SECONDARY  BATTERY;  C.  Payen.  Philadelphia.  Pa.  App.  filed 
.^ug.  17.  1S93.  The  combination  of  a  central  vertically  ribbed  conducting 
plate,  with  independent  plates  of  crystallized  active  material  on  opposite 
sides  of  the  conducting  plate  and  in  contact  with  its  ribs. 

540.187.  CLOSED  CONDUIT  SYSTEM  FOR  ELECTRIC  RAILWAYS;  H.  A 
F.  Peteisou.  Milwaukee.  Wis.  App.  filed  Mar.  26.  1894  The  combination  of 
a  conduit  having  conductors  arranged  to  extend  through  it.  a  section  at  one 
side  of  the  said  conduit,  supported  upon  pivotal  connections  and  carrying 
short  sections  of  the  conductors  and  adapted  to  be  swung  back  into  a  posi 
tion  to  simultaneously  open  the  conduit  for  the  removal  of  the  contact 
devices  and  move  .said  short  sections  of  the  conductors  out  of  line  of  move- 
ment of  the  contact  devices. 

540.216.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  E.  G.  P.  Oelschlaeger. 
Charlottenburg.  Germany.  App.  filed  April  6  1895.  The  combination  of  a 
source  of  alternating  currents,  two  or  more  transtormeis  having  their  pri- 
mary coils  connected  in  series  and  forming  a  part  of  the  feeder  circuit, 
through  which  a  current  of  constant  mean  amperage  is  transmitted,  and 
two  translating  devices  or  group?  of  ttanslaiing  devices  adapted  to  operate 
at  different  potential,  connected  in  parallel  across  the  secondary  circuits  of 
the  respective  transformers. 
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MEASURING  HYSTERESIS. 

Mr.  I'rank  Holden  in  another  cohinin  describes  a  simple  hysteresis 
meter  which  has  been  in  successful  commercial  use  for  several  years, 
and  has  given  results  suflBciently  accurate  for  practical  purposes. 
Owing  to  the  large  variations  in  the  bysteretic  qualities  of  iron  it  is 
desirable  in  the  construction  of  electrical  machinery  that  this  factor 
should  he  definitely  determined  for  the  particular  iron  used,  not 
only  in  order  to  secure  the  least  loss  of  energy,  but  also  that  the 
healing  of  the  armature  core  may  be  kept  down,  since  the  bysteretic 
energy  is  transformed  into  heat.  The  data  given  seem  to  demon- 
strate that  the  bysteretic  exponent  is  not  so  nearly  constant  as  was 
supposed,  and  its  average  value  not  as  great  as  1.6;  in  the  experi- 
ments referred  to  the  value  of  the  exponent  varied  between  1.4  and 
1.7,  the  average  being  1.5.  The  method  of  Mr.  Holden  in  separating 
the  effect  of  eddy  currents  from  the  bysteretic  losses  is  an  ingenious 
one,  and,  as  .shown  by  the  results,  proved  to  be  sufficiently  accurate 
for  any  practical  purpose. 


ELECTRICITY    ON     SHIPBOARD. 

The  description  which  we  print  elsewhere  of  the  electrical  instal- 
lation on  the  new  American  liner,  the  .?/.  Louis,  will  give  a  partial 
idea  of  the  extent  to  which  electricity  is  now  employed  on  shipboard. 
While  its  application  in  the  present  case  is  not  so  complete  as  it 
might  be  made,  yet  the  great  care  with  which  every  part  of  the 
plant  has  been  designed  and  executed  to  suit  the  actual  conditions 
is  unusual  even  in  ship  work.  It  would  seem,  however,  that  advan- 
tage might  hHve  been  taken  of  the  convenience  of  electric  motors 
for  the  handling  of  the  cargo,  and  it  will  probably  not  be  long 
before  other  operations  aboard  ship  will  be  performed  by  the  same 
means,  such  as  steering  the  vessel,  handling  the  reversing  gear  of  the 
main  engines  and  turning  the  capstan.  The  rudder  electric  indi- 
cating apparatus  on  the  .St.  Louis  appears  to  be  both  simple  and 
reliable,  and  the  electric  revolution  indicator  is  simplicity  itself. 
It  remains  to  be  proved,  however,  whether  the  latter  will  continue 
satisfactory  in  ser\-ice;  a  method  very  similar  for  indicating  revolu- 
tions was  tried  ten  years  or  more  ago  in  some  of  the  European  navies 
and  discarded,  but  we  are  not  aware  of  the  nature  of  the  objection 
found,  which  may  be  eliminated  in  the  present  case. 


OUTPUT  OF  POLYPHASE  GENERATORS  AND  ROTARY  TRANS- 
FORMERS 
In  another  column  we  print  a  notable  article  by  Mr.  Ralph  D. 
Mershon,  in  which  the  factors  relating  to  the  output  of  polyphase 
generators  and  rotary  transformers  are  mathematically  treated  and 
comparative  deductions  made.  While  the  mathematics  employed  is 
somewhat  abstruse,  this  is  necessarily  so  from  the  nature  of  the 
subject,  and  as  the  object  of  the  article  is  to  establish  certain  prin- 
ciples, it  would  not  be  desirable  to  make  any  sacrifice  in  the  interest 
of  simplicity.  Polypbased  machinery  is  often  regarded  as  something 
complex  and  mysterious,  but  the  second  paragraph  of  the  article 
shows  that  as  far,  at  least,  as  the  windings  are  concerned,  this  view 
is  wrong.  It  will  be  seen  that  the  armature  of  any  closed  coil  direct 
current  machine  may  be  simply  transformed  into  a  polypbased  arma- 
ture, it  being  merely  necessary  to  make  three  or  more  connections 
corresponding  to  the  desired  number  of  phases,  from  collecting  rings 
to  the  same  number  of  commutator  bars  at  an  equal  angular  distance 
from  each  other.  We  may  here  remark  that  in  one  of  the  largest 
manufactories  of  polypbased  machinery  in  the  world,  the  armature 
cores  of  some  types  of  polypbased  and  direct  current  machines  are 
made  identical,  and  the  windings  on  the  cylindrical  surface  and 
back  end  are  the  same,  the  connections  in  the  front  end  of  the 
armature  only  differing.     Some  of  the  deductions  of    the  author  are 
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rather  striking,  notably  the  oue  showinjj  that  by  merely  changiug 
the  connections  of  a  three-phased  generator  and  adding  three  addi- 
tional rings  the' output  of  the  machine  may  be  increased  16  per 
cent,  and  that  a  similar  change  in  the  connections  of  a  three-phased 
rotary  transformer  will  proluce  an  increase  of  45  per  cent,  in  its 
output.  Similarly,  the  output  of  what  are  called  "quarter-phase" 
generators  and  rotary  transformers  are  increased  10  and  22  per  cent., 
respectively,  over  corresponding  three-phased  machines.  It  very 
often  happens,  however,  that  the  factor  which  fixes  the  output  of 
an  armature  is  the  heating  limit,  and  in  the  present  instance  it 
might  occur  that  the  calculated  gain  cannot  therefore  be  practi- 
cally realized,  though,  in  any  £ase,  on  account  of  the  increased 
efiSciency  of  the  armature,  it  may  be  approached. 


THE     NIAGARA     MEETING     OF     THE     AMERICAN     INSTITUTE    OF 
ELECTRICAL    ENGINEERS. 

The  general  meeting  of  the  American  Institute  of  Electrical 
Engineers  at  Niagara  the  last  week  of  the  present  month  prom- 
ises to  be  one  of  much  interest,  as  indicated  by  the  programme  we 
print  elsewhere.  ^Vhile  the  papers  are  less  in  number  than  at 
Philadelphia  last  year,  they  are,  on  the  whole,  more  practical  in 
character,  and  those  relating  to  the  Niagara  plants  will  contain  the 
first  account  of  many  of  the  electrical  features  of  that  enterprise. 
The  selection  of  Niagara  as  the  place  of  meeting  would  have  been  a' 
happy  one  under  any  circumstances,  and  in  the  present  instance 
is  exceptionalh-  appropriate  on  account  of  the  date  of  meeting  being 
coincident  with  the  starting  of  the  transmission  plant  which,  we 
believe,  is  to  be  officially  declared  in  commercial  operation  during 
the  meeting  of  the  Institute.  That  the  attendance  at  Niagara  will 
be  unusually  large  seems  probable,  and  perhaps  the  result  may  be 
to  incline  the  opinion  of  members  toward  the  choice  of  similar 
localities  for  future  general  meetings  instead  of  holding  them  in 
large  cities  as  in  the  past.  A  week  off  during  June  at  a  pleasant 
resort  would  present  an  attraction  to  many  members  who  have  never 
thought  of  attending  meetings  in  cities,  and  the  consequent  absence 
of  business  engagements  would  tend  to  insure  the  undivided  atten- 
tion of  all  to  the  real  objects  of  the  meeting. 


ARBITRARY  THEORY 

Mr.  Townsend  Wolcott  in  another  column  attacks  in  a  lively 
manner  the  Riickerian  philosophy  of  units,  which  he  considers  to 
be  founded  upon  a  wrong  conception  as  to  the  nature  of  dimen- 
sional formulas.  Leaving  the  defense  of  the  theory  attacked  to 
others  who  have  made  it  a  close  study,  we  may  add  that  in  the 
hands  of  others  than  adepts  theories  such  as  referred  to  are  capable 
of  creating  much  misunderstanding.  It  is  but  a  few  years  ago  that 
resistance  was  constantly  referred  to  as  a  velocit)-  for  the  reason 
that  its  dimensional  formula  was  identical  with  that  of  velocity,  and 
this  singular  assumption  doubtless  discouraged  many  students 
who  endeavored  to  discover  a  physical  raison  d'etre  for  it.  ."^bout 
the  same  time  the  henry  was  spoken  of  as  a  length,  the  result  of 
which  was  probably  to  prejudice  many  against  the  introduction  of 
a  unit  which,  from  this  definition,  could  apparently  serve  no  earthly 
use.  In  neither  case,  as  far  as  we  know,  was  any  reason  advanced 
for  calling  a  resistance  a  velocity  or  an  inductance  a  length,  other 
than  the  identity  of  dimensional  formulas.  Viewed  physicall)-,  the 
former  naturally  brought  up  the  cognate  idea  of  friction,  and  the 
latter  that  of  electromotive  force,  and  the  student  could  not  be 
blamed  if  he  became  discouraged  in  harmonizing  these  conceptions 
with  velocity  and  length.  The  fault  which  we  refer  to  is  not,  how- 
ever, confined  to  the  realm  of  theorj',  for  in  practice  it  is  only  too 
common  to  lose  sight  of  the  real  nature  of  things  and  give  exten- 
sions to  principles  not  warranted  by  their  nature.  Characteristics, 
for  example,  at  one  time  were  given  a  most  undue  weight,  it 
being  shown  that  machines  could  not  run  in  parallel  that  did  not 
have  identical  curves,  and  all  of  the  principles  of  dynamo  action 
were  illustrated  by  their  arbitrary  manipulation.  Still  later  the 
counter  electromotive  force  of  motors  was  looked  upon  as  suflS- 
ciently  abstract  in  its  nature  to  admit  of  many  fanciful  assumptions, 
and  even  Institute  papers  were  read  to  glorify  this  mysterious  attri- 
bute of  motors,  and  ascribe  to  it  singular   properties.     Abstractions 


as  such  may  perhaps  be  safely  handled  by  philosophers  and  savants, 
but  it  is  rarely  safe  for  others  to  wander  loo  far  away  from  the 
physical  standpoint,  or  to  accept  ideas  for  which  they  can  find 
no  physical  basis. 

Steam  Jackets. 


Prof.  Unwin,  in  a  recent  lecture  slated  that  some  time  ago 
he  ventured  to  say  there  was  no  trustworthy  engine  test  which 
showc<l  that  the  consumption  of  steam  with  a  jacket  is  greater  than 
without  a  jacket.  He  believes  that  is  still  true,  but  undoubtedly 
the  economy  due  to  the  jacket  varies  in  different  cases  from  30  per 
cent,  to  very  nearly  zero.  Roughly,  the  jacket  is  more  u.^eful  with 
small  engines  than  with  large;  with  slow  engines  than  with  fast 
engines;  but  all  this  amounts  to  little  more  than  saying  that  the 
jacket  is  most  useful  in  those  cases  where  the  initial  condensation 
is  largest.  Just  in  proportion  as  the  engine,  whatever  its  type,  is 
of  the  highest  class  and  most  scientific  design,  the  jacket  is  less 
useful.  No  one  probably  designed  better  simple  engines  than 
Corliss,  and  Corliss  did  not  use  jackets.  In  an  experiment  by  Dela- 
fond  on  a  large  Corliss  engine  at  Creusot,  the  jacket  effected  an 
economy  of  only  2  per  cent.  The  same  rule  holds  with  compound 
engines.  Hirn  found  an  economy  of  25  per  cent,  due  to  the  jackets 
in  a  Woolf  engine  tested  in  1855,  but  since  then  the  compound 
engine  has  been  improved,  and  the  advantage  of  the  jacket  is  less. 
Prof.  Witz  made  very  accurate  experiments  with  a  large  compound 
engine  of  about  600  ihp,  provided  with  jackets  both  to  cylinders 
and  receiver.  The  trials  were  strictly  comparable,  the  pressures, 
temperature  ranges,  and  total  power  developed  being  nearly  the 
same.  The  total  condensation  in  the  jackets  was  12  per  cent,  of  the 
steam  used,  so  that  the  jackets  were  not  inactive.  Yet  the  absolute 
saving  of  steam  due  to  the  jackets  was  only  4  per  cent.,  or  allowing 
for  heat  saved  by  returning  the  jacket  drainage  to  the  boilers,  6.6 
per  cent.  It  is  perhaps  probable  that  as  the  temperature  range  in 
the  cylinder  is  diminished  by  compounding,  the  temperature 
gradient  from  the  jacket  to  the  interior  of  the  cylinder  is  dimin- 
ished, and  the  rate  of  transmission  of  heat  decreased.  It  appears, 
then,  that  as  engines  are  better  designed,  the  jacket  is  of  less  use, 
and  it  is  not  by  means  of  the  jacket  that  the  waste  due  to  cylinder 
condensation  can  be  got  rid  of,  or  the  highest  economy  of  which 
the  steam  engine  is  capable  reached. 


Telephone  Protective  Association  of  America. 

The  officers  of  the  Telephone  Protective  .\ssociation  of  America, 
which  was  organized  at  Chicago  on  May  27,  are  as  follows: 

President,  J.  E.  Keelyn,  Western  Telephone  Construction  Com- 
pany, Chicago;  first  vice-president,  J.  R.  Johnson,  Viaduct  Manu- 
facturing Co'upany,  Baltimore,  Md.  ;  second  vice-president,  S.  J. 
Tunbridge,  Utica  Fire  Alarm  Telephone  Company,  Utica,  N.  Y.  ; 
secretary,  Paul  W.  Bossart,  Minneapolis,  Minn.  The  office  of 
treasurer  was  left  vacant  pending  another  meeting,  the  secretary 
being  instructed  to  act  in  that  capacity  temporarily. 

The  members  of  the  executive  committee  comprise  the  officers 
ex-officio  and  the  following:  H.  T.  Johnson,  Manhattan  Electric 
Supply  Company.  New  York;  P.  C  Burns,  .American  Electric  Tele- 
phone Company,  Kokomo,  Ind.  ;  H.  C.  Dodge,  Standard  Electric 
and  Telephone  Company,  Madison,  Wis.  ;  M.  O.  Anthony,  The 
Anthony  Company,  Cincinnati,  O.  ;  J.  G.  Ihmsen,  Keystone  Tele- 
phone Company,   Pittsburg,   Pa. 

The  next  meeting  of  the  Association  will  be  held  at  Pittsburg, 
Pa. ,  at  an  early  date. 

Tlie  Berliner  Opinion. 


It  was  expected  that  the  United  Circuit  Court  at  Boston  would 
hand  down  its  opinion  in  the  Berliner  case  on  June  10,  but  up  to 
noon  of  Tuesday  of  this  week  it  had  not  been  made  public.  It  is 
thought,  however,  that  the  court  will  undoubtedly  deliver  the 
opinion  during  the  present  week. 

Annual  rieeting  of  the  German  Union  of  Electrical  Engineers. 


Electrical  engineers  who  are  going  abroad  this  summer  may  be 
interested  to  know  that  the  annual  meeting  of  German  electricians 
will  be  held  at  Munich,  July  4  to  7. 


The  Triumphant  Trolley. 


A  recent  issue  of  a  railway  journal,  after  denouncing  the  proposed 
aerial  wirerope  railway  over  the  Niagara  Falls,  gives  vent  to  its 
feelings  with  the  significant  inquiry:  "Are  there  to  be  no  places  on 
earth  exempt  from  the  invasion  of  the  trolley?" 
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Niajtara  Falls   Meeting  of  the  American  Institute  of  Electrical 
Engineers. 


I'ollowiiig  is  tlie  preliiiiiuary  ]iroj;raiimio  of  llie  Aiiiericaii  Insti- 
tute of  Ivk'itrical  Engineiri  for  its  Niagara  Falls  niceting,  which 
will  be  held  at  the  Cataract  House,  begiiiniii);  on  Tutsday,  June  25, 
at  10  8.  ni.,  and  continuing  four  days.  The  paiKTS  to  be  presented 
are  as  follows: 

1.  "The  Substitution  of  Electricity  for  Steaiu  in  Railway  Prac- 
tice," inaugural  address  by  the  president,  Dr.  Louis  Ouncan,  of 
Baltimore. 

2.  ' '  Properties  of  Fuse  Metals  when  Subjected  to  Short  Circuits, ' ' 
by  Walter  E.  Harrington,  of  Camden,  N.  J. 

3.  "Iv^cation  of  ('.rounds  iu  Armatures,  I'ields,  etc.,"  by 
Clarence  H    Gifford,  of  Jamestown,  N.  Y. 

4.  "Some  Features  of  Alternating-Current  Systems,  "  by  Clias. 
P.  Steinmetz,  of  Schenectady,   N.   Y. 

5.  "('General  Theory  of  .Alternating-Current  Transformer,"  by 
Chas.  P.  Sleinmetz,  of  Schenectady,  N.  Y. 

6.  "Compouuding  Dynamos  by  Armature  Reaction, "  by  Ivlihu 
Thomson,  of  I.ynu,   Mass. 

7.  "Existing  Commercial  Applications  of  Electrical  Power  from 
Niagara  Falls,"  by  W.  L.   R.   Emmet,  of  Schenectady,  N.  Y. 

8  "Alternating-Current  Curves,"  by  Dr.  C.  E.  Emery,  of  New 
York. 

9.  "Electric  Power  in  Factories,"  by  Prof.  F'rancis  B.  Crocker, 
Me-'srs.  Benedict  and  Ormsbee,   of  New  York. 

10.  "Some  Observations  on  a  Direct-Connected  300-kw  Jlon- 
ocyclic  Alternator,"  by  Prof.  Dugald  C.  Jackson  and  S.  B.  For- 
tenbaugh,   of  Madison,  Wis. 

11.  "On  Mechanical  Models  of  the  Electric  Current,"  by  Prof. 
Brown  Ayres,  of  New  Orleans,   La. 

12.  "On  the  Cause  of  Death  in  Electric  Shock,"  by  Albert  M. 
Bleile,   M.  D. ,  of  Columbus,   O. 

13.  "Long-Distance  Power  Transmission  at  10,000  Volts,"  (The 
Pomona  Plant),  by  George  Herbert  Winslow,  of  Pittsburg. 

14.  "Notes  on  the  Reconstruction  of  a  Small  Central  Station 
Plant,"  by  Franklin  Leonard  Pope,  of  Great  Barrington,  Mass. 

15.  "On  Rating  the  Performance  of  Electric  Power  Plants  and 
Transmission  of  Varying  Loads,"  by  Prof.  Wm.  S.  Aldrith,  of 
Morgantown,  W.  Va. 

16.  "  Work  of  the  Westinghouse  Electric  &  Manufacturing 
Company  for  the  Cataract  Construction  Company  of  New  York," 
by  L.   B.   Stillwell,   of  Pittsburg. 

Among  the  objects  of  engineering  interest  which  it  is  proposed  to 
visit  are  the  new  works  of  the  Niagara  I'alls  Power  Company,  the 
Niagara  Falls  Park  &  River  Railway  on  the  Canadian  side,  the 
aluminum  plant  of  the  Pittsburg  Reduction  Company,  the  plant 
of  the  Carborundum  Company,  the  central  station  of  the  Niagara 
Falls  and  Buffalo  Electric  Light  &  Power  Company. 

The  date  of  the  meeting  has  been  fixed  with  a  view  to  accommo- 
dating all  who  may  wish  to  visit  the  Falls  during  the  most  desirable 
season.  Members  are  requested  to  invite  their  friends,  either  ladies 
or  gentlemen.  Should  a  sufficient  number  of  favorable  responses 
be  received,  reduced  railway  rates  may  be  secured.  The  hotel  rate 
will  be  $3  per  day  and  upward,  according  to  room,  at  the  Cataract 
House.     Those  who  prefer  will  find  the  International  convenient. 

The  convention  rate  of  one  and  one-third  fare  for  the  trip  has 
been  granted  by  the  Trunk  Line  Association,  conditional  upon 
an  attendance  of  100  members  and  guests.  This  covers  the 
Grand  Trunk  (in  part),  N.  Y.  C.  iS:.  H.  R.  R.  R.,  West  Shore, 
N.  Y.  O.  &  W.,  Erie,  D.  L.  &  W.,  L.  V.  R.  R. ,  C.  R.  R.  of  N.  J., 
P.  &  R.,  B.  &  O. .  C.  &  O.,  Pennsylvania,  and  other  minor  lines. 
Similar  concessions  are  expected  from  other  lines,  east,  south  and 
west,  the  above  covering  only  the  territory  east  of  Niagara  and 
north  of  Pittsburgh,  except  New  England.  In  order  that  transport- 
ation arrangements  may  be  made  in  good  time,  members  should 
inform  the  secretary  promptly  of  their  intention  to  attend  the 
meeting. 

The  Northwestern  Electrical  Association. 

The  summer  meeting  of  the  Northwestern  Electrical  Association 
■will  be  held  at  Chicago  on  July  17,  18  and  19.  The  meeting  is 
expected  to  be  one  of  much  interest,  both  professionally  and  socially, 
and  all  members  of  Western  and  Northwestern  central  stations  and 
supply  houses  are  invited  to  attend.  The  business  sessions  will  be 
held  in  the  forenoons,  the  afternoons  and  evenings  to  be  devoted  to 
pleasure  and  recreation. 


On  the  Theory  of  Units. 

IIV    TOWNSUND   WOLCOTT. 

In  connection  with  the  articles  of  Prof.  Fessenden  in  your  issues 
of  May  4  and  18  I  wish  to  make  some  suggestions. 

To  begin  at  the  beginning,  the  most  obvious  purjiose  of  dimen- 
sional formulae  is  to  determine  the  change  of  the  magnitude  of  a 
derived  unit,  which  results  from  changing  the  magnitude  of  one 
or  more  of  the  fundamental  units.  For  instance,  the  dimensions  of 
unit  length  area  and  volume  are,  respectively,  /.,  /J  and  /.*.  If  we 
change  our  unit  of  length  from  say  the  foot  to  the  yard,  we  have 
the  new  unit  of  length  equal  to  3  limes  the  old,  the  new  unit  of 
area  equal  to  3'  or  9  times  the  old,  and  the  new  unit  of  volume 
equal  to  3'  or  27  times  the  old.  To  convert  the  numerical  expres- 
sions for  given  lengths,  areas  and  volumes  from  the  old  to  the  new- 
system,  he  must  divide  them  by  3,  9  and  27,  respectively. 

This  is  so  elementary  that  some  may  ask  why  attention  should  be 
called  to  it  here  at  all.  The  answer  is  that  simple  as  is  this  use,  it  and 
allied  uses  are  the  only  legitimate  ones  to  which  dimensional  for- 
mulae can  be  put.  There  is,  however,  a  school  of  philosophers  who 
think  quite  otherwise.  This  school  appears  to  have  been  founded 
by  Prof.  Riicker;  at  all  events  Prof.  Riicker  is  its  principal  expo- 
nent, and  has  several  worthy  followers.  According  to  the  views  of 
this  school  the  principal  use  of  dimensional  formuUe  is  to  discover 
the  ultimate  constitution  of  matter  and  to  solve  other  like  questions 
regarding  the  fundamental  physical  properties  of  things. 

According  to  the  Riickerian  philosophy,  because  some  derived 
units,  .such  as  those  of  area  volume  and  velocity,  have  always  the 
same  dimensions,  all  other  derived  units,  such  as  those  of  electric 
and  magnetic  quantities,  must  really  have  the  same  dimensions 
always,  and  if  they  appear  not  to,  it  is  because  of  our  defective 
knowledge  of  the  subject. 

This  conclusion,  however,  is  a  iion-setiuitur.  The  reason  that 
certain  derived  units  have  alwajs  the  same  dimensions  is  because 
they  are  always  defined  by  the  same  properties,  or  relations  to  other 
things.  For  instance,  velocity  is  always  defined  as  length  divided 
by  time,  and  we  are  not  even  able  to  think  of  any  other  way  of 
defining  it,  because  we  do  not  know  of  ?ny  relation  between  the 
physical  quantities — length,  time  and  velocity — independent  of  this 
one.  So  the  dimensions  of  unit  velocity  are  always  given  as  Z,  7"  '. 
So  likewise  there  being  no  known  relation  between  the  relative 
magnitudes  of  lines  and  surfaces  independent  of  the  elementary 
theorem  that  the  areas  of  similar  surfaces  are  as  the  second  powers 
of  their  homologous  linear  measurements,  the  dimensions  of  unit 
area  are  always  L'. 

This  is  not  the  case,  however,  with  all  units.  .As  Prof.  Fes.sen- 
den  trulv  remarks,  there  are  two  independent  properte.s  of  matter — 
gravity  and  inertia — and  these  give  us  two  ways  of  defining  force 
and  energy.  As  kinetic  energy  is  one  half  the  product  of  a  mass  by 
its  velocity  we  have,  as  in  the  ordinary  system,  the  dimensions  of 
energy  i1/  L'  T  ",  and  as  potential  energy  is  the  line  integral  of  force 
and  bv  the  conservation  of  energy  the  two  kinds  of  energy  are 
numerically  equal,  we  have  dimensions  of  unit  force  Jl/  L  T  '.  Now 
we  may  make  an  independent  start  thus:  let  us  define  unit  force  as 
the  force  of  gravity  between  two  unit  masses  at  unit  distance.  We 
thus  obtain  dimensions  of  unit  force  (from  the  known  laws  of  grav- 
itation) A"  L~'  which  gives  dimensions  of  unit  energy  M-  L  '. 

We  here  have  two  different  expressions  for  the  dimensions  of  unit 
energy,  which,  according  to  the  Riickerian  philosophy  (as 
expounded  by  Mr.  Kennelly  in  former  ullerauces  and  by  Prof. 
Fessenden  in  the  two  communications  under  discussion),  provei 
that  we  have  made  a  mistake  somewhere.  But  to  those  who  place 
full  confidence  in  the  laws  of  algetira,  this  proves  that  the  two  ways 
of  defining  energy  are  really  independent. 

The  dimensional  symbols  are  perhaps  not,  strictly  speaking,  sym- 
bols of  quantity,  but  it  seems  to  be  taken  for  granted  by  all  (with 
the  possible  exception  of  the  Riickerians),  that  they  may  be  operated 
on  according  to  the  laws  of  ordinary  algebra.  If  we  have  1«  simul- 
tineoi  s  and  independent  equations  of  condition  between  n+  unknown 
quantities,  we  all  know  and  no  one  disputes  that  it  requires  one 
arbitrary  assumption  in  addition  to  make  the  system  determinate. 

The  arbitrary  condition  assumed  may  be  anything  we  like  (that  is, 
strictly  arbitrary),  but  it  cannot  be  two  different  things  at  once,  or, 
in  other  words,  any  one  of  any  number  of  arbitrary  conditions  may 
be  true,  but  no  two  independent  assumptions  can  be  true  at  once. 
If,  therefore,  we  make  two  assumptions  at  once  not  knowing 
whether  they  are  independent  or  not,  and  find  by  trial  that  each 
gives  a  different  set  of  values  to  the  unknown  quantities,  we  at 
once  conclude  that  the  assumptions  are  independent. 
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This  is  what  we  1  ave  just  done  with  the  iiuit  energy.  If  we  are 
convinced  that  it  is  impossible  for  energy  to  have  more  than  one 
dimensional  expression,  we  will  equate  the  two  expressions  thus: 
iVZ.  '—.1//,'  T'',  and  then  say  that  there  is  a  mistake  somewhere, 
but  the  only  algebraical  conclusion  we  can  draw  from  this  equation 
is  that  the  three  quantities  M,  L  and  T  are  not  independent,  but 
one  is  a  function  of  the  other  two.  If  we  eliminate  M  we  have  the 
astronomical  system  explained  in  Maxwell's  and  Prof.  Everett's 
books. 

In  other  words,  after  having  defined  energy  by  the  kinetic 
method,  its  dimensions  in  terms  of  length,  time  and  mass  are 
determinate,  and  we  are  not  at  liberty  to  make  another  arbitrary 
condition.  However,  by  making  one  of  the  so-called  fundamental 
units  a  function  of  the  other  two  we  reduce  the  number  of  inde- 
pendent conditions,  which  allows  us  to  make  another  arbitrary  con- 
dition in  the  shape  of  a  gravity  definition  of  force. 

As  Prof.  Fessenden  quotes  Prof.  Riicker's  remarks  as  found  in 
Prof.  Everett's  book  I  will  refer  to  the  same.  The  quotation  as 
found  on  pages  209  and  210  of  Prof.  Everett's  book  is  "If  electrical 
and  magnetic  actions  are  to  be  regarded  as  manifestations  of  ordi- 
nary- laws  of  dynamics  applied  to  motions  which  our  present  knowl- 
edge does  not  allow  us  to  specify,  then  every  electiical  or  magnetic 
quantity  has  definite  dimensions  in  terms  of  mass,  length  and  time, 
hence  the  expression  A''  ii''  LT  must  be  of  dimensions  M"  L"  T^, 
in  other  words  A''    /;'  must  be  the  reciprocal  of  a  velocity. " 

If  I  understand  the  reasoning  of  this  passage,  it  means  that  if  we 
could  find  out  the  ultimate  nature  of  things,  and  if  it  proved  true 
that  all  electrical  phenomena  are  due  to  more  or  less  complex 
mechanical  motions,  then  and  only  then  will  A"-  /i»  =  Z  T.  This 
equation,  however,  is  true  in  both  the  electrostatic  and  elec- 
tromagnetic sj'stems  separately,  in  their  present  state,  and  does  not 
depend  on  the  truth  of  any  particular  theory  of  the  ultimate  nature 
of  things,  but  upon  the  method  of  defining  the  units. 

Now  for  Prof.  Fessenden's  equation  (l)this  would  read,  with 
an  obvious  tj-pographical  error  corrected,  M^  L^  T  Z^'  "°° 
M'  L'^  7" '  T'^  fi~^-  Solving  this  for  /i  by  the  methods  of  ordinary 
algebra;  that  is,  bj'  collecting  all  the  /'  terms  in  one  member,  and 
all  the  other  terms  in  the  other  members,  and  observing  the  law  of 
indices,  it  becomes  u  =  V  T^  and  combining  this  with  equation 
(2)  K  li  =  T^  L~',  we  have  Z."'  r  =  7«  L'  K  '  which  reduces  to 
AT  =  T  L~  .  How  Prof.  Fessenden  obtains  his  values  in  equations 
(/})  and  {B),  I  do  not  understand. 

However,  assuming  for  the  nonce  that  Prof.  Fessenden's  values 
are  correct,  I  cannot  understand  the  logic  of  his  interjecting  them 
into  the  electrostatic  and  electromagnetic  systems,  and  then  saying 
that  the  resulting  values  are  the  correct  values  in  these  systems,  and 
that  the  present  values  are  incorrect.  In  the  present  electromagnetic 
system  the  dimensions  of  resistance  are  L  T^.  In  the  practical 
system  the  unit  length  is  10'  centimetres  and  the  unit  time  1  second, 
from  which  we  conclude  that  the  ohm  is  equal  to  10'  C.  G.  S.  units 
of  resistance.  Prof.  Fessenden  gives  as  the  corrected  dimensions 
of  resistance  Z'  Jl/  T'".  This  would  give  (the  unit  mass  in  the 
practical  system  being  10  "  grammes),  10' C.  G.  S.  units  equal  to  the 
ohm.  Does  Prof.  Fessenden  seriously  maintain  that  there  are,  or 
even  that  there  ought  to  be  only  10'  C.  G.   S.  units  in  the  ohm? 

The  starting  point  of  the  Riickerian  philosophy  seems  to  be  in 
the  dimensions,  or,  more  correctly,  in  the  lack  of  dimensions  of  mag- 
netic permeability.  The  fact  that  permeability,  although  a  physical 
property  of  bodies,  has  no  dimensions  in  length,  time  and  mass, 
seems  to  some  very  mysterious.  The  reason  that  permeability  has  no 
dimensions  in  length,  time  and  mass  in  the  electromagnetic  system,  is 
because  it  is  so  by  hypothesis.  As  before  stated,  in  order  to  form  a  con- 
nected syste  u  of  units  at  all  it  is  necessary  to  make  a  certain  number 
of  arbitrary  assumptions,  and  the  dimensionless  permeability  is  one 
of  the  assumptions  in  the  electromagnetic  system.  Not,  to  be  sure, 
an  explicit  assumption,  but  implicitly  contained  in  the  definitions 
of  those  units  where  permeability  is  concerned. 

The  permeability  of  the  air  is  unity  both  in  the  C.  G.  S.  and  prac- 
tical systems.  The  permeability  of  any  other  substance,  such  as 
a  piece  of  iron,  has  the  same  numerical  value  under  the  same  con- 
ditions whatever  be  the  magnitude  of  the  units  of  length,  time  and 
mass.  Therefore,  as  the  magnitude  of  the  unit  permeability  is  in 
nowise  related  to  the  magnitudes  of  the  fundamental  units  it  can- 
not have  any  dimensions  in  the  same. 

The  same  reasoning  applies  fb  the  unit  of  specific  inductive 
capacity  in  the  electrostatic  system.  The  specific  inductive  capacity 
of  any  given  substance  is  expressed    by  the  same    numerical  value, 


V  I  ether  the  units  of  length  ,  time  and  mass  are  the  centimetre, 
gramme  and  second,  or  anything  el.se  we  please. 

The  dimensions  of  the  unit  of  any  quantity  have  nothing  to  do 
with  its  ultimate  physical  nature,  or  even  with  its  physical  proper- 
ties, if  such  it  has,  which  are  independent  of  those  by  which  the 
unit  is  defined  in  the  particular  system. 

If  we  equate  the  dimensional  expressions  for  the  unit  of  the  same 
quantity  in  two  systems,  it  requires  in  general  the  suppression  of 
one  of  the  arbitrary  conditions  before  assumed.  This  we  have 
already  seen  in  the  case  of  energy  defined  by  two  independent  methods. 

In  like  manner  if  we  equate,  as  Prof.  Fessenden  has  done,  the 
dimensional  expressions  for  two  different  quantities,  we  must  sup- 
press one  condition,  which  existed  before  in  order  to  allow  the 
new  condition  expressed  by  the  equation  to  be  true.  This  new 
condition,  according  to  mv  results,  is  for  Prof.  Fessenden's  equation 

(1)  L=  r. 

This  does  not  mean  that  length  and  time  are  the  same  thing,  nor 
even  that  any  physical  property  of  the  two  is  the  same,  but  simply 
that  in  order  that  the  equation  should  hold  true,  we  cannot  change 
the  unit  length  without  changing  the  unit  time  in  the  same  ratio, 
and  vice  versa. 

The  exponents  of  L  and  T  being  different  in  the  two  members 
any  alteration  of  the  magnitude  of  unit  length  or  time  separately 
would  cause  a  different  alteration  in  the  two  units  which  are  respect- 
ively represented  by  the  two  members  of  the  equation,  thus  destroy- 
ing the  equality.  But  the  sum  of  the  exponents  being  the  same  in 
both  members,  if  length  and  time  are  never  altered  separately,  but 
both  together  and  in  the  same  ratio  the  equality  is  preserved.  Thus,  as 
previously  shown  ,u  =  Z~  7"  =  A'  in  consequence  of  the  equation 
(1),  but  also  Ku  =  L'  T''  in  both  electrostatic  and  electromag- 
netic systems  before  equation  (1)  is  assumed.  Therefore  after 
assuming  equation  (1)  T  =  L. 

In  other  words,  if  we  make  a  system  in  which  the  unit  length  is 
10'  centimetres,  as  in  the  practical  s^-stem,  but  instead  of  retaining 
the  second  as  in  the  latter,  adopt  10'  seconds  as  unit  time,  then 
will  the  units  of  electric  and  magnetic  force  at  a  point  in  this  sys- 
tem contain  each  the  same  number  of  respective  C.  G.  S.  units. 
This  is  the  only  result  I  have  been  able  to  deduce  from  equations 
(1)  and  (2),  unless  the  fact  that  it  applies  equally  to  the  electro- 
static system  be  considered  a  different  result. 

In  order  to  form  a  system  of  units  fulfilling  the  condition  L=  T, 
we  observe  that  in  this  system  the  dimensions  of  velocity  are 
HP  L"  T".  Take  any  velocity  which  is  fixed,  either  absolutely, 
or  within  the  limits  of  error  of  measurement,  such  as  the  velocity 
of  light  in  interstellar  space,  and  call  it  unit  velocity.  Now  if  we 
assume  any  unit  of  length  such  as  the  centimetre,  the  unit  of  time 
is  also  determined,  as  the  time  which  light  takes  to  travel  one  cen- 
timetre. If  we  take  the  earth's  quadrant  as  unit  length,  we  have 
10'  centimetres,  but  we  also  multiply  the  unit  time  bj-  10',  and  the 
velocity  of  light  remains  unity. 

Profs.  Riicker  and  Fessenden  have  written  the  foregoing  equa- 
tions in  the  interest  of  the  search  for  the  lost  dimensions  of  one 
unit,  and  of  course  it  is  unkind  to  use  them  for  the  purpose  of 
depriving  still  another  unit  of  its  dimensions,  but  if  any  one  will 
show  how  (according  to  strict  algebraic  rules)  the  equation  (1) 
can  be  satisfied  without  the  condition  L  =  T,  I  ^will  gladly  aban- 
don my  position  on  this  point. 

The  dimensionless  state  of  velocity  in  this  case  has  no  ph3-sical 
significance  whatever.  It  does  not  prevent  a  velocity  from  being 
equal  to  a  length  divided  by  a  time  in  the  same  sense  as  before. 
The  number  o/ linear  units  in  a  given  distance  divided  by  the  num- 
ber q/  units  q/  lime  v;hich  a  moving  object  requires  to  pass  over  the  dis- 
tance, gives  the  number  of  units  of  velocity  in  the  motion  of  the  body. 

This  case  is  entirely  analogous  to  the  case  of  permeability  in  the 
electromagnetic    system.     If    3C    and   (R    are  so    defined    that  their 

/o 
dimensions  are  the  same,  then  of    course    the  dimensions  of — ^  « 

3C 
disappear,  but    there    is    nothing   mysterious    in  this,  and    it    does 
not  result  from    our  ignorance,  for  the  dimensions    of    a    particular 
unit  are  to  a  great  extent  optional. 

I  do  not  understand,  even  according  to  the  principles  of  Riick- 
erian philosophy,  how  the  equation  ml L^  =  m/L'  X  ^//-  shows 
that  the  ether  has  inertia  depending  first  on  its  density,  and  second 
on  curvature,  but  if  it  does  prove  this,  there  is  practically  no  limit 
to  the  power  of  discover}-,  and  as  dimensional  formulae  are  largely 
optional  we  can  to  a  great  extent  make  the  laws  of  Nature  to  suit 
ourselves. 


Junk  15,  1895. 
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Electricity  on  the  St.  Louis. 

HK  new  Auiericaii  line- 
ocean  steamship,  the  SI. 
Louts,  which  started  on 
lier  maiden  transatlantic 
voyaj;c  last  Wednesday, 
is  the  largest  vessel  ever 
built  in  the  United 
,  States,  and  one  of  the 
verj'  few  merchant  ves- 
sels constructed  in  an 
American  dock  yard 
^  since  the  war,  which  can 

be  considered  truly 
creditable  to  a  nation  that  for  the  ([uarter  of  a  century  previous  to 
1860  reigned  supreme  in  the  domain  of  naval  architecture.  Thanks 
to  the  experience  gained  by  our  ship-builders  in  the  construction  of 
the  men-of-war  of  our  new  navy,  we  are  now  in  a  position  to  resume 
our  former  standing  in  this  great  art.  and  it  is  hoped  that  the  SI. 
l.oiiis  is  but  the  forerunner  of  a  merchant  fleet  that  will  carry  the 
flag  into  every  port  of  the  world.  As  the  object  of  this  article  is  to 
deal  only  with  the  part  that  electricity  plays  on  the  new  steamship, 
merely  a  brief  resumd  of  its  other  details  will  be  given. 

The  displacement  of  the  SI.  Louis  is  16,000  tons,  and  on  her  trial 
trip  it  is  stated  a  speed  of  22. 7S  knots  wats  attained  with  24,000  horse 
power.  Her  length  is  555  feet,  her  beam  63  feet  and  the  depth  of 
hold  42  feet.  The  engines,  of  which  there  are  two  sets — one  to 
each  of  the  twin  screws — are  of  the  6-cylinder  quadruple  expansion 
type.  There  are  six  double  and  four  single  boilers,  IS  feet  7',  inches 
in  diameter,  the  former  each  containing  eight  and  the  latter  four 
furnaces;  the  double  boilers  are  20  feet  long  and  the  single  boilers 
11  feet,  the  steam  pressure  being  200  pounds.  Forced  draft  on  the 
Howden  system  is  used,  the  air  being  heated  before  admittance  to 
the  furnaces.  There  are  two  elliptical  smoke  pipes,  11  feet  6  inches 
by  14  feet,  and  100  feet  high.  The  vessel  has  accommodations  for 
320  first-cabin,  200  second-cabin  and  850  steerage  passengers,  and 
carries  a  crew  of  400. 

All  of  the  electrical  machinery  required  for  the  St.  Louis  except 
four  ash-hoisting  motors  was  manufactured  by  the  Electro-Dynamic 


lightness  with  strength  and  rigidity.     The    engine    is    connected  to 
the  dynamo  by  an  insulated  coupling. 

The  dynamos  are  of  the  Gramme  ring,  smooth-core,  four-pole 
type,  having  but  one  layer  of  wire  on  the  surface  of  the  armature. 
The  fiebl  frames  are  of  re-annealed  cast  steel  having  a  veiy  hi>;h 
permeability,  thus  making  the  dynamos  very  light  in  weight— an 
important  point  in  marine  work.  The  magnetic  density  is  just 
below  the  bend  of  the  saturation  curve,  and  the  compounding  is 
such  that  the  voltage  is  maintained  between  110  volts,  the  no-load 
reading,  and  112,"<  volts,  the  half-load  re.<ding;  Ihe  full-load  reading 
is  112  volls,  there  being  a  reduction  of  speed  of  about  2  per  cent, 
from  no  load  to  full  load. 

The  brushes,  of  which  there  are  12  to  each  machine,  are  of  leaf 
copper,  carbon  tipped,  and  require  no  adjustment  from  no  load  to 
full  load.  The  carbon  tip  is  small,  and  is  supported  on  a  flexible 
spring  which  allows  the  brush  to  follow  the  conmintator  in  every 
vibration  of  the  armature.  The  connections  from  the  armature  to 
the  commutator  are  made  with  flexible  cable,  which  prevents  the 
frequent  breaks  that  occur  with  solid  wire  connections.  The  main 
connections  to  the  commutator  are  by  means  of  copper  tips  and 
screws,  the  tips  being  .soldered  to  the  flexible  cable. 

Each  dynamo  is  provided  with  two  self-aligning  bearings,  it 
being  considered  best  to  have  the  dynamo  complete  in  itself.  The 
bearings  are  self-oiling  and  have  wick-feed  oilers,  by  means  of  which 
the  oil  is  filtered  as  used,  thus  allowing  no  grit  to  get  into  the  bear- 
ings. Three  wires  connect  each  dynamo  to  the  switchboard— two 
main  conductors  and  an  equalizing  wire — so  that  two  or  more 
generators  may  be  run  in  parallel,  though  the  switching  is  such 
that  any  circuit  may  be  placed  on  any  dynamo.  There  is  practi- 
cally no  stray  field,  all  the  external  iron  being  in  the  form  of  a 
connecting  yoke,  the  poles  having  very  little  area  other  than  that 
facing  the  armature. 

The  engines  of  these  generating  sets  were  made  by  the  B.  P. 
Sturtevant  Engine  Company,  of  Boston,  Mas.s. ,  and  are  designed  to 
develop  60  horse-power  at  a  boiler  pressure  of  100  lbs.  with  a  back 
pressure  of  20  lbs.  ;  the  main  boiler  pressure  of  200  lbs.  is  reduced  by  a 
valve  inserted  in  the  steam  pipe  leading  to  the  dynamo  room.  The 
engines  are  of  the  pillow  type,  single  valve,  double  acting,  the 
cylinders  being  9  inches  X  5>2  inches.     The  piping  connections  are 
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Company,  of  Philadelphia,  who  are  also  the  electrical  engineers  for 
this  ves,sel  and  for  the  sister  ship,  the  SL  Paul,  now  being  built  at 
Cramps'  ship  yard. 

The  dynamo  room  of  the  vessel  is  located  on"  the  main  deck, 
amidships,  just  forward  of  the  main  engine  room,  and  is  above  the 
water  line,  thus  insuring  the  continuance  of  lighting  until  the  last 
moment  in  case  of  accident.  Four  generating  sets  are  installed, 
each  set  consisting  of  a  dynamo  of  360  amperes  capacity  at  115  volts, 
direct-connected  to  a  9-inch  X  S'^'-inch  double  vertical,  Sturtevant 
engine  of  the  marine  type,  running  at  a  speed  of  475  revolutions 
per  minute  at  100  pounds  boiler  pressure  and  20  pounds  back  pres- 
sure. Each  set  rests  upon  a  common  bedplate  made  of  I-beams 
riveted  together,  the  entire  frame  being    designed  so  as  to  combine 


such  that  the  exhaust  may  be  led  direct  to  the  condenser  or  to  the 
low-pressure  or  intermediate  cylinder  receivers  of  the  main  engines. 

The  main  switchboard,  situated  in  the  dynamo  room,  is  9 
feet  3  inches  long,  and  5  feet  11  inches  high,  and  made  up  of  six  slabs 
of  marbleized  slate  secured  to  a  frame  built  of  angle  iron.  Upon  the 
board  are  mounted  four  double-pole  double-blade  switches,  used  for 
running  the  dynamos  in  parallel.  Also,  18  four  way  switches,  one 
for  each  circuit  of  the  ship,  the  circuits  throughout  the  vessel 
being  so  arranged  as  to  permit  any  circuit  to  be  run  from  any  one 
of  the  dynamos. 

Upon  the  board  are  also  placed  four  illumniated-dial  Weston 
ammeters  and  one  illuminated-dial  Weston  voltmeter  and  a 
o-round  detector,  the  latter  being  a  duplicate   of    the  voltmeter  and 
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so  arranged  that  it  can  be  used  as  a  cbeck  on  it.  The  bus  bars  at 
the  back  of  the  board  are  of  flat  copper.  Adjoining  the  switchboard 
are  placed  18  small  double-pole  knife  switches,  which  are  used  for 
controlling  the  night  lights  scattered  throughout  the  vessel. 

One  of   the   electrical  features  iff   the   Si.  Louis  is  the  large    use 
made  of  motors  for  auxiliary  purposes.     For  ventilation  and  heating 
there  are  four  motors  of  5  horse- power,  two  of  7  horse-power  and  tw 
of  9  horse-power,  each  running  a  Sturtevant  blower. 


ing  this  feature.  The  fuses  are  thus  centralized,  there  being  no 
individual  fuses  on  fixtures  or  groups  of  lamps.  There  is  no  wiring 
in  the  cold  storage  rooms,  the  lamps  for  use  there  having  a  flexible 
cord  attachment  to  plugs  located  outside  the  rooms. 

The  electrical  fixtures  in  the  saloons  and  staterooms  are  neat, 
and  in  artistic  harmony  with  their  surroundings,  no  attempt  having 
been  made  to  produce  purely  electrical  effects,  if  we  may  except 
Hy  means  of  the  lighting  of  the  main  saloon.  This  magnificent  apartment  is  110 
feet  long  by  SO  feet  wide  and  has  sufficient  silting  capacity  for  all 
the  320  cabin  passengers.  Above  the  central  portion  of  the  saloon 
extends  a  cylindrical  glass  dome,  32  feet  long  by  Ifi  feet  wide,  and 
rising  to  a  height  of  25  feet  amidships,  the  surface  Ijeing  composed 
of  squares  of  handsome  cathedral  gla.ss  of  light  neutral  tints.  The 
lop  of  the  hatch  into  which  the  dome  extends  is  covered  with  plain 
lass,  and  beneath  this  upper  plane  surface  are  distributed  84  lamps 
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these  blowers  air  for  warming  the  staterooms  and  other  parts  of 
the  ship  is  forced  through  nests  of  steam  piping,  and  the  vitiated  air 
withdrawn  through  an  exhaust  system ;  the  occupant  of  each  state- 
room can  control  the  ventilation,  being  able  to  regulate  the  ad- 
mittance or  exhaustion  of  air.  In  warm  weather  cool  air  drawn  from 
above  deck  is  similarly  distributed  throughout  the  ship.  For  hoisting 
ashes  from  the  fire-rooms  there  are  four  Storey  motors;  two  motors 
of  10  horse-power  furnish  power  for  the  refrigerating  apparatus, 
and  one  of  7}i  horsepower  operates  an  elevator  in  the  refrigerator 
room.  There  is  also  a  small  motor  located  in  the  casing  of  the 
main  saloon  dome  to  run  the  blower  of  the  electric  organ,  being 
controlled  from  a  small  switch  located  on  the  keyboard  of  the  organ. 
The  ship  is  wired  throughout  with  two  circuits,  one  a  general 
lighting  Circuit  and  the  other  a  police  circuit  for  standing  lights. 
Over  18  miles  of  wire  were  required  for  the  various  lighting  and 
motor  circuits,  all  of  which  was  supplied  by  the  Safety  Insulated 
Wire  &  Cable  Company,  New  York,  and  tested   by  the   engineer   of 
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of  16  candle-power  each,  the  light  of  which  is  transmitted    through 
the  cathedral  glass  of  the  dome  into  the  saloon. 

In  the  other  portions  of  the  main  saloon,  in  the  main  passages, 
the  library,  ladies'  saloon  and  elsewhere,  lamps  are  placed  at  the 
heads  of  columns,  the  accompanying  sketches  showing  the  neat  and 
tasteful  arrangement  for  this  purpose;  intermediate  lamps  are 
located  overhead,  as  also  shown.      All  of  the  fixtures  were  especially 


One  of  the  Generating  Sets. 


One  of  the  Blower  Motors. 


the  Electro-Dynamic  Company  before  shipment.  The  wire  is  "navy 
standard, "  and  has  an  insulation  resistance  of  1, OCX)  megohms  per 
nautical  mile  at  72  degrees  F. ,  and  25  megohms  at  212  degrees  F. 
Iron-armored  conduit  is  exclusively  employed,  there  being  over  one 
mile  of  it  in  the  engine  rooms  alone. 

There  are  altogether  1,757  lights  in  the  ship,  of  which  about  200 
are  in  the  engineer's  departrcent.  Distributing  closets  are  located  at 
appropriate  intervals  throughout  the  ship  through  which  both  circuits 
pass  and  in  which  are  the  fuses  and  switches  controlling  all  the  various 
circuits  of  the  vessel.  These  distributing  closets— 47  in  number,  and 
especially  designed  for  this  installation— are  water  tight,  and  the 
switches  are  so  applied  that  they  may  be  operated  without   distnrb- 


designed  for  the  ship  by  the  Kosenko  &  Hetherington  Manufacturing 
Company,  of  Philadelphia. 

.\t  the  forward  end  of  the  saloon  is  a  fine  pipe  organ,  provided 
with  an  electro-pneumatic  action  which  renders  it  practicable  to 
elevate  the  organ  about  eight  feet  above  the  floor  so  as  to  allow  free 
passage  under  it,  as  shown  in  the  illustration  of  the  main  saloon. 
The  keyboard  is  located  below  on  the  saloon  deck,  30  feet  forward 
of  the  organ.  Each  key  has  a  circuit-closer  attached  which  controls 
a  very  small  magnet  located  within  the  organ  case;  this  magnet 
actuates  a  valve  to  admit  or  exhaust  compressed  air  to  or  from  a 
little  pneumatic  bellows,  which,  in  turn,  controls  the  pallet  or  valve 
of  the    speaking    pipe.     The    draw-stops,  combination    pedals    and 
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swell  pedal  are  all  e(iuip])fil  with  electro-pufiiiuatic  action  con- 
structetl  on  the  same  general  principle,  but  carried  through  several 
"relays"  of  pneumatic  devices  in  order  to  obtain  the  greater  power 


A  Corner  of  the  Library. 

necessary  to  operate  these  several  mechanisms.  A  small  electric 
motor,  as  described  above,  operates  the  bellows.  The  organ  is  a 
single-manual  instrument,  with  nine  stops,  three  combination 
pedals  and  balanced  swell,  and  was  furnished  by  Messrs.  Geo. 
Jardine  &  Son,  of  New  York,  the  widely  known 
organ  builders. 

In  the  engine  room  the  6xtures  are  steam-tight 
pendants,  especially  designed  and  manufactured 
by  Page  Bros.  &  Co.,  of  Boston,  who  also 
furnished  the  cargo  reflectors.  The  engine  room 
is  painted  white,  and  the  illumination  is  most 
effective,  the  light  being  diffused  by  reflec- 
tion, while  the  lamps  have  been  carefully  dis- 
tributed to  give  the  strongest  light  where  most 
necessary.  Much  credit  is  due  to  Mr.  C.  J. 
Dougherty,  electrical  engineer  of  the  Cramps, 
for  the  very  efficient  manner  in  which  a  proper 
distribution  of  light  here  and  elsewhere  through- 
out the  ship  has  been  secured. 

Large  reflectors,  2ji  feet  in  diameter,  and 
each  containing  six  lamps  of  32  candle-power 
each,  are  used  in  the  hold.  These  reflectors 
are  portable,  numerous  plug  connections  being 
installed,  to  which  electrical  attachment  can  be 
made. 

The  ship  is  wired  throughout  for  a  complete 
system  of  electric  call  bells,  the  push  buttons 
in  all  cases  being  fitted  with  a  white  thermo- 
stat button  instead  of  the  ordinarj-  rubber  but- 
ton used  in  a  push.  Fusible  alloy  in  these 
buttons  is  made  to  melt  at  a  temperature  of  168 
degrees  F. ,  at  which  the  spring  in  the  bottom 
will  be  released  and  close  the  bell  circuit,  thus 
calling  the  attention  of  the  steward  or  other  at- 
tendant to  the  compartment,  thus  affording  an 
efficient  safeguard  against  fire.  The  bell  circuits 
are  operated  by  a  small  motor-generator  driven 
from  the  main  lighting  circuits  and  with  the 
additional  safety  device  of  a  switch  to  throw 
the  bell  circuits  into  the  main  system  through  a 
resistance  box  in  case  of  accident  or  damage  to 
the  motor-generator;  provision  is  also  made  to 
connect  in  a  few  cells  of  storage  batteries.  The 
bell  system  was  put  in  by  Chas.  H.  Cory  & 
Sons,  New  York. 

There  are  two  incandescent  lamps  in  the  lanterns  of  the  four  run- 
ning lights — port  and  starboard,  forward  mast-head  and  stern — and 
are  so  connected  to  a  tell-tale  that  should  one  of   the  lights  in  any 


lantern  go  out,  or  either  be  injured    in    any    way,  the  tell-tale   will 

give  the  alarm  as  well  as  show    a    signal    to    the    man    in   the  pilot 

bouse.     This  lell-tale  device  was  e.specially  designed  for  the  pur])Ose, 

none  having  been    found  on  the  market  that    was 

considered  sufficiently  reliable. 

The  ship  is  fitted  with  electric  rudder  and  revo- 
lution indicators.  The  former  consists  of  a  rheo- 
stat of  220  ohms  placed  in  the  lighting  circuit,  and 
an  arm  on  the  tiller  which  travels  along  contact 
points  connected  with  the  resistance.  A  voltmeter 
is  connected  between  the  arm  and  central  point  of 
rheostat,  and  as  the  arm  cuts  in  or  out  resistance 
the  voltmeter  indicates  accordingly.  The  latter 
has  Hn  illuminated  dial  and  is  graduated  in  degrees 
corresponding  to  the  angle  of  the  rudder,  the 
rheostat  being  so  proportioned  that  the  voltmeter 
divisions  are  proportional  to  this  angle.  Any  num- 
ber of  voltmeters  correspondingly  graduated  and  lo- 
cated in  any  part  of  the  ship  can,  of  course,  be 
connected. 

The  revolution  indicator  consists  of  two  mag- 
neto generators  belted,  one  to  each  shaft,  and  of 
illuminated  voltmeters  connected  in  each  magneto 
circuit,  the  dials  being  graduated  in  revolutions. 
These  indicators,  which  read  both  ahead  and  astern, 
are  located,  one  in  the  wheel  house  and  another  in 
the  chief  engineer's  room. 

The  entire  electrical  installation  was  done   under 

the    Supervision  of    Mr.  Mat  bias    Pfatischer  of   the 

engineering    department  of    the    Electro- Dynamic 

Company,  who    also    designed    many  of    the  novel    features  of  the 

plant.     The  design  of  the  plant  as  a  whole  is  the  work  of  Mr.  L.  T. 


Electric  Org.\n  Under  Dome  of  M.\in  Saloon. 

Paul,  engineer  of  the  same  company,  who  also  had  general  superj 
vision  of  its  execution.  The  Electro- Dynamic  Company  is  now 
placing  a  similar  equiptnent  on  the  S(,  Paul,  a  sister  ship. 
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The  Output  of  Polyphase  Generators  and  Rotary  Transformers. 

UV    RALPH   D.    MERSHON. 

lu  coiiseiiueiice  of  the  rapid  development  of  polypbase  power 
transmission  the  amount  of  available  literature  on  the  subject  is 
comparativel}'  small.  For  this  reason  there  are  many  points  of  both 
theoretical  and  practical  interest  which,  while  they  may  be  well 
understood  by  those  actively  engaged  in  the  design  and  testing  of 
polyphase  machiuery,  are  not  known  to  engineers  in  general.  The 
following  paper,  dealing  with  the  output  of  polyphase  .ipparatus 
of  the  closed-circuit  type  of  winding,  takes  up  a  question  of  this 
kind,  and  is  thought  to  be  worthy  of  consideration,  not  only  because 
the  subject  is  an  interesting  one,  but  because  in  many  ca.ses  the 
results  arrived  at  have  a  direct  commercial  value. 

If  a  direct-current  dynamo,  whose  armature  has  the  ordinary 
closed-circuit  winding,  have  added  to  it  two  or  more  collector  rings 
connected  to  the  armature  winding  at  suitable  points,  such  a 
machine  may  be  used  as  a  direct-current  generator,  as  an  alter- 
nating-current generator,  or  as  a  rotary  transformer  for  transforming 
from  alternating  to  direct  current  or  from  direct  to  alternating  cur- 
rent In  what  follows  a  two-pole  machine  of  the  above  description 
will  be  dealt  with,  though  the  statements  made  will  all,  with 
obvious  changes  in  their  wording,  apply  equally  well  to  machines 
having  a  greater  number  of  poles.  The  points  of  attachment  of  the 
collector  rings  to  the  armature  winding  are  supposed  to  be  so 
chosen  that  the  length  of  the  shorter  path  between  any  two  adja- 
cent points  of  connection  is  the  same  as  that  between  any  other  two 
adjacent  points.  In  this  case,  when  all  the  collector  rings  bear  the 
same  effective  (x^mean  square)  current,  the  effective  current  in  all 
parts  of  the  armature  is  the  same.  Such  a  machine  may  be  called  a 
sytnmetrical  polyphase  machine  and  when  the  collector  rings  all 
bear  the  same  effective  current  it  may  be  said  to  be  syininetrically 
loaded. 

It  is  customary  to  speak  of  apparatus  of  the  above  type  having 
two,  three  and  four  collector  rings  as  ''single-phase,"  "three- 
phase"  and  "two-phase"  machines  respectively.  This  method  of 
designation  recognizes  only  phase  differences  other  than  180 
degrees,  and  such  machine  might  very  properly  be  called  two- 
phase,  three-phase  &nA  four-phase.  For  there  may  be  formed  as 
many  external  circuits  as  there  are  leads  from  the  armature  (see 
Fig.  1)  and  no  two  of  these  circuits  will  bear  currents  of  the  same 
phase  although  pairs  of  circuits  may  bear  currents  180  degrees  apart, 
as  is  the  case  with  a  machine  having  an  even  number  of  leads. 
For  the  present  purpose  it  is  more  convenient  to  adopt  the  latter 
mode  of  designation,  and  the  number  of  phases  will,  therefore,  be 
regarded  as  identical  with  the  number  of  leads.  It  should  be  borne 
in  mind  that  in  the  case  of  a  machine  having  an  even  number  of 
leads  the  result  is  precisely  the  same  whether  the  number  uf  exter- 
nal circuits  be  equal  to  or  only  half  as  great  as  the  number  of  leads, 
providing  that  in  both  cases  the  leads  bear  the  same  effective  cur- 
rents. 

Consider  a  symmetrical  pohphase  machine  such  as  has  been 
described.  If  when  used  in  its  several  capacities  of  direct-current 
dynamo,  rotary  transformer,  or  alternating-current  dynamo,  it  be  run 
always  with  the  same  loss  in  the  armature  copper,  its  output  as  an 
alternating-current  machine  will,  in  general,  differ  from  that  as  a 
direct-current  machine  and  will  depend  upon  the  number  of  phases 
it  receives  or  delivers  being  greater  as  the  number  of  phases  is 
greater.  In  what  follows  the  endeavor  is  made  to  show  how  the 
output  varies  as  the  number  of  phases  is  varied.  The  output  will  in 
each  case  be  expressed  in  terms  of  the  output  of  the  machine  when 
used  as  a  direct-current  dynamo. 

Let  Fig.  1  represent  the  closed-coil  armature  of  a  two-pole 
generator  giving  a  sine  wave.  A  and  B  are  "two  circuits  each 
attached  to  the  armature  at  points  separated   by  the   length  of 

armature  winding  /,  where  /  equals     th  of  the  total  length  of 

armature  winding.  The  resistances  of  the  circuits  A  and  B  are 
non-inductive,  and  are  so  adjusted  that  they  have  in  them  equal 
effective  currents  whose  values  at  any  instant  are  c  sin  6  and 
<:  sin  C-J-'i).  S  is  the  angle  between  the  line  ai,  corresponding 
to  the  diameter  of  commutation,  and  the  middle  point  of  the 
section  of  armature  winding  included  in  circuit  A,  the  direction 


qt  rotation  being  counter  clock-wise;  a 


is     the     angular 


have  no  electromagnetic  interaction.  This  is  permissible  since 
the  line  of  reasoning  developed  here  will  presently  be  applied 
to  the  case  of  an  armature  having  its  n  circuits  equally  loaded, 
in  which  case,  since  the  actions  and  reactions  of  a  given  portion 
of  the  winding  are  eciual  and  opposite,  each  circuit  may  be  re- 
garded as  though  electromagnetically  independent  of  the 
remaining  circuits. 

The  inside  arrows  show  the  directions  through  the  armature 
of  the  current  of  A,  and  the  outside  arrows,  those  of  the  current 
of  B,  when  the  circuits  A  and  B  are  separately  active.  If  the 
resistance  obtained  by  cutting  the  armature  winding  and 
measuring  the  resistance  between  the  terminals  thus  obtained 
be  A',  the  resistance  of  the  shortest  armature  path  between  any 

A'  n-\ 

two   adiacent    leads    is        and    that   of  the  longest    is  R. 

■'  n  n 

Therefore  if  the  circuit   B   is  opened   and  the  current  c  sin    0 

allowed   to   flow   in   A,   the   current   in    the   short   path   of   the 

«— 1  1 

armature  will  be  -4- c  sia  n  and  that  in  the  long  path —  -  c 

sin  H. 

The   latter  has   the   negative   sign  because,  as  can   be   seen 

from   Fig.  1,  it  has  a  direction    around  the  armature  winding 

n—1 
opposite    to    that    of  — —  c  sin  ".     Similarly,    if  the  circuit   A 

is  opened  and  a  current  c  sin  («  +  a)  allowed   to  flow  in  B,  the 

n—1 
currents  in  the  short  and  long  armature  paths  will  be  -|-  X 

r  sin  ("  -|- <i)  and  —  c  sin  («  -(-  n)  respectively.  If  now  the 
currents  c  sin  n,  and  c  sin  ("  -|-  n)  be  allowed  to  flow  at  the  same 


Fig.  1 

time  in  their  respective  circuits  A  and  B,  the  resultant  current 
at  any  instant  in  any  part  of  the  armature  winding  may  be 
determined  by  adding  together  with  their  proper  signs  the  cur- 
rents which  at  that  instant  would  flow  in  that  part  of  the 
armature  winding  if  A  and  B  were  separately  active.  There- 
fore, the  current  in  the  short  armature  path  corresponding  to 
the  circuit  A  is 


c  sin   H 


1 


c  sin  e  (8  +  a). 


If,  instead  of  two  circuits  as  in  Fig.  1,  we  have  n  circuits  from 
which  equal  eff'ective  currents  are  drawn,  the  current  in  any 
part  of  the  armature  at  any  instant  will  be  equal  to  the 
algebraic  sum  of  all  the  currents  which  would  exist  there  if 
each  of  the  ti  external  circuits  were  in  turn  to  separately  bear 
the  current  which  flows  in  it  at  that  instant.  Let  there  be  n 
leads  brought  off  symmetrically  from  the  armature  and  the  n 
separate  circuits  equally  loaded.  Let  the  current  in  these 
circuits  be 

c  sin  «,  c  sin  [K  -\-  n),  c  sin  (t*  -t-  2  o),  c  sin  C)  -+-  3  a) 


. -t-  c  sin  (6  -\-  {n — 1)  a),  where  a  =  - 


2t. 


length   of  a   section  of  armature  winding   /.     The   portions   of 
^rmature  winding  included  in  circuits  A  and  B,  are  supposed  to 


Then  it  follows  from  what  has  been  said  above  that  the  current 
in  any  short  armature  path,  as  that  corresponding  to  the  circuit 
whose  current  is  c  sin  C,  will  be 

n—1  1  1 

— -  c  sin  «  —  '-  c  sin   («+")  —  "  c  sin  («  -f-  2  a),  etc. 
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«— 1 


^^-  c  sin  "-  ^^  V  [sin  ("  +  n)  4-  sin  ("  +  2  ./ 


+  sin  ("  +  («-!)")] 

The  term  in  the  bracket    equals 

(sin  W  cos  a  4-  cos  "  sin  a)  +  (sin-  "  cos  2  n  +-  cos  "   sin  2  o) 

+  (sin  "  cos  (n — 1)  «  +  cos  "  sin  (h— 1)  u) 

=  sin  "  (cos  a  4- cos  2  «  +-  cos  3«  .  .  +  cos  (n— 1) «') 

+  cos  "  (sin  a  -\-  sin  2  n  -t-  sin  3  «  .  .  +  sin  (n— 1 )  u). 

2  ^ 
Since  a  = where  n  is  an  integer,  the  sum  of  the  sines  is  zero 

and  that  of  the  cosines  is  —  1.  Therefore  we  have  lor  the 
current  in  the  short  path  corresponding^  to  the  external  circuit 
bearing  the  current  e  sin  t>. 

f  sin  «  —  -  c  sin  fl  ( — l)=fsin". 

Therefore,  in  any  symmetrically  loaded  closed-coil  alternator 
the  current  in  that  section  of  the  armature  winding  which  is 
included  between  the  points  of  attachment  of  any  two  adjacent 
leads,  is  at  every  instant  equal  to  the  current  in  the  shortest 
external  circuit  connecting  these  leads.  (Hy  a  symmetrically 
loaded  machine  is  meant,  of  course,  one  from  which  leads  are 
brought  off  symmetrically  and  whose  external  circuits  bear  equal 
effective  currents.)  It  follows,  then,  that  the  effective  currents 
in  the  two  cases  are  equal. 

If  y^  be  the  E.  M.  F.  and  Cir  the  current  when  the 
machine  is  carrying  full  load  as  a  direct-current  dynamo, 
the  output  is  EC  =-  M'dc.  The  effective  E.  M.  F.  of  a  circuit 
whose     leads     are    attached     to    the    ends    of    a    diameter    is 

-_ ;  since  E  will  be  the  maximum  E.  M.  F.  of  the  circuit.    Then, 

V^ 

as  has  been  shown  in  a  preceding  paper*,  the  effective  E.  M.  F. 
of  each  of  the  n  alternating-current   circuits  led  off  from  this 

E  -K 

armature  will   be     , —  sin  —  .     If  the  effective  current  in  each 
V  2  n 

of  the  n  external  circuits  be  Cu'  the  output  of  the  machine  as  an 

C.,c  E  TT 

alternating-current  generator  is  n  _/  _.  sin  -=  Woe.  Cae  and 
Cde  bear   a   definite    relation    given    by    the    equation 


a^cR 


=  n    C\ 


R 


since  the  copper  losses  in  the  two  cases  are  to  be  equal. 
C  'rf,-  „  Cdc 

.-.  CV-  = or  ac="r^ 

4  2 

n  Cir  .     T 

.•.  U  ac  =  -,   /-^     Asin- 


E   sin  -       »  sin 


Wic 


W,= 


(1) 


E  Cdc 


2v/2 


which  is  the  expression  for  the  output  of  a  generator  of  «  phases  in 

terms  of   its  output  when  used  for  direct  current.     If  the  total 

loss  with  direct  current  is />  per  cent.,  the  loss  with  alternating 

2\/'>X^                                                                      "^  ^  2  X  6 
current  is percent.,  and  the  efficiency  is  100 —  ~ '^J^ 

n  sin     -  n  sin     - 

n  n 

The  value  of  equation  (1)  has  been  calculated  for  several  values  of 
n,  and  the  results  plotted  in  Fig.  3.  The  curve  A  has  been  run 
through  these  points,  though  strictly  no  such  cur\-e  exists,  since 
the  output  is  physically  a  discontinuous  function  of  the  number  of 
armature  leads. 

The  case  of  the  rotary  transformer  is  somewhat  more  compli- 
cated. Let  Fig.  2  represent  the  armature  of  the  machine  into  which 
direct  current  is  put  and  from  which  alternating  current  is  taken, 
or  the  reverse.  Though  it  is  immaterial  as  far  as  the  result  is  con- 
cerned which  way  the  transformation  lakes  place,  it  is  assumed  that 
the  transformation  is  from  direct  to  alternating  current.  D.  C. , — 
D.  C  are  the  direct  current  brushes  and  the  inside  arrows  indicate 
the  course  which  the  direct  current  would  take  if  it  alone  flowed 
through  the    armature.     The  outside    arrows  where  drawn    indicate 

•  Electrical  World,  Dec.  15.  1894,  "Some  Notes  ou  Multiphase  Power 
TransmissioD.*' 


the  direction  of  alternating  current  under  similar  conditions.  All 
the  n  alternating  circuits  are  su[>pose<l  to  have  in  thero  the  same 
effective  currents  and  the  instantaneous  values  of  them  are  as  before 
c  sin  fl,  c  sin  ("  -♦-"),  etc.  Then,  as  before,  the  Instantaneous 
values  of  the  alternating  currents  which  would  be  in  each  short 
section  of  the  armature  winding  if  alternating  currents  only  were 
flowing  are  the  same  as  those  of  the  currents  which  6ow  in  the 
circuits  corresponding  to  these  sections;  they  are,  c  sin  »,  c  sin 
(«  +  «),  -^sin  (H  +  2  n),  etc. 

It  is  desired  to  find  the  mean  loss  in  each  section  when  both 
direct  and  alternating  currents  arc  flowing.  This  can  be  accom- 
plished by  summing  up  the  losses  which  lake  ])lace  in  a  given 
section  while  rotating  through  an  angle  tt  anil  dividing  the  result 
by  "•.  Consider  any  jjarticular  one  of  the  n  sections  as  that  cor- 
responding to  the  current  c  sin  ".  As  long  as  it  is  wholly  on  one 
side  or    the  other  of    the  diameter  of    commutation,  the    numerical 

Cic 

value  of  the  current  in  it  is,  as  is  evident  from  Fig.  2,  —  — c  sin  9 

where    (?,/,■    is    the    total    direct    current    flowing    through    the 

direct  current  brushes.     When,  however,  this  section  is  passing 

from   one   side    to  the  other   of   the  diameter   of   commutation 

as   shown    at   b.    Fig.    2,    the    above    expression  does  not  give 

the  value  of  the  current.    It  will  be  convenient,  therefore,  to 

sum   up  separately  the  losses  in  the  section  under  consideration 

when  it  is  wholly  on  one  side  of  the  diameter  of  commutation  and 

when    it   is  passing  from  one  side   to   the   other.     Suppose   the 

rotation  of  the  armature  in  Fig.  2  to  be  counter  clock-wise.    Then 

remembering  that  ",  "  -f-  «,   "  -(-  2n,  are  the    angular  distances 

between   the  middle  points  of  their  respective   sections  of   the 

2>r 
armature  winding  and  the  upper  D.   C.    brush,  and  that  a  =  — 


is  the  angular  length  of  one  section,  the  loss  in  the  section  cor- 
responding to  c  sin  ",  may  be   most  conveniently  found  for  the 

half  revolution  extending  from   the  angle  "  =  —  -  to  the  angle 

«  =  (  T  — —  ).     The  two  parts  of  this  which  must  be  determined 

separately  extend  from  C  =  —  -    to  "  =  -|-       and  from  "  =  H — 
2  2  2 

to  fl  ^  -  —       .     The  loss  over  the  part  of  the  half  revolution 

(I  n 

extending  from  -|-       to  ~  —  —is 


/ 


RfCic 


(^-.sin«)- 


«^   2 


(2) 

a 

the   loss   as   the    section    passes   over    the  angle  from  —  —  to 

-{-  —  can  be  divided  into  two   exactly  similar  and  equal  parts, 

namely,    the    loss    taking    place    during   the    movement   from 

n  a 

—  —  to  0  and  that  during  the  movement  from  0  to  -f-  —  .     It   is 
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ti  A.  C.  circuits  is 


^2 


E  is  also  the  E.  M.  F.  at  which 


most  convenient  to  determine  the   loss  during   the   movement  armature  if  D.  C.  is  put  into  the  machine.     As  the  latter  case  is 

over  the  latter  anple  and  the  section  at  one  instant  of  this  move-  that  under  consideration,  li  is  the  E.  M.  F.  at  the  D.  C.  brushes 

ment  is  shown  at  A,  Fig.  2.     From  this  diagram  it  is  evident  that  less  the  copper  in  the  drop  armature.     The  result  is  the  same,  of 

the  current  in  that  part  of  the  section  which  has  passed  the  D.  C.  course,  in   either  case.     The  effective  E.   M.   F.  on  each   of  the 

brush  is — ^  —  r  sin",  while   that  in  the  other  part  of  the  section  p.  ^.^^  5 

is       '  4-'' sin  fl  and  the  resistances  through  which  these  currents 

flow  are  —  ( +  "  )  and (  ^     —  "  )  respectively.     There- 

2t\2  '  2irV2  ' 

fore,  the  rate  of  loss  at  any  instant  in  the  two  parts  of  the  section 
are 

(§'  -  ^  s'n  ")'  2^(  2     +  ")  -4?+  -*"  ")'  U^  -  ') 
Therefore  the  loss  during  the   movement  of   the   section    from 

0  =  —  —  to  fl  =  +  —  is, 


the  machine  would  be  run  when  used  as  a  direct  current  dynamo^ 
and  since  the  copper  loss  of  the  armature  is  A',  and  the  resistance 
R 


of  the  armature 
dynamo 


the  current  when    run  as   a  direct  current 


(^^^-.sin«y^^(^   +«)</<*  + 


/  4  A', 
is    /*^Xi^  •     The   output   as  a  direct  current  dynamo  is 

J  4  j( 
—  =-  •      If  A'2  be  the  per  cent,  which  the  friction 

loss    and    the    iron    loss    of     the  armature  is    of     this     output, 

the    friction    and    armature    iron     losses     are     A'2     E      n  ^'  . 

-J  A' 
Therefore  if  C  be  the  effective  current   in  each   A.  C.  circuit,  the 
output  when  used  as  a  transformer  is 


{T^^'--'yf.i-i-^>' 


IVac  =  E  C.U-  —  K^E    rJ^  = 


n    E  sin   -  c 


(5) 


(3) 


For,  since  iT  is  the  counter  E.  M.  F.,  ECu  represents  the  total 
power  delivered  to  the  armature  less  the  copper  loss,  and  this 


adding  (2)  and  (3)  and  dividing  the  sum  by  .t  gives  the   mean  loss     diminished  by  the  iron  and  friction  losses  must  equal  the  power 

delivered  to  the  external  A.  C.  circuits. 

If  Wr  be  the  output   as  a  rotary  transformer  in  terms  of  the 
output  as  a  direct  current  dynamo, 


in  the  section. 


[^(^i:-.sin.j(f  ^o-(f--''^^y 


Wr^ 


From  (S), 


Cic  = 


n 

^sin 

n 

'           1 

«  sin  — c 
» 

2 

n  sin 
2 

TT 

n 

^    R 

2/4  A-, 
^   R 

(6) 


Substituting  this  value  of  Cac  in  (4)  and  solving,  the  value   of  c 
Since  there  are  n  sections  the  mean  loss  in    the  armature  will      is  obtained.     Substituting  this  value  in  (6),  there  results, 
be  n  times  this;  hence  multiplying  by  tt  and  reducing 


c'  sin'  B  —  2  Cdc  c  sin  6  J 


de 


IVr  =  —  (T-— 8)  k\  «'  sin'  ~  +  n  sin -I  (  :'  -8)-  AV  «'  sin 

« L 

+  4  t'  (1  —  AV)  ( (~  — 4)«'sin'  -  +  2  vr'l  I  ^ 


(7) 


When  the  iron  and  friction  losses  are  so  small  that  they  may  b« 
neglected  (7)  becomes, 


The   integral   of   this    expression   is,  since   /   sin- .la' ;i:  = 
X      sin  X  cos  X 


and/ 

+ 


Wr    = 


n  Rr<i   rV     ,         .  /  « 


V  sin   V  dx  =  sin  .r  ^  x  cos  .i', 
sin  t<  cos    W  ' 


=[G'-')  «'"''■' J +^'j 


■) 


-  2  Cic  <-   (  sin  fl  -  fl  cos  fl  ;  J^^  +  -  L~^—  +    Co, 

/-  f)       siaH  cos  H\l'^  ~  " 

+  K2- 2 )J«-       -" 

■  the  values 


Evaluating  and  substituting  the  values 

2  IT  2  vr 

a  —  —r  and  ^  —  «   =1"  —  ~r 


(8) 

If    the  total    loss  as  a  direct  current    dynamo    is  fi  per    cent  ,  the 
efficiency  as  a  rotary  transformer  is. 

Efficiency  =  100  —  -^— 

IVr  (9) 

Values  of    (7)  have  been    calculated  for  different  values  of    n  when 
ATj  =  .02;  that  is,  when  the  iron  and  friction    losses  are  2  per  cent. 


^'  ''■-  ^        2  Cdc  c  n  R  sin  n        Cj_R 


^JC, 


(4) 


of    the  output  as  a  direct  current  dynamo.     These  values  have  been 
plotted  in  Fig.  3  and  the  curv'e  B  run  through  them. 

Fig.  3  shows  that  in  a  three  phase  system,  if  each  of  the  con- 
verters receiving  energy  from  the  generator  have  its  terminals  con- 
nected to  the  generator  armature  at  points  180  degrees  apart  instead 
of  120  degrees,  so  that  there  are  six  leads  from  the  armature  instead  of 
where  A',  is  the  full  load  loss  in  the  armature  copper  when  the  three,  the  output  of  the  generator  will  be  increased  about  16  per 
machine  is  run  as  a  direct  current  generator.  Let  E  be  the  cent.  ;  while  for  the  same  change  in  a  three-phase  rotary  trans- 
D.  C.  E.  M.  F.  generated  in  the  machine.  E  is  the  E.  M.  F.  on  former  the  output  is  increased  about  45  per  cent.  This  gain  is 
the  D.  C.  brushes,  if  alternate  current  is  put  into  the  machine  or  made  <it  the  expense  only  of  three  additional  collector  rings  for  the 
the  E.  M.  F.  on  the  D.  C.   brushes   less   the   copper  drop  in  the      machine. 
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Fig.  3  also  shows  that  the  output  as  "quarter-phase"  generator 
is  about  10  per  cent,  greater  than  that  .hs  a  three-phase  generator, 
and  that  the  output  as  a  "quarter-pba.se"  rotary  transformer  is 
about  22  per  cent,  greater  than  that  as  a  three-phase  rotary  trans- 
former. 

Finally,  Fig.  3  shows  that  in  any  polyphase  system  the  output 
of   all  the   apparatus  of   the  closetl-coil    type,  whether    generators, 


Some   Work  on   Magnetic  Hysteresis. 
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NUMBER  OF  LEADS  OR  PHASES 

Fig.  3. 

rotary  transformers  or  motors,  may  be  increased  by  increasing  the 
number  of  phases  supplied  to  or  taken  off  from  it.  This 
applies  also  to  the  short-circuited  secondary  of  an  induction  motor 
of  the  rotary  field  type,  the  output  of  the  motor  being  increased  by 
an  increase  in  the  number  of  points  at  which  the  secondarj-  wind- 
ing is  short-circuited.  It  is  obvious  that  along  with  such  increase 
in  the  output  of  the  apparatus  there  is  an  increase  in  efiBciency. 

There  are  two  small  errors  in  the  above  analysis  of  the  rotary 
transformer.  One  of  them  is  in  the  assumption  that  the  iron 
losses  and  field  copper  losses  are  the  same  in  the  machine  whether 
it  be  used  as  a  rotary  transformer  or  as  a  direct-current  dynamo. 
They  are  not  the  same,  both  being  somewhat  greater  in  the  case  of 
the  dynamo  because  of  its  greater  armature  reaction.  The  other 
error  is  in  the  assumption  that  when  direct  current  is  fed  into  a 
machine  which  inherently  generates  a  sine  wave,  the  alternating 
E.  M.  Fs.  and  currents  taken  from  that  machine  will  be  sine 
waves.  This  is  not  true  because  of  the  redistribution  of  current  in 
any  given  section  as  it  passes  under  the  direct-current  brush ,  and 
the  consequent  departure,  during  this  time,  of  the  wave  representing 
the  energy  lost  in  that  section  from  the  form  which  it  has  when  the 
section  is  not  under  the  brush.  Both  these  errors  are  small,  however, 
and  the  results  obtained  above  are,  as  experience  has  shown,  well 
within  the  accuracv  of  commercial  measurements. 


Progress  in  Gas  Journalism. 


A  contemporary  whose  pages  are  devoted  almost  exclusivelj'  lo 
the  interest  of  gis,  gives  a  brief  analysis  of  the  recent  report  for 
Massachusetts,  saying  that  that  State  "lives  up  to  het  reputation 
as  a  leader  in  modern  progress,"  which  remark  is  followed  by  a 
statement  showing  that  there  are  more  companies  supplying  electric 
current  than  there  are  supplying  gas,  and  that  during  the  year  1894 
the  total  gross  receipts  of  all  the  gas  companies  fell  17.75  per  cent., 
the  total  net  profits  24.75  per  cent.,  the  eutire  operations  showing  a 
deficit  of  over  3108,000,  while  with  the  electric  light  companies 
there  was  an  increase  in  receipts,  expenditures  and  profits,  the 
deficit  for  1893  having  been  replaced  by  a  surplus.  Such  a  frank 
admission  by  a  gas  journal  is  in  itself  an  indication  of  progress. 

Platinum  Mines  in  Human  Skulls. 


Some  time  ago  it  was  stated  in  these  columns  that  in  America 
about  three  tons  of  platinum  was  used  annually  for  incandescent 
lamps,  and  one  ton  for  artificial  teeth.  L' Eclairage  EUctrique 
in  this  connection  suggests  that  for  future  generations  the  American 
cemeteries  will  become  platinum  mines.  The  editor  of  that  journal 
is  apparently  not  aware  of  the  tricks  of  .\merican  undertakers. 


Analogies. 

Prof.  Forbes  in  a  recent  lecture  likens  the  reverse  curbing  cur- 
rent in  submarine  cables  to  the  pullback  when  a  whip  is  cracked, 
the  sharp  jerk  causing  a  better  defined  and  more  vigorous  effect 
than  if  the  whip  were  merely  thrown  forward. 


BY    1--RANK   UOLDEN. 

Having  read  the  description  of  Prof.  Ewing's  latest  apparatus  for 
determining  the  hysteiesis  loss  in  sheet  iron,  it  seeme<l  that  an 
account  of  work  done  some  time  ago  in  very  much  the  same  direc- 
tion would  be  of  interest. 

During  the  last  few  weeks  of  the  year  1892  there  was  built  at  the 
works  of  the  Ceneral  Electric  Company,  in  I.ynn,  Mass.,  under 
the  writer's  direction,  an  instrument,  shown  in  iMg.  1,  by  which 
the  losses  in  sheet  iron  were  determined  by  measuring  the  torque 
produceil  on  the  iron,  which  was  punched  in  rings,  when  placed 
between  the  poles  of  a  rotating  electromagnet.  The  rings  were 
held  by  a  fibre  frame  so  as  to  be  concentric  with  a  vertical  shaft 
which  worked  freely  on  a  pivot  bearing  at  its  lower  end.  They  bad 
a  width  of  1  cm,  an  oulsi<le  diameter  of  8.9  cm,  and  enough  were 
used  to  make  a  cylinder  about  1.8  cm  high.  The  top  part  of  this 
instrument,  which  rested  on  a  thin  brass  cylinder  surrounding  the 
rings,  was  movable.  On  the  upper  surface  was  marked  a  degree 
scale,  over  which  passed  a  pointer,  with  which  the  upper  end  of  a 
helical  spring  rotated.  It  was  so  constructed  that  when  the  vertical 
shaft  with  the  rings  and  the  upper  part  of  the  instrument  with  the 
spring  was  put  in  jjlace,  the  lower  end  of  the  spring  engaged  with 
the  shaft,  and,  consequently,  rotated  with  the  rings.  A  pointer 
moving  with  the  lower  end  of  the  spring  reached  to  the  zero  of  the 
degree  scale  when  the  apparatus  was  ready  for  use.  By  this  arrange- 
ment it  was  found  what  distortion  it  was  necessary  lo  give  the 
spring  in  order  to  balance  the  effect  of  the  rotating  magnet,  and 
the  spring  having  been  calibrated  the  ergs  spent  on  the  rings  per 
cycle  were  determined  by  multiplying  the  degrees  distortion  by  a 
constant. 

A  coil,  so  arranged  that  it  surrounded  but  did  not  touch  the  rings, 
made  contact  at  its  ends  with  two  fixed  brushes  that  rested  in 
diametrically  opposite  positions  on  a  two-part  commutator,  which 
revolved  with  the  magnet.  The  segments  were  connected  each  to 
a  collector  ring  against  which  rubbed  a  brush,  the  latter  two  brushes 
being  joined  through  a  sensitive  Weston  voltmeter.     If  this  were  so 


Fig.  1.— Hysteresis  Meter. 

arranged  that  the  coil  was  at  right  angles  to  the  induction,  when 
the  brushes  changed  contact  from  one  segment  to  the  other,  it  is 
evident,  the  self-induction  of  the  circuit  being  negligible,  that  the 
mean  value  of  the  current  in  the  circuit  was  proportional  to  the 
total  flux  through  the  coil.  Knowing  the  constant  of  the  voltmeter 
the  deflection  was  easily  calculated  from  the  speed  of  the  magnet, 
the  number  of  turns  in  the  coil,  cross-section  of   the  rings  and  the 
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resistance  of  the  circuit.  From  an  induction  of  2,000  gausses  to  at 
least  10,000  gausses,  the  leakage  across  the  interior  space  of  the 
rings  was  negligible. 

Carried  on  the  shaft  below  the  magnet  was  a  pulley  around  which 
passed  a  flat  belt  driven  with  a  pulley  of  the  same  size  on  an  elec- 
tric motor,  so  that  the  speed  of  the  magnet  could  be  found  by 
observing  that  of  the  motor.  In  operating,  the  deflections  to  be 
produced  on   the  voltmeter    at    a    certain   speed,  with    the   desired 
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Fig.  2. 

induction  in  the  rings,  were  first  calculated.  Five  hundred  revolu- 
tions per  minute  was  generally  adopted  as  the  speed  in  this  case. 
The  motor  being  run  at  the  desired  speed,  the  magnetizing  current 
was  adjusted  until  the  calculated  deflection  was  produced  on  the 
voltmeter.  Keeping  the  magnetizing  current  constant  the  speed 
was  changed  successively  in  value  to  certain  values,  and  the  corre- 
sponding distortions  of  the  spring  necessary  to  balance  the  effect  of 
the  magnet  noted.  When  this  process  was  carried  out  at  different 
induction  values   and  the   ergs    expended    per   cycle   on  the  rings 
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varying  as  the  speed  of  the  magnets,  due  to  currents  induced  in  the 
iron. 

I^'S-  6  gives  observations  of  eddy  current  less  and  thickness  of 
iron  sheet  on  this  assumption.  The  line  drawn  is  a  jiarabola,  so 
that  it  would  appear  that  with  the  range  of  observations  made  the 
loss  varied  about  as  the  square  of  the  thickness  of  the  sheets. 

I'K-  -  gives  lines  from  iron  .04  cm  thick.  Speed  readings  were 
not  taken  lower  than  250  revolutions  per  minute,  as  it  had  been 
found  that  the  lines  were  always  straight,  and  speeds  below  this 
value  could  not  be  read  with  the  tachometer  available  for  this  par- 
ticular test.  Plotting  the  hysteresis  as  a  function  of  the  induction, 
in  this  case  the  points  are  all  quite  close  to  a  curve  whose  equation 
is.  Ergs  =  A'.U''',  three  points  in  the  latter  calculated  curve 
being  shown  by  the  crosses.  The  iron,  a  test  on  which  is  shown 
in  Fig.  3,  was  .1  cm  thick,  and  shows  a  greater  eddy  current  loss. 
The  equation  for  the  hysteresis  cur\'e  for  this  sample  is.  Ergs  = 
A'  (B'  ',  some  points  in  the  latter  curve  being  shown  by  crosses, 
as  before. 

The  eddy  current  losses  for  these  two  samples  are  plotted  as  func- 
tions of  the  induction  in  Fig.  S.  The  curves  drawn  are  parabolas, 
showing  that  in  these  cases  the  eddj'  current  loss  varied  approxi- 
mately as  the  square    of    the  induction,  although    there   were  often 


Fig.  4.— Modified  Hysteresis  Meter. 

greater  variations  from  that  law  than  these  two  samples  show.  The 
average  exponent  for  the  hysteresis  curves  was  a  little  over  1.5, 
although  it  varied  from  1.4  to  1.7.  Rings  tested  in  this  manner 
were  wound  and  tested  with  a  ballistic  galvanometer,  using  the  step- 
by-step  method.  There  were  discrepancies  of  as  much  as  4  per 
cent,  between  the  two  results,  but  an  average  of  ten  tests  showed 
the  ballistic  galvanometer  method  gave  results  2.5  per  cent,  lower 
than  the  other.  This  difference  is  easily  attributable  to  experimental 
errors. 

It  being  noticed  that,  for  a  given  induction  in  the  rings,  the  mag- 
netizing currents  for  different  samples  did  not  vary  much,  it  was 
planned  shortly  after  completing  the  above  apparatus  to  construct  a 
modified  instrument  which  would  use  electromagnets  of  such  high 
reluctance  that  the  variations  of  the  rings  would  be  negligible,  and 
induction  be  dependent  only  on  the  current.  By  making  the  elec- 
tromagnets of  suitable  iron  and  of  about  one  third  the  cross-section 
of  the  rings    used,  the  iron    inay    be  so  highly    saturated    that    the 
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plotted  as  a  function  of  the  speed,  a  series  of  lines  were  produced, 
as  shown  in  Figs.  2  and  3.  It  was  found  that  the  slope  of  the  lines 
decreased  very  rapidly  with  the  decrease  in  thickness  of  the  iron 
sheet  used  so  as  to  indicate  that  had  it  been  thin  enough  the  slope 
would  have  been  zero  beiween  100  and  800  revolutions  per  minute, 
which  Wis  about  the  highest  speed  permissible.  From  this  it  would 
seem  that,  in  these  tests,  the  total  loss  per  cycle  had  two  compo- 
nents;   one  remaining  constant,  due  to   hysteresis,  and   the   other 


induction  will  remain  quite  constant  under  considerable  variation 
in  the  magnetizing  current,  thus  rendering  unnecessarj-  any  accu- 
rate comparisons  of  magnetizing  currents,  and  the  rings  can  be  at 
about  their  maximum  permeability  when  thus  magnetized.  Such 
an  instrument  is  shjwn  in  Fig.  4  in  its  original  experimental  form, 
with  the  rings  in  position  ready  for  lest.  The  rings  are  here  allowed 
to  rotate  in  opposition  to  the  action  of  a  spring  and  carrj'  a  pointer 
over  a  scale,  so  that  it  is   quite    direct    reading.     Twent3'-five  com- 
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parisoiis  of  this  iiistruiiuiil  witli  tlu-  oiininiil  one  j^avi'  results  that 
agreed  within  (>  per  cent,  in  ull  cases,  and  more  tliaii  half  were 
within  2  jicr  cent,  of  aj;reenient.  Peruianenl  iiia^jnets  had  hcen 
previoHsly  tried,  but  the  attempt  seemed  to  show  that  the  instru- 
ment would    not,  iu    that    case,  compare   samples   of    iron    widely 
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Fig.  6. 


difTereut  in  character,  and  the  writer  not  being  able  to  give  any 
attention  to  the  matter  no  further  investigations  in  that  direction 
were  conducted. 

The  instrument  first  described  has  been  in  use  continuously  since 
its  completion  at  the  works  of  the  General  Electric  Company,  in 
Schenectady. 

The  Direct  Production  of  Electricity  from  Hydrogen. 

BV  C.   J.    KKED. 

Under  the  above  title  Mr.  H.  H.  Dow  describes  in  TiiK  Ei,HC- 
TKic.\L  World  of  June  8,  1895,  another  new  battery  for  the  "direct 
production  of  electricity  from  fuel."  The  importance  of  this  battery 
will  be  appreciated  when  it  is  understood  that  the  "fuel"  employed 
iu  it  is  metallic  zinc.  This  is  a  very  convenient  and  a  very  efEcient 
fuel  for  the  purpose,  as  has  been  shown  by  many  others  who  have 
worked  in  the  same  line. 

Mr.  Dow  calculates  that  he  has  obtained  an  efficiency  of  57  per 
cent,  of  the  original  energy  of  this  fuel.  The  fact  that  others  have 
by  a  similar  calculating  process  obtained  as  high  as  97  or  99  per  cent, 
efficiency  is  not  of  very  great  importance. 

If  Mr.  Dow  will  study  the  reactions  of  the  Grove,  bichromate 
or  any  other  zinc  battery,  in  which  an  oxidizing  agent  is  kept  in 
contact  with  the  electronegative  plate  to  prevent  the  reduction  and 
escape  of  hydrogen  gas,  he  will  learn  that  the  energy  all  comes 
from  the  oxidation  of  the  zinc.  If  hydrogen  is  evolved  in  an)'  zinc 
battery,  it  means  that  the  energy  of  the  zinc  is  not  all  being  used  to 
produce  electrical  energy,  but  that  a  portion  of  it  is  being  used  to 
reduce  hydrogen  gas  from  combination.  This  energy  is,  of  course, 
wasted  when  the  hydrogen  escapes.  Whenever  this  is  allowed  to  occur, 
the  reaction,  instead  of  producing  electricity  directly  from  hydro- 
gen, is  producing  hydrogen,  i.  e.,  reducing  it,  directly  from  the 
energy  of  the  zinc.  In  the  Grove,  Bunsen  and  bi-chromate  batter- 
ies and  in  all  batteiies  using  a  powerful  oxidizing  agent  which 
effectually  prevents  the  reduction  of  hydrogen,  we  have  the  most 
highly  efficient  transformation  of  the  energy  of  the  zinc  into  elec- 
trical energy.  Such  batteries  have  an  electromotive  force 
approaching  closely  to  the  theoretical  electromotive  force  of  the 
chemical  reaction  in  the  battery. 

According  to  Mr.  Dow's  statement,  his  battery  gives  only  1.32 
volts,  which  shows  that  the  efficiency  is  very  low,  like  that  of  the 
Smee  batter}-,  and  the  reasons  are  very  apparent.  To  be  a  little 
more  specific,  we  may  say  one  gramme  of  zinc  in  Mr.  Dow's  battery 
will  furuish  0.83  ampere-hour  of  electric  current  at  1.32  volts 
(assuming  his  figures  to  be  correct);  while  one  gramme  of  zinc  in  a 
hi-chromate  cell  will  furnish  0.83  ampere-hour  at  about  2.1  volts. 
The  difference  between  1.32  and  2.1  or  0.78  volt  represents 
the  loss  of  electromotive  force  in  the  Dow  battery  due  to 
the  escape  of  energy  in  hydrogen  gas  and  other  unavail- 
able by-products,  which  is  saved  in  the  bi-chromate  battery. 
While  the  Dow  battery  would  have  a  low  efficiency  and  use  more 
zinc,  it    would,  like    the  Smee  battery,  require  no   oxidizing   agent 


which  is  a  source  of  expense.  Hut  to  speak  of  this  or  any  other  zinc 
battery  as  one  in  which  electrical  energy  is  produced  direcily  or 
indirectly  from  hydrogen  gas,  is  nonsense  pure  and  simple. 

Electrody namic  Machinery. -XXXVIII. 

nv   EDWIN  J.    HOl'.STON  AND  A.    E.    KHNNl'.I.I.Y. 

253.  Commutatorless,  continuous-current  dynamos  are  sometimes 
called  unipolar  dynamos,  although  very  erroneously.  It  is  impossi- 
ble to  produce  a  single  magnetic  pole  in  a  magnet,  i-iiice  all  mag- 
netic flux  is  necessarily  circuital,  and  must  jjroiluce  ])oles,  Ijoth 
where  it  enters  and  where  it  leaves  a  magnet.  The  fact  that  these 
machines  are  capable  of  furnishing  a  continuous  current  without 
the  aid  of  a  commutator,  at  one  time  caused  considerable  study  to 
be  given  to  them  in  the  hope  of  rendering  them  commercially 
practicable.  The  maximum  li.  M.  I',  which  they  have  been  con- 
structed to  produce,  appears,  however,  to  have  been  about  six  volts, 
and,  consequently,  they  have  practically  fallen  out  of  use,  although 
they  have  been  commercially  employed  for  electroplating. 

254.  Fig.  178  represents  what  is  known  as  a  Haraday  disc.     This 
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Fios.   178  AND  179.— Faraday  Di.scs. 

was,  in  fact,  the  earliest  dynamo  ever  produced  and  was  of  the  so- 
called  unipolar  type;  for  here,  a  copper  disc  D,  rotated  by  mechani- 
cal force,  about  an  axis  parallel  to  the  direction  of  the  magnetic  flux, 
supplied  bv  a  permanent  horseshoe  magnet  MM,  continuously  cuts 
magnetic  flux  in  the  same  direction,  and,  consequently,  furnishes 
a  continuous  E.  M.  F.  between  the  terminals  S,  S  without  the  use 
of  a  commutator. 

■'  255.  The  portion  of  the  disc  lying  between  the  poles  is  caused  to 
rotate  in  a  nearly  uniform  magnetic  flux  and  with  a  velocity  which 
depends  upon  the  radius  of  the  disc  at  the  point  considered,  as  well 
as  on  the  spted  of  rotation.  The  direction  of  the  E.  M.  F.  induced 
will  be  radially  downward  from  the  axis  to  the  periphery,  and  if 
connection  be  secured  between  the  axis  as  one  terminal,  and  the 
rotating  contact  or  brush  as  the  other  terminal,  an  E.  M.  F.  will 
be  continuously  produced  in  that  portion  of  the  disc  which  lies 
beueath  the  poles;  or,  more  strictly,  in  that  portion  of  the  disc 
which  passes  through  the  flux  between  them  and  around  their  edges. 
If,  however,  as  in  Fig.  179,  the  disc  be  completely  covered  by  the 
pole  faces,  a  radial  system  of  E.  M.  Fs.  will  be  induced  outward  in 
the  direction  indicated  by  the  arrows,  or,  upwards,  if  the  direction 
of  jotation  be  reversed.  If  no  contacts  are  applied 
to  the  disc,  these  E.  M.  Fs.  will  supply  no  current 
and  will  do  no  work.  If  brushes  are  applied  at  the 
axis,  and  at  any  or  all  parts  of  the  periphery,  the 
E    M.  F.  can  be  led  off  to  the  external  circuit. 

256.  The  value  of  the  E.  M.  F.  will  depend  upon 
the  speed  of  rotation,  the  intensity  of  the  magnetic 
flux,  and  the  radius  of  the  disc.  The  intensity 
of  the  magnetic  flux  ran  usually  be  made  much 
greater  by  the  use  of  a  soft-iron  disc  instead  of  a  copper  disc, 
thereby  practically  reducing  the  reluctance  of  the  magnetic  circuit 
between  the  poles  to  that  of  two  clearance  films  of  air,  since  the 
reluctance  of  the  iron  disc  will  be  negligibly  small. 

257.  If  we  consider  any  small  length  of  radius  i/r.  Fig.  180,  situated 
at  a  distance  r,  from  the  axis  of  the  disc,  the  E.  M.  F.  generated 
in  this  element  of  the  disc  will  be  the  product  of  the  intensity,  the 
length  of  the  element,  and  its  velocity  across  the  flux.  The  element 
will  be  moving  across  the  magnetic  flux  of  uniform  intensity  at  (f-,, 
a  velocity  r  u  centimetres-per-second,  where  w,  is  the  angular 
velocity  of  the  disc  in  radians  per  second.  Consequently,  the  E. 
M.  F.  in  this  element  will  be: 

de  =  r  <■>  .  a'r  .  .  ,  .  C.  G.  S.  units  of  E.  M.  F. 
The  total    E.  M,  F.  will    be  the  sum  of  the  elementary    E.  M.  Fs. 


Fig.   180. 
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iiicUuicd  ill  the  radius  taken  from  r  =  o  to  r  =  A",  tbe  radius  of 
the  disc    or  the  integral  of  de,  in  the    above    equation  between  the 

limits  r  =  o,  and  t  =  i^.     This  integral  is   —  o  (9,  =  c.      The  K. 

M.  V.  from  such  a  disc,  therefore,  increases  as  the  square  of  the 
radius  of  the  disc,  directly  as  the  speed,  and  directly  as  the  uniform 
intensity  of  the  magnetic  flux.  The  same  result  can  be  obtained  in 
a  slightly    different    expression,    since  u  =  2  tt  n,   where  «,     is    the 

A" 
number  of    revolutions  of    the    disc   in   a  second,  <?  =  — .  2  -  «  (B 

=  -J?^rtCf,  —  Sn(S,  where  5,  is  the  active  surface  of  the  disc.  This 
will  also  be  true  if  the  surface.?,  instead  of  extending  over  the  entire 
face  of  the  disc,  extended  only  from  the  periphery  to  some  intermedi- 
ate radius.  From  this  point  of  view  the  E.  M.  F.  of  the  disc  is  equal 
to  the  product  of  the  intensity  in  which  it  runs,  the  number  of  revolu- 
tions it  makes  per  second,  and  its  active  surface  in  square  centi- 
metres. To  reduce  this  E.  M.  F.  to  volts  we  have  to  divide  by  one 
hundred  million. 

258.  There  are  two  recognized  types  of  commutatorless  continu- 
ous-current dynamos;  namely,  the  disc  type  and  the  cylinder  type. 
The  outlines  of  a  particular  form  of  the  disc  type  are  represented 
in  Fig.  181.  Here  the  shaft  SS,  usually  horizontal,  carries  a  con- 
centric, perpendicular  disc  of  copper  or  iron,  rotating  in  a  verti- 
cal plane,  in  the  ring-shaped  magnetic  frame,  and  through  the  flux 
produced  by  two  coils  of  wire  in  a  circular  g^oov^.  The  general 
direction  of  the  magnetic  flux,  through  the  field  frame  and  disc,  is 
represented  by  the  curved  arrows.  It  will  be  observed  that  the 
magnetic  flux  will  be    uniformly    distributed  so  as   to   pass  through 


contacts  on  the  periphery  of  tbe  rapidly-revolving  disc,  introduces 
a  <lifiiculty  and  waste  of  power  which  has,  hitherto,  prevented  the 
development  of  this  system,  and  probably  accounts  for  the  fact  that 
large  machines  of  this  type  do  not  exist. 

261.  Irregularities  in  the  distribution  of  magnetic  flux  over  the 
surface  of  the  disc  may  give  rise  to  .strong  eddy  currents  and  waste 
of  power  in  the  same.  If  the  flux  be  variable  along  any  radius  of 
the  disc  O  B,  as  represented  in  Fig.  182,  so  that  the  intensity  ,",  is 
not  uniform  along  these  lines,  this  irregularity  will  not  produce 
eddy  currents  in  the  disc  unless  the  distribution  is  different  along 
different  radii.  In  other  words,  if  the  distri- 
bution of  magnetic  flux  and  intensity  are  sym- 
metrical about  the  axis  of  rotation  of  the  disc, 
the  irregularities  which  exist  will  only  alter 
the  intensity  of  E.  M.  F.  in  different  elements 
of  a  radius.  In  Fig.  182  the  intensity,  instead 
of  being  uniform  from  centre  to  edge,  as  in- 
dicated by  the  straight  line  d,  a,  c,  toward  the 
edge,  following  the  line  o,  a,  b.  The  formula 
for  determining  the  E.  M.  F.  of  the  disc  is  in 
such  case  rendered  somewhat  more  complex. 

262.  If,  however,  the  curve  C,  />,  of  flux 
intensity  along  different  radii  is  different,  so 
that  the  distribution  of  magnetic  intensity  is 
not  symmetrical  about  the  axis  of  rotation, 
then  eddy  currents  will  tend  to  form,  the  amount  of  power  so 
wasted  depending  upon  the  amount  of  irregularities,  the  resistivity 
of  the  material  in  the  disc,  and  the  load  on  the  machine. 

263.  Fig.  183  represents  the  outlines  of  a  particular  form  of  the 
second,  or  cylindrical  type  of  commutatorless  continuous-current 
generator.  Here  a  metallic  conducting  cylinder  cccc,  revolves  con- 
centrically upon  the  shaft  SS,  through  the  uniform  magnetic  flux, 
produced  by  the  field  frame  surrounding  it.  Here,  however,  two 
sets  of  brushes  hb,  b'b',  have  to  be  applied  to  the  edges  of  the  cylin- 


FiG.  182.  —  Dia- 
gram Showing 
Flux  Density 
Through  Dlsc 
Along     x    R.\- 

DIO.S. 


Fig.   ISI.— Disc  Type  oi-*  Commut.\torless  Direct-Current 
Generator. 


Fig.  183.— Cylinder  Type  of  Commut.\torless  Direct- 
Current  Generator. 


the  rotating  disc  at  right  angles.  Brushes  rest  on  the  periphery, 
and  on  the  shaft,  of  the  disc.  Inasmuch  as  the  E.  M.  F.  in  the 
disc  is  radially  directed  at  all  points,  the  brushes  for  carrying  off 
the  current  may  be  as  numerous  as  is  desired.  These  brushes  are 
marked  b,b,  in  the  figure.  A,  and  B,  are  the  main  terminals  of  the 
machine,  andy",  /',  the  field  terminals. 

259.  If  we  suppose  that   the    intensity  (B  is    12,000   gausses,  that 

the  radius  of  the  disc  is  1  foot  or  30.48  centimetres,  that    the  active 

surface    on    each    side  of    the  disc  is  2,500  square  centimetres,  and 

that  the  speed  of    rotation  is  2,400    revolutions    per    minute,  or   40 

revolutions    per   second,  then    the    E.  M.   F.   obtainable    from   the 

machine  will  be: 

2,500  X  40  X  12,000 

=  12.0  volts. 

100,000,000 

In  order  to  produce  an  E.  M.  F.  of  say  140  volts,  such  as  would 
be  required  for  continuous-current  central-station  generators,  it 
would  be  necessary  to  connect  a  number  of  such  machines  in  series, 
to  increase  the  diameter  of  the  disc,  or  to  increase  its  speed  of  rota- 
tion. It  would,  probably,  be  unsafe  to  run  the  disc  at  a  peripheral 
speed  exceeding  200  miles  per  hour,  owing  to  the  dangerously 
powerful  mechanical  stresses  that  would  be  developed  in  it  by  cen- 
trifugal force.  This  important  mechanical  consideration  imposes  a 
limit  of  speed  of  rotation  and  diameter  of  the  disc,  taken  conjointly. 
By  increasing,  however,  the  active  surface  of  the  disc,  and,  at  the 
same  time,  working  at  a  safe  peripheral  velocity,  it  would  be  possi- 
ble to  construct  large  disc  generators  of  this  type  for  an  E.  M.  F. 
of  100  or  150  volts. 

260.  It  should  be  borne  in  mind  that  although  such  machines 
would  be  capable  of  producing  continuous  currents  without  the  use 
of  a  comnnitator,  j-et  the  necessity  of  maintaining   efficient  rubbing 


der  in  order  to  supply  the  main  terminals  A  and  B.  The  terminals 
of  the  four  circular  coils  constituting  the  field  winding  are  shown 
at/,  /'. 

264.  If  the  magnetic  intensity  produced  bj-  the  field  is  uniform 
the  E.  M.  F.  will  be  generated  in  lines  along  the  surface  of  the 
cylinder  parallel  to  its  axis,  as  represented  in  Fig.  184.  If  i\  be  the 
peripheral  velocity  of  the  cj'linder  in  centimetres  per  second,  /, 
the  length  of  the  cylinder  in  centime- 
tres, and  the  uniform  intensity,  the  E. 
M.  F.  generated  by  the  machine  will   be: 

V  I  B 

e  — volts. 

100,000,000 

Machines  of    the  cylindrical    type  have 
been  constructed  and  used  for  electrolytic 

apparatus,  and    give   verv   powerful    cur-  FiG.     184.   -  Indicating 
^^  ^ ^      .      -    \,.  Direction  ok  E.  M.  F. 

rents,  as  compared  with  ordinary  genera-      j>,.j,j;ced  in  REVOL\^NG 
tors  of    the   same    dimensions  emploj-ing     Cylinder. 
commutators.       Unsatisfactory     as     these 

unipolar  machines  have  so  far  proved,  except  in  special  cases,  they 
are,  nevertheless,  the  only  dyn.imos  which  have  yet  been  success- 
fully constructed  for  furnishing  continuous  currents  without  the 
use  of  a  commutator. 

(To  be  continued.  ) 

Laboratory  of  Houston  and   Keiinelly,   Philadelphia. 


New  Use  of  Old  Insulators. 


The  Belgian  telephone  and  telegraph  department  announces 
that  it  desires  to  sell  a  lot  of  old  insulators,  and  by  way  of  a  sug- 
gestion to  purchasers  it  states  that  they  may  be  used  to  advantage 
for  making  borders  in  parks  and  gardens! 
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Rope  Drivins     XX. 

BV     J.     J.      I'l.ATHKR. 

Guide  pulleys  or  idlers  should  be  made  with  a  semi-circular 
groove  so  that  the  rope  runs  upon  the  l)ottom  instead  of  beiuK 
wedged  between  the  sides  as  in  grij)  pulleys.  Some  engineers 
UKiint;iiii  that  the  wedge  groove   slmuld    be    used    in  all  cnses,  and 


this  form  yields  more  readily  and  is  supposed  to  conform  to  the 
unequal  contraction  of  the  rim    and  hub    of    the  pulley  in  cooling. 

With  properly  proportioned  wheels,  however,  and  with  due  care 
in  the  foundry,  straight-armed  pulleys  may  be  cast  as  readily  as 
those  of  curved  outline,  and  as  the  former  are  lighter,  neater,  and 
cheaper  than  the  latter,  they  are  now  almost   universally  employed. 

In  the  larger  single  casting  pulleys  the  hubs  are  frequently  split 
in  order  to  favor  the    arms    in    cooling;*when    split  by  a  diametral 


1-iG. 


-Form  ok  Groovi-:  kok  Cuidk  Puli.KVS. 


Fig.  60. 


many  plants  arc  in  operation  having  V-shaped  grooves  in  the  idlers, 
l)Ut  we  be'ieve  the  most  satisfactory  results  will  be  obtained  by 
using  a  groove  in  which  the  rope  runs  on  the  bottom.  Of  these 
there  are  two  general  forms — the  one  in  which  the  rope  has  con- 
siderable play  in  the  groove,  and  the  other  of  such  form  that  the 
rope  is  embraced  by  a  portion  of   the    surface   of    the  groove.     The 


Fig.  58.  — Form  oi"  Groove  for  Guide  Puli.ey.s 

fir.st  is  used  more  particularly  for  single  ropes,  while  the 
latter  is  adapted  to  any  number  of  wraps. 

.\  modification  of  the  first  form  is  frequently  used  for  a 
number  of  ropes,  as  shown  in  Fig.  S7. 

The  proportions  shown  in  Fig.  58  will  be  found  very 
satisfactory  for  single  or  multiple  groove  guide  pulleys,  in 
which  the  pitch  is  equal  to  that  used  with  the  grip  pulleys 
represented  in  I'ig.  56.  The  general  design  conforms 
closely  to  the  latter,  but  the  pulley  is  somewhat  lighter. 


plane,  the  two  portions  at  the  hub  are  generally  secured  by  bolts 
.iiid  nuts,  as  in  Fig.  59,  or  less  frequently  by  pins  and  cotters;  when 
split  in  three,  wrought  iron  or  steel  rings  are  shrunk  into  the  ends 
of  the  hub  which  is  turned  to  receive  them,  as  represented  in  I'ig.  60. 

Occasionally  rings  are  shrunk  on  and  bolts  used  as  well,  but  this 
precaution  is  not  common  practice. 

There  is  no  general  rule  by  which  the  number  of  arms  may  be 
determined.  For  small  rope  pulleys  the  number  is  usually  six, 
while  for  the  larger  sites,  six  or  eight  arms  are  used  for  pulleys  cast 
in  one  or  two  parts,  but  these  in  some  cases  have  two  sets  of  arms, 
as  shown  in  Fig.  61,  which  represents  a  78-iuch  pulley  made  by 
The  Robert  Poole  &  Son  Company,  for  the  Providence  Cable  Tram- 
way Company. 

The  usual  run  of  wheels  from  9  feet  to  IS  feet  in  diameter  are 
cast  in  halves,  six  or  eight  arms  being  employed. 

Occasionally,  however,  narrow  rope  fly-wheels,  of  diameter  up  to  18 
feet,  are  made  in  two  pieces  only,  with  eight  arms.  Moderate-sized 
wheels  are  frequently  cast  in  one,  but  arranged  so  as  to  be  readily 
split  in  two  afterward. 

Pulleys  cast  in  halves  having  light  rims  should  have  double  arms 
along  the  line  of  separation,  as  shown  in    Fig.  62,  which  represents 


fr'oJVl.-  - 
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F'G.  59.  Fig   61.-  78-inch  Rope  Pulley  with  Two  Sets  of  Arms. 

For  shaft  pulleys  and  the  smaller  sizes  of  fly-wheels  not  exceeding  a  form  of  split  pulley  made  by  Fairbanks,  Morse   &  Co.     This  pre- 

about  9  feet  in    diameter,  the    casting  is  usually    made  in  one  piece  vents  undue    bending    action,  and    is    otherwise  the  better    able  to 

unless  a  "split"  pulley  is    required.     In  order  to  relieve    the  wheel  resist  the  effect  of  centrifugal  force  due  to  the    added  weight  at  th^ 

in  cooling,  the  arms  were  formerly    given  a  curved,  or   S  shape,  as  point  of  connection. 


f.')2 


For  diameters  ransini;  from  IS  feet  to  20  feot  the  usual  practice 
is  to  make  the  pulley  in  six  or  eight  segments  with  as  many  arms, 
although  souie  iiiakers  prefer  ten  scRnieiits;  from  20  to  26  feet  ten 
segments  are  usually  adopted.     For  wheels  from  aliout  2(i  to  32  feet, 
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If  the  bolts  could  he  placed  at  the  point  of  application  of  this 

7,  IX  inch  ropen    J     , 
ANGLE  OF  OROOVE  60  >  '^ 


Fig.  62. — 12F00T  .Split  Pulley  with  Double  Arm  at  Joint. 


12  segments  and  as  many  arms  are  generally  used,  while  larger- 
sized  wheels  are  built  up  of  14,  16  and  even  more  segments— some- 
times as  many  as  24  being  employed.* 

When  rope  pulleys  are  made  in  halves  or  are  built  up  it  is  impor- 
tant that  the  connecting  bolts  and  flanges  in  the  rim  should  be 
strong  enough  to  resist  the  maximum  stresses  that  may  occur  in  the 
joint. 

Ordinarily  in  rope  pulleys  the  net  section  of  bolt  area  is  about  12 
per  cent,  of  the  section  at  the  joint,  but  this  ranges  from  25  per 
cent,  to  about  6  per  cent,  in  different  cases.  Various  shop  rules 
are  used  bv  designers  for  obtaining  the  bolt  section,  many  of  which 
give  the  bolt  area  directly  in  terms  of  the  cross-section  of  the  rim. 
While  such  formulas  may  give  satisfactory  results  for  an  assumed 
average  rim  speed,  it  is  better  to  design  the  joint  in  large  wheels 
from  a  consideration  of  the  particular  conditions  in  each  case. 

In  very  slow-moving,  heav}'  wheels  the  principal  stress  may  be 
that  due  to  the  weight  of  the  wheel  itself,  but  in  rope  pulleys  and 
fly-wheels  the  rim  has  usually  a  high  velocity  and  the  strain  due  to 
centrifugal  force  in  the  rim  is  the  principal  factor  iu  determining 
the  bolt  section ;  it  is  obvious,  however,  that  in  high-speed  heavy 
wheels  both  influences  should  be  taken  into  consideration. 

The  tension  in  the  rim  produced  by  centrifugal  force  is  equal  to 
one  half  the  centrifugal  force  due  to  the  weight  and  velocity  of  the 
rim  multiplied  by  the  ratio  of  diameter  to  semi-circumference  or 
equal  to 


as  this  force  is  resisted  at  each  end  of  a  diameter,  the  strain 
Th.  or  hoop  tension  acting  at  either  end,  will  be  one  half  the 
above,  hence 

in  which  F„  has  the  usual  value  0.00034  ]V  R  N'\ 
where   If  ^  entire  weight  of  rim, 

R  =  effective  radius  of  rim  in  feet. 
N  =  revolutions  of  wheel  per  minute. 
The   tension  at  each   end   of    a  diameter  due   to  the  weight  of 

the  rira  is  evidently  equal  to  y^  (  —  )  therefore  the  stress  in  the 
Machinist.  Feb.  16,  1893. 


force,  their  effective  section  A  would  be  —  ,  where,/ is  the  allow- 
able stress  in  the  bolts. 

(To  be  continued.) 
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Maxwell  and  Joubert. 


To  the  Editor  of  The  Electrical  World: 

Sir  :— The  letter  of  Dr.  Pupin  in  Thr  Electrical  World  of 
May  11,  in  which  he  criticises  the  passage  in  the  biography  of  Prof. 
Joubert  where  I  attribute  to  the  latter  the  discovery  of  the  law  of  alter- 
nating currents,  seems  to  me  to  be  due  to  a  misapprehension  and 
one  easy  to  dissipate. 

Every  one  knows,  of  course,  that  the  study  of  induced  currents 
had  been  theoretically  made  long  ago  by  Maxwell,  whom,  besides, 
I  cited.  Kohlrausch  had  invented  his  sine-inductor  as  e;rly,  I  believe, 
as  1869,  and  a  search  through  the  memoirs  of  Weber  would  proba- 
bly bring  to  light  still  earlier  references.  But  I  do  not  think  that 
the  merit  of  Prof.  Joubert  is  thereby  diminished,  which  merit  con- 
sists (as  I  have  said  in  a  phrase  which  Dr.  Pupin  probably  did  not 
read  ),  iu  having  discovered  this  law  experttnentally  at  a  period  when 
no  one  thought  of  applying  it  to  practical  industrial  currents.  It 
is  a  fact  which,  I  believe,  Dr.  Pupin  does  not  contest,  that  in  1881, 
no  one,  even  in  America,  knew  what  formulas  applied  to  alter- 
nators, and  that  after  the  work  of  Prof.  Joubert  everything  relating 
to  this  became  very  clear;  this  is  what  to  me  seems  to  constitute  a 
discovery.  Perhaps  it  would  not  be  considered  as  such  in  the 
Patent  Of5ce,  but  from  this  standpoint  the  polyphased  motor  of 
Bailey  might  be  a  sufficient  anticipation  to  invoke  against  Ferraris 
or  Tesla  in  order  to  declare  their  work  without  value.  If  Dr.  Pupin 
accepts  this  consequence  of  his  method  of  appreciating  discoveries, 
I  can  only  bow  to  his  opinion.  But,  in  the  contrary  case,  I  believe 
I  can  claim,  without  "bolstering  up"  the  glory  of  Prof.  Joubert, 
that  the  law  of  alternating  currents  was  sufficiently  invented  or 
re-invented  by  him  to  justify  giving  his  name  to  it,  and  this  with- 
out lacking  a  jot  in  the  great  respect  inspired  in  all  of  us  by  the 
name  of  Maxwell.  A.   Blondfl. 

Paris,  France. 

The  Efficiency  of  the  Sun's  Radiations. 

According  to  Prof.  Langley's  researches  on  Mt.  Whitney  the 
amount  of  energy  received  on  the  surface  of  the  earth  from  the  sun 
when  it  is  overhead  is  1.6  kilowatt  per  square  meter;  the  portion 
of  this  which  represents  light  is  only  3S  per  cent. ,  that  is,  0. 56  kilowatt. 


.\'olf.— The  object  of  this  departnifiit  is  lo  give  a  ditteft  of  the  principal  tech- 
nical articles  on  electrical  subjects!  appcorinu  in  American  and  foreign  period 
icala.  The  abstracts  will  contain,  briefly,  tlie  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will 
admit.  Abstracts  made  by  the  authors  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  rhiladelphia  office  of  The  EL^;cTKI.-Al.  Woki-d.  »n  Ch»sl- 
nnt  Street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  earlv  as 
ihe  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrant?.,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  them. 
Sucb  abstracts  luay  be  sent  in  the  English  French,  or  German  languages.  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals, 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com- 
piler a  copy,  specially  marked,  in  which  any  important  electrical  article 
appears. 

DYNAMOS,  MOTORS  AND    TRANSHORMKKS. 

Calctilalion  and  ConstruclioH  of  Dynamos. — In  a  continuation  of  Jlr. 

Picon's  article  in  "I.'Eclairage   Elec,"  May    11,  be    discusses   coiumu- 

tators,  brushes,  sparking  and  6eld  magnets;  it  appears    to  be  somewhat 

elementary  in  charactei. 

Brush  fot  Low  I'oUage  .Vailiiiies.  —  The  "Elec.  Eng.,"  May  2<», 
describes  and  illustrates  Prof.  Elibu  Thomson's  brush  which  is  made  of 
a  number  of  small  rods  of  carbon,  plated  with  a  thin  film  of  copper, 
assembled  in  the  form  required  and  then  united  by  soldering  them 
together ;  the  copper  is  so  thin  that  the  moment  it  touches  the  commutator 
the  current  through  it  disintegrates  it  at  once,  thus  eating  away  the 
metal  for  a  short  distance  as  rapidly  as  the  carbon  wears  away;  the  con- 
ductivity of  the  brush  may  be  varied  to  suit  the  current  to  be  taken,  by 
incieasing  the  thickness  of  the  copper  deposit. 

Practical  Hints  in  Dynamo  Design.— Ih^  "West.  Elec,"  June  1. 
reprints  from  the  "Bui,  Univ,  of  Wisconsin"  for  May,  1894,  a  lectuie 
by  Mr.  Wilkes;  it  is  practical  in  its  natuie  and  is  limited  to  continuous- 
current  machines  for  genera:  purposes, 

Kclary  Currint  anti  .Alternating  Vynamos.  —  h  paper  of  Mr,  Dobrowol- 
sky,  abstracted  in  the  Digest,  March  9  (see  also  .^pril  20),  i;  reprinted 
from  the  Lond.  "Elec,"  May  17,  with  illustrations  in  the  "Elec 
Eng.,"  June  5. 

LIGHTS  AND  LIGHTING. 

Train  Lighting. — In  the  continuation  of  Mi,  Weeks'  article  in  the 
Lond.  "Elec.  Eng,,  May  24,  he  gives  a  short  historical  summary  and 
begins  the  detailed  description  of  the  system  used  in  England;  in  the 
piesent  number  be  gives  a  well-illustrated  description  of  the  one 
used  on  the  London,  Biighton  S:  South  Coast  Railway  in  which  the 
dynamo  is  placed  on  the  baggage  car  and  the  accumulators  are  either 
distributed  on  the  whole  train  or  all  together  in  the  baggage  car;  the 
dynamo  is  diiven  by  means  of  a  belt  over  the  axle  of  the  car;  an  auto- 
malic  switch  connects  or  disconnects  the  dynamo  at  the  proper  speeds; 
the  E,  P.  S,  accumulators  ate  used  and  are  said  to  last  about  2)1  years 
but  must  be  dismantled  every  16  months  and  thoroughly  cleaned  ;  the  E, 
M.  V.  of  the  dynamo  rises  very  little  with  increase  of  speed,  and  no 
legulatoi  is  used  in  the  exciting  circuit,  the  dynamo  being  an  open-coil 
Brush  machine  having  a  great  armature  reaction.  The  costs  are  given 
as  follows:  each  train  costs  about  $2,000  to  equip  and  the  working  costs 
foi  maintenance  and  renewals  for  a  year  are  S270  per  train  ;  there  are 
now  in  use  36  trains  of  10  and  12  coaches  each  and  -I  main  line  fast 
trains,  making  a  total  of  410  coaches;  experience  has  shown  that  these 
trains  are  more  seiviceable  than  gas  lighted  trains,  being  always  ready  to 
run  and  to  run  continuously;  it  is  estimated  that  the  company  gets 
about  15  per  cent,  more  work  out  of  them  than  from  gas  lighted  trains, 
thus  85  electrically  lighted  trains  would  do  the  work  of  100  gas  lighted 
trains. 

The  following  data  from  a  report  of  Mr.  Staberow  concerning  the 
system  used  on  the  line  from  Dortmund,  is  published  in  the  "Elek, 
Zeit,,"  May  23.  The  plant  was  installed  a  year  ago;  Tudoi  accumulatois 
are  used  ;  seven  cars  are  equipped  with  a  total  of  85  lamps;  the  results 
weie  satisfactory  from  both  an  engineeiing  and  a  commercial  stand- 
point; the  total  cost  of  the  whole  installation  and  equipment  was  about 
$9,000;  the  cost  of  operation  per  lU-cp  lamp-hour  was  0.68  cts.  or  with 
the  addition  of  4  per  cent,  fot  interest  and  3  per  cent,  for  amortization  it 
was  1,58  cts,  ;  with  a  larger  installation  the  cost  would  be  lower;  on  the 
Jura-Simplon  railway  it  was  only  1,03  and  on  the  Danish  railway  1.54  cts. 


EmpUymfiit  oj  l-.Uitiu  ':^.'.!  J'  J^,i.:u  ,i_.  /■.■,//.  m/j  —Tlu-  recent 
Institution  papei  of  Mi.  Langdon  is  published  in  full,  with  the  illustia- 
tion  and  discussion,  in  the  "Jour,  Inst.  Elec.  Eng."  for  May. 

Products  of  Combustion  of  the  Arc.—\n  abstract  of  the  article  of  Mr. 
Grehant  describing  the  apparatus  and  tests  (see  Digest,  May  25),  is  given 
in  the  Lond.  "Elec,  Eng.,"  May  24. 

Xon-.Magnttic  .Ate  Lamp.— In  the  "West.  Elec,"  June  1,  Mr.  Irish 
describes  a  lamp  which  is  governed  by  a  tbermo  wire  and  has  a  screw 
feed. 

POWER  AND  HEAT. 

Hydro-Electric  -Sjj/^/w.  — According  to  the  Lond.  "Elec,  "  May  24, 
the  company  operating  the  Van  Rysselberghe  combined  hydraulic  and 
electric  system  in  Antwerp,  has  issued  its  first  report  from  which  it 
appears  that  the  system  has  not  been  as  successful  as  was  anticipated  , 
there  is  a  deficit  of  about  $9,000;  the  management  admits  that  the  sys- 
tem cannot  compete  with  other  electrical  systems.  This  system,  in 
which  the  power  is  transmitted  hydraulically  and  converted  into  electric 
energy  at  the  local  stations,  was  described  in  the  Digest,  Oct.  7,  1893; 
Peb.  24,  and  April  14,  1894, 

Portable  Electric  Drill. — An  illustrated  description  of  the  Kodolitsch 
drill  is  given  in  the  Lond.  "Engineering,"  May  24. 

Regulation  of  Turbines. — In  reply  to  the  recent  statement  of  Mr. 
Egger  (see  Digest,  Miy  18),  that  a  mechanical  legulation  of  a  turbine  is 
an  impossibility,  Mr.  Voitb,  in  the  "Elek.  Zcil.,"  May  23,  states  that 
he  has  installed  seveial  such  regulators  which  are  very  satisfactory;  he 
describes  one  of  these  installations. 

Possiliililies  of  Electrical  Pumping  Mac hitury.  —  \n  a  recent  paper  by 
Mr.  Hague,  abstracted  in  "Eng.  News,"  May  30,  be  shows  the  advan- 
tages and  economy  of  utilizing  electrically  driven  pumps  for  supplying 
watei  lo  portions  of  a  city  where  a  high-pressure  seivice  is  required 
ovei  a  limited  area  and  for  a  comparatively  small  percentage  of  the  total 
water  supply  of  the  city;  as  an  illustration  for  a  large  city,  he  shows 
that  about  500  hp  would  be  required  if  the  whole  city  were  supplied 
with  a  high-pressure  system,  while  if  the  divided  system  were  used, 
one  tenth  of  the  supply  being  required  for  the  high-pressure  district, 
the  economy  of  power  ^would  be  210  hp.  The  main  pumping  plant 
would  be  used  to  generate  the  current  and  the  electric  pump  would  be 
placed  locally  where  the  high  pressure  is  required;  power  could  also  be 
obtained  from  existing  street  railway  or  lighting  plants;  the  current 
might  readily  be  switched  on  and  o£f  automatically. 

Electric  Motors  in  Sugar  Refineries. — The  "West.  Elec,"  June  1. 
abstracts  briefly  from  a  German  journal  an  article  by  Mr.  Kohlei  show- 
ing the  economy  in  the  introduction  of  electric  motors  in  a  sugar 
refineiy  ;  an  elevator  formeily  run  by  steam  required  32.5  hp-hours  per 
day  while  run  by  electric  motors  it  required  but  17,6, 

Slavianoff  IVeUing  System.—  The  "West.  Elec."  June  8,  publishes 
a  number  of  illustrations  of  repairs  of  large  pieces  of  machinery  made 
by  this  system;  among  them  is  a  large  bell,  a  shaft,  some  large  wheels 
and  a  large  roller  for  a  rolling  mill ;  the  system  was  described  in  the 
Digest,  April  6. 

Electric  Heater.— A.  novel  form  of  healer  devised  by  Mr.  Reed  is 
desciibed  and  illustrated  in  the  "Elec.  Eng.,"  June  5;  it  consists  of  a 
glass  or  poicelain  tube  on  the  interior  of  which  is  a  thin  film  of  silver 
deposited  in  the  same  way  as  in  the  silvering  of  mirrors;  on  account  of 
its  extreme  thinness  its  lesistauce  is  high;  the  conductor  is  thoioughly 
protected,  is  not  exposed  to  the  air  and  has  a  very  large  heating  surface, 

TRACTION. 

Side  Trolley  If^'ire  System. — In  a  communication  in  the  Lond.  "Elec 
Eng.,"  May  24,  Mr.  Owen  gives  briefly  some  of  the  advantages  of  the 
system  used  in  South  StafToidshire  in  which  the  trolley  wire  is  over  the 
side  of  the  street. 

Car  Wire  and  Equipment. — lo  Mr.  Dawson's  serial  in  Lond.  "Engin- 
eering," May  24,  he  describes  and  gives  good  illustrations  of  the  car 
wiring  and  equipment. 

Electricity  for  Marine  Propulsion.  —  "Cassier's  Mag,"  for  June,  con- 
tains an  interesting  article  by  Prof.  Durand  in  which  he  compates,  in 
detail,  electricity  with  steam  for  marine  propulsion,  with  reference  to 
the  weight,  volume  and  cost.  In  considering  electrical  propulsion  he 
assumed    that    it    would    take  100  pounds    of  accumulators  to    generate 
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1  bp  or  125  pounds  for  1  hp  at  the  shaft;  tliis  occupies  one  cubic 
foot  of  space;  lie  finds  tbat  for  equal  amounts  of  energy  embodied, 
storage  batteries  weigb  about  550  times  as  mucb  as  coal  and  occupy 
about  220  times  as  much  space  ;  for  equal  amounts  of  work  on  the  shaft, 
batteries  weigh  about  40  times  as  much  as  coal  and  occupy  about  16 
times  as  tnuch  space;  for  the  same  power  developed  electric  motois 
weigh  considerably  less  than  stea  o  engines  while  the  space  occupied  is 
so  small  that  it  is  practically  negligible  when  compared  with  boileis, 
engines  and  auxiliaries;  (or  equal  amounts  of  energy  embodied  the  cost 
of  charging  battel ies  is  about  100  times  the  cost  of  coal;  for  equal 
amounts  of  work  on  the  shaft  the  cost  of  charging  the  batteries  is  about 
seven  times  tbat  of  coal  ;  foi  equal  amounts  of  work  on  the  shaft,  elec- 
tric propulsion  would  require  an  initial  consumption  of  twice  as 
much  coal  as  with  steam  propulsion ;  for  equal  powei  on  the  shaft 
electiic  motors  will  cost  nearly  as  much  as  the  total  steam  raachineiy  (?) ; 
he  discusses  the  elements  of  weight  algebraically  and  shows  the  limita- 
tions; the  most  favorable  comparison  for  electrical  machinery  he  shows 
to  be  en  a  basis  of  about  «  hours  service  and  in  such  cases  the  electrical 
machinery  would  weigh  about  5  times  as  uiucb  as  the  equivalent  steam 
machinery  and  coal;  in  first  cost  electrical  machinery  will  be  mucb 
-  more  expensive,  in  conclusion  be  poinis  out  the  well-known  advan- 
tages of  electrical  propulsion  which  under  certain  circumstances  fai 
outweigh  its  disadvantages;  electrical  propulsion  cannot  compete  with 
steam  for  either  high  speed  or  long  runs;  for  a  transatlantic  steamship 
of  15,000  tons  displacement,  20,000  shaft-bp  and  7  days  supply,  the 
weight  foi  the  steam  machineiy  would  be  about  4,400  tons  and  for 
electric  machinery  150,000  tons  or  about  10  times  the  total  displacement 
of  the  vessel. 

EUclric  Liiiiiii/i. — An  illustrated  description  of  the  Hickley  double- 
sciew  launch    is  published  in  the  "Elec.  Eng.,"  June  5. 

Jnlertirban  EUciric  Railway. — The  "Elec.  Eng.,"  May  29,  leprints  in 
abstract  a  recent  paper  by  Prof.  .Short  read  at  the  Cleveland  Electric 
Chib;  be  discusses  the  various  points  developed  in  this  new  branch  of 
travel  from  the  standpoint  of  a  practical  engineer;  several  tables  are 
reproduced,  of  the  performance  of  50  and  100-bp  motors;  the  advantages 
of  continuous-current  rotary  transformers  are  discussed  and  a  good  illus- 
tration of  a  Walker  interurban  train  is  given. 

Method  of  Locating  Faults  in  EUctric  Railways, —'^It .  Henty's  system 
is  briefly  described  in  the  "Elec.  Eng.,"  June  5;  a  supplemental  over- 
bead,  insulated,  return  conductoi,  run  along  the  tops  of  the  poles  is 
divided  into  sections  each  of  which  is  connected  to  the  track  and  so 
arranged  that  an  ammeter  may  be  inserted  between  the  sections  or  in 
the  connection  to  the  track,  in  order  to  measure  the  current  in  that 
wile;  it  has  a  comparatively  high  resistance  but  on  the  occuirence  of 
a  fault  in  the  track  an  increased  current  will  pass  through  this  supple- 
mental wire  around  the  fault;  the  readings  of  a  portable  ammeter  con- 
veniently arranged  for  insertion  in  this  circuit  will  then  locate  the  fault. 

Limit  of  Passenger  Capacity  of  a  Suburlnin  Track. — A  discussion  by 
Mr.  Von  Emperger  is  reprinted  in  the  "Elec.  Rev.,"  June  5,  from  the 
"Railroad  Gazette."  He  shows  that  the  highest  permissible  capacity 
of  the  whole  proposed  rapid  transit  road  in  New  York  City  below  Four- 
teenth Street,  consisting  of  two  tiacks,  would  be  28,000  passengers  of 
which  10,000  would  have  no  seats ;  as  the  Rapid  Transit  Commission  claim 
that  60.000  can  be  carried  an  hour  by  one  track,  its  claim  should  not  go 
unchallenged. 

Electric  Car  LI  eating. —t)\<t  "Eng.  Mag."  for  June  states  tbat  accord- 
ing to  the  "K.  R.  Gaz.,"  Match  22,  steam  heating  costs  per  car-hour 
3.75  cts.  with  coal  at  $4.50  per  ton,  while  heating  by  electricity  costs  10.7 
cts.  or  a  little  more  than  three  times  as  much  ;  the  estimate  is  said  to 
have  been  made  with  perfect  fairness  to  electrical  heating  and  all  details 
aie  said  to  have  been  caiefuUy  considered. 

Legislation  on  Steam  and  Electric  L^oads. — An  abstract  of  a  paper  by 
Mr.  Woodruff,  read  at  the  Washington  convention  of  railroad  commis- 
sioners, is  published  in  the  "Elec  Eng.,"  May  29. 

Boston  Stt/i7oay.—A  long,  well-illustrated  description  referring  almost 
entirely  to  the  civil  engineering  features,  is  published  in  the  "Eng. 
News,"  May  30. 

Street  /Railway  A/ail  Car.— A  brief,  illustrated  description  of  the  one 
used  in  Chicago,  is  published  in  the  "West.  Elec,"  June  1. 

Columbus.— The  watei  power  plant  for  the  Columbus,  Ga.,  electric 
railway  is  briefly  described  and  illustrated  in  the  "Elec.  Eng.,"  May  29. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 
Accumulators  in  Central  Stations. — A  recent  paper  by  Mr.  Howell  on 
"Uses  of  Accumulators"  is  reprinted  in  full  with  the  exception  of  the 
illustrations,  in  the  Lond.  "Elec.  Eng.,"  May  24,  and  is  begun  in  the 
Loud.  "Elec.  Rev.";  he  limits  himself  to  showing  the  advantages  of 
using  accumulators  in  central  stations;  the  first  portion  gives  a  history 
of  the  use  of  accumulators.  He  gives  a  table  of  the  etficiencies  of  a 
steam-driven  dynamo  at  various  loads,  showing  tbat  the  quantity  of 
water  evaporated  per  unit  when  the  engine  is  working  at  20  per  cent.  Of 
its  full  load  is  more  than  twice  as  much  as  when  it  is  fully  loaded;  in 
another  table  he  gives  the  lesults  of  some  tests  of  Piof.  Kennedy  show- 
ing the  coal  consumption  at  various  loads  and  among  other  things  show- 
ing that  there  was  less  coal  burned  during  the  period  of  lighter  load  and 


that  63  per  cent,  of  the  total  amount  of  fuel  consumed  was  used  to  pro- 
vide  33  per  cent,  of  the  output;  from  this  it  is  seen  that  if  there  had 
been  a  means  of  stoiage  which  would  have  allowed  the  engines  to  ruTi 
at  a  fair  rate  of  economy  there  would  have  been  a  saving  of  coal.  To 
show  the  advantages  in  the  use  of  accumulators  be  takes  as  an  illustra- 
tion a  large  American  station  having  a  maximum  output  of  18,800 
amperes  which  is  at  present  running  without  accumulators,  and  points, 
out  what  the  gain  would  be  if  accumulators  were  added  (in  this  con- 
nection he  refers  to  diagrams  and  curves  which  are  not  given  but  which 
will  probably  be  published  in  the  next  number  of  the  "Elec.  Kev."); 
from  the  minimum  denian(J  and  the  time  during  which  it  lasts  he  deter- 
mines the  capacity  of  the  accumulators  which  he  finds  must  be  14,000 
ampere-hours;  the  accumulators  will  cost  $35,000  delivered  and  erected  ; 
whenever  an  engine  is  stalled  it  can  then  be  run  at  full  load  from  the 
minute  it  starts  to  the  moment  it  ceases  running,  thus  biinging  the 
efiBciency  of  the  station  to  100  per  cent,  engine  load  factor;  the  hours  of 
running  will  be  shortened  from  24  to  18;  three  large  sets  would  be 
started  with  full  load  at  7  a.m.  and  run  steadily  throughout  the  day ; 
the  peak  of  the  load  line  would  be  supplied  by  the  battery.  He  stales 
that  the  regulation  of  the  charging  curient  is  an  exceedingly  simple 
matter ;  one  of  the  stf  am  dynamo;  would  be  expressly  made  to  give 
just  the  current  rate  necessary  for  properly  charging  the  battery  and  no 
more;  the  loss  in  the  accumulators  is  very  slight  as  it  is  felt  only  by 
one  unit  of  the  plant,  and  on  the  load  diagiam  under  discussion  it  would 
be  only  1  per  cent,  of  the  total  load  delivered  to  the  circuit,  the  accumu- 
lators supplying  about  8  pel  cent,  of  the  total  output,  fie  then  shows 
what  has  been  gained  by  the  introduction  of  accumulators;  the  station 
work  will  be  immensely  simplified;  the  labor  bill  will  be  considerably 
reduced  ;  he  gives  the  latter  in  detail  showing  a  saving  of  almost  S')  per 
day;  the  coal  will  be  reduced  from  80  to  67  tons  pet  day  and  the  bill  for 
oil  and  petty  stores  in  about  the  same  proportion-;  three  engines  that 
are  required  now  can  then  be  abandoned  altogether;  the  total  saving  is 
$75  per  day;  against  this  there  is  $10  a  day  for  depreciation  of  accumu- 
lators and  S5  for  interest,  thus  reducing  the  net  saving  to  $60  per  day, 
which  is  sufficient  to  cancel  the  cost  of  the  accumulators  in  two  years; 
be  has  taken  for  this  illustration  a  very  large  station  showing  tbat  the 
statement  that  the  use  of  accumulators  is  limited  to  small  stations,  is 
incorrect;  the  economy  is  sufficiently  marked  at  any  value  of  coal,  to 
warrant  the  adoption  of  accumulators;  be  concludes  tbat  wherever  there 
exists  an  intermittent  demand  for  a  supply  of  electricity  a  stoiage 
system  is  a  necessity  unless  the  cost  of  initial  power  is  abnormally  low, 
which  sometimes  occurs  when  there  is  an  abundant  supply  of  water 
power;  to  obtain  the  utmost  economy,  accumulators  are  absolutely 
necessary;  he  also  believes  that  they  will  surely  be  used  in  the  neai 
future  in  mining  work,  the  batteries  being  installed  in  the  mines. 

Electric  Lighting  in  Small  J'owns.—la  its  leading  editorial  the 
Lond.  "Elec.  Rev.,"  May  24,  suggests  a  plan  for  supplying  small  towns 
and  villages  with  light  and  power,  which  it  believes  can  be  carried  out 
successfully.  In  such  towns  central  stations  will  never  succeed  as  long 
as  each  is  a  distinct  concern,  and  it  tbeiefore  suggests  that  the  owners 
of  the  installation  in  a  large  central  town  install  independent  plants  in 
the  smaller  towns  in  the  neighborhood,  which  plants  are  controlled  by 
them  from  the  large  town  as  centre;  two  or  more  units  would  be 
installed  in  each  town  and  one  or  more  banks  of  accumulaiors  for  sup- 
plying the  day  load ;  one  man  and  a  boy  would  be  sufficient  to  take 
charge  of  each  station  and  the  engineer  of  the  central  town  station  would 
have  control  of  all  the  small  plants;  a  portion  of  the  officers'  salaries 
and  other  incidental  expenses  would  be  charged  to  each  of  the  small 
stations,  thus  relieving  them  of  the  heavy  management  expenses.  It 
gives  the  operating  expenses  of  a  small  plant  showing  a  revenue  of  7,5 
per  cent,  on  the  capital  outlay;  continuous  current  is  used  in  connection 
with  storage  batteries;  regarding  the  use  of  alternating  currents  for  this 
purpose  it  believes  that  the  risks  to  which  the  town  would  be  exposed, 
due  to  some  failure  of  the  lines,  would  be  too  great. 

Variations  of  Electric  Pressure  in  London.— The  Lond.  "Elec," 
May  24,  published  a  set  of  diagrams  prepared  by  Mr.  Swinton,  giving 
the  voltage  during  the  period  of  one  whole  day,  of  each  of  the  stations 
in  London ;  the  records  were  made  with  a  Holden  form  of  hot-wire 
recording  voltmeter  which  is  exceedingly  sensitive  and  very  dead  beat; 
the  records  were  taken  at  the  consumers'  end  of  tBe  system.  In  many 
cases  the  variation  from  the  correct  voltage  is  considerable ;  as  far  as  the 
fluctuations  from  the  average  are  concerned,  there  is  not  mucb  to  choose 
between  the  alternating  and  the  continuous  current  systems;  in  the 
latter  there  is  a  tendency  for  the  average  volts  to  be  below  the  correct 
value,  while  with  the  former  it  is  the  other  way,  the  average  being 
very  considerably  higher  than  it  should  be;  where  the  supply  is  from 
accumulators  during  some  portions  of  the  day  it  is  well  indicated  by 
the  smoothness  of  the  curve. 

Electric  Heating  and  the  Day  Load. — Mr.  Jenkinson,  in  acoriespond- 
enceto  the  Lond.  "Elec.  Rev.,"  May  24,  calls  attention  to  the  use  of  sepa- 
rate meters,  if  the  day  load  is  to  be  charged  for  at  a  different  rate,  and 
states  tbat  Mr.  Wright's  system  at  Brighton  avoids  this,  the  current  all 
passing  through  one  meter,  the  reduction  to  six  cts.  per  unit  for  all 
purposes  taking  place  after  the  maximum  current  has  passed  for  one 
hour  per  day;  be  believes  this  to  be  as  nearly  perfect  a  system  as  any 
that  he  has  seen. 
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Association  for  Controlling  Electric  Installations.— 'Hit  I.ond. 
"Hlec,"  May  2-t,  published  a  translation  of  tbc  objects,  rules  and  re|{u- 
lations  of  the  "liuieau  de  Controle  des  Installations  lUectriqucs. "  This 
associaliou,  which  was  slatted  in  I'aiis  al)out  two  years  ago  by  the  elec- 
tric supply  companies,  is  free  from  any  cominircial  connections  and  has 
for  its  object  the  inspection  of  electric  liichtinB  installations,  and  the 
testing  of  meters  belonging  to  companies  and  piivate  concerns,  and 
provides  to  its  customeis  all  the  desired  information  concerning  the 
safe  operation  of  their  installations.  Of  the  101  installations  inspected 
during  the  first  year  62  were  reported  as  being  defective  and  of  the  16S 
inspected  in  the  second  year  HS  were  defective;  about  one  third  of  the 
Milters  tested  wcie  defective.  The  orgaui/.ation  of  such  a  society  in 
lingland  is  discussed  editorially;  a  description  of  the  method  used  foi 
testing  the  meters  and  the  insulation  of  installations,  is  promised  in  a 
future  article. 

Rules  and  Regulations  for  Installations.— 'X'a^  "Elek.  Zeit.,"  May 
23,  publishes  in  full  the  proposed  set  of  rules  for  installations  in  Ger- 
many, which  were  prepared  by  a  joint  commission  of  the  Union  of 
(leriuan  Electricians  and  the  (German  Ivkclrical  Society;  a  brief  abstract 
giving  some  of  the  most  iinpoitaot  points  is  published  in  the  Lond. 
"Elec,"  May  24.  (As  these  rules  are  to  be  acted  upon  at  the  annual 
meeting  of  one  of  the  societies  in  July,  our  abstract  will  be  postponed 
until  after  they  have  been  finally  adopted.) 

/?»(/i7/>«/.— The  long  report  on  this  station  by  Prof.  Kittler  is  con- 
cluded in  the  "Elek.  Zeit.,"  May  23;  it  gives  in  detail  the  results  of  a 
very  elaborate  test. 

Hong-Kong.— fin  illustiated  description  of  Ibis  alternating-current 
station,  which  has  been  running  for  over  five  yeais,  is  publii^hed  in  the 
Lond.  "Elec.  Eng. ,"  May  24. 

Polycyclic  System. — A  brief  description  of  this  system  devised  by  Mr. 
Steinraetz,  is  published  in  the  "Elec.  Eug.,"  May  29;  it  is  specially 
designed  to  avoid  unbalancing  of  the  system  when  motors  and  lights  aie 
both  supplied  from  the  same  circuits;  the  lights  are  all  on  one  of  the 
three  branches  and  the  energy  is  transferred  "between  this  bianch  and 
the  other  branches  through  one  of  the  motor  coils"  ;  the  motors  receive 
power  currents  of  two  phases  between  the  other  branches  of  the  system  ; 
there  will  be  "substantially  a  balance  between  the  counter  E.  M.  F. 
generated  in  the  circuit  of  the  motor  coil  {which  corresponds  to  the 
branch  containing  the  lights)  and  the  impressed  E.  M.  F.  in  the  light- 
ing circuit.  Whenever  this  relation  becomes  distiibuted,  as  for  example 
by  changing  the  lamp  load  and  so  changing  the  voltage  in  the  lighting 
circuit,  the  balance  is  lestored  by  current  flowing  through  that  coil 
of  the  motor  and  which  may  help  out  either  the  lamps  or  motors  as 
conditions  requiie. " 

Power,  l.i^ht  and  Heat  in  City  Blocks.— In  a  short  article  by  Mr. 
Talbot,  in  the  "Eng.  Mag."  for  June,  he  points  out  the  advantages  and 
ecouomy  of  supplying  power,  light  and  heat  to  a  city  block  or  "square" 
from  a  sma'l  central  station  elected  in  one  of  the  large  buildings;  as 
such  a  building  would  piobably  install  a  plant  of  its  own  it  would 
require  only  an  enlargement  of  it  to  supply  the  whole  block. 

Central  Station  Practice. — A  lecture  by  Mr.  Greene  on  "Some  Sug- 
gestions on  Central  Station  Practice  with  Special  Reference  to  Develop- 
ments During  the  Past  Year"  is  published  in  "Sibley  Jour."  for  May; 
he  discusses  first  the  original  investments  and  secondly  the  operating 
expenses  of  the  plant. 

Methods  of  Storage  Battery  Installation.-T'he  "Elec.  Eng.,"  June  5, 
reprints  from  a  new  catalogue  of  the  Electric  Storage  Battery  Company 
(makers  of  "chloride"  accumulators)  several  diagrams  showing  various 
methods  of  connecting  batteries  with  the  necessary  apparatus  to  form  a 
complete  plant. 

Pennock  Electric  System. — The  article  of  Mr.  Swann,  abstracted  in  the 
Digest,  June  8.  is  reprinted  in  "El'ty,"  June  5. 

.«f//ai/.  — Some  of  the  illustiations  of  the  article  published  in  The 
Electrical  World,  May  18,  of  this  gas  engine  and  accumulator  station 
aie    reprinted  in  the  "West.  Elec,"  June  1. 

Private  Plants.— Ihe  Siemens  &  Halske  plant  in  the  Boston  new 
public  libraiy  is  described  and  illustrated  in  the  "Elec.  Eng.,"  June  5. 

ELECTRO-PHYSICS  AND  MAGNETISM. 
Conductivity.— A.n  article  by  Prof.  Strecker  from  the  "Wied.  Ann.," 
1895,  p.  434,  is  abstracted  briefly  in  the  "Zeit.  f.  Electrochem.,"  May 
20.  He  finds  a  contradiction  in  the  modem  views  concerning  conduc- 
tivity ;  in  a  metallic  conductor  it  is  said  to  be  the  pioperty  to  receive 
electric  energy  from  the  ether  and  convert  it  into  molecular  energy;  in 
electrolytes,  on  the  other  hand,  electricity  is  said  to  be  something  which 
is  connected  with  the  smallest  particles  of  matter  and  travels  through 
the  liquid  by  being  tiansferred  from  particle  to  particle;  he  thinks  that 
the  same  explanation  should  apply  lo  both  cases  and  he,  therefore,  sug- 
gests that  the  fiist  one,  regarding  metallic  conductivity,  be  applied  also 
to  electrolytic  conductivity  and  that  it  is  the  ions  and  not  the  molecules 
which  should  be  considered;  by  the  movement  of  the  ions  caused  by 
the  cuirent  there  is  an  action  between  the  ion  particles  and  the  ether  at 
the  moment  when  the  energy  passes  from  one  to  the  other. 


Influence  of  Electric  Waves  on  the  Resistance  of  ConJuctots. — .\  papei 
by  Mr.  Aschkinass  from  the  Geiman  is  abstracted  in  "L'Eclairage 
Elec,"  May  11  ;  he  found  thai  the  resistance  diminished  notably  by  the 
action  of  electric  waves  and  that  the  diminution  lasted  foi  several  days 
without  sensible  variation,  its  maximum  value  being  about  2  per  cent., 
which  was  reached  after  the  passage  of  the  fits:  spailc;  on  beating,  the 
resistance  again  rises  to  its  oiiginal  value. 

Atmospheric  Eleclricity.—'t\\e  Lond.  "Elec,"  May  24,  begins  a  reprint 
of  an  interesting  lecture  by  Prof.  Schuster  and  comments  on  it  in  the 
leading  editorial. 

.lllernating  and  Interrupted  Currents.— The  first  part  of  the  third 
'ecture  of  ProL  Forbes,  is  published  in  the  Lond.  "Elec.  Eng.,"  May 
24.     He  discusses  skin  resistance,  resonance  and  oKillations. 

Electric  Dispersion.— \n  article  by  Mr.  Drude  from  the  "Wied.  Anu." 
for  February  is  abstracted  in  "L'Eclairage  Elec."  May  11. 

Magnetism  and  Weather.— 'the  Lond.  "Elec.  Rev.,"  May  24,  calls 
attention  to  a  paper  by  Mr.  Hasen  in  "Science,"  Vol.  1,  No.  9,  in  which 
he  states  that  after  13  years  of  study  he  is  satisfied  that  the  pressure  of 
the  air,  or  perhaps  the  fluctuation  of  the  dew  point,  are  by  fai  the  best 
means  to  use  in  determining  a  possible  connection  between  magnetism 
and  the  weather;  such  a  relation  if  it  exists  would  be  found  to  be  only 
an  indirect  one;  a  connection  has  ceitainly  been  found  with  autoias, 
and  facts  warrant  the  assumption  that  the  diurnal  range  of  air  pleasure 
is  a  thermo-electric  phenomenon  allied  to  the  diurnal  range  in  the  swings 
of  a  magnetic  needle;  but  up  to  date  very  little  positive  knowledge 
exists. 

Magnetic  Shielding.— the  Lond.  "PMec.  Rev.,"  May  24,  calls-attention 
to  a  paper  by  Mr.  Ascoli  in  the  "Wied.  Ann.,"  54,  p.  381,  in  which  he 
objects  to  the  idea  of  screening,  arguing  that  the  effects  are  mote  properly 
explained  as  being  the  result  of  the  different  specific  resistances;  he 
considers  that  it  is  a  misuse  oF  teims  to  speak  of  a  sheet  as  screening  a 
medium  having  a  permeability  similar  to  its  own.  The  editoiial 
expresses  the  belief  that  the  subject  has  not  yet  been  fully  investigated. 

Electric  Discharges.— the  Lond.  "Elec.  Rev.,"  May  24,  begins  the 
publication  of  an  abstract  of  a  recent  Koyal  Society  lectuie  by  Lord 
Armstrong  and  reproduces  some  very  interesting  and  exceptionally  fine 
photographs  and  dust  figures  produced  by  the  action  of  very  powerful 
electric  dischatges;  those  interested  will  do  well  to  study  these  figures. 
Most  of  the  effects  weie  obtained  by  the  use  of  a  large  multiple  Wims- 
hurst  machine  capable  of  giving  a  17.5-inch  spark;  the  photographs 
were  obtained  by  the  well-known  method  of  causing  the  discharge  to 
pass  over  the  surface  of  a  photographic  plate;  the  dust  figures  were 
pioduced  by  discharging  on  glass  or  metal  plates  over  which  had  been 
sifted  various  more  or  less  non-conductive  powders  such  as  calcined 
magnesia  mixed  with  lampblack,  oi  tripoli  powder  and  pulverized 
carbon;  many  of  the  results  are  said  to  be  quite  inexplicable  and,  there- 
fore, of  great  inteiest  to  the  electrical  theorist.  The  well-known  experi- 
ment of  Lord  Armstrong  with  a  thread  of  cotton  connecting  two  glasses 
of  watet  (see  Digest,  Match  18.  1893),  is  also  described. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Electrolysis  of  Jlydrochloric  .Acid  without  a  Diaphragm.  — \n  a  short 
article  by  Dr.  Oettel  in  the  "Zeit.  f.  Electrochem.,"  May  20,  he  shows 
that  the  elBciency  in  the  production  of  chlorine  is  very  low  but  that  if 
one  uses  a  concentrated  solution  of  salt  mixed  with  sulphuric  acid  there 
is  less  tendency  for  the  chlorine  to  dissolve  and  the  efl5ciency  in  the 
yield  of  chlorine  would  therefore  be  higher;  even  with  as  low  a 
density  as  240  amperes  per  square  metre  the  efiiciency  will  be  70  per 
cent,  and  with  600  to  700  it  will  be  92  to  98  per  cent.  ;  if  there  is  too 
much  sulphuric  acid  there  will  be  a  tendency  to  produce  oxygen  with 
the  chlorine,  and  if  there  is  an  excess  of  salt  the  evolution  of  gas  on 
the  anode  will  cease  almost  completely;  the  output,  voltage  and 
efficiency  are  given  in  the  foim  of  curves. 

Conductivities  of  Solutions  of  Salts  in  .-tcetonc. — The  "Zeit  f.  Electro- 
chem." May  20,  contains  a  short  article  by  Mr.  Von  Laszczymski  in 
which  he  gives  the  results  of  conductivity  determinations  of  a  number 
of  salts;  the  conductivities  are  much  worse  than  those  of  the  solutions 
in  water;  he  also  gives  the  results  of  the  electrolysis  of  these  solutions. 

Tests  of  Electrolytic  Copper  7'k6«.— Results  of  some  tests  of  Prof. 
Unwin,  with  copper  tubes  made  by  the  Elmore  process,  are  published 
in  Lond.  "Engineering,"  May  24;  they  show  that  the  material  possesses 
a  high  ratio  of  elastic  limit  to  ultimate  strength. 

Electrometallurgy  of  Gold.— .\ccoti\nz  to  the  Lond.  "Elec.  Rev.," 
May  24,  Mr.  Goyder  in  investigating  the  action  of  potassium  cyanide, 
noticed  that  the  presence  of  oxygen  is  lequired  to  effect  the  solution  of 
gold,  that  such  solutions  deposit  their  metallic  contents  when  electro- 
lyzed  while  the  potassium  cyanide  gradually  undergoes  decamposition 
into  potassium  and  ammonium  carbonates  and  that  if  the  current  is  broken 
the  gold  redissolves.  Attention  is  also  called  to  a  new  method  proposed 
by  Mr.  Lessen  described  in  the  "Ber.  Deutsch.  Chem.  Gesell.,"  27.  p. 
2726,  (abstracted  in  Digest,  May  4) ;  he  electrolyzes  a  solution  of  potas- 
sium bromide  and  obtains  an  alkaline  solution  which  contains  hype  ■ 
bromite  and  bromate  which  is  capable  of  dissolving  gold;  the  ore  is 
treated  with  an  excess  of  this  solution  in  lotating  cylinders,  after  filtra- 
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tioD  tbe  gold  is  precipitated  by  irou  and  coal  and  the  solution  is  then 
electrolyzed  and  used  over  again. 

EUtliolysis  of  Gold. — The  recent  Institution  paper  of  Dr.  Kei'h  i.i 
published  in  full  with  illustration  and  discussion  in  the  "Jour.  Inst. 
Klec.  Eng. "  for  May. 

EUttromelallurgy  of  Zinc. — A  brief  description  of  a  plant  in  Germany 
is  published  in  the  Lond.  '*Elec.."  May  24.  Pyiites  containing  a  large 
proportion  of  zinc  are  fiist  used  for  the  production  of  sulphuric  acid,  the 
residue  is  then  lixiviated,  roasted  with  salt  to  obtain  the  puiple  iron  ore 
and  the  lesidue  of  this  after  being  again  lixiviated  is  electiolyzed, 
yielding  zinc  from  the  lye;  the  zinc  is  said  to  be  much  purer  than  the 
best  hitherto  obtainable  and  commands  a  high  price;  the  works  have 
been  in  operation  only  a  few  months  and  at  present  yield  three  tons  of 
zinc  a  day;  when  completed  they  will  yield  12  tons  per  day;  no  further 
information  regarding  tbe  process  is  given. 

Primary  Hall^rits. — Desciiptions  of  several  forms,  taken  from 
patent  speci6cations,  are  given  in  tbe  "Zeit.  f.  Electrochcm.,"  May  20; 
among  others,  is  a  small  primal y  battery  placed  in  the  end  of  a  cane, 
and  sufficient  for  lighting  a  small  lamp;  it  is  said  to  yield  three  amperes 
at  12  volts  (for  how  long  is  not  stated). 

SttonJary  A'<)//<r;.v.  — "L'Eclairage  Elec,"  May  11,  contains  an  article 
by  Mr.  Poincaifi  on  "A  Class  of  Secondary  Cells";  it  appears  to  be 
practically  the  same  article,  a  translation  of  which  was  abstracted  in  the 
Digest,  April  27. 

Acciimti/a/or  Pa/e»/.  — According  to  the  Loud.  "Elec,"  May  24,  the 
Swan  British  patent  No.  2,272,  May  24,  1881,  legally  expired  in  England 
May  24,   1895. 

A/a.rinium  Possible  Efficiencies  of  Galvanic  Batteries. — "Cassier's  Mag." 
for  June  contains  a  short  article  by  Dr.  Morton,  in  which  he  shows  the 
theoretical  maximum  output  or  the  minimum  consumption  of  zinc,  of 
different  kinds  of  batteries,  limiting  himself  to  those  which  long  exptri- 
ence  has  proved  to  be  the  most  efficient  for  supplying  large  currents. 
In  all  these  the  eneigy  is  derived  from  the  combination  of  zinc  with  sul- 
phuric acid  ;  the  oxidation  of  one  pound  of  zinc  generates  2,340  British 
thermal  units  ()b.  Fah.  heat  units)  and  the  solution  of  the  oxide  in 
dilute  sulphuiic  acid  generates  666  more  or  in  all  3.006  units;  no  arrange- 
ment of  parts  or  employment  of  other  materials  in  other  parts  of  the 
cells  can  add  anything  to  this,  while  some  must  always  be  subtracted  ; 
the  hydrogen  generated  must  be  taken  care  of,  which  will  require 
energy;  subtracting  this  gives  the  following  figures  of  the  useful  heat 
units  generated;  in  the  Smee  900,  Daniell  1,419,  Grove  or  Bunsen 
2.722  4,  Poggendoiff  or  chromic  acid  2,827.5;  these  agures  represent  the 
absolute  maxima  of  energy  which  a  pound  of  zinc  can  develop  exclud- 
ing all  losses  from  resistance,  etc.  :  he  reduces  this  to  foot-pounds  and 
to  horse-powers  for  one  minute  ;  the  matter  are  :  Smee  21.05,  Daniell 
33.19.  Grove  63.-66,  Poggendorff  68.57;  they  show  that  in  the  best  fotms 
of  battery  an  allowance  of  one  horse-power  for  each  pound  of  zinc  con- 
sumed per  hour  would  be  a  liberal  one  if  something  is  allowed  foi  resist- 
ance, etc  ;  he  shows  that  no  great  improvement  ovei  the  Poggendorff 
batteiy  is  possible,  as  the  figure  for  it  corresponds  to  1  1-7  hp  per  hour, 
while  the  absolute  maximum  that  could  be  reached  would  tDe  1  1-6  hp; 
if  anyone  claims  to  obtain  moie  than  this  tnere  is  certainly  some 
mistake  or  fiaud. 

Studies  on  the  Voltaic  07/.— "Tech.  Quart."  for  December  published 
a  translation  of  a  very  long  ailicle  by  Dr.  Goodwin,  from  the  "Zeit.  f. 
Phys.  Cbem. "  13,  577,  1894;  it  deals  with  the  fundamental  question  as 
to  what  energy-transfoimation  takes  place  when  a  metal  aud  a  liquid 
are  biought  in  contact,  and  be  formulates  a  theoiy  by  which  the  voltage 
thus  generated  can  be  calculated  fiom  other  measurable  physical  quan- 
tities; he  refers  to  the  o-motic  theory  of  Prof.  Nernst  and  describes 
experiments  suggested  by  Prof.  Ostwald  for  testing  the  generalization  of 
the  theory;  he  reviews  and  formulates  the  fundamental  ideas  on  which 
tbe  theoiy  tests. 

Multivolt  Battery.— Vioi.  Authony  in  tbe  Loud.  "Elec.  Eng. "  May  2«, 
shows  that  there  must  be  considerable  waste  from  local  action  in  tbe 
Boynton  battery  recently  described  in  the  electrical  journals,  as  the 
three  cells  are  in  the  same  liquid  and  there  will  therefoie  be  local  cur- 
rents from  one  cell  to  the  othei  through  the  liquid,  which  currents  rep- 
resent waste;  he  believes  that  this  current  is  not  negligable  and  sug- 
gests that  it  would  be  much  better  to  have  each  cell  in  a  sepaiate  jar. 

UNITS,   MEASVREMENTS  AND  INSTRUMENTS. 

Iodine  I'oltametet .—K  Physical  Society  paper  by  Ml.  Heiroun  is 
abstracted  in  the  Loud.  "Elec."  and  "Elec.  Eng  ,"  May  24.  (After 
discussing  the  usual  methods  for  determining  the  values  of  small  cur- 
lents,  and  discussing  the  errors,  he  gives  his  leasons  for  selecting 
iodine:  with  the  exception  of  mercury  in  the  mercurious  state  iodine  has 
the  largest  electrochemical  equivalent,  and  by  titration  (volumetric 
method)  with  sodium  thiosulphate  it  is  possible  to  determine  the 
quantity  of  iodine  liberated  to  a  greater  degree  of  accuracy  than  is  pos- 
sible by  weighing  a  deposit  of  copper  or  silver  with  a  balance ;  (the 
balance  must,  however,  be  used  in  making  the  solution  used  in  titra- 
tion). The  solution  used  in  tbe  voltameter  contains  10  to  15  per  cent, 
of  zinc  iodide;  the  solution  may  be  kept  some  time  without  liberating 
fiee  iodine,  by  introducing  a  small  piece  of  metallic  zinc  in  the  solution 


and  it  should  not  be  exposed  to  a  strong  light;  the  anode  consists  of  a 
plate  of  platinum  at  the  bottom  of  a  tall  and  fairly  narrow  beaker,  the' 
wire  for  the  anode  is  encased  in  a  glass  tube  =0  that  the  iodine  is  liber- 
ated only  at  the  bottom  wheie  i:  tends  to  collect;  the  cathode  consists  of 
an  amalgamated  zinc  rod  enclosed  in  filter  paper  or  vegetable  parchment; 
during  two  hours'  use  none  of  the  iodine  will  diffuse  to  the  part  ->\  the 
.solution  near  the  zinc  cathode  but  if  the  action  lasts  longer,  a  Utube  is 
used  with  two  small  plugs  of  asbestos  at  the  bend,  which  foiiu  may  be 
used  foi  tests  lasting  several  days.  On  account  of  the  production  of 
electric  convection  currents  this  apparatus  is  not  as  suitable  for  the 
accurate  measurement  of  strong  currents ;  after  the  current  is  slopped 
the  zinc  is  immediately  removed,  the  solution  stirred  and  the  amount  of 
iodine  liberated  is  determined  by  titration  with  sodium  thiosulphate;  a 
convenient  strength  of  the  lattei  solution  is  one  in  which  one  cu.  cm 
corresponds  to  the  amount  of  iodine  liberated  by  five  coulombs  of  elec- 
tricity ;  this  solution  contains  12.8375  grams  of  pure  re-crystallized 
sodium  thiosulphate  per  litre;  it  is  possible  to  perform  the  titration  to 
within  0  1  cu.  cm  which  corresponds  to  0  5  coulomb  or  in  one  hour  to 
l-7,200th  of  an  ampere;  in  a  comparison  made  with  a  silver  volta- 
meter a  difference  of  somewhat  less  than  2  per  cent,  was  found,  part  of 
which  the  author  believes  was  due  to  the  effect  of  oxygen  dissolved  in 
the  solution  of  silver  nitrate.  (No  further  description  of  the  apparatus 
or  method  is  given  in  the  abstract  from  which  this  is  taken.)  In  the 
discussion  which  followed  Prof.  Foster  couMUcicd  this  method  a  most 
valuable  one,  believing  the  application  of  the  volumetric  method  to  be 
new;  he  did  not  see  the  advantage  of  using  a  substance  with  a  high 
electiochemical  equivalent  if  a  volumetric  method  was  used ;  Mr. 
Enrigbt  slated  thai  he  had  used  porous  diaphragms  in  iodine  voltameters 
and  found  that  the  iodine  collected  in  the  positive  department  while  the 
water  was  driven  into  the  negative  one;  with  sliong  cuirents  it  was  pos- 
sible to  gel  almost  pure  iodine  in  one  compaitmenl ;  Mr.  Watson  thought 
that  the  difference  between  the  silver  and  iodine  voltameteis  could 
hardly  be  due  to  the  cause  suggested  ;  Mr.  Elder  warned  the  members 
that  volumetric  measurements  were  nol  as  accurate  nor  as  easy  as  they 
seemed  to  be  and  he  particularly  mistrusted  a  solution  of  sodium  thio- 
sulphate as  he  found  that  it  changed  even  in  24  hours;  the  difficulty  of 
accurately  reading  the  burette  might  be  overcome  by  weighing  it  befoie 
and  aftei  the  measurements ;  the  author  in  his  reply  stated  that  the  elec- 
trodes he  used  had  about  nine  squaie  cm  surface  and  that  with  this  0  1 
amperes  was  the  maximum  current  it  was  safe  to  use  ;  the  only  substance, 
lii^ely  to  be  produced  by  loo  great  a  cuirenl  density  was  periodate, 
which,  being  insoluble,  would  immediately  be  noticed;  in  tbe  silver 
voltameter  tbe  influence  of  the  dissolved  oxygen  was  appreciable  only 
with  small  curients  lasting  sometime;  in  conclusion  the  chairman. 
Captain  Abney,  stated  that  he  found  zinc  salts  to  be  very  untrustworthy. 
Graphical  Method  oj  Finding  Meaii-Sqiiare  Faliics.— Tbe  following 
methods  are  described  by  Mr.  Russell  in  the  Lond.  "Elec,"  May  24. 
In  the  adjoining  cut  let  O  K  E   be  the  curve  the  ordinates  of  which  are 


the  values  of  the  varying  quantities;  draw  a  series  of  lines  like  B  V. 
paiallel  to  O  X;  draw  perpendiculars  B  .V,  D  A' and  the  diagonal  M  N 
maikingthe  point  P  wheie  J/  A' intersects  B  D;  f\\\A  similai  points 
like  /' and  draw  />/>.£  passing  through  all  these  points;  measure  /; 
the  maximum  height  of  the  curve,  I  the  length  of  the  base  O  E  and  A 
the  area  or  Ihe  cuive  R  P  E  D,  then  the  mean  value  of  the  squares  of 
the  ordinates  is  equal  to 

/; 
2-  .-V. 

/ 

A  mathematical  proof  of  the  method  is  given.  The  second  method  is  as 
follows:  find  the  aiea  a  of  the  curve  OREO  and  the  position  of  its 
centre  gravity,  by  the  well-known  experimental  methods;  measuie  the 
height  J'  of  the  centre  of  gravity  above  the  base  and  the  breadth  /  of  the 
curve  (presumably  O  E),  then  Ihe  mean  squaie  of  the  heights  of  the 
curve  is  equal  to 


A  A'ew  Method  of  Harmonic  .Analysis.— A  Physical  Society  paper  by 
Mr.  Sharp  is  abstracted  briefly  in  the  Lond.  "Elec"  and  "Elec.  Eng.," 
May  24;  he  "applies  the  principle  of  the  form  of  harmonic  analyzer 
for  giving  direct  readings  of  ihe  amplitude  and  epoch  of  the  various 
constituent  harmonic  terms,  previously  described  by  him,  to  the  per- 
formance of  harmonic  analysis  without  the  use  of  an  instrument." 


June  1?,  1895. 
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Detfrminaiion  of  Duleilrif  Omslauls.  —The  inetliod  of  Mr.  Nernst  men- 
tioned in  the  DiRest,  Dec.  29  last  and  Jan.  19,  is  dcHcribed  briefly  in  tlie 
Loud.   "Elec.  Kev.,"   May  24. 

Delerviinalion  of  Ihe  I'oletilial  of  Ihe  Almoiphere  on  llie  Eiffel 
'J'ouer. — A  Physical  Society  paper  by  Mr.  Chauvcau,  briefly  descril>in|; 
the  method  and  appaiatus,  is  published  in  "L'KclairaKe  Klec. ,"  May  1 1. 

Rfsislance  oj  Solutions  of  Sugar. — A  short  Academy  paper  by  Messrs 
Gin  and  Leleux  giving  the  results  in  the  form  of  formulas  is  reprinted 
in  "L'Kclairage  ICIec,"  May  II. 

Su'tmarine  Cable  '/'esling.— In  bis  serial  in  the  I.ond.  "Elec,"  May 
24,  Mr.  Wilkinson  desciibed  Kennelly's  modification  of  the  Mance  test 
foi  fractuie. 

Ui/I  lyire  Device. — The  "Elec.  Kng.,"  May  29,  contains  a  nuiiibei  of 
communications  and  some  articles  referring  to  the  suggestions  and 
statements  in  the  recent  article  of  Mr.  Irish,  abstracted  in  the  Digest. 
May  18.  In  a  article  by  Prof.  Stine  on  "Electrical-therino  Devices" 
he  shows  that  although  the  hot  wire  is  in  general  an  infeiioi  device 
when  compared  with  an  electiomagnet,  there  aie  cases  in  which  it  can 
be  used  to  advantage;  he  discusses  several  of  the  applications;  for  gal- 
vanometers it  offers  advantages  for  limited  uses;  be  believes  that  it 
could  be  developed  into  a  fairly  sensitive  galvanometer  for  portable 
work  and,  though  dead  beat,  its  sensitiveness  is  lowei  than  that  of  the 
better  types  of  galvanometers  ;  he  has  in  use  one  whose  figure  of  merit 
1  educed  to  an  ordinary  rating  is  0.0001  and  lie  believes  it  possible  to 
construct  one  which  is  at  least  1.000  times  as  sensitive  He  thinks  the 
difficulties  connected  with  its  application  to  ammeters,  voltmeters  and 
indicators,  can  be  overcome,  and  that  accurate  and  durable  instruments 
can  be  constructed  although  the  complexity  and  the  cost  are  against  it  ; 
regarding  the  merits  and  faults  he  believes  that  the  latter  greatly  pre- 
ponderate, and  he  does  not  think  such  instiuments  likely  to  ever  come 
into  general  use.  Regarding  arc  lamps  he  believes  the  thermo  principle 
offers  many  ad  vantages, the  feeding  being  gradual  and  uniform  ;  such  lamps 
show  a  curve  which  closely  approximates  a  straight  line  and  on  this  basis 
it  would  seem  that  this  piiuciple  should  be  exclusively  employed;  "in 
a  few  cases  electromagnetic  feeding  of  the  carbons  has  been  attempted 
but  the  results  have  been  fai  from  satisfactoiy ;  in  use.  however,  the 
thermo  lamps  invariably  break  down  and  they  are  affected  by  extreme 
beat  and  cold. " 

Mr.  Sheldon  discusses  the  thermo  device  unfavorably  and  states  that 
it  would  be  unwise  to  rely  upon  an  accuiacj'  of  the  ratio  between  the 
length  and  curieut  within  5  per  cent.  Mr.  I.undell  states  that  a  num- 
ber of  years  ago  he  used  the  device  for  moving  the  brushes  of  an  arc 
light  machine,  but  was  so  disgusted  with  its  sluggish  and  fieaky  per- 
formances that  he  abandoned  it.  Piof.  Anthony  criticises  the  original 
article  unfavoiably.  calling  attention  to  some  of  the  faults  of  such 
apparatus,  intimating  that  there  is  little  new  in  Mr.  Itish's  suggestion, 
and  suggesting  that  it  would  have  been  well  to  have  described  how  the 
difficulties  which  others  have  met  with  have  been  overcome. 

Zero- 7\>rii lie  .Meier. — The  description  of  this  meter,  which  was 
abstracted  in  the  Digest  last  week,  is  reprinted,  with  illustiations,  in  the 
"Elec.  Rev.,"  June  5. 

Speeiliciilioiis  of  the  Legal  Ampere  and  I'o/t.— Those  drawn  up  by  the 
National  Academy  of  Sciences  by  direction  of  Congress,  are  reprinted 
in  full  in  the  "Elec.  Eng.,"  June  5;  the  original  was  mentioned  in  the 
Digest,  April  13. 

TELEGRAPHY,   TELEPHONY  AND  SIGNALS. 

Telegraphy  by  Induction. — An  abstract  of  a  recent  address  by  Mr. 
Preece  is  published  in  the  Lend  "IClec.  Eng.,"  May  24;  after  describ- 
ing induction  telegiaphy  in  general  he  gives  a  detailed  description  of 
the  system  which  was  used  on  the  Island  of  Mull  the  cable  to  which  was 
recently  broken  and  it  was  decided,  while  waiting  for  the  arrival  of  Ihe 
new  one,  to  establish  connection  by  this  means;  the  width  of  the 
channel  varied  from  \\i  to  2  miles  and  there  existed  an  overhead  wire 
on  the  island;  a  gutta-percha  insulated  wire  was  laid  along  the  ground 
on  the  mainland  for  a  distance  of  1.5  miles,  being  earthed  at  both  ends; 
156  messages  were  sent  during  a  period  of  four  days  and  the  result  was 
very  satisfactory.  In  conclusion  he  states  that  there  is  no  reason  why  it 
should  not  be  possible  to  duplicate  and  quadruplicate  the  messages; 
each  particular  circuit  has  its  own  sympathetic  frequency  and  each  tele- 
phone responded  more  energetically  to  one  particular  note  than  to  any 
other,  which  two  facts  could  be  taken  advantage  of. 

Currents  in  Cables  Used  with  Hughes  Apparatus.— hn  article  by 
Messis.  Bieisig  and  Bokelmann  describing  researches  to  determine  the 
currents  in  cables  which  are  used  with  the  Hughes  apparatus,  is  begun 
in  the  "Elek.  Zeit.,"  May  23;  the  method  used  for  measuring  these 
rapidly  varj-ing  currents  is  said  to  be  a  very  accurate  one  and  the  appa- 
ratus is  entirely  independent  of  the  inertia  of  its  paits. 

Railroad  Telegraphy  and  Telephony  in  Switzerland. — Some  statistics 
for  the  year  1893  are  published  in  the  "Elek.  Zeit.,"  May  23. 

Telephone  System  in  the  Arlherg  Tunnel. — A  description  of  this 
system  is  given  briefly  in  the  "Elek.  Zeit.,"  May  23;  extraordinary 
ditEcuUies  were  encountered  owing  to  the  combined  action  of  the  mois- 
ture and  the  products  of  combustion  from  the  locomotives. 

Installation  of  Calling  Batteries  at  the  Paris  Telephone  .Station.— An 
illustrated  description  by  Mr.  Montillot  is  published  in  "L'Elec,"  May 
25;  the  installation  is  that  at  the  large  Gutenberg  station  in  Paris. 


A'ew  Indicator  il/crrwcw/.  — Illustrated  descriptions  of  the  t-yf-Xtm 
described  in  the  Digest.  April  27.  o(  the  annunciator  which  will  indicate 
three  dilTereut  signals,  are  published  in  the  London  journals  May  24. 

Telegraphing  IVilhoul  lyires.  —  Prof.  Dolbear,  io  the  "Elec.  Enif.,' 
M.iy  29,  shows  that  the  method  which  has  lately  been  employed  so  sue 
cessfully  in  ICngland  across  bodies  of  water  with  no  conducting  cable, 
was  fully  described  by  PioL  Trowbridge  in  Imo  in  the  "Proc.  Amrr. 
Acad.  Arts  and  Sciences";  he  made  his  original  researches  between 
Cambridge  and  the  city  of  Boston;  a  telephone  was  connected  to  a  wiir 
500  or  (MO  feet  long,  parallel  with  the  original  ciicuit  and  grounded  at 
both  ends;  he  quotes  briefly  from  the  original  publication. 

Me.\ie,in  CoverninenI  Telegraph  Service.— The  "I'Mc.  Eng.,"  May  29, 
contains  a  descriptive  article  by  Mr.  Guy,  including  some  statistics,  and 
a  description  of  the  zone  system  of  rates. 

Non-inductive  'Telephone  System.— The  Marshall  system  is  desciibed 
and  illustrated  in  Ihe  "Elec.  Eng.,"  June  5;  in  thin  system  the  metallic 
circuit  with  its  accompanying  expensive  adjuncts  is  not  nccessaiy; 
direct  current  transmission  is  used  without  an  induction  coil  in  the 
transmitter;  the  receiver  is  provided  with  two  coils  wound  in  opposite 
diiections,  one  connected  to  earth  and  line  and  the  other  to  earth  and 
line  through  a  condenser;  the  induced  cuircnts  on  the  line  are  divided, 
half  passing  through  the  condenser  and  half  through  the  other  coil  and 
thus  have  no  effect  on  the  diaphragm,  while  the  direct  cunent  signals 
coming  in  on  the  line  cannot  pass  through  the  condenser  and  therefore 
tiaverse  only  one  coil  and  reproduce  the  signals;  the  batteries  are  all 
located  at  the  central  station,  and  it  is  claimed  that  one  third  the  usual 
number  of  cells  are  required. 

Telephone  Transmitter  Without  Electrodes. — The  Cottrell  device  is 
illustrated  diagrammatically  and  briefly  described  in  the  "Elec.  Eng.," 
May  29;  it  is  said  not  to  come  within  the  scope  of  Berliner's  claim,  as  it 
has  no  electrodes. 

Mercadier  and  .-inizan  Microphone.— Kn  illustrated  description  of  this 
instrument  is  published  in  the  "Elec.  Eng.,"  May  29;  the  apparatus 
was  described  in  the  Digest,  Feb.  2. 

Telephone  Situation.  — "'EWy,"  June  5,  publishes  an  article  of  some 
length  on  this  subject,  pointing  out  the  growth  of  the  independent  com- 
panies, and  discusses  it  editorially. 

MISCELLANEOUS. 
Gutla-percha.-Tbe  Loud.  "Elec.  Rev.,"  May  24,  repiinis  a  short 
article  from  the  "Sarawak  Gazette,"  legaiding  the  project  of  Mr. 
Hourant.  Two  new  enterprises  have  recently  been  started  in  the  home 
of  that  jouinal,  the  collection  and  export  of  the  dried  leaves  of  ibe  gutta- 
percha tree  and  the  manufacture  of  cutch  from  the  bark  of  a  variety  of  the 
mangrove  which  is  found  in  almost  unlimited  quantity  in  the  swamps 
and  on  the  coast;  the  former  of  these  industries  was  commenced  a  year 
ago  by  Mi.  Hourant;  an  excellent  quality  of  pure  gutta-percha  is 
extracted  from  the  leaves  which  are  said  to  yield  7  to  10  pel  cent,  of  their 
weight  or  even  more;  the  exporting  is  increasing  month  by  month;  the 
native  plan  of  cutting  down  a  tree  to  obtain  the  sap  is  wasteful  in  the 
extreme;  vn  adult  tree  25  or  30  years  old  yields  only  one  catty  of  pare 
dry  gutta-percha,  while  as  much  can  be  obtained  from  two  pluckings  of  the 
leaves  of  a  tree  without  injuring  it,  and  it  will  long  continue  to  put  out 
fresh  foliage;  the  gutta  percha  obtained  from  the  leaves  is  chemically 
pure  and  dry;  millions  of  the  trees  already  destroyed  by  the  old  pro- 
cess are  still  of  service  as  their  stumps  have  sprouted,  yielding  leaves 
which  are  as  good  as  those  of  an  adult  tree.  (An  article  on  this  same 
process  was  abstracted  in  the  Digest,  March  25,  1S93. ) 

Therapeutic  Action  of  High  Frequency  Currents. — A.  translation  of 
the  short  paper  of  Messrs.  Apostoli  and  Berlioz,  abstracted  in  the  Digest, 
May  11,  is  published  in  the  I.ond.  "Elec.  Rev.,"  May  24 

Production  of  Phosphoretled  Hydrogen  and  Calcic  Phosphide.— 
.According  to  an  anonymous  article  in  the  "West.  Elec,"  June  8,  it 
appears  that  calcic  phosphide  was  produced  by  fusing  bone  charcoal 
with  lime  in  an  electric  arc  furnace  ;  by  immersing  this  compound  in 
water,  phosphoretled  hydrogen  is  given  out  which  explodes  when  it 
comes  in  contact  with  the  air  at  the  surface  of  the  liquid. 

Photographs  of  Lightning. SevetaX  photographs  taken  recently  in 
Texas  are  repioduced  in  the  "Elec.  Rev.,"  June  5. 

Educational. — .\  paper  from  the  "Technograph,"  by  Messrs.  Morrison 
and  Junkersfield  on  "The  College  of  Engineering,"  referring  to  the 
University  of  Illinois,  is  reprinted  in  abstract  in  the  "West.  Elec," 
June  8. 

New  Journals. — A  new  journal  called  the  "Electrical  Journal"  is  to 
be  published  in  Chicago  every  two  weeks  by  Prof.  Barrett;  it  appears 
from  an  advance  circular  to  have  some  connection  with  the  National 
School  of  Electricity;  it  is  stated  that  it  "shall  also  invade  a  new  and 
unique  field  in  this  class  of  journalism,"  but  what  this  field  is  is  not 
described. 

According  to  the  "West.  Elec,"  June  1,  a  new  electrical  monthly 
called  the  "Electrical  Journal"  is  about  to  be  started  in  San  Francisco; 
Mr.  George  P.  Low  is  the  editor  and  proprietor  with  Prof.  Perrine  as 
associate  editor ;  it  is  to  be  an  illustrated  monthly  review  of  the  indus- 
trial applications  of  electricity,  gas  and  power. 
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New  Book. 

ICi.ixiKu:    Motive   Power:     Tbe     Tratisinission    and     Distribution    of 

IClcctrical  Power  bj-  Continuous  and  .Mternalc  Cuncnts.witb  a  Section 

on  tbe  Application  of  Electricity  to  Mining  Work.   By  Albion  T.  Snell. 
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The  preface  states  that  this  work  is  designed  to  be  a  practical  treatise 
for  mechanical  and  mining  engineers  and  other  students  of  applied 
electricity,  and  that  an  elementary  knowledge  of  the  theory  of  electric- 
ity and  magnetism  is  taken  for  granted.  In  developing  the  principles 
governing  electric  transmission  of  power  the  author  has  deemed  it 
advisable,  in  addition  to  treating  the  various  systems  in  vogue  of  trans- 
mitting and  distributing  power,  to  discuss  the  design  of  continuous  and 
alternating  current  dynamos  and  motors,  and  of  transformers,  and  to 
pay  especial  attention  to  the  subject  of  electricity  in  mining,  particularly 
with  refeience  to  collieties  and  coal  getting. 

The  first  of  the  ten  chapters  deals  with  the  general  plan  of  electrical 
transmission  of  power;  the  functions  of  the  dynamo,  motor  and  line  are 
rather  unnecessarily  described,  but  some  useful  practical  information 
relating  to  them,  as  well  as  to  the  steam  and  gas  engine  and  steam 
boilers,  are  given. 

In  Chapter  III.  the  design  of  continuous-current  dynamos  and  motors 
is  very  satisfactorily  treated  from  a  practical  standpoint,  and  while  the 
mention  of  some  of  the  factors  involved  is  rather  brief,  the  informa- 
tion is  always  to  the  point,  and  the  example  given  to  illustrate  the 
method  of  design  will  be  found  very  instructive.  The  following  chapter 
takes  up  tbe  line,  its  material  and  insulation,  and  the  theoretical  consid- 
eration.? affecting  the  loss  in  the  conductor  being  considered  in  the  open- 
ing pages;  line  fittings,  underground  conduits  and  lightning  pro- 
tection devices  complete  the  chapter.  The  portion  on  line  drop 
is  rather  perfunctory,  being  largely  a  discussion  of  the  consideiations 
entering  without  any  very  definite  conclusions,  while  considerably  more 
space  is  given  to  lightning  protection  than  to  underground  lines  and  con- 
duits. It  should  be  added,  however,  that  the  information  here,  as  else- 
where throughout  the  book,  is  of  a  diiect  practical  character  and,  there- 
fore, of  more  value  to  the  engineer  than  would  be  a  more  exhaustive 
treatment  in  the  usual  manner. 

Chapter  IV.  treats  of  direct-current  systems  of  transmitting  and  dis- 
tributing power,  including  series  and  parallel  working,  three-wire  and 
feeder  systems,  storage  battery  auxiliaries  and  dynamotors.  Alternating 
currents  aie  taken  up  in  Chapter  V.  and  the  real  value  of  the  book  lies  in 
this  and  the  following  chapters  on  tbe  same  subject.  The  explanations 
of  the  various  alternating-current  phenomena  are  given  in  simple  lan- 
guage and  with  reference  to  their  practical  bearing,  no  mathematics 
beyond  a  few  formulas  appearing  in  the  text.  Among  the  matters  treated 
are  tbe  subject  of  harmonic  functions,  the  cause  and  effect  of  phase 
differences,  the  effect  of  iron  cores  and,  finally,  a  section  giving  brief 
allusions  to  the  design  of  alternators,  but  which  has  some  value  in 
assisting  to  an   understanding  of  the  principles  of  the  machines. 

Chapter  VI.  is  on  transformers,  from  which  an  excellent  idea  of  their 
principle  construction  and  working  may  be  obtained,  the  section 
on    designing    having   here  also  an   interest  merely  in  that  connection. 

Chapter  VII.  takes  up  alcernating-current  transmission,  and  the  sec- 
tions on  inductive  drops  on   the    line    and    the  effect    of    capacity    will 


special  treatise  on  the  application  of  electricity  to  mining  woik,  the 
information  being  given  in  much  detail  and  apparently  lepiesenling  a 
considerable  experience  of  the  author  in  this  branch  of  electrical 
engineering.  .\s  such  it  will  be  found  of  value  to  the  mining  engineer, 
the  subject  being  treated  from  an  engineering  standpoint  and  much 
more  fully  than  can  be  found  in  any  other  publication. 

The  chief  value  of  tbe  work  lies  in  the  practical  light  in  which  the 
various  points  treated  are  viewed,  and  in  the  discussion  of  their  bearing 
on  actual  working.  The  author  has  apparently  made  a  careful  study  of 
the  recent  literature  relating  to  alternating  currents  and  their  working, 
particularly  with  respect  to  polyphased  currents,  and  we  believe  that 
a  more  satisfactory  practical  idea  may  here  be  obtained  in  regard  to 
these  important  subjects  than  in  any  other  work  yet  published. 


A  "  Baby  "  Knife  Switch. 


For  some  lime  the  Electric  Engineering  &  Supply  Company, of  Syracuse, 
N.  Y.,  has  been  furnishing  to  the  trade  a  neat  and  practical  knife-blade 
switch,  with  a  carrying'capacity  from  15  to  25  amperes,  which  is  shown 


Sm.\i.l  Kxifk-Bl.^de  dwitch. 

in  the  accompanying  engraving.  This  switch  is  mounted  on  a  porcelain 
base,  fitted  with  combination  terminals  which  will  admit  of  either  a  face 
or  a  rear  connection,  the  wires  being  held  in  either  place  by  the  same 
screw.  The  switch  is  small  and  compact,  being  only  lH  inches  long  by 
\~i  inches  wide,  and  stands  Hi'  inches  high,  base  included.  This  little 
switch  has  become  a  great  favorite  in  the  construction  of  panel-board 
work,  and  has  almost  entirely  supplanted  snap  switches.  It  is  also  fur- 
nished without  the  porcelain  base,  so  that  it  can  be  mounted  directly 
upon  the  switchboard. 


.\  60-INCH  Engine  Jv.\the. 

give  the  reader  a  very  good  idea  of  these  important  points.  Various 
methods  of  compensating  for  drop  are  described,  and  some  points 
connected  with  alternating-current  working,  such  as  coupling  in  paral- 
lel, measuring  instruments,  earthing  devices,  etc.,  referred  to;  some 
lemarks  on  precautions  to  be  observed  in  alternating-current  working 
will  be  found  of  practical  interest. 

Chapter  VIII.  is  on  polyphase-current  working  and  contains  more 
information  on  the  practical  side  of  the  subject  than  can  be  found  in 
any  other  woik,  the  descriptions  of  the  various  systems  being  such  as 
to  be  easily  followed  by    the  beginner.     The   two   final   chapters  form  a 


A  Large  Engine  Lathe. 

The  accompanying  engraving  illustrates  the  latest  advance  in  heavy 
triple-geared  engine  lathe  construction,  made  by  the  old  established 
concern  of  the  Fitchburg  Machine  Works,  of  Fitchburg,  Mass.  This 
concern  has  for  over  31  years  manufactured  large  numbers  of  lathes, 
planers,  drills,  shapeis  and  other  machine  tools,  which    have  ever  been 

noted  for  the  quality  and  quan- 
tity of  work  they  would  pro- 
duce, and  this  lathe  is  no  ex- 
ception to  the  rule. 

The  main  spindle  is  relieved 
of  all  unnecessary  weight  by 
putting  the  cone  and  its  back 
gears  upon  separate  shafts, 
which  goes  far  towaid  insuring 
permanent  alignment  of  the 
spindle  in  its  bearing.  This  is 
also  made  more  certain  by  care- 
fully and  accurately  piepared 
boxes  of  best  bronze  and  best 
babbitt.  This  bearing  has  al- 
ready produced  good  results, 
and  is  said  to  have  shown  abso- 
lutely no  grooving  in  practice. 
The  cone  is  well  proportioned, 
as  also  are  the  back  gears,  giv- 
ing uniform  changes  of  speed. 
Tbe  lathe  has.  a  60-inch  swing 
and  18-foot  bed.  Gear  feeds  are  used  entirely,  and  by  means  of  a 
clutch  the  deal  screw  is  run  only  when  used  for  cutting  threads.  By  a 
simple  device  in  the  apron  the  lead  screw  nut  cannot  be  locked  and  the 
feed  rod  thrown  into  gear  at  the  same  time. 

The  tailstock  spindle  is  provided  with  an  attachment  so  that  it  can  be 
run  from  either  end  of  the  tailstock;  the  tailstock  itself  may  be  easily 
and  quickly  moved  along  the  bed  in  either  direction  by  means  of  a  con- 
venient lever.  The  lathe  weighs  17  tons  and  the  metal  is  most  judi- 
ciously distributed,  the  tool  being  perfectly  rigid  and  free  from  chatter- 
ing or  vibration. 
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Some  Interesting  Alternating-Current  Installations. 

Aa  iiiterestine  puwer  transuiission  plant  is  in  course  ui  iustallatiun  at 
liayonne,  N.  J.,  wlK-rc  the  three-pliase  system  of  tbe  General  IJIcclric 
Company  will  be  employed  to  operate  tile  macliineiy-of  tile  Tide  Water 
(Jil  Company.  The  nature  of  the  process  is  such  that  spark-proof  appa- 
ratus is  an  imperative  necessity,  and  multiphase  apparatus  was  selected 
as  being  peculiarly  adapted  to  meet  the  special  condi- 
tions. The  generator  will  be  a  550-volt,  three-phase 
machine,  having  eight  poles  and  a  capacity  of  75  kilo- 
watts. The  seveial  induction  motors  will  be  of  5,  10  and 
15  horse-power.  Some  of  these  are  spark  proof,  and  bavr 
a  permanent  resistance  in  the  aiinature  circuit,  as  tlu  \ 
will  be  employed  in  places  where  there  exists  an  evn 
present  danger  of  explosion  from  gases,  which  aspii 
could  readily  ignite.  They  will  be  used  to  operate  puuij 
elevators,  and  other  machinery.  The  switches  will  be  . 
special  construction,  with  the  blades  immersed  in  uil 
The  generator  also  supplies  current  for  about  5J  = 
lights  scattered  throughout  the  dilTerent  parts  oi 
the  works.  Regulation  of  the  lighliag  ciicuits  will 
be  effected  by  special  revolving  regulators  of  novel 
design. 

The  Oakland  Gas  &  Electric  Company,  of  Oaklan.l, 
Cal.,  will  also  use  a  three-phase  transmission  plant  ftti 
general  power  work.  Cuirent  to  a  number  of  induction 
motors  ranging  from  one  to  fifteen  horse-power  will  be 
supplied  from  a  75kw,  three-phase  machine,  and  there 
will  be  extensive  lighting  in  connection  with  the  plant 
Tbe  E.  M.  P.  at  the  generator  will  be  2.000  volts,  and  tlii^ 
will  be  reduced  at  two  centres  of  distribution  to  tin 
necessaiy  potential  for  the  secondary  network,  which  svill 
covet  a  territory  of  1,200  feet  in  every  direction  from 
both  centres.  From  these  points  pressure  wires  will  be 
,  run  back  to  the  power  house,  and  the  voltage  will  be  there 
controlled  by  potential  regulators. 

A  plan  somewhat  similar  to  this  will  be  followed  by  the  Fall  River 
Electric  Company,  of  Fall  River,  Mass.,  but  monocyclic  apparatus  will 
be  used  instead  of  three-phase.  Two  75-kw  generators  will  be  installed, 
and  they  will  be  used  for  lighting  puiposes  during  the  dark  hours,  sup- 
plying '^uirent  during  the  day  for  general  power  work.  The  motors 
will  be  of  the  General  Electric  induction  type,  ranging  from  1  to  10 
horse-power,  and  will  be  wound  for  110  volts,  to  which  pressure  the 
current  generated  at  2,000  volts  will  be  reduced. 

The  first  application  of^the  three-phase  long-distance    system  to  street 


General  Electric  air-blast  type,  and  two  rotary  convertern.  These 
inacbines  are  constructed  to  maintain  at  the  commutator  brushes  an 
E.  M.  H.  of  500  volls  at  no  load,  and  55U  volts  full  load.  Another  liaus- 
formci  sub-station  for  4UU  incandescent  lamps  will  be  installed  six  miles 
from  the  geneiutors. 

Tbe  S11CCI--.S  <.f  Uii-  pl.mt    will  go  far  towards  solving   the  problem   of 
the  <  p(  iig    distances,  taking    the  current  fiuiii 


I 


Fig.  2. — I'uMp  HoiSK  H.\i.f  Way  ui-  R.vii.way. 

railway  work  will  be  made  by  the  Geneial  Electric  Company  at  Lowell, 
Mass.,  where  a  plant  is  in  couise  of  construction  foi  the  Lowell  & 
Suburban  Street  Railway  Company.  Its  special  features  will  render  it 
one  of  the  most  interesting  three-phase  installations  ever  effected. 
The  generators  will  deliver  both  alternating  and  continuous  current,  and 
when  not  in  use  for  transmission  work  will  be  lun  in  parallel  with  the 
railway  generators  now  in  the  station.  They  will  be  wound  for  delivery 
of  low  voltage  current  at  the  alternating  side,  and  this  current,  raised  to 
5,000  volts,  will  be  carried  to  two  sub-stations,  one  nine  miles  and  the 
other  14  miles  distant  from  the  generating  station.  The  sub-stations 
will  each    be    provided    with    suitable    step-down    transformers  of   the 


lu,.   1.     I'lMr  llousK  AT  Extreme  I-^nd  ok  Railway. 

the  one  power  station.     When  it    is    completed    we  shall    present  a  full 
description  to  our  readers. 

An  Electrical  Pumping  Plant. 

A  rather    novel  and    quite  unusual  electrical  pumping  plant  is  shown 
in  the    accompanying  illustrations  of    an    equipment    at    Monroe,  La., 
which  was  furnished  by  The  Goulds  Manufacturing  Company,  of  Seneca 
Falls,  N.  Y. 
The  great  variation  in  the  height  of    the  water  in  the  river  lendeied  it 
necessary  to  have  a  changeable  location  for  the  pumps  in 
order  that  the  suction    pipe  should  be  always  sufficiently 
submerged.     With  this  end  in  view  a  railway  was  built  so 
as  to  extend  well  into  the  river  at  low  water.     Upon  this  rail- 
way, mouuted    on  a  four-wheeled    truck,   a    pump    house 
was  constructed,  in  which  is  an  8  by  10  foot  Gould  triplex 
power  pump  driven  by  a  15-bp  slow    speed  Westingbouse 
clectiic  motor.     When  rendered    necessary  by  the  rise  and 
fall  of  the  watei,  the  position  of  the  pump    house  on  tbe 
railway  is   changed    by  means  of  the  windlass    shown    at 
the  head  of  ihe  railway  in  Fig.  1.      This  view    shows  the 
pump  house  at  the    lower  end  of    the    railway,  the  water 
being  low.     Fig.  2  shows    the    pump    about   half  way  up 
ihe  incline,  with  the  discharge  pipe  extending    fiom    tbe 
tear  of  the  pump  house  into  the  water. 

Owing  to  the  variation  in  the  location  of  tbe  pump 
house,  special  provision  had  to  be  made  for  connecting 
the  pump  with  the  discharge  pipe,  and  this  has  been  ac- 
complished, as  may  be  seen  from  Fig.  1,  by  extending  the 
main  the  entire  length  of  the  railway,  and  putting  flanged 
tees  at  regular  intervals,  connection  between  the  pumps 
and  main  being  established  through  the  nearest  tee.  In 
order  to  supply  the  necessary  current  for  operating  the 
motor,  a  line  of  poles  was  erected  alongside  the  railwaj- 
to  ca'ty  the  wires  which  lead  current  to  the  motors 

This  electrical  pumping  installation  is  the  property 
of  the  Monroe  Water  &  Light  Company,  from  whose 
central  station  the  current  for  the  motors  is  obtained. 
In  spite  of  the  conditions  undei  which  the  pump 
is  operated  and  the  frequent  changes  of  the  pump 
bouse,  the  performance  of  the  outfit  has  been  eminently  satisfactory 
from  the  statt. 


Tlie  5naefell  riountain  Railway. 


Work  on  the  electric  railway  to  the  summit  of  Snaefell  Mountain, 
Wales,  is  progressing  rapidly,  and  the  road  is  expected  to  be  ready  for 
July.  The  overhead  system  will  be  used,  and  when  this  line  is  completed 
there  will  be  a  complete  stretch  from  Douglas  to  Laxey,  and  thence  to 
Snaefell,  about  ten  miles  in  all. 


.financial  3ntelltgcncc. 

The  Electrical  Stock  Market. 

New    York.  June  8,  ISIS. 

AMERICAN  BELL  has  apparf  iilly  readied  its  upward  limit,  having  remain- d 
practically  unchanged  for  two  weeks. 

GENERAL  ELECTRIC  was  rather  strong  this  week,  and  its  friends  claim 
that  the  6rmness  of  the  stock  is  a  sure  indication  of  some  pract'cable  plan  to 
put  electrical  manufacturing  upon  a  firmer  basis  than  heretofore,  though  the 
connection  seems  rather  vague.  One  of  the  principal  General  Electric  beais  has 
recently  climbed  the  fence  and  expresses  the  belief  that  Mr.  Pierrepont 
Morgan  contemplates  the  organization  o(  a  gigantic  corporation  to  absorb  both 
the  Geueral  Electric  and  the  Westinghouse  companies.  Another  rumor  is 
current  to  the  effect  Ihat  the  element  in  the  General  Electric  board  which  was 
formerly  opposed  to  the  Westinghouse  alliance  is  now  in  favor  of  it.  It  is  sale 
to  say  that  these  reports  have  much  to  do  with  the  bullish  feeling  as  to  G.  P. 
stock,  though  their  authenticity  does  not  follow. 

BALTIMORE  TRACTION  was  bid  up  over  19  early  in  the  week  and  continued 
strong.  The  advance  has  given  rise  to  the  report  Ihat  insiders  are  buying  the 
stock  iu  order  to  put  it  above  25  and  enable  the  company  to  i.ssue  the  balance  of 
the  authorized  stock— $4.250.000— which  cannot  be  sold  below  par.  Philadel- 
phia directors  of  the  company  say  that  the  matter  has  not  even  been  consider*  d, 
as  the  money  is  not  needed.  Last  luoiith  the  earnings  increased  about  S400  per 
day;  the  increase  during  the  first  three  days  of  June  was  $4,500! 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked. 

Chicago  Edison  Company 100  1«)  125 

Edison  Electric  111.,  New  York. 100  99  101 

•■        "        Brooklyn 100  ..  108 

Boston 100  129  130 

Philadelphia 100  ..  US 

Edison  Ore  Milling 100  13  15 

Electric  Storage  Co..  Philadelphia 100  26K 

General  Electric 100  3(.'_,  363/; 

General  Electric,  pref 100  ..  65 

Westinghouse  Consolidated,  com 50  33  33^ 

••                        ••               pref 50  52  S2J4 

BONDb. 

Edison  Electric  HI..   New  York 100  105!^,  IQS% 

Edison  Electric  Light  of  Europe 100             75  a=; 

General    Electric  Co.    deb.  5s 100             . .  90yi 

TELEGRAPH  AND  TELBPHONB. 

American   Bell   Teleptione 100  202  203 

American  District  Telegraph 100  30  40 

American  Telegraphs  Cable 100  94'. 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  ISO 

tErie  Telephone 100  Sl'.i  5'% 

Gold  8t  Stock    Telegraph 100  105 

New  England  Telephone 100  73  73J2 

New  York  &  New  Jersey  Telephone 100  103         105 

Postal  Telegraph-Cable 100  an 

Western  Union   Telegraph 100  92  92H 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  19J;  20 

Binghamton  RR.  com 100  100 

Brooklyn   Traction 100  ll'i             14 

pref 100  53 

Buffalo    St.    Ry 100  T9  83 

Cleveland  Citv  Ry 100  68  70 

Cleveland  Electric  Ry 100  59              60 

Chicago  Cily  Rv      100  305  315 

Columbus  St.  Rv 100  *S% 

Consolidated  Traction  of  N.  J 26  30 

Electric  Traction,  Philadelphia =0  74;. 

Hestonville 100  60 

Long  Island  Traction 100  11  11^ 

Louisville  St.  Ry.  com 100  37  39 

"      "       pref 100  87  88 

New  Orleans  Traction 100  20  22V; 

pref 100  69  'Ihi 

North  Shore  Traction 100  23  28 

pref 100  78  81 

People's  Traction  $30pd 25  62!4  62 H 

IPhlladelphia  Traction 50  83  "s  83'; 

Rochester  St.  Ry . .  38 

Onion  Ry.  (Huckleberry) 100  U2  115 

West  End,  Boston 100  70  70W 

••      pref 100  92 

Worcester  Traction 100  13  16 

•■    pref 100  83  37 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  104  106 

•Binghamton  Railroad  Co.  Ss 100  99  100 

•Columbus  St.  Ry.  IstSa 100  98 

Rochester  St.  Ry.  1st.  5s 100  95  97 

•Union  Ry.  Ist.  mtge  6s 100  105  108 

•Westchester  Electric  1st.  mtge.  Ss 100  98  101 

*  With  accmed  Interest, 
t  Bi-Div. 
t  Bx-righU. 


Special  Corresponbcnce. 

New  York  Notes. 


Office  of  The  Electrical  World.      ( 
253    Broadway.  New  York,  June  10,  1895.  f 
THE  TROLLEY  SYSTEM  WAS  INAUGURATED  last   week  on   all  the  lines 
in  Elizabeth,  N.  J.,  which    are  controlled    by  the  Consolidated    Traction    Com- 
pany. 

MR.  JOHN  ST.\RR.  of  the  electrical  supply  firm  of  John  Starr.  Son  &  Co.. 
Lid..  Halifax,  N.  S.,  was  in  the  city  last  week.  Mr.  Starr  reports  a  very  decided 
improvement  in  electrical  trade  in  Canada. 

THE  ELECTRICAL  CONTRACTORS'  ASSOCIATION  has  been  organized  in 
Brooklyn.  Peter  D.  Myers  is  piesident,  Wra.  H.  Dean,  vice-president,  Wm.  H. 
Pearson,  secietary,  and  Geo.  J.  Soper,  treasurer. 

NO  SUBSIDY.— The  Slalen  Island  supervisors  have  adopted  an  opinion  from 
George  M.  Pinney.  Jr..  to  the  effect  that  it  is  not  within  their  power  to  offer  a 
SI. 000.000  subsidy  to  the  General  Electric  Compauy  as  an  inducement  to  concen- 
trate its  various  factories  at  Slaten  Island. 

THE  BOARD  OF  ELECTRICAL  CONTROL  lasl  week,  at  a  special  meeting 
unanimously  voted  to  grant  the  request  of  the  Union  Railway  Company  for  per 
mission  to  siting  trolley  wires  the  entire  length  of  the  Southern  Boulevard  in 
the  annexed  district,  a  distance  of  three  and  one  half  miles. 

ELECTRICAL  WORKERS  are  getting  restive  again,  this  time  over  Clause  2 
ot  the  agreement  made  by  the  arbitrators  of  the  recent  strike,  under  which 
clause  the  Electrical  Contractors  Association  claims  the  right  to  keep  non-union 
men  at  work,  while  a  majority  of  Electrical  Workers  No.  3  argue  otherwise. 

CONSIDERABLE  ANNOYANCE  was  experienced  yesterday  by  the  Union 
Electric  Railway,  which  runs  through  Westchester  towns  to  129th  Street,  New 
York.  Passengers  from  Westchester  and  Wakefield  insisted  on  paying  only  one 
fare  to  129th  Street,  in  compliance  with  the  law  recently  passed  prohibiting  a 
ctiarge  by  railways  of  more  than '.one  fare  within  the  city  limits,  which  now 
enclose  the  towns  above  named. 

FOUND  GUILTY —Judge  Kirkpatrick  has  decided  that  the  indictment  is 
legal  which  was  returned  some  time  ago  against  the  Consolidated  Traction 
Company  for  maintaining  a  nuisance  by  laying  a  third  rail  on  Market  Street. 
Newaik.  in  changing  the  gauge  of  the  roadbed.  As  the  company  had  admitted 
the  presence  of  the  rail  he  ordered  a  verdict  of  guilty  entered  against  it.  The 
company  is  liable  to  a  fine  of  $500. 

THERE  IS  A  DIFFERENCE  OF  OPINION  between  Mayor  Wanser,  of  Jersey 
City,  and  the  Western  Electric  Light  Company,  concerning  a  contiact  for  wiring 
*he  new  city  hall.  The  mayor  and  the  City  Hall  Commission  desire  iron-armored 
conduit  to  be  used  without  extra  compensation  to  the  contractors,  but  there  is 
uo  provision  for  the  tubing  in  the  contract.  The  contractors  argued  for  extra 
compensation,  but  the  mayor  said  '  'No,*'  and  said  it  emphatically. 

RECEIVER  APPOINTED.  —  The  Electrical  &  Mechauical  Engineerin 
Company,  of  No.  41  Cortlandt  Street,  has  become  insolvent,  and  Judge  .\ndrews 
has  appointed  Jonathan  H.  Vail  receiver,  on  the  application  of  the  directors. 
Mr.  Vail  is  president  of  the  company  and  the  largest  stockholder.  The  liabili- 
ties are  f.'b  441  and  the  principal  asset  is  a  contract  with  the  Brooklyn  Bridge 
trustees  for  electric  lighting  of  the  cars.     This  asset  is  set  down  as  $19,419 

EXTENSIVE  TROLLEY  CAR  FACILITIES.— The  New  Jersey.Electric.Railway 
Company  has  arranged  wilh  the  Notth  Hudson  County  Company  for  a  system 
of  transfers  by  which  passengers  from  the  former  may  be  transferred,  without 
extra  charge,  to  practically  any  part  of  Hudson  County,  including  all  the  New 
York  ferries  from  Pavonia  to  Weehawkeu  (Forty-second  Street),  the  Hudson 
Counly  Court  House.  Union  Hill  and  other  points.  It  is  confidently  expected 
that  the  compauy  will,  in  a  few  weeks,  be  running  its  own  lines  through  Hobo- 
ken  to  the  various  ferrie.=  . 

LIVELY  COMPETITION  FOR  BROOKLYN'S  LIGHTING.— Bids  were  opened 
last  week  from  the  Municipal.  Citizens'  and  Edison  illuminating  companies  lor 
furnishing  Brooklyn  with  electric  lights.  All  the  bills  offer  1,200  cp  lamps  at  40 
cents  per  night  from  Jan.  1.  1S95.  until  the  new  contract  is  made,  and  35  cents 
during  the  remainder  of  the  year  provided  they  can  put  in  20  per  cent,  more 
lights.  The  Edison  Company  also  put  in  a  bid  of  20  cents  per  night  foi  600-cp 
lamps.  City  Commissioner  White  expresses  himself  as  very  well  satisfied  with 
the  results  of  the  bidding.  The  reduction  of  five  cents  per  lamp  per  night  will 
effect  a  saving  to  Brooklyn  of  $42,000  a  year.  This  year's  appropriation  will 
allow  the  20  per  cent,  increase  stipulated  by  the  bidders. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,  ) 
Room  91,  Hathaway    Building,  620  Atlantic  Ave.,  V 
Boston,  Mass..  June  8,  1895.  ( 

ELECTRIC  METERS  IN  M ASSACHUSETTS.- The  gas  commissioners'  report 
on  meters,  presented  to  the  senate  last  week,  states  that  about  15.600  meters 
were  in  use  during  1S94. 
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THE  WEST  KND  STRB8T  RAILWAY  COMPANY.  Bosloii.  Iin8  is.ucd  its 
order  concerning  the  carryini!  of  mall  pouchcn  uii  cars  oilier  llian  those  fully 
equipped  as  United  States  mail  cars,  and  the  employees  le^ard  the  moveiuent 
as  a  cuunlnK  scheme  to  avert  u  tie-np  on  the  road. 

THE  MASSACHUSETTS  I.KOISI.ATURR  nas  finally  adjourned  and  It  luoy 
be  said  to  its  credit  that  it  passed  no  leKislotlon  materially  ofTecliug  electrical 
inteiests  The  subway  of  Boston  will  now  proceed  toward  construction  without 
interruption.  The  lefiislallve  attempts  to  obstruct  the  work  were  a  failure  and 
now  Judge  Knowltou.  of  the  Supreme  Court,  has  denied  the  application  for  an 
injunction. 

THE  FITCHBl'RG  MACHINE  WORKS  have  nearinR  completion  In  theil 
shops  in  Hitchburg.  Mas.s..  a  massive  iron  planer,  tii  plane  7.1  inches  x  ^^  inches 
X  ;;6  feet  long,  with  two  cross  and  two  side  heads,  all  from  1(«S  patterns.  This 
well-known  company  reports  an  increased  demand  for  its  tools.  The  btanley 
Electric  Manufacturing  Company,  of  PittsBeld.  Mass..  is  one  of  its  larger 
patrous  and  strDngly  endorses  its  tools. 

THE  NARRAGANSRTT  MACIIINK  COMPANY,  of  Providence,  R.  I.,  reports 
increased  demands  just  now  for  its  well-known  Providence  foot  latbe.  one  of  its 
standard  luauufaclures  and  which  has  been  before  the  public  for  a  number  of 
years,  always  receiving  liberal  recognition.  For  electrical  and  experimental 
work  and  for  all  classes  of  mechanics,  practical  and  amateur,  this  lathe  is 
regarded  as  possessing  excellent  feature.*  and  merit. 

ELECTRIC  LINE  BETWEEN  ItlNGHAM  AND  NANTASKET.— At  a  meet- 
ing of  the  stockholders  of  the  Hingham  Street  Railway  Company,  held  this 
week,  it  was  voted  to  sell  the  franchise  for  a  railway  to  connect  with  the  Nan- 
tasket  Beach  branch  to  the  Braintree  &  Weymouth  Street  Railway  Company. 
The  terras  are  $5,000  bonus  and  reimbursement  for  expenses  already  Incnired  by 
the  Hingham  Company.     It  is  intended  to  have  the  road  in  operation  by  July  10. 

THE  BUCKEYE  ENGINE  CO.MPANV  continues  to  make  an  excellent  show- 
ing of  business  in  the  New  England  territory  through  the  energetic  efforts  of 
its  New  England  agent.  Mr.  W.  D.  Hoffman,  whose  offices  are  at  620  Atlantic 
Avenue.  Boston.  Mr.  Hoffman's  business  for  April  was  very  gratifying  and  has 
been  particularly  so  during  the  ten  days  commencing  with  the  latter  part  of 
May  and  entering  into  June,  during  which  time  he  disposed  of  five  engines. 
The  business,  by  the  way.  of  the  Buckeye  Engine  Company  was  exceedingly 
good  during  the  month  of  May,  orders  for  34  engines  being  booked,  aggtegating 
4,484  hp. 

THE  SESSIONS  FOUNDRY  CO.MPANY.  Bristol.  Conn.,  has  in  course  of 
construction  on  a  large  tract  of  land  adjoining  the  railroad  in  a  different  part 
of  the  town,  its  immense  new  iron  foundry  plant,  and  hopes  to  have  it  ready  for 
occupancy  early  in  October.  Meanwhile  the  business  is  being  conducted  as 
usual  at  the  old  works.  When  finished  the  new  plant  will  be  one  of  the  roost 
complete  establishments  of  its  kind  to  be  found  anywhere  and  will  possess 
unsurpassed  facilities  for  producing  iron  castingsof  the  best  quality  and  in  large 
quantities.  The  main  foundry  building  will  be  530  feet  long  and  110  feel  wide. 
There  will  also  be  large  shipping  buildings,  power  house,  electric  power  and 
lighting  plant,  machine  and  pattern  work  shops,  pattern  s'orage,  office  build- 
ing, etc  .  all  of  which  will  be  practically  fireproof.  There  will  be  several  spur 
tracks  running  into  the  yard,  affording  excellent  facilities  foi  receiving  and 
shipping  freight.  The  Sessions  Foundry  Company  has  always  enjoyed  liberal 
patronage  from  the  electrical  industry  because  of  the  excellency  of  ils  manu- 
factures, and  which  will  undoubtedly  be  increased  to  a  large  degree  upon  the 
completion  of  its  new  plant 


Canadian  Notes. 

ToKONTO.  Can..  June  8.  1895. 
HAMILTON,  ONT.— Tenders  for  lighting   the    city  will  be  asked  for  at  once 
by  the  City  Council. 

MR.  R.  E.  T.  PRINGLE  has  been  given  the  .sole  agency  in  Canada  for  the 
Boudreaux  Dynamo  Brush. 

MUNICIPAL  OWNERSHIP  WAS  REJECTED  by  the  taxpayers  in  Toronto  a 
few  days  ago  by  an  overwhelming  majority,  the  vote  being  4,510  to  817. 

COLLINGSWOOD.  3.NT.— Tenders  are  wanted,  in  whole  or  in  part,  for  the 
steam  plant,  electrical  plant  and  electrical  supplies  necessary  for  the  exiensiou 
of  the  electric  light  system  of  the  town  of  Collingswood.  Out.,  and  will  be 
received  until  June  19,  by  C,  James  Guilfoyle.  chairman  of  the  water  works  com. 
mittee. 

(Bencral  Hetps. 

Telegraph  and  Telephone. 


KINGSTON.  N.  Y.— The  West  Shore  Telephone  Company  is  about  to  extend 
its  lines  to  EUencille. 

QUINCY.  FLA.— The  Florida  Telephone  &  Construction  Company  will  equip 
an  exchange  in  Quincy. 

TOMAHAWK.  WIS— The  Standard  Teleobone  Company  has  most  of  the  poles 
set  for  its  new  line  here. 

DDLUrH.  MIN.V.— An  ordinance  granting  a  franchise  to  the  Duluth  Tele- 
phone Company  to  place  its  wires  in  a  conduit  is  before  the  Council. 

GAINESVILLE.  GA.— A  local  telephone  exchange  will  be  established  with 
probability  of  an  extension  to  Jefferson.     G.  G.  Leake  can  furnish  information. 

VICKSBURG,  MISS— Proposals  for  the  construction  of  an  automatic  fire 
alarm  telegraph  system  will  be  received  until  .June  17.  W.  L.  Trowbridge  is 
mayor. 

BOWLING  GREEN.  KY  —The  East  Tennessee  Telephone  Company  is  extend- 
ing its  line  to  Hays  and  the  teleplione  line  Irom  Brownsville  to  Rocky  Hill 
station  is  being  extended  on  to  Hays  and  Smith's  Grove. 

BURLINGTON.  lA  -The  Burlington  Electric  Light  &  Street  Railway  Com- 
pany. E.  C.  Walsh,  president,  is  receiving  bids  for  telephone  instruments  for 
the  new  exchange  and  for  the  long  line  to  Columbus  Junction. 


BALTIMORE,  MD —Sealed  proponals  will  be  received  by  the  conslrucliou 
coinmittec  of  the  underground  fyslein  of  the  police  and  fire  alarm  leleitraph 
and  police  patrol  until  12  m..  June  20.  for  the  conttruction  of  about  45.000  feel 
of  elecirical  subway  conduit*,  in  accordance  with  drawings,  etc.,  prepa'ed  by 
the  engineer. 


Electric  Light  and  Power. 


CANTON  ILL.— J.  Krishke  is  inviting  bids  for  furnishing  the  city  with 
electric  arc  lights. 

PUEBLO,  COL —Judge  Halleck  has  ordered  the  Pueblo  City  Railway  sold  to 
satisfy  a  SfOO.OOO  mortgage. 

ALBANY,  N.  Y.— The  bill  ai>propriating  $16,000  for  an  electric  light  plant  for 
the  Albany  Armory  has  become  a  law. 

FRANKLIN  FALLS.  N.  Y.— The  Franklin  Falls  Company  will  erect  «  new 
power  house  on  the  island  in  the  river. 

KANSAS  CITY,  MO.— The  Kansas  City  &  Independent  Air  Line  Railway  will 
probably  build  an  electric  power  plant. 

BALTIMORE,  MD.— The  plant  of  the  defunct  Baxter  Electric  Motor  Company 
was  sold  recently  to  bondholders  for  $25,000. 

ATHENS,  GA.— The  Athens  Electrical  Railway  Company  is  in  the  market  for 
electrical  equipment  for  light  or  power  lines. 

NEW  ORLEANS.  LA.— The  Oileans  Railway  Company  will  erect  a  brick 
powei  house  and  power  building  to  cost  113,975. 

BRISTOL,  CONN.— The  Consolidated  Electric  Company  will  build  a  power 
house  to  be  equipped  with  engines,  dynamos,  etc. 

WELLSVILLE.  O.— E.  H.  Wells  &  Co.  are  arranging  to  put  in  position  a  new 
electric  light  plant  in  the  basement  of  their  building. 

SCOTTSDALE,  PA.— E.  L.  Rutherford  is  inviting  bids  for  furnishing  electric 
lights  for  streets  and  public  buildings  for  Brooklyn  for  1895. 

LEXINGTON.  KY.— The  mayor  can  give  information  concerning  an  electric 
light  plant  now  being  considered  and  for  which  bids  are  being  invited. 

WOONSOCKE'r.  R.  I.— The  machinery  in  a  shoe  factory  to  be  erected  on 
Brooke  Street  by  Assemblyman  Dulude  will  be  operated  by  electric  power. 

PENSACOLA.  FLA.— The  Pensacola  Electric  Light  &  Power  Company  is 
arranging  to  run  motors  during  the  day  for  propelling  fans  and  light  machinery 
in  the  city. 

NORWALK.  O— The  Norwalk  City  Council  has  passed  resolutions  submitting 
the  proposition  to  a  vote  of  the  people  for  $25,000.  to  construct  its  own  electric 
light  plant. 

WORTHINGTON,  MINN.— The  Village  Council  of  Worlhington  has  called  a 
special  election  for  June  15,  to  vote  on  the  question  of  putting  in  a  {15.000  elec- 
tric light  plant. 

KOSSE.  TEX— Fletcher  Allen  is  in  the  market  for  a  complete  electric  light 
plant,  including  a  50-hp  engine.  60  bp  boiler.  SOO-ligbt  dynamo.  3.000  pounds  of 
wire,  250  lamps,  with  sockets,  insulators,  brackets  and  arms. 

LAUREL.  MD.— The  Laurel  Electric  Light  plant  has  been  purchased  by  a 
local  company  of  which  Dr.  De  W.  Snowden  is  president,  and  has  been  reorgan- 
ized under  the  name  of  the  Electric  Company  of  Prince  George's  County. 

ANNAPOLIS.  MD.— An  ordinance  has  been  passed  authorizing  the  Chesa- 
peake &  Potomac  Telephone  Company,  of  Baltimore,  lo  erect  and  maintain 
poles  and  string  wires  ou  the  streets  of  Anuapoli.s,  for  a  period  of   10  years. 

HELEN'A.  MONT.— The  City  Council  has  awarded  W.  J.  Bradshaw  the  con- 
tract for  lighting  the  streets  The  contract  is  for  three  years  fioin  July  1. 
Equipment  for  75  arc  lights  and  a  medium  size  incandescent  plant  will  be  pur- 
chased at  once. 

MERRIMAC  HIGHLANDS.  MO.— The  Meirimac  Highlands  Company  has 
purchased  the  franchise  of  the  Sun.set  HiU  Water,  Light  &  Power  Company, 
aud  will  construct  works  to  supply  a  uumbei  of  towns  in  SI.  Louis  County. 
The  president  is  Marcus  Bernheimer 

BALTIMORE.  MD.— Arrangements  have  been  completed  for  building  the 
Washington  &  Baltimore  electric  road,  between  the  two  cities.  A  director  of 
the  company  says  that  the  Widener  Elkins  street  railway  .syndicate  of  Phila- 
delphia has  become  interesttd  in  the  new  line. 

BELLEFONTAINE.  O.— Bids  will  be  received  until  June  25,  by  the  mayor  for 
an  electric  light  plant  comprising  two  50-light  arc  dynamos,  one  650-lighl  alter, 
nator,  with  lamps,  converter.s.  pole  line,  wiring  and  steam  plant  complete. 
Specifications  are  on  file  at  ihe  office  of  the  engineers.  E  P.  RoberU  &  Co., 
Cuyahoga  Building.  Cleveland. 

DAVENPORT.  lA— The  business  of  the  Davenport  Power  &  Light  Company, 
ot  Davenport.  la,  has  been  rapidly  growing  under  the  successful  management 
of  William  Mullen.  When  he  took  charge  of  the  property  the  company's  busi- 
ness was  small  and  unsatisfactory,  but  since  that  time  it  has  become  necessary 
to  install  a  500-bp  engine,  and  the  capacity  of  the  plant  is  soon  lo  be  doubled. 
The  increase  in  business  was  secured  at  the  same  time  in  the  face  of  very  active 
competition  from  other  illuminating  companies. 


The  Electric  Railway. 


PORTLAND.  ME.— The  Portland  Street  Railway  will  be  operated  by  electric 
power. 

TORRINGTON.  CONN.— The  Derby  Street  Electric  Railway  will  be  extended  to 
Seymour. 

NORRISTOWN.  PA.— The  Schuylkill  Valley  Traction  Company  will  extend 
the  road  to  Collegeville. 

ANNISTON.  ALA  — rhe  Annislon  City  Railway  Company  has  decided  to 
change  its  line  to  the  trolley  system. 

CONCORD.  N.  H.  — It  is  proposed  to  extend  the  Concord  &  Penacook  Electric 
Road  to  the  Hannah  Dusfin  monument. 
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LIVTLE  ROCK.  ARK.— J.  H.  Hraly  aod  oti'cr.'i  ha«e  HSkwl  for  a  francbise  to 
build  an  electric  liue  aloiiK  several  streets  of  the  city. 

MII.PORD.  MASS.— At  a  special  town  meetinK  JiOOO  was  subscribed  upon 
condition  that  the  propo.«ed  electric  road  be  constructed. 

CHESTER.  PA.— The  preliminary  surveys  are  completed  for  the  Prospect 
Park  Street  Railway,  and  work  will  soon  be  commenced. 

ASHLAND.  MO— An  electric  railway  from  Ashland  to  Mexico  and  passing 
tn.^ouf:h  Euglewood  is  reported  to  be  under  consideratioo. 

CLARKSVII.LE.  TENN.-The  Clarks»ille  City  Railway  Company  is  in  the 
market  for  electrical  car  equipments.     Wm.  Daniels  is  president. 

ST.  LOUIS.  MO.-The  People's  Railway  Company.  Charles  Green,  president, 
is  about  considering  the  plan  of  an  underground  electric  conduit  road. 

PORT  MADISON,  lA.— J.  C.  Hubinger  has  petitioned  the  Council  for  a  fran- 
chise  to  operate  an  electric  street  railway  on  certain  streets  of  the  city. 

GREENVILLE.  S.  C— W.  A.  Hudson  and  I.  C.  Smith,  with  Atlanta  partie.», 
are  endeavoring  to  .secure  a  franchise  to  build  an  electric  road  in  Greenville. 

NIAGARA  FALLS,  N.  Y.— The  Buffalo  &  Lewisloii  Electric  Railway  Com- 
pany has  a  petition  before  the  Council  asking  for  a  franchise  in  Third  Street. 

KLIZ.ABETH.  N.  J.— The  Elizabeth  Street  Railway  Company  will  extend  its 
tracks  up  Morris  .\venue  to  the  city  line.  Electricity  will  be  used  as  the  motive 
power. 

NEW  ORLEANS,  LA.— The  Canal  &  Claiborne  Street  Railway  Company  is 
preparing  plans  to  change  its  line  into  an  electric  system.  There  are  13  miles 
of  road. 

SOMERVILLE,  MASS.— The  Somerville  car  line  will  use  electricity  for  its 
moti-e  power  and  a  new  carhouse  is  lo  be  erected  near  the  terminus  in  West 
Somerville. 

PRINCESS  ANNE.  MD.— An  electric  line  will  probably  be  built  from  Princess 
Anne  to  Deal's  Island.  The  distance  is  about  10  miles.  T.  Bock  and  others  are 
interested. 

SAN  FR.^NCISCO,  CAL.— The  Market  Street  Railway  Company  is  about  to 
expend  $100,000  in  the  improvement  and  extension  of  the  HIlis  and  O'Farrell 
Street  lines. 

BOWLING  GREEN,  KY.— The  Park  City  Railway  Company  will  erect  a 
power  plant  to  contain  ISO-hp  generators  and  to  operate  eight  to  ten  miles  of 
railway    etc. 

FORT  WAYNE,  IND  — A.  B.  White,  of  Fort  Wayne,  is  interested  in  the  project 
ot  building  an  electric  railway  in  Port  Wayne  and  in  the  town  of  New  Haven, 
six  miles  distant. 

NEW  HAVEN.  CONN.— The  managers  of  the  Centreville  Electric  Road  are 
making  arrangements  for  the  extension  of  the  line  from  its  present  terminus 
out  10  Centreville. 

WILLI.'VMSTOWN.  PA.— The  City  Council  has  passed  an  ordinance  granting 
ight  of  way  to  the  Williams  Valley  Electric  Railway  Company,  over  the  veto  of 
Chief  Burgess  Lebo. 

HVDE  i'ARK.  MASS.— The  Selectmen  have  received  a  petition  from  the  Nor- 
folk Suburban  Street  Railway  Company  for  permission  to  extend  its  tracks  on 
Hyde  Park  Avenue. 

PAINESVILLE.  O.  — The  Cleveland  &  Painesville  Railway  Company  has  been 
granted  a  franchise  for  an  electric  railway  along  the  public  highway  from  the 
west  line  of  Lake  County  to  Painesville. 

FORT  LEE,  N.  J.— The  Bergen  County  Traction  Company  has  filed  with  the 
township  authorities  the  consents  of  the  propery  owners  along  the  route  of  the 
proposed  extension  of  the  company's  lines. 

TROY.  N.  Y.— Steps  are  being  taken  to  extend  the  electric  line  from  Albia, 
the  terminus  of  the  Troy  City  Railway,  to  West  Sand  Lake.  The  estimated  cost 
is  SISO.OOO,  which  amount  has  been  partly  subscribed. 

RAHWAY.  N.  J.— J.  H.  Zingley  has  secured  theri^ht  of  way  from  the  property 
owners  for  an  electric  railway  from  the  Tottenville  Ferry  landing  at  Perth 
Amboy  t"  Smith's  factory,  and  work  will  begin  at  once, 

VICKSBURG.  MISS —All  difficulties  in  the  way  of  building  an  electric  line 
here  have  been  removed  by  a  recent  Supreme  Court  decision,  and  the  citizens 
are  anxious  for  a  road,  as  well  as  an  electric  light  plant. 


Personal  Notes. 


DR.  FREDERICK  BEDELL,  of  Cornell  University,  will  sail  for  Europe  on 
June  19  for  a  summer  on  the  Continent,  and  in  the  fall  will  attend  the  meeting 
of  the  British  Association  at  Ipswich. 

MR.  ARNOLD  SPILLER.  who  has  been  associated  with  the  Buckeye  Electric 
Company,  of  Cleveland.  O  .  for  the  last  four  years,  has  resigned  his  position  as 
ea,peit  and  factory  superintendent.  He  will,  after  a  brief  holiday  at  his  home 
in  London.  England,  make  an  extended  visit  to  the  continent  of  Europe  to  take 
up  several  matters  relating  to  that  branch  of  electrical  manufacture  in  which 
he  has  so  successfully  been  engaged  in  this  country. 

(Erabe  anb  3nbu5trtal  Hotes. 

MR.  W.  I.  NEWTON  wishes  to  announce  to  his  friends  in  the  trade  that  he 
has  sewered  all  connections  with  the  Newton  Electric  Company  and  has  estab- 
lished the  W.  J.  Newton  Company,  at  39  and  41  Cortlandt  Street.  New  York, 
where  he  is  prepared  to  take  orders  for  his  well-known  Fpecialties. 
r  AN  ALL  IRON  CAR  BARN.  ^0x160  feet,  is  to  be  built  by  the  Berlin  Iron  Bridge 
Company,  of  East  Berlin.  Conn.,  for  the  Norwalk  Tramway  Company,  of  Nor- 
walk.  Conn.  The  Berlin  Comoany  has  also  been  awarded  the  contract  for  the 
various  eactensions  <?f  the  Central  Railway  &  Electric  Company,  of  New  Britain. 
Conn, 


A  PROHIT.\BLE  TRIP  through  the  South  has  just  been  completed  by  W.  C. 
McKinlock.  the  genial  secretary  of  the  Metropolitan  Electric  Company,  of 
Chicago.  He  secured  some  nice  orders,  and  reports  a  decided  improvement  in 
business.  The  Mclropolilan  Coropanv  has  sccurtd  an  order  for  its  portable  fire 
hose  bridge  from  the  Chicago  Transit  Company, 

J.  A.  MACHADO.  electrical  machinery.  203  Broadway,  New  York,  has  become 
the  New  York  manager  of  the  Louisville  Electrical  Works  Louisville.  Ky..  and 
has  added  their  excellent  and  veiy  complete  line  of  transformers  lo  the  other 
well-known  standard  goods  handled  >)V  him.  Mi.  Machado  reports  increasing 
inquiries  and  sales  for  Triumph  motors.  Hill  switches,  Whitney  instruments 
and  other  specialties. 

GRATIFYING  RESULTS  are  reported  by  the  Electrical  Appliance  Company 
of  Chicago,  as  having  been  secured  from  numerous  tests  of  Packard  lamps ma«le 
independently  by  lamp  users  themselves  in  different  parts  of  the  country.  In 
several  cases,  it  is  claimed,  it  was  demonstrated  that  the  Packard  lamp  would 
only  have  to  burn  a  few  hundred  hours  to  make  its  increased  efficiency  over  the 
other  lamps  tested  pay  for  the  entire  first  cost  of  the  lamp. 

THE  NEW  KNOEDLER  ART  GALLERIES,  at  355  Fifth  Avenue,  New  Yoik. 
have  been  most  satisfactorily  fitted  up  throughout  with  the  latest  improved 
reflectors,  made  by  I.  P.  Frink.  551  Pearl  Street.  New  York.  The  same  firm  is 
now  fitting  up  the  Carnegie  Library  and  Art  Gallery  in  Pittsburgh.  Pa.  putting 
in  their  system  in  three  large  galleries  on  each  of  two  floois  and  also  in  the 
residence  of  Mr.  Joseph  Jefferson.  Buzzard's  Bay.  Mass. 

STREET  LIGHTING.— Nations  may  be  ungrateful,  but  the  chief  officials  in 
our  western  cities  are  not  so  constituted,  judging  from  a  letter  recently  received 
by  the  Standard  Electric  Company,  of  Chicago,  from  which  the  following  is  an 
extract :  "The  Standard  arc  dynamo  we  bought  of  you  has  been  in  constant  use 
in  all-night  service,  since  November,  1893.  and  has  not  cost  one  cent  for  repairs. 
I  find  it  more  economical  to  operate— in  the  amount  of  power  required — than 
any  other  dynamo  we  use." 

A  NEW  ATTACHMENT  PLUG  AND  RECEPTACLE  are  being  put  on  the 
market  by  Wra.  T.  Pringle  &  Co  .  1028  Filbert  Street.  Philadelphia,  into 
which  they  have  introduced  several  features  of  merit  and  novelty.  This  firm's 
success  with  switches,  switchboards  and  electric  light  fittings  is  largely  due  to 
the  fact  that  they  do  not  accept  the  common  opinion  that  such  standard  device, 
are  not  amendable  to  further  notable  improvement,  but.  on  the  cont?ary.  find 
constant  occasion  for  changes  in  the  direction  of  greater  efficiency. 

CONGRATDLATIONS  WERE  EXCHANGED  BY  TELEPHONE  between  the 
inuuicipal  authorities  of  Paris.  Sherman.  Dallas.  Fort  W^orth.  Waco  and  Austin, 
Tex.,  upon  tBe  recent  occasion  of  the  opening  of  the  Erie  Telephone  Company's 
long-distance  system  in  Texas,  and  the  lines  worked  perfectly,  the  longest  dis- 
tance talked  over  being  from  Paris  to  Austin,  which  is  350  miles.  The  Erie 
Company  expects  to  complete  its  Austin-GaWeston  long-distance  circuit  by  July  1 . 
This  will  make  the  longest  circuit  in  Texas,  from  Paris  to  Galveston,  510  miles. 

NEW  QUARTERS  have  been  secured  by  the  Chicago  branch  of  the  Prentiss 
Tool  &  Supply  Company,  of  115  Liberty  Street.  New  York  City,  at  62  and  M 
South  Canal  Street.  The  new  quarters  are  finely  located,  and  equipped  with 
every  essential  for  the  convenient  and  efficient  handling  of  the  large  business 
done  by  the  Prentiss  Company  at  this  point  The  show  room  and  offices  occupy 
a  floor  space  of  40x140  feet,  and  a  complete  line  of  new  and  second  hand 
machinery  of  the  latest  and  most  improved  design  will  be  carried  at  all  times. 

THE  WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY,  of  Penacook. 
N.  H..  has  opened  an  office  at  Buffalo,  N.  Y.,  in  the  Erie  County  Bank  Building, 
where  will  be  carried  at  all  times  a  large  stock  of  its  standard  instruments  so 
that  the  trade  in  that  locality  may  be  promptly  suppled.  Mr.  Frank  C.  Perkins 
is  in  charge  of  the  office  as  selling  agent,  and  a  >ietter  selection  could  not  possi- 
bly have  been  made,  as  Mr.  Perkins  is  as  well  and  favorably  known  lo  the 
trade  as  are  the  excellent  instruments  manufactured  by  the  Whitney   Company. 

A  TREATISE  ON  THE  STEAM  SEPARATOR  is  being  distributed  free  by 
C  D.  Mosher,  No.  1  Broad»vay,  New  York.  The  book  discusses  the  object,  prii - 
ciple  of  action,  and  practical  application  of  the  separator,  and  also  contains  an 
abstract  of  Mr.  Kerr's  Franklin  Institute  paper  cu  -'The  Steam  Loop."  Concise 
illustrated  descriptions  are  given  of  the  Mosher  separators  for  steam  and  cil, 
with  full  directions  for  installation  and  care  and  a  table  of  dimensions.  Though 
primarily  a  trade  catalog^ue,  the  pamphlet  is  thoroughly  interesting  and 
instructive. 

STREET  LIGHTING  RATES  —Many  municipalities  have  determined  to  pay 
a  lower  rate  for  street  lighting  during  the  coining  fiscal  year  and  where  the 
local  lighting  company  has  refused  to  accept  the  lessened  price,  the  question  of 
municipal  ownership  is  being  agitated.  Naturallj'  the  central  station  manager 
is  in  a  quandary.  How  best  can  this  problem  be  solved  is  the  question  of  the 
hour.  The  Standard  Electric  Company,  of  Chicago,  believes  that  the  solution 
offered  by  its  Mr.  F.  E.  Drake  is  worthy  of  careful  cousideration.  as  he  claims  to 
effect  a  very  material  saving  in  the  operating  expenses  of  arc  lighting   stations. 

THE  COST  OF  OPERATION  is  one  of  the  most  important  points  discussed  by 
the  Sulzer-Vogt  .»Iacbine  Company,  of  Louisville,  Ky.,  in  its  new  catalogue  of 
electric  elevator  equipments.  Other  interesting  features  of  the  pamphlet  are 
comparisons  between  electricity  and  steam,  and  electricity  and  water  for 
elevator  operation;  a  list  of  advantages  embodied  in  electric  elevator  mechan- 
ism, and  descriptions  of  the  controlling  and  safety  devices  used  by  the  Sulzei- 
Vogt  Company.  The  pamphlet  here  mentioned  is  a  supplement  to  the  com- 
pany's general  catalogue  of  elevators  and  elevator  machinery,  every  descrip- 
tion of  which  it  manufactures. 

PURE  DRAWN  COPPER  is  the  material  which  the  General  Incandescent  Arc 
Light  Company.  572  First  Avenue.  New  York,  claims  lo  use  in  its  knife  blade 
swilcbe?.  A  catalogue  of  these  switches  has  recently  been  issued  in  which 
attention  is  called  to  this  point,  and  which  contains  descriptions  and  prices 
of  every  kind  of  blade  switch  known  to  the  trade,  including  special  high  volt- 
age switches  and  an  electric  clock  switch  designed  to  turn  off  the  current 
at  any  predetermined  hour  of  the  day  or  night.  This  switch  is  in  extensive  use 
on  the  circuiJs  of  the  Edison  Illuminating  Company,  of  Brooklyn,  and  is 
repoi  ted  as  giving  entirely  satisfactory  service. 

STEAM  HEATING  by  the  Williame*  vacuum  system  is  the  subject  treated  in  a 
5n-page  catalogue  issued  by  Warren  Webster  &  Co.,  Inc..  of  Camden.  N.  J.  In 
addition  to  a  full  explanation  of   the  system,  well-illustrated,  and  some  forcible 
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arguments  concerning  the  economy  obtainable  by  the  use  of  it.  there  are  copious 
tusliiuouials  from  users,  who  are  practically  unanimous  in  declaring  the 
Willtames  system  entirely  salisracloiy  and  capable  of  fulfilling  alt  the  claims 
made  for  it  by  the  manufacturers.  An  Interesting  detailed  statement  is  presented 
from  Mr.  Albert  J.  Farrell.  of  the  Chicago  &  Northwestern  Knilway  Company, 
regarding  a  large  plant  in  use  at  the  Chicago  station  of  that  company. 

Cin.ORIDK  SURGICAL  BATTERlBS.— James  G.  IJiddIc,  Drexcl  Building. 
Philadelphia,  as  special  agtiit  of  the  Electric  Storage  Battery  Company,  has 
recently  brought  out  a  complete  line  of  '•Chloride"  surgical  batteries  which 
promise  to  iitect  1  he  requirements  of  the  medical  profession  in  a  most  satis- 
factory manner.  The  lead  plates  are  contained  in  sealed  hard  rubber  cells, 
which  in  turn  are  handsomely  mounted  in  mahogany  cases  with  rheostats,  pilot 
lamps,  commutators,  etc.  Mr.  Biddle  is  arranging  with  prominent  houses 
throughout  the  country  to  hnu<lle  these  outfits,  so  that  physicians,  hospitals-nnd 
me<!ical  colleges  can  obtain  them  through  local  dealers  in  any  large  city. 

RAW  SILK  MACHINERY  WIPERS.— The  American  Silk  Manufacturing  Com- 
pany, of  Philadelphia,  the  original  manufacturer  of  the  fteuuinc  raw  silk  waste 
machinery  wiper  in  this  country,  has  recently  acquired  the  trade  of  the  Royal 
Silk  Manufacturing  Company,  of  New  York,  the  latter  company  having  gone 
out  of  business.  It  is  claimed  by  the  American  Silk  Manufacturing  Company, 
and  freely  Iesti6ed  to  by  users  from  all  parts  of  the  Union,  that  these  original 
wipers,  in  connection  with  their  improved  special  washing  compound,  furnished 
free,  save  over  100  per  cent.,  as  compared  with  cqtton  waste,  in  any  large  steam 
plant  or  mill,  besides  affording  immunity  trom  fire  due  to  spontaneous  combus- 
tion. 

STEAM  ECONOMY  is  the  object  of  an  adjunct  for  central  stations  and 
power  stations  which  the  Holley  Steam  Engineering  Company,  344  Butler 
Exchange.  Providence.  Mass..  is  now  manufacturing,  and  which  it  has  lately 
applied  in  the  power  house  of  the  Broadway  Cab!e  road,  of  New  York,  and  the 
tunnel  power  house  of  the  Baltimore  &  Ohio  Railway  Company.  Baltimore. 
The  Holly  gravity  return,  as  it  is  known,  is  a  system  for  reluming  condensation 
water  from  engines  and  piping  of  steam  plants  to  the  boiler  without  pumps, 
traps  or  similar  devices.  The  apparatus  employed  for  this  purpose  ib  vasily 
more  simple  and  reliable  than  the  devices  it  replaces,  and  enables  a  notable  sav- 
ing in  coal  to  be  made. 

INCREASING  NUMBERS.— The  Ball  Engine  Company,  of  Erie.  Pa.,  continues 
to  add  to  the  number  of  its  patrons.  Ball  engines,  direct-connected  to  "C.&  C." 
dynamos,  will  be  used  in  the  new  National  Bank  of  X:ommerce  Building.  Pitts- 
burg, and  the  Tradesmen's  Bank  Building  will  have  an  electric  light  plant 
diiven  by  three  Ball  engines.  A  2:*5-hp  engine  has  been  sold  to  the  Edison 
Light  &  Power  Company,  La  Crosse.  Wis.,  to  drive  two  General  Electric 
dynamos,  direct- connected,  one  on  each  side  of  the  engine.  The  Mount  Wash- 
ington Light  &  Power  Company.  Hollins.  Md. ;  the  Juvenile  Offenders'  Home. 
Geneva.  111.,  and  the  Catholic  University,  at  Washington.  D.  C.  are  among 
recent  purchasers  of  Ball  engines. 

INTERESTING  INFORMATION  is  contained  in  a  pamphlet  just  published  by 
the  Electric  Storage  Battery  Company,  of  Philadelphia,  in  which  the  use  of 
accumulators  for  telegraph  work  is  exhaustively  treated.  "Chloride"  accumu- 
lators, of  course,  form  the  'burden  of  the  song.**  and  the  fact  that  ihese  have 
been  adopted  by  the  Western  Union.  Postal  Telegraph.  American  Bell  Telephone 
and  Gold  &  Stock  companies  would  seem  to  furnish  ample  justification  for 
the  claim  that  they  leave  practically   nothing    in   reason   to  be   desired.    The 


pamphlet  contains  diagrammatic  illustrations  of  storage  battery  iDStallations  in 
several  large  telegraph  offices,  including  the  Wefttcru  Union  office  at  Atlanta 
and  the  Postal  office  at  Baltimore.  Particular  attention  is  called  to  the  great 
convenience  and  cleanliness  of  accumulators  as  compared— or  contra6tc<l  — with 
the  sulphate  of  copi>er  batteries  so  generally  used  heretofore.  Although  the 
pamphlet  has  been  out  only  a  week,  Ihe  comi>any  has  received  a  great  many 
inquiries  reca'^ding  storage  batteries  for  telegraphic  and  k)n<]red  work. 

A  NEW  ENGINEERING  ENTERPRISE.  Messrs  Shepard  «:  Searing,  mechani- 
cal and  electrical  euKineers,  of  D<uiver,  Col.,  in  conjunction  with  .Mr.  William  T 
Miller,  formerly  owner  of  the  Mlllrr  Forge  Company,  of  Piltfdmrg.  Pa.,  have 
purchased  the  machlneshops  end  foundry  of  the  Overlpnd  Machinery  Company, 
of  Denver,  and  have  incorporated  Ihe  Denver  Enffiueering  Works  Company  lo 
manufaclure  mining,  milling  and  smelling  machinery,  and  take  contracts  to 
design  and  erect  complete  miniiifi.  steam  and  electric  plant«.  Especial  atten- 
tion will  be  Kiven  to  Ihe  electrical  transmission  of  power  as  applied  (o  mines 
and  smelters,  in  which  they  have  had  considerable  experience.  The  officers  of 
the  company  are:  President,  William  T.  Miller;  vice-president.  Flank  E. 
Shepard;  secretary  and  treasurer,  Lewis  Searing.  The  Board  of  Directors  con- 
tains some  of  the  best  men  of  Denver:  Henry  R.  Wolcott.  president  of  the  Den 
ver  Equitable  Company :  Julian  A.  Kcbler,  general  manager  of  the  Coloralo 
Fuel  &  Iron  Company:  John  L.  Jerome,  treasurer  of  the  Overland  Colion 
Mills,  and  H.  H.  Dunham,  of  Wolcott  &  Vaile. 

THE  CRY  MADE  AGAINST  OVERHEAD  WIRES  has  caused  a  considerable 
inciease  in  the  demand  for  underground  conduits,  and.  as  a  consequence  uf  this 
demand,  the  Michigan  Pipe  Company,  of  Bay  City.  Mich,,  a  large  manufaclurer 
of  wooden  pipe,  situated  near  the  finest  forests  east  of  the  Rocky  Mountains, 
has  recently  put  in  special  machinery  and  a  modern  creosoling  plant  for 
making  and  treating  underground  conduits.  It  has  been  found  necessary  to 
have  the  holes  in  the  conduit  smooth  and  straight,  without  "shoulders"  in  the 
holes  or  "lips"  at  the  joints,  and  to  have  as  few  joints  as  possible.  It  is  also 
desirable  to  have  the  materials  from  which  the  conduits  are  made  softer  than 
the  lead  coverings  of  the  cables  so  as  not  to  scratch  them  or  offer  resistance  in 
pulling  them  through  from  manhole  to  manhole.  Wooden  conduits  fill  all 
these  requirements,  and  when  treated  with  dead  oil  of  coal  tar  will  last  lor 
years.  The  superior  qualities  of  creosoted  wooden  conduits  have  been  recog- 
nized from  the  first  in  Philadelphia,  where  6-'5  mrles  of  buried  wires  have  been 
said  in  them,  and  in  Brooklyn  where  the  New  York  and  New  Jersey  Telephone 
Company  has  150  miles  of  it.  In  Boston  large  quantities  have  been  laid,  and 
a  great  deal  is  being  laid  there  at  the  present  time.  The  Michigan  Pipe  Com- 
pani'  is  now  turning  out  large  quantities  of  creosoted  conduit  for  eastern  points. 


Business    Hottces, 


ELECTRIC  LEAGUE.—Meets  every  Thursday  evening.  100  West  24th  Street. 
Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  Street.  Syracuse,  N.  V. 

NOTICE  IS  HERBY  GIVEN  that  I  have  no  connection  with  the  old  Newton 
Electric  Company  and  am  not  in  any  way  responsible  for  debts  contracted  by 
them  since  April  11  last.    W.  J.  NEWTON.  39  Cortlandt  Street,  New  York. 


illustrated  ^ccorb  of  (Electrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  JUNE  4,  189S. 
[In  charge  of  Wm.  A.  Roseubaum,  177  Times  Building.  New  York.] 

REISSUE  of  527.958.  11.498.  ELECTRICAL  SIGNALLING  SYSTEM;  B.  A. 
Fiske.  United  States  Navy.  App.  filed  Feb.  lo.  18SS.  The  combination  of 
a  source  of  electricity,  two  bodies  of  conducting  material,  two  contacts  mov- 
ing thereon,  an  electrical  indicating  instrument,  the  said  elements  being 
connected  in  a  Wbeatstone  bridge  circuit,  the  said  circuit  being  constructed 
so  that  when  the  two  contact  arms  on  the  conductors  press  at  points  simi- 
larly marked  at  the  two  stations,  the  bridge  is  not  in  equilibrium,  and  the 
indicating  instrument  is  normally  deflected,  so  that  any  disarrangement  of 
the  circuit  will  cause  it  to  fly  back  to  a  neutral  position  and  thus  indicate 
the  defect. 

540.239.  TELEPHONE  SYSTEM:  W.  W.  Dean,  St.  Louis.  Mo.  App.  filed  Feb. 
21,  1895.  The  combination  of  a  number  of  lines  extending  to  a  central  sta- 
tion, a  battery  at  the  said  central  station  connected  with  all  of  said  lines,  a 
retardation  coil  included  in  circuit  between  each  line,  a  storage  battery  in 
the  line  circuit  at  each  sub-station  and  adapted  to  be  travel sed  by  current 
from  the  said  battery,  and  switch  contacts  controlled  by  the  removal  of  the 
telephone  from  its  book  for  closing  the  said  storage  battery  in  a  local  cir- 
cuit with  the  microphone  and  the  primary  of  the'induction  coil,  whereby 
the  storage  batteries  are  charged  by  the  centra]  station  battery,  the  inter- 
position of  the  said  retardation  coils  preventing  the  diverting  of  the  voice 
currents. 

540.244.  ELECTRIC  HEATER:  E.  B.  Gold.  New  York,  N.  Y.  App.  Sled  Jan. 
LI).  1S95.  The  combination  of  horizontal  coils  of  resistant  wire  and  vertical 
insulating  supporting  plates,  having  end  projections  between  which  the 
coils  are  stretched  and  lateral  projections  embracing  the  coilsat  intervals  on 
opposite  sides  and  constructed  to  leave  air  spaces  between  the  plates  and 
free  openings  at  top  and  bottom  for  the  circulation  of  air  through  the  coils. 

540,264.  APPARATUS  FOR  EXTINGUISHING  FIRES;  J.  G.  Loirain.  London. 
England.  App.  filed  Sept.  28.  1893.  The  combination  of  a  valve  and  a  piece 
of  fusible  conducting  material  inserted  as  a  wedge  between  two  parts  of 
the  apparatus  and  serving  to  sustain  the  valve  in  normal  position,  a  source 
of  electric   energy  having  a  circuit,  and    a  circuit  closer  for  the  said  circuit. 

540.30S.  CLOSED  CONDUIT  ELECTRIC  RAILWAY;  M.  F.  Flynn.  Stamford. 
Conn.    App.  filed  July  28,  1894.  The  combination  of  a  conduit  having  supply 


and  return  wires  i  herein,  a  contact  rail  with  a  trolley  mounted  thereon, 
switches  at  intervals  on  the  said  contact  rail  adapted  to  connect  with  the 
supply  and  return  wires,  and  mechanism  carried  by  Ihe  trolley  to  success- 
ively close  and  open  the  switches  to  the  supplj  wire. 
540.323.  ELECTRO.MAGNETIC  WINDING;  O.  F.  Loomis  and  C.  A.  Pieice, 
Bound  Brook,  N.  J.  App.  filed  March  9.  1895.  A  winding  or  coil  comprising 
a  tape  composed  of  sets  of  strips  of  metal  arranged  end  to  end,  the  strips  of 
each  set  being  placed  flatly  together,  said  sets  being  connected  together  at 
the  overhanging  ends  and  forn:ing  smooth  lap  joints  wih  each  other  and 
wound  on  edge. 

£40.325.  ELECTRICAL  TROLLEY  FOR  CANAL  BOATS;  A.  C.  Mather,  Chicago. 
111.  App.  filed  Dec.  1.  1893.  A  canal  boat  fitted  with  a  trolley  having  special 
arrangements  to  enable  the  trolley  to  swing  with  the  movement  of  the  boat 
and  prevent  the  said  trolley  from  jumping  from  the  wire. 

540,333.  ELECTRIC  ARC  LAMP  AND  CARBON;  C.  A.  Pfluger,  Chicago.  III. 
App.  filed  Oct.  13.  1894.  The  combination  of  a  carbon-feeding  mechanism 
with  two  electrodes,  each  elliptical  in  cross-section  and  composed  of  an  outer 
wall  of  carbon  with  an  inner  carbon  material,  also  elliptical  and  varying  in 
texture  from  the  outer  wall. 

540.340.  TROLLEY  POLE  WITH  LOCKING  WHEELS;  T.  Thomson,  Newark. 
N.  J.  App.  filed  Oct.  29.  1S<M.  The  combination  of  a  trolley  pole,  having  a 
suitable  arm.  trolley  wheels  set  one  in  advance  of  the  other  and  adapted 
lo  be  forced  together  by  a  spring  to  clutch  Ihe  wire,  and  a  device  attached  to 
the  trolley  leader  to  release  the  wheels  from  the  wire. 

340.341.  ELECTRIC  BURGLAR  ALARM;  J.  Tomney.  New  York,  N.  Y.  App. 
filed  May  2,  1892.  The  combination  of  a  circuit  extending  through  the  prem- 
ises to  be  guarded,  a  signaling  instrument,  a  commutator  for  bringing  into 
circuit  temporarily  a  piedetermined  resistance  at  the  time  of  clo.sing  up  the 
guarded  premises. 

540.351.  DYNAMO-ELECTRIC  MACHINE  ;  G.  De  Campf  SI.  Louis.  Mo.  App. 
filed  Sept.  24,  ISiM.  The  combination  of  a  shaft  having  bearings  between  the 
field  magnets,  an  armature  mounted  on  such  shaft  on  the  opposite  of  the 
field  magnets  from  the  armatureand  balancing  the  same,  such  armature  and 
fly-wheel  adapted  to  revolve  parallel  to  the  field  magnet  coils. 
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540.."5:.  PAI'KR  REGISTHRING  MACHINl-::  T.  C.  Dcxler.  Pearl  River,  N.  Y. 
App.  filed  Aug.  S.  1804.  A  paper  legi^leilng  iiinchine  haviiij!  media iiimi  f»r 
shiftiog  the  paper  laterally,  a  plurality  of  electric  circuit:).  electroniafEnels 
therein,  controlling  the  action  of  the  said  mechanism  on  the  paper,  and  two 
separate  circuit  controllers  at  opposite  sides  of  the  longitudinal  path  ot  the 
paper,  adjusted  iudependeutl.v  of  each  other. 


No.  11,498.— Electricai,  Signaling  System. 


540.358.  ELECTRIC  SWITCH:  J.  O.  Heinze,  Jr..  Lynn,  Mass.  App.  filed  Dec. 
4.  1894.  A  switch  having  one  or  more  blades  attached  to  a  shaft,  one  or  more 
boxes  on  the  shaft  for  receiving  one  end  of  each  blade,  the  shaft  having  a 
handle  for  actuating  it.  a  pin  secured  to  the  shaft,  and  a  spring  having  a  seat 
for  receiving  the  pin  and  holding  the  shaft  in  a  fixed  position  when  the 
blades  are  in  contact  with  the  contact  pieces,  and  means  for  moving  the 
shaft    from  engagement    with  the   .--pring  as    the    blades    leave   the    contact 


pieces   to  permit 
give  an  increased 


e    spring    to  exert  its    tension  ( 
petus  to  it. 


the   shaft  and  thereby 

App.  filed  March  29, 
ith  an  adjustable  con- 
t  of  an  electric  circuit 
may  be  introduced  in 


540.367.       CONTACT    POST;  R.  Segerdahl.  Chicago.  111. 

18*>4.    A  hollow  standard  of  non-conducting  material  i 

tact  passing  through    it.  and  a  connector  which  is  pai 

arranged  to  engage  with  the  contact,  so  that  the  samt 

and  maintained  as  a  part  ot  the  circuit. 
540,3')8.     ELECTRIC  HEATER:  J.    E.  Meek.  Denver,    Co 

1S<M.     A  heating  conductor  laced  with  the  threads  of 

ing  and  non  combustible  fabric. 

540.404.  ELECTRIC  ARC  LAMP:  H.  Radcliffe.  Milwaukee.  Wis.  App.  filed 
March  lo.  18S5.  The  combination  of  a  carbon  holder,  a  movable  arm  secuied 
thereto  and  passing  within  a  casing  but  insulated  therefrom,  another  carbon 
holder  secured  lo  the  casing  and  insulated  trom  it.  and  a  nut  or  block 
secured  to  the  movable  arm  and  a  screw  rod  in  engagement  with  the  nut 
or  block. 


App.    filed  Feb.    5, 
exible  non-couducl- 


No.  540,264,— Fire  Extinguisher. 


40,422.  SIGNAL  TRANSMITTING  APPARATUS  AND  SYSTEM  ;  H.  A.  Chase, 
Boston.  Mass.  App.  filed  Sept.  1.  1892.  The  combination  of  a  box  or  case 
provided  with  a  normally  closed  door,  a  signal  transmitting  mechanism 
therein,  arranged  and  constructed  to  transmit  one  kind  of  signal  with  the 
box  door  open,  and  another  kind  when  the  door  is  closed,  an  actuating 
device  for  the  transmitting  mechanism,  and  means  operated  by  the  actuat- 
ing device  to  prevent  the  door  being  opened  or  closed  while  a  signal  is  being 
tranimitted. 


.'=40.J43.  AUTOMATIC  SWITCH;  A.  H.  Hotiart.  Dridgeville,  Mass  App.  filed 
Oct.  (..  18<>4.  A  .switch  having  a  rotating  disc,  a  .seclor-gfar  adjustably  held 
on  the  disc,  a  gear  to  be  meshed  by  the  seclor-gear.  and  an  electric  switch 
composed  of  a  tolatlng  carrier  having  metal  contacts  and  adapted  to  be 
rotated  by  the  gear. 
540. 4».  ELECTRIC  MOTOR:  F,  Pierce.  New  York.  N.  V.  App.  filed  Dec.  3, 
ls*)0.  The  combination  ot  electromagnets,  armatures,  a  totaling  shaft,  a  cir- 
cuil'breeking  arm  and  contact  points,  and  a  spring  fastened  to  one  end  of 
the  arm  and  to  a  rigid  support  and  a  block  on  the  armature  shaft  for  vibrat- 
ing the  circuit-breaking  arm. 

S40,4f.3.  ELECTRIC  GAS  LIGHTER:  G.  W.  Shepherd.  Philadelphia,  Pa.  App. 
filed  March  13.  1H'>5.  The  combination  of  a  screen,  a  removable  crown,  a 
5xed  terminal  carried  by  the  crown  but  insulated  therefrom  and  delachably 
secured  to  the  conductor,  and  a  movable  conductor  also  carried  by  the  crown 
and  made  detachable  so  that  the  head  with  the  two  terminals  can  be 
removed  from  the  burner  for  repairs. 

540.477.  TELEGRAPHY;  C.  R.  J.  Willot,  Paris,  Prance.  App.  filed  April  24. 
1894.  The  combination  of  a  transmitting  key  connected  to  the  cable  by  two 
polariaed  relays,  one  acting  under  the  influence  of  positive  emissions,  and 
the  other  acting  under  the  negative  emissions,  the  relays  so  adjusted  that 
they  are  only  operated  by  emissions  having  a  greater  duration  than  that 
corresponding  to  a  dot  of  the  code,  and  so  determine  the  blank  space  operat- 
ing the  signals. 

540.480.  APPARATUS  FOR  U.SE  WITH  ELECTRICALLY  ILLUMINATED 
SIGNS  OR  ADVERTISEMENTS:  E.  L.  Berry  and  F.  Harrison,  London. 
England.  App.  filed  Nov.  21  1894.  The  combination  of  two  or  more  circuits 
and  a  switch  provided  with  contacts  arranged  to  break  contact  with  the 
brush  alternately  at  opposite  edges  of  the  brush. 

5J0.4S6.  TROLLEY  FOR  ELECTRIC  RAILWAYS:  T.  Euphrat,  Darien,  Conn. 
App.  filed  March  5,  1895,  The  combination  of  a  fork  having  an  ordinary 
wheel  pivoted  in  the  jaws  by  the  usual  trollev  wheel  pivot  and  the  beak 
resting  on  the  head  of  the  fork,  and  the  trolley  wheel  having  the  grfase 
chamber  and  the  detachable  trolley  pivot  confined  by  the  jaws  of  the  fork 
when  in  the  working  position. 

540.487.  ICE  DETACHING  TROLLEY  FOR  ELECTRIC  RAILWAYS:  T. 
Euphrat.  Darien,  Conn.  App.  filed  March  22,  1895.  A  trolley  wheel  having 
a  grooved  serrated  ice-breaking  face  in  combination  with  the  usual  trolley 
wheel  and  pole. 

540.529.  ELECTRICALLY  CONTROLLED  SPEAKING  TUBE;  G.  Williamson. 
McKeesport,  Penn.  App.  filed  Feb.  18.  1895.  A  speaking  tube  provided  with 
a  signal  box  comprising  a  casing  divided  into  chambers  of  which  one  is  con- 

''  nected  with  the  main  speaking  tube,  and  the  second  is  provided  with  a 
mouth-piece,  a  valve  controlling  the  connection  between  the  first  and  second 
chambers,  a  whistle  arranged  between  the  first  and  third  chambers,  and  a 
lever  for  closing  the  whistle. 


No.  540,325.— Electrical  Trolley  for  Canal  Boats. 

One  of  the  Blower  Motors. 

540,540.    underground  electrical  conductor  and  method  of 

MANUFACTURING  SAME;  J.  H.  Croskeyand  J.  Locke.  Pittsburg,  Pa.  App. 
filed  Jan.  17.  1895.  An  insulated  electric  conductor  section  comprising  a  wire 
or  wires,  a  solid  mass  of  pressed  glass  in  which  the  same  is  imbedded  and  a 
split  metallic  tube  rnclosing  said  glass. 

540  SS7.  ELECTRIC  REGULATOR:  J.  McKim.  Weir.  Kan.  App.  filed  Sept.  12, 
1892.  An  electric  regulator  consisting  of  a  hollow  coil  located  in  an  alternat- 
ing current  circuit,  electric  lamps  in  said  circuit,  a  core,  a  switch  lever  con- 
nected to  said  core  in  such  manner  that  the  movement  of  the  one  affects  the 
position  of  the  other,  and  a  contact  plate  also  located  in  the  circuit  and 
in  the  path  of  said  switch  lever,  so  that  when  the  same  is  in  contact  with 
said  plate  the  circuit  is  completed,  and  the  movement  of  the  lever  in  one 
direction  or  the  other  and  the  consequent  movement  of  the  core  farther  in 
or  out  of  the  coil,  either  diminishes  or  increases  the  brilliancy  of  the  electric 
lights. 

540,500.  CONDUIT  ELECTRIC  RAILWAY  SYSTEM:  C.  M.  Allen.  San  Fran- 
cisco. Cal.  App.  Sled  Oct.  3.  1894.  A  conduit  having  a  series  of  contact  boxes 
fixed  therein,  and  at  one  side  of  the  opening  an  insulated  main  conductor, 
movable  plates  also  wilhin  the  conduit  having  shanks  extending  through  the 
boxes  and  provided  with  rollers,  a  contact  bar  supported  from  the  car  and 
adapted  to  travel  with  it  to  form  contact  with  the  rollers  and  force  the  con- 
tact plates  together  as  it  passes,  and  means  for  withdrawing  the  movable 
contact  froma  stationary  one. 
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RECENT  PATENT  DECISIONS. 

In  the  course  of  some  editorial  remarks  recently  made  under  the 
above  caption,  we  were  led  by  the  misinterpretation  of  a  leading 
patent  decision,  into  a  misstatement  as  to  the  effect  on  an  .\mcr- 
ican  inventor  of  the  prior  issue  of  a  foreign  patent  for  the  same 
invention.  .\s  pointed  out  by  Messrs.  Hey  &  Parsons  in  anolher 
column,  our  construction  is  only  true  if  the  American  inventor 
applies  for  a  domestic  patent  on  an  invention  be  conceived  and 
reduced  to  practice  in  a  foreign  conntry.  In  this  instance  his  appli- 
cation will  be  barred  by  that  of  a  foreign  patentee,  even  though  the 
former  is  the  prior  inventor,  as  the  priority  of  the  conception  and 
reduction  to  practice  of  an  in\'€utiou  made  abroad  will  not  be  recog- 
nized as  against  the  foreign  patent  of  the  other  applicant.  .Xs  the 
conditions  referred  to  are  rarely  likely  to  exist,  the  principle  quoted 
is  one  of  little  practical  importance. 


ELECTRICITV  ON  THE  ELEVATED  ROADS. 

Quite  a  flurry  was  created  last  week  by  a  positive  announcement 
in  the  daily  papers  that  the  management  of  the  Manhattan  Elevated 
Railway  system  had  entered  into  a  contract  with  the  Westinghouse 
Company  for  the  equipment  of  its  lines  with  electric  power — the 
contract  calling  for  an  expenditure  of  $8,000,000.  The  following  day 
as  positive  a  contradiction  of  the  report  was  published  on  the  part  of 
the  Manhattan  Company,  but  with  the  admission  that  while  it  had 
not  yet  been  definitely  decided  to  abandon  steam  power,  that  matter 
was  being  seriously  considered,  and  that  an  examination  is  now 
under  way  with  a  view  to  finally  determining  the  question.  It  was 
also  denied  that  any  preliminary  arrangement  had  been  entered  into 
with  the  Westinghouse  Companj'  or  that  the  rivals  of  that  company 
would  be  discriminated  against  in  the  purchase  of  a  prospective 
equipment.  While  the  adoption  of  electricity  is  thus  not  yet  abso- 
lutely determined  upon,  it  seems  ven,-  probable  that  the  time  is 
near  at  hand  for  that  consummation. 


MAGNETIC     SYMBOLS     AND     UNITS. 

Our  English  contemporary,  the  Electrician,  in  a  slashing 
editorial  which  brings  up  remembrances  of  a  time  when  such 
editorials  in  its  columns  were  not  the  exception,  refers  to  the  use 
of  the  symbols  recommended  by  the  Committee  on  Units  of  the 
International  Electrical  Congress,  and  the  employment  of  the  names 
adopted  by  the  American  Institute  of  Electrical  Engineers  for  the 
magnetic  units,  as  an  '"anarchic  tendency"  which  it  refuses  to 
countenance  any  further.  If  we  may  be  paidoned  for  imputing  a 
motive  we  would  say  that  such  a  motive  might  be  inferred  from  the 
remark  that  ' '  block  letters  have  become  well  established  in  this  coun 
try,  "where  modern  magnetism  took  its  growth";  in  other  words, 
block  letters  are  "English,"  the  Congress  symbols  and  A.  I.  E.  E. 
names  are  foreign,  and,  therefore,  "anarchic."  The  symbolism  of 
Ampere,  the  father  of  magnetism,  but  a  foreigner,  must  retire  before 
the  symbolism  of — whom? — the  father  of  modern  magnetism — but  an 
Englishman.  Having  thns  asserted  the  time-honored  principle  of 
insularity,  our  contemporary  proceeds  to  deface  its  editorial  page 
with  block  letters  in  an  attempt  to  prove  that  quantities  expressing 
a  flux  density  in  air  and  in  iron  are  as  "distinct  from  each  other  as 
amperes  are  from  volts!"  Of  course,  the  statement  is  not  made  in 
these  words,  but  it  is  implied  in  the  conclusion  quoted.  We  also 
quote  the  following  sentences  (in  which,  however,  we  substitute  the 
luternational  Congiess  symbols),  as  a  further  illustration  of  the  pecu- 
liar views  of  our  contemporary  with  respect  to  magnetic  quantities: 
' '  While  (B  is,  perhaps,  the  magnetic  quantity  which  can  most  easily  be 
"measured  under  all  circumstances,  JC,  on  the  other  hand,  is,  we 
"venture  to  think,  the  magnetic  quantity  which  never  has  been 
"directly  measured.  It  has  been  calculated  from  the  magnetizing- 
"current,  and    has    been    determined    from    the    mechanical  force 
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'•exerteii  on  magnets  suspended  in  air,  or  from  the  density  of  lines 
"of  force  produced  iu  air;  but  when  we  have  to  deal  with  a  solid 
"magnetic  medium,  there  is  no  means,  direct  or  indirect,  of  deter- 
"  mining  ,1C  at  any  particular  point.  All  that  is  possible  is  to 
"measure  the  magnetizing  current,  and  to  calculate,  by  means  of 
"assumptions,  an  average  value  of  3C-  "  No  stronger  argument  for 
the  introduction  of  the  term  g^ai/ss  could  exist  than  the  apparent 
deplorable  misconception  which  so  eminent  a  paper  as  the  Eliclti- 
lian  reveals  concerning  the  relation  between  these  two  quantities. 
This  looseness  of  thought  and  expression  arises  only  from  a  want  of 
a  proper  terminology,  for  as  soon  as  proper  units  are  iutro.Uiced, 
such  errors  become  impossible. 

THE   BERLINER  OPINION. 

We   print   elsewhere   a   synopsis   of   the    belated  opinion  of    the 
United  States  Circuit  Court  of  Appeals,  at  Boston,  in  the  Berliner  case, 
which    confirms   the   prediction    made   in  these   columns  that    the 
important    issue  with    respect  to   the  validity  of    the    1891    Berliner 
patent   remains   practically  unaffected.     To  many  the    opinion  will 
appear   to   possess   an   ex  parte   tone    not    usually  associated  with 
judicial  utterances,  but  this  may  reasonably  be  ascribed  to  a  probable 
tendency  on    the  part  of   the  leg=il  mind  to  treat  a  decision    after  it 
has  once  been    definitely  determined,  as  if   it  were  the  subject  of    a 
brief.     There  are  others,  however,  who  do    not  consider   the  atmo- 
sphere of  Boston  a  particularly  healthy  one    in  which  to    try  a  tele- 
phone   case,  and    these   may  be   inclined   to   place  on    this  feature 
another  construction    than  the  one   just  suggested.     It  will    be  seen 
that  the  court   showed  little    respect  for   the  fraud    issue,  going    so 
far  as  to  say  that  the  record  rather  suggests  hostility  on  the   part  of 
the  Patent  OfiBce    toward  the   American    Bell  Company.     Nor   is    it 
any  more  patient  with  the  contention  of  the  Government  that  it  was 
incumbent  upon  the  officials  of    that   company  to   suggest  methods 
to  speed  the  microphone  application,  and   that  its  possession  of    the 
fundamental    Bell    telephone   patent  added    a   duty  in  this  respect. 
The   court   considers   that  a  certain    situation    existed,  unfavorable, 
perhaps,  toward    the  public  interest,  but    since    the  American    Bell 
Company  had  done  all  that  reasonable  usage  required,  it  is  not  sub- 
ject to  just  criticism  for  accepting  that  situation  as  it  found  it.     The 
unusual  delay  in  the  issue  of  the  patent  is  ascribed  to  the  Patent  Office 
system  and  the  first  portion  of  the  opinion  concludes  with  a  sugges- 
tion that  Congress    should  pass  the    necessary  legislation    to  correct 
this  evil,  which  is  declared  to  be  beyond  the  reach  of  the  judiciary. 
On  the  other  issue  of  the  suit— that  the  1891  Berliner  patent  is  void 
on    the  ground    that  the  1880   Berliner    patent  was   granted  for    the 
same   invention  on    the  same  application    to  the  same    inventor— it 
was  decided    that,  as  the  grant  of    the    later  patent  was  within    the 
lawful    authority  of   the  Commissioner  of   Patents,  and   no  proof  of 
fraud  or  gross  error  existing,  the  courts  have  no   jurisdiction  in  the 
present  action.     With  a  remarkable  exception    that  will  be  referred 
to  later,  this  portion  of    the  opinion  is  confined  lo  arguments  show- 
ing that    the  court  is  barred    by  statute  from   jurisdiction    to   deter- 
mine the  identity  of   the  two  patents,  and  it  is  expressly  stated  that 
the  question  of  the  validity  of  the  later  patent  is  left  without  preju- 
dice, to  be   tested,  if  desired,  by  other  methods   provided    b}'  law-, 
should  it  involve  olher    individual  or  corporate  rights.     The  excep- 
tion above  mentioned  is  a  suggestion    by  the  court  that   the  case  at 
bar   does   not,  as   contended    by  the  Government,  come    under  the 
Miller  vs.  Eagle    decision;  the  suggestion    seems  to   bean    entirely 
gratuitous  one,  as   it  is  made  as  a  remark  and    then  dismissed  with 
the  statement  that,  as  the  point  was  not  made  by  the  Bell  Company 
the    court  cannot   take    cognizance  of   it.     The  point    made  in    the 
suggestion  is  rather  obscure,  but  apparently  means  'bat  as  the  Eagle 
vs.  Miller  case  involves  two  patents  for  the  same  invention  issued  to 
the  same  applicant,  it  does  not  fit  the  facts  in  the  Berliner  case,  where 
the  1880   patent  was  issued  to  Berliner,  and  the  1891  patent  to  the 
American    Bell    Telephone    Company  as   the   assignee  of    Berliner. 
Assuming,  however,  that  this  is  true,  and  that  the  Miller  vs.  Eagle 
case  cannot  be  applied  to  the  facts  as  presented  by  the  Government 
in  the  present   case,  the  issue  thus    presented  is  merely  a    technical 
one,  and   does   not   imply  that    the   1891    patent    is    valid.     .\s  we 
recently  observe^   ia  these  columns,  the   Miller  vs.  Eagle    decision 


was  of  importance,  not  on  account  of  establishing  any  new  princi- 
ple, but  because  it  authoritatively  interprets  the  old  established 
principle  that  two  patents  cannot  be  issued  for  one  and  the  same 
invention.  If  the  Government  has  erred,  as  suggested,  it  has  done 
so  in  attempting  to  correlate  one  set  of  facts  to  another  set  when  the 
conditions  of  the  two  were  different.  The  result  will  be  that  in 
future  litigation,  should  the  suggestion  be  considered  to  have 
weight,  the  test  of  validity  will  probably  be  directly  applied,  instead 
of  indirectly,  as  iu  the  present  case.  The  refusal  to  permit  the 
filing  of  an  amendment  to  the  bill,  alleging  collusion  between  the 
Bell  and  Drawbaugh  interests,  is  based  upon  the  ground  that  in  a 
case  on  appeal  no  new  matter  can  be  considered,  so  that  the  refusal 
does  not  affect  the  strength  of  allegations.  In  conclusion  it  may 
then  be  said  that  while  the  opinion  may  dispose  of  the  issue  of 
illegal  delay  as  based  upon  the  facts  presented,  it  leaves  unpreju- 
diced the  additional  charges  made  in  the  amendment.  As  to  the 
validity  of  the  1891  ]>atent,  this  issue  is  in  better  condition  than 
before  Judge  Carpenter's  opinion,  for  it  has  the  weight  of  his 
adjudication  in  its  favor,  and  is  unaffected  by  the  decision  on 
appeal,  not  excepting,  we  believe  it  may  be  said,  the  suggestion  of 
the  latter  court.  The  opinion,  therefore,  as  predicted  in  these  col- 
umns, materially  modifies  the  adveise  conclusions  that  might  have 
been  drawn  from  the  bare  decision,  and  the  course  now  indicated 
is  a  contest  by  an  alleged  infringer  of  the  validity  of  the  1891 
patent  on  all  of  the  points  entering.  Such  a  suit  would  seem  to 
have  a  more  favorable  prospect  than  the  Government  suit  at  any 
time  presented,  for  it  would  involve  none  of  the  complications  that 
have  entered  into  the  latter. 


The  Buffalo°Niagara  Franchise. 


At  the  meeting  of  the  Buffalo  Council  on  June  6,  the  astonishing 
announcement  was  made  that  the  Niagara  Falls  Power  Company 
had  not  yet  been  officially  notified  of  the  action  some  weeks  ago  of 
the  Council  with  respect  to  granting  a  franchise  to  that  company 
for  the  introduction  of  current  from  Niagara  into  the  city.  At  the 
same  meeting  of  the  Council,  Jacob  Busch  and  Thomas  Murphy, 
on  the  part  of  another  company,  asked  permission  to  lay  conduits, 
string  wires  and  erect  poles  throughout  the  city. 

The  petition  stated  that  the  Niagara  Falls  Power  Company  had 
been  negotiating  with  the  city  for  about  a  year  without  accomplish- 
ing anything.  It  was  also  stated  that  the  applicant  company  wouid 
arrange  to  connect  with  any  power  compan}',  and  that  it  desired 
the  privilege  of  using  any  and  all  of  the  streets  of  the  city  subject 
to  reasonable  restrictions.  The  application  was  tabled  by  the  com- 
mittee for  two  weeks,  and  the  corporation  counsel  requested  to  pre- 
pare a  franchise  and  to  advise  the  aldermen  of  the  power  vested 
in  the  city  to  grant  a  franchise 


Niagara    Meeting    of     the     American     Institute    of    Electrical 
Engineers. 


Since  the  preliminary  programmes  of  the  Niagara  Falls  meeting 
were  distributed  to  the  members,  the  convention  rate  of  one  and 
one-third  fare  on  the  certificate  plan,  has  been  granted  by  the  Cen- 
tral Traffic  Association  and  the  Boston  Passenger  Committee.  This 
together  with  the  concession  of  the  Trunk  Line  Association  covers 
practically  all  the  territory  east  of  the  Mississippi  River  and  north 
of  Richmond  and  St.  Louis,  conditional  upon  an  attendance  of  100 
who  have  traveled  by  rail  to  the  meeting.  Those  who  expect  to 
attend  the  meeting,  whether  members  or  not,  are  requested  to  send 
their  names  to  the  secretary  at  26  Cortlandt  Street,  New  York. 


Production  of  Copper  and  Zinc. 


Comparing  the  production  of  copper  and  zinc  for  the  years 
1893-94,  the  Engineering  and  Mining  Journal  says  that  while  our 
total  production  of  copper  showed  an  increase  of  26,250,000  pounds, 
the  estimated  value  at  the  place  of  production  was  lower  by  fl,640,- 
000  iu  1894  than  in  1893.  The  output  of  copper  during  the  last  year 
was  110,483  metric  tons,  and  of  zinc,  74,004  metric  tons.  Similarly, 
the  production  of  zinc  decreased  only  2,250  tons  or  about  3  per 
cent.,  while  the  value  reported  was  less  by  about  $1,000,000  or  16,6 
per  cent. 
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The  Berliner  Opinion. 


The  opinion  of  the  United  States  Court  of  Appeals  in  the  lierlincr 
case,  which  was  made  public  on  Friday  of  last  week,  is  of  unusual 
length,  covering  40  large  octavo  pages  as  printed.  The  opinion  was 
written  by  Justice  Putnam  and  concurred  in  by  Justices  Colt  and 
Nelson.  The  greater  portion  is  devoted  to  considering  the  issue  of 
illegal  delay,  and  of  this  we  shall  abstract  merely  the  more  general 
clauses,  as  the  arguments  refer  principally  to  technical  points  in 
Patent  Office  procedure,  and  lo  the  course  of  the  Drawbaugh  patent 
litigation. 

The  opinion  6rst  takes  up  the  point  of  illegal  delay  in  issue,  and 
proceeds  to  dismiss  from  consideration  the  point,  that  since  the 
lierliner  patent  extends  "against  justice  and  equity"  the  original 
monopoly  of  the  Bell  Telephone  Company,  the  latter  company 
should  therefore  have  exercised  extraordinary  diligence  in  speeding 
the  Berliner  application.  So  far  as  the  law  is  concerne<l,  it  is  held, 
the  patent  in  suit  is  to  be  tested  independenth'  of  the  Bell  patent. 
There  can  be  but  one  law  touching  alleged  delays*  in  the  progress 
of  an  application  through  the  Patent  Office,  and  touching  the  duty 
of  applicants  with  reference  thereto,  whether  the  invention  was 
from  the  outset  seen  to  be  valuable,  or  only  afterward  proves  to  be 
so,  or  always  remains  of  little  account.  To  deny  this  is  to  deny 
that  the  laws  are  equal,  and  would  furnish  a  standard  for  the  deter- 
mination of  the  rights  of  patentees  too  fickle  and  imaginative  to 
form  a  proper  basis  for  the  use  of  a  court  of  law. 

Exception  is  taken  to  Judge  Carpenter's  statement  that  the  Bell 
Company  "intentionally  delayed"  the  prosecution  of  the  Berliner 
application,  the  evidence  only  admitting  of  a  claim  that  it  sub- 
mitted to  delays  which  it  was  in  its  power  to  prevent.  In  order, 
however,  to  undertake  to  lay  down  a  rule  of  law  or  of  fact  that 
acquiescence  in  the  delay  of  a  public  official  who  is  bound  to  perform 
a  certain  act  involves  an  unlawful  purpose  because  it  may  result  to 
the  advantage  of  the  applicant,  an  important  element  should  not  be 
omitted.  If  the  applicant  is  under  no  obligation  touching  the 
delay,  there  is  no  rule  of  law  by  which  it  can  be  said  that,  because 
he  may  receive  an  incidental  benefit  therefrom,  his  purpose  in 
relation  thereto  is  unlawful.  A  man's  motives  will  jiot  make 
wrongful  an  act  which,  in  itself,  is  not  wrongful. 

Referring  to  the  epithets  charging  the  commissioner,  and  other 
officers  of  the  Patent  Office,  with  conscious  violation  or  neglect 
of  duty,  or  ignorance  and  incapacity,  the  opinion  states  that  they 
are  unsupported  by  the  proofs  in  the  case,  unless  it  can  be  claimed 
that  they  constitute  the  language  which  the  law  applies  in  con- 
sequence of  delays  which  possibly  might  have  been  prevented  by 
the  public  officials. 

The  court  feels  compelled  to  say  that  if  the  record  suggests  any 
dereliction  of  official  duty,  it  was  in  the  form  of  a  continued  hostility 
to  the  American  Bell  Telephone  Company,  and  of  an  indisposition 
to  grant  the  application  for  the  Berliner  microphone,  with  a  concur- 
rent disposition  to  nurse  and  favor  the  Drawbaugh  application, 
either  for  its  own  direct  advantage,  or  for  the  purpose  of  defeating 
inventions  controlled  by  the  defendant  corporation.  Notwithstand- 
ing the  proofs  do  not  convict  the  officials,  they  show  enough  to 
have  warranted  the  American  Bell  Telephone  Company  in  guarding 
itself  against  the  possibility  of  such  a  disposition  on  their  part 
during  the  period  covered  by  the  nine  years  between  June  9,  1882, 
and  the  issuing  of  the  patent  now  in  dispute.  Under  these  circum- 
stances, an 3  after  the  American  Bell  Telephone  Company  and  ils 
solicitors  had  performed  the  customary  duties  with  reference  to  the 
forwarding  of  its  application,  including  all  those  things  required 
by  statute,  or  by  the  Patent  Office,  the  prompt  performance  of  all 
which  is  conceded  by  the  United  States,  it  is  not  for  a  court  of  law 
to  say  that  that  corporation,  as  to  all  the  unofficial  methods  which 
it  might  take,  or  might  omit  to  take,  for  the  advantage  of  its  case, 
was  not  entitled  to  use  its  own  judgment  with  reference  to  the 
methods  and  persistency  of  jepresentation  to  public  officers,  espe- 
cially those  whom  they  had  some  reason  to  regard  as  unfriendly. 

As  to  the  extreme  diligence  incumbent  on  the  part  of  the  Bell 
Company,  the  court  holds  that  the  United  States  has  not  established 
that  such  a  duty  was  necessary.  As  far  as  the  proofs  go,  the 
course  of  the  application  was  in  accordance  with  the  usages  of  the 
Patent  Office,  and  was  such  as  the  officials  there,  acting  in  good 
faith  and  according  to  their  practical  experience,  determined  at  the 
time  to  be  on  the  whole  the  best.  To  say  that  the  Bell  Company 
was,  as  claimed,  bound  to  do  in  the  public  interest  all  that  it  had 
a  right  to  do  in  its  own,  and  that  if  it  did  not  do  this  it  should  pay 
the  penalty  of  a  forfeiture  of    an  invention    said    to    be    extremely 


valuable,  is,  the  opinion  states,  a  proposition  so  unreasonable  that 
the  mere  statement  of  it  by  the  United  Slates  seems  to  confess  the 
weakness  of  its  case  It  ileclares  that  the  whole  tenor  of  the  case 
of  the  United  States,  sfj  far  as  it  is  supp<jrled  by  the  proofs,  has 
this  same  aspect,  through  the  appearance  of  requiring  of  the 
defendant  corporation  a  degree  of  diligence  and  astuteness  appar- 
ently greater  than  that  which  would  be  expected  from  other 
inventors. 

.\fler  examining  the  evidence  the  court  states  that  it  is  plain  the 
commissiohers  were  at  various  crucial  points  personally  acquainted 
with  the  magnitude  of  the  controversy,  and  with  some  of  its  details. 
Knowing  its  magnitude,  they  knew,  at  least  in  a  general  way,  that 
iletriment  to  the  public  interests  would  come  from  delay  in  the 
progress  of  the  case,  in  the  event  that  it  was  followed  by  the  issue 
of  a  patent.  This  was  all  which  it  was  necessary  they  should  know, 
as  it  is  the  pith  of  the  entire  complaint  of  the  United  States.  Hav- 
ing thii  knowledge,  the  claim  of  the  United  States  that  the  Ameri- 
can Bell  Telephone  Company  should  have  suggested  on  the  record, 
or  anywhere  else,  that  delay  in  the  application  was  prolonging  the 
monopoly  of  the  microphone,  falls,  of  course,  to  the  ground,  unless 
the  extreme  proposition  is  accepted  that  it  was  the  duty  of  that 
corporation  to  keep  this  fact  constantly  before  the  eyes  of  the  com- 
missioner personally. 

Discussing  the  claim  that  the  Patent  Office  could  have  disposed 
of  the  Drawbaugh  application,  and  thereby  released  the  Berliner, 
the  court  says  that  the  American  Bell  Telephone  Company  was 
compelled,  with  reference  to  the  progress  of  this  application,  to 
meet  the  practical  condition  of  things,  and,  therefore,  whatever 
may  now  be  said  as  to  the  theoretical  side  of  the  law,  it  is  more 
appropriate  to  the  purposes  of  this  case  to  observe  that  Drawbaugh 's 
solicitors  did  succeed  in  practically  retaining  his  application  under 
adjudication  by  the  Patent  Office,  until  near  the  close  of  October, 
1891.  The  American  Bell  Company  is  not  subject  to  just  criticism 
if  it  accepted  the  situation  as  it  found  it. 

In  regard  to  awaiting  the  result  of  litigation  in  the  Drawbaugh 
case,  the  court  says  it  is  satisfied  from  the  evidenc;,e.  and  the  reason 
and  probabilities  of  the  thing,  that  whatever  common  consent  there 
was  to  abide  the  result  of  the  litigation,  was  the  consequence  of  the 
independent  judg  :;ent,  formed  fairly  and  honestly — at  least  by  the 
officials  of  the  Patent  Office  and  by  the  representatives  of  the 
American  Bell  Telephone  Company — that  on  the  whole  this  was  the 
best  thing  to  do;  and  the  common  consent  consisted  onh-  in  the 
interchange  of  these  views.  But  assuming,  the  opinion  continues, 
that  it  was  not  wise,  that,  under  the  circumstances,  the  commis- 
sioner made  an  error  of  judgment,  that  it  was  his  duty  to  have  pro- 
ceeded regardless  of  the  pending  litigation,  and  that  also  the  Ameri- 
can Bell  Telephone  Company  conmitted  an  error  in  sharing  his 
judgment,  is  the  court  to  impose  on  this  corporation  the  penalty  of 
losing  its  valuable  patent  on  that  account,  and  give  the  United 
States,  whose  officers  also  shared  in  the  same  error,  the  entire 
benefit  of  the  penalty?  On  every  principle  such  a  conclusion  would 
be  an  outrage  on  justice,  and  in  violation  of  the  fundamental  rules 
by  which  the  law  refrains  from  imposing  punishments  on  parties 
who  honestly  exercise  their  judgments  under  the  existing  circum- 
stances, especially  circumstances  of  difficulty.  The  court  concluded 
that  in  this  connection  the  American  Bell  Company  had  done  all 
that  reasonable  usage  required  of  it. 

The  practical  summing  up  of  the  various  suggestions  of  the  Gov- 
ernment, according  to  the  Court,  amounts  virtually  to  a  censure  of 
the  American  Bell  Company  for  not  reforming  both  the  practice 
and  officials  of  the  Patent  Office,  and  it  thinks  that  the  case  may  be 
justly  stated  in  this  form;  this  demand  is  declared  without  parallel 
or  precedent,  and  thus  put,  the  case  shows  itself  so  revolutionary 
as  to  require  the  legal  mind  lo  request  it  on  mere  statement. 

The  opinion  on  the  issue  of  illegal  delay  concludes  by  stating 
that  the  United  States  has  not  established  that  there  rested  with  the 
Bell  Company  an  extraordinary  duty  which  could  be  discharged 
only  by  the  greatest  possible  diligence  in  the  prosecution  of  its 
application.  Moreover,  if  there  was  any  such  rule  in  law,  the  United 
States  has  failed  to  meet  the  burden  resting  on  them,  of  proving 
that  the  lack  of  compliance  with  it  in  this  case  had  any  practical 
result  in  producing  the  delays  complained  of.  It  would,  indeed,  be 
quite  plausible  to  declare  that  the  American  Bell  Telephone  Com- 
pany, with  all  its  resources,  could  have  found  some  way  to  break 
the  deadlock  if  it  had  earnestly  desired  so  to  do.  But  the  courts 
have  never  yet  been  vested  with  authority  to  deprive  any  person  or 
corporation  of  property  or  rights  on  the  strength  of  any  such  mere 
assertion,  nor  without  allegations  and  proofs  in  a  definite  and  prac- 
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tical  fomi.  The  lack  of  these  aids  the  proposition  that  there  is  no 
such  obligation  as  claimed  by  the  United  States.  There  is  no  pre- 
cedent, nor  does  the  proposition  of  the  United  States  rest  on  any 
principle  which  can  be  supported  by  authority  from  any  quarter,  or 
by  any  method  of  reasoning  which  connects  it  with  any  funda- 
mental legal  doctrine.  By  granting  a  patent  for  a  meritorious  inven- 
tion the  United  States  parts  with  nothing  which  it  before  had,  but 
only  recognizes  and  supports  for  a  limited  period  the  equitable  title 
of  the  patentee.  The  court  thinks  this  is  the  first  instance  where 
the  common  law  prevails,  that  it  has  been  sought  to  revoke  by 
legal  proceedings,  on  the  ground  of  imputed  or  merely  legal  fraud, 
a  grant  of  this  character,  issued  to  a  subject  after  full  oeficial  knowl- 
edge of  all  the  facts,  where  there  has  been  no  deceit,  collusion  or 
corruption,  and  where  the  subject  duly  complied  with  all  statutory 
and  departmental  requirements,  merely  because  the  oflScers  in 
charge  have  been  dilatory  and  the  subject  failed  to  use  zeal  in 
spurring  them  on.  The  law  goes  quite  far  enough  in  protecting  the 
State  against  the  acts  and  omissions  of  its  agents,  without  the  court 
pushing  to  the  extreme  of  adopting  this  heretofore  unheard  of  propo- 
sition. 

The  court  adds  that  while  the  delay  in  this  case  was  unusual,  it 
was  not  unprecedented,  as  shown  by  the  record,  and  results  from 
something  in  the  Patent  OflBce  system  which  should  be  corrected 
by  Congress  and  cannot  be  reached  by  the  courts. 

The  other  issue  in  the  suit  is  then  taken  up — ihat  tJie  1891  Berliner 
patent  is  void  on  the  ground  that  the  1880  Berliner  patent  was 
granted  upon  the  same  application  to  the  same  applicant  for  the 
same  invention.  Referring  to  the  fact  that  the  United  States  rests 
its  case  on  this  point  on  the  Miller  vs.  Eagle  Manufacturing  Com- 
pany decision,  the  court  remarks  that  the  facts  in  the  case  at  bar 
on  their  face  are  not  like  those  of  the  Miller  vs.  Eagle,  as  here  the 
two  patents  claimed  to  interfere  were  not  issued  to  the  same  appli- 
cant, and  the  acquirement,  after  it  issued,  by  the  American  Bell  of 
the  1880  patent  would  not  necessarily  estop  the  assignee.  As  this 
point  is  not  made  by  the  Bell  Companj',  the  court  considers  that 
the  case  raises  an  estoppel,  of  which  the  parties  were  aware,  not 
brought  to  the  attention  of  the  court,  and,  therefore,  it  is  compelled 
to  investigate  the  question  independently  of  that  suggestion. 

The  opinion  proceeds  to  say  that  the  most  that  can  be  claimed  by 
the  United  States  is  that  the  officials  of  the  Patent  OfBce,  having 
all  the  law  and  facts  before  them,  erred  in  the  exercise  of  their  free 
judgment  in  the  determination  that  the  earlier  patent  did  cover  the 
invention  described  and  claimed  in  the  later  one.  Even  were  this 
so,  the  result  was  not  a  mistake  in  the  sense  of  the  law  in  its  appli- 
cation to  the  principles  of  cancellation  of  deeds  and  other  instru- 
ments; but  it  was  merel}'  an  erroneous  judgment  and  determination 
of  the  ultimate  fact  deduced  from  the  primary  facts,  all  of  which 
were  known. 

As  the  court  is  clear  that  this  proposition  of  the  United  States 
cannot  be  sustained  on  the  law,  even  admitting  the  facts  to  be  as 
claimed,  it  adds  that  it  will  not  undertake  to  determine  the  ques- 
tion of  the  substantial  identity  of  the  respective  claims  of  the  two 
patents,  or  any  of  them,  preferring  to  leave  that  without  prejudice' 
in  the  event  it  hereafter  involves  other  individual  or  corporate  rights. 

The  court  considers  the  main  questiou  to  be,  whether  the  issuing  of 
the  second  patent  to  the  same  applicants  for  the  same  invention, 
under  such  circumstances  that  it  was  not  clearly  manifest  that  the 
inventions  were  the  same,  and  that  there  might  be  a  reasonable 
difference  of  opinion  on  the  point  of  identity,  involved  in  the  view 
of  the  statutes  touching  patents  such  an  excess  of  power  as  would 
justify  a  court  in  equity  in  rescinding  the  second  patent  thus  issued. 
The  court  states  it  cannot  put  the  case  more  strongly  than  this  in 
favor  of  the  United  States,  because  at  the  best  it  must  be  admitted 
by  the  United  States  that  there  is  a  reasonable  doubt  on  the  point 
of  identity.  A  number  of  decisions  are  cited  and  discussed,  and 
the  court  concludes  that  it  is  evident  that  the  action  of  the  commis- 
sioners, so  far  as  this  issue  is  concerned,  was  merely  a  finding  of 
facts,  and  that  a  statute  quoted  vests  in  the  commissioner  of  patents 
authority  to  issue  such  patents  as  on  examination  he  deems  proper 
to  issue,  that  none  such  issued  are  ultra  vites,  that  all  such  are 
within  the  scope  of  his  powers  within  the  meaning  of  expressions 
cited  from  the  Supreme  Court,  and  that  there  is  nothing  in  this  case 
which  excepts  it  from  the  general  rule,  that,  under  these  circum- 
stances, the  courts  can  exercise  no  jurisdiction. 

"But,"  concludes  the  opinion  on  this  point,  "we  have  pursued  the 
matter  already  further  than  was  necessary.  It  is  clear,  on  this  part 
of  the  case,  that  we  are  barred  from  taking  jurisdiction  by  reason 
of  the  statute  provisions  which  give  special  remedies  to  an  applicant 


whose  patent  is  refused,  and,  passing  by  this,  that  also  the  issue  of 
this  patent  was  within  the  scope  of  the  authority  of  the  Commis- 
sioner, and  no  mistake  being  proven,  and  no  other  equitable  ground 
appearing,  we  cannot  revise  his  action  in  this  suit.  " 

The  court  refuses  permission  to  file  an  amendment  to  the  bill, 
alleging  that  the  Bell  Company  and  representatives  of  the  Draw- 
baugh  application  acting  in  concert  procured  the  consent  of  the 
commissioner  of  patents  to  await  the  decision  in  the  Urawbaugh 
cases,  the  Bell  Company  thereby  violating  its  duty  to  speed  the 
patent  for  the  microphone.  The  court  states  that  it  had  already 
found  that,  as  the  record  now  stands,  it  contains  no  proof  to  sustain 
an  allegation  of  this  character.  Therefore,  an  amendment  of  this 
nature  would  require  the  opening  of  the  record  below  for  further 
proofs.  It  is  not  at  all  a  case  where  a  complainant  has  proved  his 
case,  but  his  allegations  are  found  by  the  .Appellate  Court  to  be 
inapt.  To  grant  this  motion  would,  under  the  circumstances, 
violate  all  the  rules  requiring  diligence  from  parties  complainant. 

The  decision  reverses  the  decree  of  the  Circuit  Court  and  re. 
mands  the  case  to  that  court  with  directions  to  dismiss  the  bill. 


Twaddle. 

The  following,  clipped  from  a  nontechnical  exchange,  is  a  char- 
acteristic specimen  of  the  literature  which  the  public  accepts  as 
scientific  on  account  of  the  jumble  of  scientific  terms  employed. 

"The  time  is  fast  coming  when  it  will  be  easy  to  understand  the 
physics  of  the  breath  of  life,  or  of  the  oxygen  of  respiration,  which 
is  also  the  oxygen  of  combustion ;  how  the  inrush  of  oxygen 
by  way  of  the  capillarj'  gates  of  the  lungs,  and  the  corpuscles 
of  the  blood,  to  the  tissue  cells  of  all  parts  of  the  system, 
carries  a  ceaseless  volume  of  vital  energy;  how  this  ani- 
mating anc  life-maintaining  energ3-  is  nothing  less  than  elec- 
tricity of  absolute  dynamic  strength  and  sureness— every  breath, 
according  to  its  size,  a  definite  quantity  of  vitalizing,  heaiing  and 
sustaining  energy;  and  how  the  flow  and  charge  ot  this  energj-,  in 
all  parts  of  the  sj-stem,  will  maintain  functions  and  operate  organs, 
which  it  has  in  fact  created.  The  knowledge  Irom  which  we  speak 
is  not  yet  recognized,  because  it  is  new,  and  belongs  to  a  new  sys- 
tem of  nature  Eo  comprehensive  as  to  require  for  its  demonstration  a 
survev  for  which  the  present  teachers  of  science  are  not  prepared, 
not  even  the  most  eminent  of  them.  IT  requires  long  and  elaborate 
research  to  bring  into  one  view  the  facts  of  chemistry,  of  physics, 
of  electricity  and  magnetism,  of  zoology,  anatomy,  ph3'siology  and 
bota.iv,  and  of  medicine  and  surgery,  which  fall  into  the  demon- 
strat'on  that  life  is  not,  as  the  system  now  in  vogue  has  it,  'a 
mj-sterious  potency,  always  associated  with  a  peculiar  form  of  mat- 
ter called  protoplasm';  and  which  so  far  as  we  know,  has  always 
resided,  as  it  does  to-day,  in  little  masses  of  protoplasm,  called 
cells'  (Dr.  T.  Mitchell  Prudden);  but  is  the  definite  direct  effect  of 
a  stream  of  electrical  energy  blown  into  the  protoplasm  by  the  oxy- 
gen of  respiration;  but  in  view  of  the  whole  history  of  science, 
from  Aristotle  and  Hippocrates  to  Darwin  and  Koch — in  view  of 
the  long  roll  of  demonstrated  facts,  and  of  the  theories  that  have 
held  on  in  the  struggle  of  systems  for  existence;  we  may  declare 
with  the  utmost  confidence  that  the  electrical  function  of  the  oxy- 
gen of  respiration  in  all  living  things,  animal  and  plant,  and  the 
electrical  character  of  vitality  in  both  animals  and  plants,  is  by  far 
the  surest  and  best  demonstrated,  as  it  is  also  by  far  the  greatest 
and  most  comprehensive  discovery  the  human  mind  has. ever  made 
— even  if  we  take  no  note  of  the  demonstration,  which  the  system 
embraces,  that  all  matter  is  electrically  animated,  however  motion- 
less it  seems;  that  all  atoms  receive  their  character  fiom  the  elec- 
trical charge  which  they  carry;  that  all  active  properties  and  func- 
tions are  electrically  established,  and  that  whatever  motion  exists 
anywhere  in  the  material  universe,  from  invisible  particle  to  planet 
wheeling  on  its  vast  orbit  in  space,  is  due  to  electrical  agency.  " 


A  Western  Pennock. 


We  have  received  a  letter  from  a  subscriber  who  asks  for  some 
information  in  regard  to  an  "electrician"  of  St.  Louis  who  has 
recently  interested  financially  a  friend  in  a  new  electrical  "inven- 
tion. "  The  St.  Louis  Pennock  claims  "to  do  away  with  all  fric- 
tion in  obtaining  electricity,  developing  all  of  bis  power  from 
a  mixture  of  chemicals,"  and  that  a  box  one  foot  in  cubical  dimen- 
sions will  contain  enough  of  his  mixture  to  give  16  hp  for  400 
hours  at  a  cost  of  25  cents  for  the  whole  period;  moreover,  a  box 
of  his  mixture  will  run  "a  storage  battery  street  car"  for  one 
month  at  a  cost  of  S2,  developing  16  hp  during  that  time. 


Junk  22,  1895. 
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The  Electric  Lighting  of  the  Baltic  Canal. 


HY   CAKL   COKKPUK. 

PROBLEM  such  as  the  light- 
ing; of  the  61.3  tnilfs  of  the 
lialtic  Canal  was  one  that 
was  new  to  electrical  en- 
gineering. It  is  true  that 
the  electric  current  had  been 
carried  over  a  greater  dis- 
tance, to  be  there  used  for 
power  and  lighting;  but  this 
is  a  comparatively  simple 
problem,  which  was  first 
solved  with  practical  results  bj-  Ganz  &  Co.,  of  Budapest,  in 
their  transmission  of  the  water  power  of  the  Arno  at  Tivoli, 
17  miles  to  Rome,  and  which  cannot  be  compared  in  diflicully 
with  the  lighting  of  the  whole  length  of  the  Baltic  Canal. 
It  is  easy  to  conduct  the  electric  current  to  one  point  and 
there  regulate  it,  while  there  are  considerable  difficulties  in 
operating  at  great  distances  a  large  number  of  lamps  in  line  with 
each  other  so  that  the  safety  and  economy  of  the  operation  and  of 
the  plant  is  assured.  The  Helios  Company,  of  Cologne-I':hrenfeld, 
which  during  the  last  ten  years  has  developed  and  brought  into  use 
the  alleinating-current  transformer  system  in  Germany,  was  in  a 
position  to  solve  the  given  problem  in  a  complete  manner. 


2.  The  plants  to  have  the  most  reliable  an<i  economical 
machinery  and  apparatus,  and  a  complete  reserve  iii  provided. 

3.  The  potential  automatically  to  be  kept  constant  in  the  two 
operating  plants,  however  ranch  the  load  may    vary. 

4.  Kach  light  to  be  completely  independent  of  the  others,  so 
that  the  extinguishing  of  a  great  number  of  lamps  will  have  no 
influence  on  those  left  burning. 

5.  .Ml  minor  accessory  apparatus,  sucli  as  main  current  regu- 
lators, oil  insulators,  etc. ,  to  be  avoided. 

This  programme  was  carried  out  in  the  following  manner: 

At  the  two  locks  at  lioltenau  and  Hrunsbiittel  central  engine 
plants  were  erected,  containing  the  hydr.iulic  pressure  apparatus  for 
operating  the  gates  of  the  lock  and  the  windlasses;  connected  with 
this  was  a  large  boiler  plant,  which  was  to  be  used  for  operating 
the  electrical  machines  also. 

In  accordance  with  this  plan,  the  buildings  for  the  electrical 
machines  were  erected  beside  the  central  engine  plant,  as  shown  in 
the  accompanying  plan. 

Kach  plant  contains  two  Helios  low-speed,  direct-connected  gen- 
erators. The  machines  run  at  only  85  revolutions  a  minute,  and 
have  a  capacity  of  200  effective  horse-power  apiece.  The  steam 
engines  are  horizontal  tandem  with  valve  governing,  and  were  built 
by  the  Augsburg  Engine  Works.  The  cylinders  are  15.75  and 
24.41  inches  in  diameter,  with  39.37  inches  stroke.  At  Holtenau 
surface  condensation  is  contemplated,  but  the  engines  can  also  be 
connected  with  the  central  condensing  apparatus  of  the  hydraulic 
plant,  or  can  exhaust    into    the  air.      Between    the    two  liearings  of 
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Pl-^n  and  Elevation  of  Station. 

As  it  was  necessary  not  only  to  light  the  line  of  the  canal  itself, 
but  also  to  provide  for  the  great  demand  for  illumination  of  the 
locks,  harbors,  buildings  and  lighthouses,  the  following  funda- 
mental conditions  were  laid  down  : 

1.  Two  operating  plants  to  be  built,  one  at  Holtenau,  the 
other  at  Brunsbiittel. 


each  steam  engine  one  alternating  current  machine  is  mounted  on 
the  shaft,  the  magnetic  field  forming  the  fly  wheel,  while  the  arma- 
ture rests  on  the  beams  connecting  the  two  bearings.  The  rim  of 
the  fly  wheel  is  hollowed  out,  and  in  the  recess  all  around  are 
fastened  the  72  magnets,  made  of  laminated  plates  .02  of  an  inch 
thick.  Care  is  taken  to  have  the  magnetic  circuit  complete.  The 
exciting  winding  is  held  in  place  by  heavy  shoes.  The  diameter  of 
the  magnet  wheel  is  IS  feet  6  inches;  the  speed  at  which  the  lines 
of  force  are  cut  is,  accordingly,  65.94  feet  per  second,  with  6,120 
alternations  per  minute. 

The  armatuie  is  not  only  divided  in  the  plane  of  the  shaft,  so 
that  the  upper  part  can  be  lifted  ofi',  but  the  whole  rim  can  be 
moved  aside,  by  means  of  a  track  on  which  it  slides,  far  enough 
for  the  magnetic  field  and  the  armature  coils  to  be  entirely  free. 
Besides  this,  the  armature  coils  are  so  arranged  that  they,  together 
with  their  cores,  can  be  taken  out  sideways  by  loosening  four  screws. 

The  accompanying  illustration  shows  an  armature  coil  with  %n 
armature  core;  it  is  to  be  remarked  that  the  former  x  form  is  here 
abandoned;  the  iron  is  considerably  broadened  over  the  coil  on  the 
side  toward  the  magnetic  field,  so  that  the  cores  placed  next  to 
each  other  present  a  surface,  interrupted  only  by  small  interstices, 
to  the  magnetic  influence.  The  first  of  these  designs  was  delivered 
to  -Amsterdam  by  the  Helios  Company  in  1889.  It  has  been  found 
that  with  proper  calculations  of  this  arrangement  a  very  considera- 
ble improvement  of  the  machine  is  attained,  without  having  com- 
bined therewith  the  great  deficiency  of  the  so-called  "hollow  arma- 
tures. ' ' 

The  potential  of  the  alternating  current  at  the  binding  posts 
amounts  to  2,000  volts.  The  current  curves  and  the  design  of  the 
magnetic  and  electric  parts  are  so  chosen  that  on  the  one  band  an 
economical  operation  of  the  arc  lights  with  eight  volts  at  the  bind- 
ing posts  of  the  lamps  is  assured,  and  on  the  other,  the  phase  shift- 
ing following  from  the  distant  transmission,  exerts  as  little  influence 
as  possible. 

The  exciter  is  a  four-pole  shunt-field  machine,  with  laminated 
armature,  mounted  on  the  free  end  of  the  shaft  beyond  the  outer  bear- 
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ing.  The  potential  of  the  exciter  is  from  120  to  150  volt.'^.  Tlie  6eld  of 
the  exciter  is  automatically  regulated  by  a  Tesla  motor  without 
commutator  or  collecting  rings.  This  motor  cuts  resistance  into 
the  field  of  the  exciter  when  the  potential  rises  above  the  "2  volts 
lo  which  it  is  transformed  in  the  generator  house,  and  cuts  resistance 
out  when  the  potential  drops  too  low.  As  this  regulation  is 
effected  with,  at  the  most,  one  ampere  on  the  very  heavy  contacts, 
it  meets  the  highest  requirements  of  safe  and  certain  operation. 

The  generators,  at  normal  load,  with  a  steam  pressure  of  90 
pounds  at  the  valves,  deliver  100  kw  of  useful  energy  to  the  con- 
ductors, with  a  steam  consumption  of  2,750  pounds;  that  is  to  say, 
1  kw  "with  27. S  pounds  of  steam  per  hour. 

Ode  generator  at  Holtenau,  as  well  as  one  in  Brunsbiittel,  suffices 
for  full  operation,  so  that  the  second  set  of  machines  forms  a  com- 
plete reserve. 

At  Brunsbiittel  a  small  steam  dynamo  of  9  to  12  hp,  has  been 
erected  for  lighting  the  lock  chambers  during  the  daytime.  This 
machine  runs  at  ISO  revolutions,  and  can  also  be  used  as  a  reserve 
for  the  excitation  of  the  aliernators.  The  steam  engine  has  a  cylin- 
der of  5.91  inches  diameter,  and  13.78  inches  stroke,  and  is  gov- 
erned by  sliding  valves 

It  also  was  furnished  by  the  .Vugsburg  Engine  Works.  On  its 
shaft  is  mounted  the  laminated  armature  of  a  continuous-current 
s'.iunt-wound  machine,  with  a  four-pole  field  magnet. 

As  the  lock  gates  at  Brunsbiittel  have  to  be  moved  during  the 
greater  part  of  the  day,  it  became  necessary  to  have  this  smaller 
dynamo,  as  it  was  not  economical  to  run  the  large  alternators  for 
the  small  amount  of  lighting  in  the  machinery  chambers  in  the  walls 
of  the  lock.  At  Holtenau,  the  lock  gates  are  moved  only  about  25 
days  in  the  year,  and  for  this  reason  a  small  "day  dynamo"  was 
not  installed  here. 

The  switching  apparatus  differs  considerably  from  the  switchboard 
erected  by  the  Helios  Company  in  the  large  central  stations  at 
Cologne  and  Amsterdam  and  the  one  in  course  of  construction  at 
Dresden.  Outwardly,  considerable  attention  has  been  paid  to  a 
proper  appearance;  the  Renaissance  frame  is  of  gold-colored  bronze, 
beaten  work  throughout.  The  operating  apparatus  is  moved  by 
powerful  levers,  and  every  connection  has  a  two  pole  cut-out  switch, 
as  shown  in  the  accompanying  cut. 

The  insulation  is  triple  in  every  case,  consisting  of  porcelain  and 
a  double  insulation  of  hard  rubber.  All  the  apparatus  is  tested 
with  10,000  volts. 

The  measuring  instruments  are  all  mounted  on  white  marble  with 


phases  of  both  machines  agree,  the  plate  stands  still,  otherwise  it 
moves  with  the  machine  whose  phase  is  in  advance,  in  one  or  the 
other  direction. 

For  lighting  the  boiler  and  engine  houses,  the  buildings,  the 
walls  of  the  locks,  the  machinery  chambers,  and  the  h.-irbors,  the 
high-tension  current  of  2,000  volts  is  transformed  down  to  the 
required  working    potential    by    means    of    standard    Helios  trans- 


TkaInSFOKMER. 

formers,  such  as  shown  in  the  accompanying  cut.  A  large  number 
of  arc  lamps  and  incandescents  have  been  installed  for  lighting  in 
and  about  the  plants  at  Holtenau  and  Brunsbiittel.  The  standards 
on  the  walls  of  the  locks  each  hold  four  lamps  of  25  cp  apiece.  The 
conductors  are  almost  without  exception  concentric  iron  ribbon- 
armored  cables,  laid  underground.  At  Brunsbiittel  the  lighting  is 
as  comprehensive  as  at  Holtenau,  and  concentric  cables  are  also 
used. 

The  entrances  to  the  harbors  are  marked  by  electric  lighthouses. 
The  two  harbor  lights  at  Brunsbiittel  are  at  the  extreme  points  of 
the    moles,  which    extend    far    into    the  mouth    of    the    Kibe,     .-^t 


Double-Throw  Switch. 


Electric  Lighthoi'ses. 


hard  rubber;  these  allow  not  only  the  potential  and  current  strength 
of  the  excitation  to  be  read  off  at  any  time,  but  also  the  potential 
and  current  strength  of  the  alternating  current,  as  well  as  the 
useful  watts  delivered.  For  parallel  coupling  there  are  artificial 
resistances  of  asbestos  thread  wound  with  nickel  alio}'  wire,  which 
are  cut  in  and  out  by  a  key  arrangement.  The  phases  are  shown 
not  only  by  two  lamps  connected  with  a  transformer,  wTiose  double 
high-tension  winding  is  fed  by  both  machines,  but  also  by  a  phase 
indicator.  This  consists  of  a  movable  plate  in  front  of  two  magnet 
poles  energized    by   the   two  machines,    respectively.     In    case  the 


Holtenau,  the  northern  light  is  placed  in  the  lantern  of  the"Kaiser- 
halle, "  while  the  southern  lighthouse  is  built  of  iron  frame  work 
on  a  massive  foundation. 

The  line  of  the  canal  61.3  miles  long,  is  divided  into  four  sections 
in  such  a  manner  that  one  section  extends  from  Holtenau  for  29 
miles  on  the  north  side  of  the  canal  and  one  for  the  same  distance 
on  the  south  side,  and  from  that  point  there  are  two  other  sections, 
one  on  each  side  of  the  canal,  reaching  to  Brunsbiittel.  In  this 
way  there  are  four  rows  of  lamps,  for  each  of  which  going  and 
returning   conductors    had  to  be    provided.     From  Brunsbiittel    the 
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length  of  this  circuit  on  the  uorth  side  of  the  canal  amounted  to 
61  6  miles  and  on  the  south  side  to  62  miles;  from  lloltenau  the 
north  side  line  was  61.2  miles  and  the  south  side  60.2  miles.  l';ach 
of  these  sections  supplies  250  incandescent  lamps  of  25  cp  each,  so 
that  the  apparent  average  distance  from  lamp  to  lamp  is  643  feet. 
As,  however,  the  lakes  which  are  traversed  by  the  canal  have  no 
electric  lighting  (the  channels  in  the  lakes  being  marked  by  gas 
buoys  during  the  night),  the  actual  average  distance  between  the 
incandescent  lamp  is  about  524  feet.  In  reality  the  distance  varies 
from  250  to  WOO  feet,  as  in  the  straight  stretches  of  the  canal  the 
illumination  with  an  800  feet  interval  is  entirely  sufficient,  while  at 
the  curves  the  distance  apart  of  the  lamps  is  correspondingly  less. 
For  after  all,  the  principal  thicg  is  to  show  vessels  thtir  course 
clearly  by  night.  The  conductors  along  the  canal  consist  of  No.  6  B.  & 
S.  copper  wire  insulated  with  triple  ' '  Doppelglocken ' '  first  introduced 
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Map  Showing  Route  of  Canal. 


by  the  Helios  Company,  and  is  carried  on  stout  wooden  poles  at 
intervals  of  130  feet,  .^t  the  points  where  lamps  are  placed  the  line  is 
in  nowise  broken,  but  makes  a  number  of  turns  about  an  iron  core, 
so  that  there  is  an  entirely  uninterrupted  circuit.  The  incandes- 
cent lamp  conductors  are  attached  to  the  ends  of  these  wimliugs 
and  are  in  parallel  to  them.  The  iron  core  and  the  incandescent 
lamp  are  so  designed  with  respect  to  their  magnetic  and  electric 
properties,  that  when  the  lamp  is  burning,  only  9  per  cent,  of  the 
current  consumed  at  the  lighting  points  goes  to  the  iron  core  and 
its  windings.  If,  however,  the  lamp  be  defective,  the  whole  cur- 
rent passes  through  the  windings  about  the  iron  core,  so  that,  as 
remarked  above,  no  intenuption  can  occur  in  the  circuit.  The 
calculations  have  been  so  exact  that  over  one  third  of  the  250  lamps 
in  each  section  can  be  destroyed  or  out  of  action  without  making 
necessary  any  regulation  of  the  whole  system  at  the  opening  pl;int. 
The  potential  at  the  lamp  terminals  is  25  volts;  besides  this,  the 
great  resistance  of  the  conductors  has  to  be  overcome,  so  that  a 
potential  of  about  7,500  volts  is  continually  maintained  at  the  bind- 
ing posts  of  the  canal  conductors  in  the  operating  plant.  This 
potential  is  reached  by  transforming  up  the  d3'namo  current  of 
2,000  volts.  The  accompanj'ing  illustrations  give  a  view  of  the 
pole  with  the  lamp  which  is  mounted  on  a  wrought  iron  bracket 
together  with  the  iron  core  an  1  its  windings,  and  also  show  an 
enlarged  section  through  the  insulator,  iron  core  and  lamp.  All 
the  poles  as  well  as  the  line  are  protected  against  lightning  by 
means  of  a  barbed  fence  wire.  The  line  on  the  north  side  is  car- 
ried under  the  canal  itself  as  well  as  under  the  streams  empljing 
into  the  canal  by  means  of  armored  cables.  The  cables  are  buried 
three  feet  deep  in  the  bed  of  the  canal,  and  consist  of  two  nou- 
inductively  arranged  rubber  tubes  covered  with  gutta  percha.  The 
armor  is  made  of  galvanized  iron  wire.  The  cables  have  been 
tested  with  15,000  volts,  so  that  they  appear  to  be  safe  for  the  oper- 
ating potential  of  7,500  volts.  These,  as  well  as  all  other  cables 
used  in  the  plant,  have  been  furnished  by  the  Rhenish  Rubber 
Goods  Works  of  Franz  C'outh  in  Cologne-Nippes. 


From  what  precedes  it  will  be  seen  that  the  programme 
announced  at  the  beginning  has  been  completely  carried  out.  The 
plant  operates  with  entire  certainty,  is  self  regulating  and  very 
economical,  and  at  the  same  time  every  lamp  is  entirely  inde- 
pendent of  the  others. 

For  lighting  the  festival  buildings  and  places  in  Holtenau  dur- 
ing the  opening  celebration,  the  operating  plant  there  will  furnish 
currtnt  for  16S  arc  lamps  and  over  500  incandescents,  besides 
taking  care  of  the  illumination  of  the  canal  and  lock. 

For     erecting    work      on    the     line    of      the    canal,     the    12-hp 
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Details  of  Pole  .-vnd  Lamp. 

electric  launch  Helios,  shown  in  the  initial  cut,  was  used,  which 
at  a  speed  of  9.3  miles  an  hour  can  traverse  the  whole  canal  in 
about  seven  and  a  half  hours. 


Alternators. 


At  a  recent  meeting  of  the  Royal  Society,  Dr.  J.  Hopkinson  and 
Mr.  E.  Wilson  read  a  paper  on  this  subject.  The  paper  deals 
experimentally  with  the  currents  induced  in  the  coils  and  in  the 
coies  of  the  magnets  of  alternating-current  machines  by  the  varying 
currents  in  and  the  varying  positions  of  the  armature.  It  is  shown 
that  such  cunenls  exist,  and  that  they  have  the  effect  of  diminish- 
ing to  a  certain  extent  the  electromotive  force  of  the  machine  when 
working  on  res'stances  as  a  generator  without  a  corresponding  effect 
upon  the  phase  of  the  armature  current.  It  is  also  shown  that  pre- 
venting variations  in  the  coils  of  the  electromagnet  does  not,  in  the 
machine  experimented  upon,  greatly  affect  the  result,  and  that  the 
effect  of  introducing  copper  plates  l)etween  the  magnets  and  the 
armature  has  not  a  very  great  effect  upon  the  electromotive  force  i{ 
the  armature,  the  conclusion  being  that  the  conductivity  of  the  iron 
c<ires  is  sufficient  to  produce  the  main  part  of  the  effect.  A  method 
of  determining  the  efficiency  of  alternatingcurrtnt  machines  is 
illustrated,  and  the  results  of  the  experiments  for  this  de'eriuina- 
tion  are  utilizrd  to  show  that  in  certain  cases  of  relation  of  phae 
of  curreni  lo  phase  of  electromotive  force,  the  effect  of  the  local 
currents  in  the  iron  cores  is  to  increase,  instead  of  to  diminish,  the  elec- 
tromotive force  of  the  machiue.  The  large  majority  of  the  experi- 
ments described  were  made  in  the  summer  of  1893,  and  a  consider- 
able part  of  the  paper  was  then  written.  The  authors  were  assisted 
by  Mr.  F.  Lydall,  one  of  the  student  demonstrators  at  King's  Col- 
lege at  that  time. — London  Electrician. 


Electrical  Engineers. 

An  article  under  the  above  caption  in  our  issue  of  May  11,  and 
clipped  from  an  exchange,  was  erroneously  credited  to  the  London 
EUchician. 
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The  WestlnRhouse  Electromagnetic    Railway  System. 

The  Westingbouse  Electric  &  Manufacturing  Company  announced 
last  week  that  it  had  purchased  the  stock  of  the  Electromagnetic 
Traction  Company  of  West  Virginia,  which  controls  the  Wbeless 
system.  This  system  is  now  in  use  on  a  road  in  Washington,  D. 
C.  and  is  similar  to  one  patented  by  Mr.  Westingbouse,  and  with 
which  he  has  conducted  lengthy  experiments  at  Pittsburg.  It  is 
staled  that  the  Wbeless  patents  are  broader  than  those  of  the  latter, 
which  led  to  their  purchase.  We  give  below  a  description  of  a 
working  model  of  a  car  and  track  now  on  exhibition  at  the  Westing- 
house  offices  at  New  York,  and  which  combine  the  ideas  of  both 
Mr.  Westingbouse  and  Mr.  Malone  Wbeless. 

The  apparatus  employed  in  this  system  is  simple,  and  the  cost  of 
construction,  while  greater  than  tbat  of  the  trolley  system,  is 
claimed  to  be  much  below  that  of  the  ordinary-  cable  conduit.  Very 
little  excavation  is  necessary,  and  does  not  involve  going  deeper 
than  the  ties. 

The  apparatus  consists  of  contact  pins  located  between  the  rails, 
and  connected,  as  shown  in  Fig.  2,  by  wires  to  switch  boxes  placed 
between  the  tracks,  the  feeder  cables  being  connected  to  the  latter, 
and  of  three  sliding  contact  bars  attached  to  the  car  trucks. 

The  contact  pins  are  arranged  in  groups  of  three  each,  and  are  of 
cast  iron,  6ve  inches  in  diameter,  and  extend  above  the  pavement 
five  eighths  of  an  inch.  They  are  set  in  granite  or  terra  colta  blocks 
seven  inches  square,  which,  in  turn,  rest  in  cast-iron  cups  having 
flanges  by  which  they  are  spiked  to  the  ties. 

The  group  of  contact  pins  are  placed  about  seven  fiet  apart,  and 
while  offering  no  obstruction  to  traflSc,  as  will  be  seen  in  Fig.  1, 
are  sufficiently  high  to  enable  the  collector  bars  carried  by  the  car 
to  slide  over  them,  and  at  the  same  time  entirely  clear  the  pavement. 
The  whole  structure  is  very  substantial,  and  is  designed  to  with- 
stand the  heaviest  traffic. 

Two  contact  pins  of  each  group  are  connected  by  curves  to  electro- 
magnetic switch  boxes  of  cast  iron,  measuring  12  by  18  by  14 
inches,  and  arranged  alongside  or  between  the  tracks.  These 
switches  are  connected  to  the  feeder  cable,  which  is  laid  in  suitable 
conduits'just  beneath  the  pavement,  and  are  provided  with  electro- 
magnets having  one  winding  of  coarse  wire  and  one  of  fine  wire. 

The  armature  of  the  magnet  is  provided  with  two  carbon  contacts, 
each  having  a  contact  surface  of  about  two  by  two  inches,  through 
which  connection  is  made  between  the    feeder    wire  and  one  of  the 
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contact  pins.  The  magnets  and  their  connections  are  secured  to 
slate  supports,  the  whole  being  so  constructed  that  by  removing  the 
cover  oi  the  box  and  an  inner  case,  they  may  be  lifted  out  and 
examined  without  the  aid  of  tools,  the  connections  with  the  supply 
cable  being  made  and  broken  automatically.  Each  car  is  provided 
with  a  three-cell  storage  battery,  and  as  the  car  moves  along 
and  the  collector  bars  slide  over  the  contact  pins,  the  current  from 


the  storage  battery  passes  through  the  outer  contact  bar  to  the 
corresponding  contact  pin  and  thence  through  the  fine  wire  winding 
of  the  magnet;  as  the  armature  is  pulled  up  by  the  storage  battery 
current,  connection  is  ni.ule  by  the  carbon  contacts  with  the  feeder 
cable.  The  power  current  passes  through  the  coarse  winding  of  the 
magnet,  holding  the  armature  securely  in  place,  and  thence  to  the 
motors    through    the    inner    contact    pin    and    the    corresponding 


collector  bar.  From  the  motors  the  current  passes  through  the 
centre  bar  and  third  contact  pin  to  the  return  cable,  which  is 
located  under  the  pavement  near  the  feeder  cable.  So  long  as  the 
tracks  are  not  occupied  by  cars,  the  contact  pins  are  dead,  and  only 
become  alive  while  the  car  is  passing  over  them. 

To  provide  against  sparking  in  the  switch  boxes,  the  collector 
bars  are  of  sufficient  length  to  allow  them  to  slide  a  distance  of  foui 
feet  over  the  forward  set  of  contacts  before  leaving  the  rear  set. 

In  double  track  work  the  switch  boxes  are  located  between  the 
tracks,  and  are  provided  with  two  magnets,  one  for  each  track. 
The  arrangement  of  its  apparatus  in  the  operation  of  elevated  rail- 
ways is  slightly  different  from  that  of  surface  roads.  In  place  of 
the  contact  pins,  rails  or  metal  bars,  arranged  10  to  20  feet  apart, 
will  be  employed. 

Electric  Ploughing  in  Germany. 

Practical  experiments  in  electric  ploughing,  says  the  London 
Electrical  Engineer,  have  been  made  at  Halle-on-the-Saale,  Ger- 
many. Here  a  two  furrow  tilting  plough  was  used.  The  electric 
motor  is  fixed  to  the  implement  itself.  The  shaft  of  the  motor,  by- 
means  of  a  double  spur-wheel  gear,  drives  a  shaft  fitted  with  a 
pinion,  over  which  a  chain  nins  from  one  end  of  the  field  to  the 
other.  This  chain  is  held  taut  at  both  ends  by  triple  ground 
anchors.  WT:en  the  motor  is  put  in  operation  it  will  haul  the 
plough  across  the  field.  When  the  end  of  the  field  is  reached  the 
plough  is  tilted  to  the  other  side,  and  by  reversing  the  motor  the 
plough  starts  on  its  return  journey,  at  the  same  time  depositing  the 
chain  sideways  for  the  next  row  of  furrows.  The  anchors  are 
moved  by  a  laborer,  who  lifts  them  out  of  the  ground  with  a  hand 
lever.  The  current  is  generated  \>y  a  portable  dynamo  and  10  hp 
steam  engine,  and  the  current  is  conveyed  by  a  cable  that  follows 
the  car  upon  light  cars,  which  turn  readily  in  any  direction  The 
povver  used  in  the  heavy  loamy  clay  at  Halle-on-the-Saale  was  an 
average  of  eight  kilowatts.  The  plough  turned  two  furrows,  meas- 
uring  together  60  cm  in  width  by  24  cm  in  depth,  and,  traveling  at 
0.9  metre  per  second;  the  actual  useful  effect  was  equal  to  eight 
effei  live  horse-power,  which  showed  that  there  was  a  loss  of  about 
4  lip  between  the  portable  engine  and  the  plough.  .\  16-hp  engine 
was  used  for  a  four  furrow  plough,  and  the  depth  of  the  furrow 
was  24  cm.  One  of  the  remarkable  features  of  this  system  is  that, 
guided  by  the  tightened  chain,  very  shallow  furrows  can  be  made 
with  great  evenness  and  regularity,  and  the  balance  plough  can 
thus  be  used  for  turning  over  stubble  land  and  other  light  work. 
As  regards  attendance,  only  one  man  is  needed  for  the  lighter 
plough,  while  for  the  larger  one  three  men  are  required — a  plough- 
man and  a  man  at  each  end  to  shift  the  anchors.  The  first  cost  of 
an  electric  plough  is  said  to  be  much  below  that  of  a  steam  culti^ 
vating  plant. 
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The    Weatinghouse    Electric    &    Manufacturing     Company's 
New    Plant— I. 


T  is  iiliiiost  six  months  since 
tlie  Westiiijjlioiise  Electric  & 
Mamifacturiiig  Company  be- 
^un  the  centralization  of  its 
ritlsburg,  Allegheny  and 
Newark  factories  at  its  new 
plant  in  East  Pittsburg. 
Owing  to  the  vast  amount  of 
machinery  and  material  to 
lie  transported,  the  transfer 
lias  been  necessarily  slow, 
but  the  new  factory  is  now 
in  complete  operation,  and  we  are  finally  able  to  place  before 
our  readers  in  this  issue  a  fully  illustrated  description  of  these 
works.  A  second  article  will  be  devoted  to  the  Tesla  two-phase 
system  which  is  used  for  the  driving  of  all  machinery  throughout 
the  buildings,  and  a  third  and  final  article  will  deal  with  new 
apparatus  that  has  not  heretofore  been  fully  described  to  the  public. 
Soon  after  the  consolidation  of  almost  all  the  competing 
electric  companies  into  the  General  Electric  Company,  the 
Westitjghouse  people  foresaw  that  a  new  and  very  much  larger 
manufacturing  establishment  must  soon  be  erected  in  order  to  permit 
them  to  meet  the  demands  of  increased  business.  With  such  plans  in 
mind  they  secured  a  plot  of  land  adjoining  the  main  line  of  the 
Pennsylvania  Railway,  twelve  miles  east  of  the  city  of  Pittsburg. 
Here,  as  the  result  of  a  year's  work  and  the  investment  of  many 
hundred  thousand  dollars,  there  has  been  erected  one  of  the  largest 
and  most  complete  manufacturing  establishments  in  the  world.  A 
glance  at  the  engravings  on  pages  710  and  716  will  give  a  general 
idea  of  the  buildings  already  erected.  The  accompanying  ground 
plan  shows  by  full  lines  the  buildings  which  have  already  been  com- 
pleted and  the  bioken  lines  indicate  those  still  to  be  erected. 


The  various  Westinghouse  interests  will  soon  all  Ix-  centered  at  or 
near  East  Pittsburg — as  the  new  station  on  the  Pennsylvania  Railway 
is  called— for,  in  addition  to  the  factory  of  the  electric  company,  the 
Puel,  Gis  &  Manufacturing  Company,  an  allied  concern,  is  here 
located,  and  the  Westinghouse  Machine  Company,  having  also  out- 
grown its  present  quarters  in  the  city,  is  erecting  a  new  factory 
about  600  feet  west  of  the  electric  company's  buildings,  and  nearer 
the  railway.  At  Wilmerding,  only  two  miles  east,  are  the  immense 
works  of  the  Westinghouse  Air  Erake  Company,  and  at  Swissvale, 
four  miles  nearer  the  city,  is  located  the  Union  Switch  &  Signal 
Company,  of  which  the  electric  company  was  originally  but  a 
department. 

That  Pittsburg  has  developed  some  of  the  largest  and  most  success- 
ful manufacturing  concerns  in  the  world,  is  of  course  well  known, 
and,  as  has  been  so  ably  stated  by  Mr.  .\ndrew  Carnegie  in  explain- 
ing the  accumulation  of  his  own  wealth,  these  results  are  attained 
in  that  locality,  not  more  by  reason  of  its  favorable  situation 
with  respect  to  fuel,  raw  material,  etc.,  than  by  the  exceptional 
perfection  to  which  the  methods  of  manufacturing  are  there 
brought.  This  same  local  characteristic  of  excellent  and  systematic 
organization  is  very  apparent  throughout  all  the  Westinghouse  Elec- 
tric Company's  manufacturing  operations,  and  is  due,  no  doubt, 
mainly  to  Mr.  Geo.  Westinghouse,  Jr.,  who  has  been,  and  is  still, 
at  the  head  of  the  Westinghouse  Air  lirake  Company,  the  Westing- 
house Machine  Company,  the  Westinghouse  Glass  Works,  the  Alle- 
gheny County  Light  Company,  the  East  End  Electric  Light  Com- 
pany, the  Philadelphia  Gas  Company,  the  Fuel,  Gas  &  Manufactur- 
ing Company,  the  Union  Switch  &  Signal  Company,  and  finally, 
his  latest  and  largest  venture,  the  Westinghouse  Electric  &  Manu- 
facturing Company.  As  a  result  of  his  own  vast  manufacturing 
experience,  and  a  knowledge  of  the  methods  of  such  companies  as 
the  Carnegie,  Jones  &  Laughlin,  etc.,  Mr.  Westinghouse,  seconded 
by  his  able  corps  ot  assistants,  has  developed  in  the  electric  com- 
pany a  form  of  business  and  workshop  organization  which,  it  is 
not  too  much  to  say,  is  equalled  by  few,  if  any,  manufacturing  con- 
cerns in  the  world. 


Main  Aisle  of  Machine  Shop. 
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The  situation  of  Pittsburg  is  particularly  advantageous  for  any 
uianufacturing  concern  supplying  the  American  market,  for  being 
well  inland  it  is  convenient  to  both  the  Hast  and  West;  moreover, 
it  is  in  the  centre  of  a  great  coal  producing  district;  many  raw 
materials  are  near  at  hand  and  consequently  cheap;  the  labor  market 
is  of  the  highest  grade  and  always  abundantly  supplied,  and  excel- 
lent transportation  facilities  are  afforded  by  both  railway  and  boat. 
In  addition  to  having  available  these  exceptional  natural  advan- 
tages, the  Wcstinghouse  Company  has  effected  a  wonderfully  efficient 
manufacturing  organization,  and  having  now  equipped  a  new  and 
commodious  factory,  with  all  the  newest,  latest  and  most  approved 
forms  of  machinery,  claims,  with  reason,  to  be  in  a  position  to  turn 
out  electrical  apparatus  of  the  highest  class,  in  almost  unlimited 
quantities  and  at  the  least  possible  expense. 


largely  bv  those  who  also  made  the  discoveries  and  inventions. 
Involving,  as  electrical  apparatus  does,  a  grasp  of  higher  mathematics 
and  physics,  it  is  not  surprising  that  mechanical  details  and  con- 
struction have  frequently  been  overlooked,  and  consequently  have 
ofleu  been  defective.  When  Mr.  Westinghouse  undertook  the 
manufacture  of  e'ectrical  apparatus,  he  naturally  appro.iched  the 
subject  from  an  e.xactly  opposite  point  of  view  fiom  that  referred  to, 
as  his  training  and  experience  had  been  largely  along  mechanical 
lines,  and  he  thoroughly  appreciated  the  necessity  for  perfection  in 
this  respect;  in  his  organization  of  the  electric  company  he,  therefore, 
gathered  about  him  a  staff  of  engineers,  some  of  whom  knew  but 
little  of  matters  electrical,  but  were  experts  on  mechanical  form  and 
construction;  while,  on  the  other  hand,  there  were  a  number  of  out- 
and-out  electricians,  who  have  since  attained  world-wide  reputations. 


Groind  Pl.\n  of  Buildings. 


Organization. — The  Westinghouse  Company  was  incorporated  in 
1886,  and  at  present  it  has  permanent  representatives  in  most  of  the 
chief  cities  of  the  United  Slates,  and  in  addition  a  force  of  salesmen  and 
engineers  who  are  kept  constantly  on  the  road,  for  the  purpose  of 
meeting  prospective  customers  and  setting  forth  the  merits  of  the 
Westinghouse  apparatus.  A  branch  company  has  for  some  years 
been  established  in  London,  and  there  does  a  very  handsome  busi- 
ness; in  fact,,  it  may  be  said  tli  it  Westinghouse  apparatus  has  not 
only  been  introduced  into  every  State  in  the  Union,  but  also  into 
almost  every  country  on  the  globe. 

The  administrative  otficials  of  the  company  are  as  follows: 
Board  of    Directors:  Charles    Francis   Adams,   Lemuel    Bannister, 
August  Belmont,  N.  W.   Bumstead,   A.  M.  Byers,  llarcellus  Hartley, 


It  is  due  to  this  associating  togeth-r  of  the  two  classes  of  men  that 
there  has  resulted  an  engineering  deparmient  whose  work  has 
won  for  the  W'estinghouse  Companj'  the  enviable  reputation  that  its 
apparatus  is  as  efficient  mechanically  as  it  is  electrically.  Simplicity, 
durability  and  eOBciencj-  has  been  the  combination  striven  for,  and 
the  uniting  of  the  various  factories  in  East  Pittsburg  has  unified  and 
strengthened  the  staff  of  engineers  so  that  these  points  will  doubt- 
less be  more  fully  emphasized  than  ever  before. 

Engineering  Staff. — Mr.  Albert  Schmul,  the  general  superin- 
tendent, has  been  at  the  heail  of  the  electrical  manufactory  ever 
since  its  organization.  He  is  a  native  of 'Zurich,  Switzerland,  where 
he  received  his  education  as  an  engineer,  coming  to  this  country 
in  1882  to  enti-r  the  employ  of  the    Westinghouse    Air  B-ake   Coni- 


"^'LCWOV^X). 


Westinghouse    F.^ctokies,    Looking   Southeast. 


George  W.  Hebard,  Henry  B.  Hyde,  Brayton  Ives,  George  West- 
inghouse, Jr. 

'  Officers:  Chairman,  Brayton  Ives;  president,  George  Westing- 
house, Jr.  ;  first  vice-president  and  general  manager,  Lemuel 
Bannis'er;  second  vice-president,  G.  W.  Hebard;  assistant  general 
manager,  W.  C.  Clark;  electrical  engineer  and  assistant  manager, 
L.  B.  Stillwell ;  secretary  and  aitorney,  Charles  A.  Terry ;  trrasurer, 
Ph.  Ferd.  Kobbe;  assistant  treasurer,  George  H.  Lewars;  auditor, 
F.  H.  Ketchum. 

A  glance  at  the  history  of  electrical   development    will  show  that 
^he  manufacturing  branch  of  the  biisiness  has  been  conti oiled  very 


pany.  Though  Mr.  Schmid  is  still  a  young  man, being  but  37  years 
of  age,  he  has  had  a  wide  experience  in  the  manufacture  of  appar- 
atus in  Switzerland,  Germany,  Belgium,  France  and  England,  and 
the  perfection  of  his  mechanical  conceptions  are  too  well  known  to 
need  comment.  In  fact  he  shares,  equalU-  with  Mr.  Westinghouse, 
the  credit  for  the  uniformly  excellent  design  and  construction 
of  Westinghouse  apparatus. 

Superintendent  Philip  Lange,  who  was  in  charge  of  the  Newaik 
factory  before  its  removal  to  East  Pittsburg,  is  now  at  the  head 
of  the  minufacturing  department.  He  is  also  of  European  birth, 
coming  to  this  country   in   1882,  but  having  had    in  German v  con- 
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siderable  experience  in  some  of  its  largest  electrical  manufactories. 
Mr.  Lange  has  been  with  the  Westinghouse  Company  since  1886, 
and  has  done  much  in  the  development  of  its  electrical  detail 
apparatus  and  in  systematizing  its  methods  of  manufacturing. 

Mr.  O.  B.  Sballeiiberger,  the  consulting  electrician  of  the  com- 
pany, is  probably  best  known  as  the  inventor  of  the  Shallen- 
berger  meter.    Mr.  Shallenberger  is  a  Western  rennsylvanian,  and  a 


View  ok  Blacksmiih  Suop,  Brass  Foundry  and  Punch  Shot. 

graduate  of  our  Naval  Academy  at  Annapolis.  He  resigned  his 
commission  to  accept  a  position  with  the  I'nion  Switch  &  Signal 
Company  for  the  purpose  of  developing  some  electrical  work  which 
Mr.  Westinghouse  then  had  in  mind.  Consequently,  it  was 
but  natural  that  on  the  organization  of  the  electric  company  he 
should  have  been  appointed  its  chief  electrician.  As  Mr.  Shal- 
lenberger  was  with  the  company  all  through  ils  formative  period, 
the  influence  of  his  ability  and  correct  apjreci- 
ation  of  requirements  is  apparent  in  all  the  West- 
inghouse alternating-current  apparatus.  Recently 
Mr.  Shallenberger  resigned  his  position  to  be- 
come the  company's  consulting  electrician,  with 
a  private  laboratory  at  Rochester,   Pa. 

Mr.  L.  B.  Stillwell,  who  has  recently  been  ap- 
pointed electrical  engineer  and  assistant  manager, 
is  also  a  young  man  and^a  native  of  Scranton,Pa. 


connection  has  been  entrusted  with  almost  the  complete  direction  of 
the  Niagara  work. 

Mr.  Chas.  F.  Scott,  who  succeeded  Mr.  Shallenberger  as  electrician 
of  the  Westinghouse  Company,  graduated  from  the  Ohio  State  Univer- 
sity in  1885.  After  a  post-graduate  course  at  the  Johns  Hopkins  Uni- 
versity, and  some  practical  experience  in  outside  work,  Mr.  Scott 
secured  a  position  on  the  "student  corps"  of  the  Westinghouse 
Company.  His  exceptional  ability  was  quickly  recognized  and  he 
has  been  rapidly  advanced  to  his  present  important  position.  One 
of  his  most  recent  and  valuable  inventions  is  the  method  of  two- 
phase  three-phase  transformation,  which  was  so  clearly  set  forth  in 
his  paper  of  a  year  ago  before  the  National  Electric  Light  Association 
at  Washington. 

Jlr.  Alexander  Jay  Wurts  is  a  direct  descendant  of  John  Jay,  5rst 
Chief-Justice  of  the  United  States.  He  graduated  at  Yale  in  1883, 
at  Stevens  Institute  in  1884,  and  subsequently  studied  two  years 
under  Prot.  Kohlrausch  in  Germany.  After  two  additional  years  of 
practical  experience  in  this  country,  he  enteied  the  service  of  the 
Westinghouse  Electric  Company  in  Pittsburg.  He  has  discovered 
some  very  important  facts  concerning  the  action  of  electricity  that 
commonly  accompanies  storms,  and  upon  the  basis  of  his  discoveries 
has  devised  improved  and  effective  methods  of  protecting  electrical 
apparatus  against  lightning.  He  is  more  especially  known,  how- 
ever, for  his  discovery  of  the  non-arcing  metals  and  invention  of 
the  now  well-known  non-arcing  lightning  arrester,  for  which  he  has 
been  awarded  the  John  Scott  medal  by  the  city  of  Philadelphia 
upon  the  recommendation  of  the  Franklin  Institute. 

Mr.  B.  G.  Lamme,  one  of  the  principal  designers  of  the  company, 
was  born  at  Springfield,  Ohio.  He  took  the  degree  of  mechanical 
engineer  from  the  Ohio  State  University  in  1888,  and  since  that  time 
has  been  associated  with  the  Westinghouse  interests.  During  the 
past  four  years  Mr.  Lamme  has  given  his  attention  exclusively  to 
the  calculating  of  the  Westinghouse  machines,  for  which  important 
work  his  ability  as  a  mathematician,  and  his  thorough  acquaintance 
with  the  best  practice  at  home  and  abroad  eminently  qualify  him. 


Assembling  Stkeet  Car  Controllers. 

He  is  a  graduate  of  Wesleyan  and  Lehigh  Universities  and  has  been 
with  the  Westinghouse  Company  from  the  very  first.  As  its  engineer 
he  has  been  sent  to  represent  the  company  not  only  throughout  this 
country,  but  also  abroad,  so  that  his  knowledge  of  the  practice  on 
the  two  continents  is  both  varied  and  extensive.  Mr.  Stillwell  has 
been   specializing  on  long-distance  power  transmission,  and  in  this 


Winding  Street  Railway  Arm.\ti'res. 

Mr.  Harry  P.   Davis,  who    is  at    the    head  of 
the    detail    departments,  is  a    native    of    Great 
Falls,  N.  H.     He  graduated  from  the  Worcester 
Institute  of  Technology    in    1890,  and    after    a 
year's     experience    with    the   General    Electric 
Company     at     Lynn,     he    came    to    Pittsburg, 
where    he   has  since    been  connected   with   the 
manufacturing     departments    of    the    Westing- 
house Company.     Mr.    Davis  has  done  valuable 
work     in     the     perfecting    of    such     apparatus 
as    street  railway  car  controllers),   rheostats,  arc 
lamps,  etc. 
Mr.    F.    S.    Smith,    superintendent    of    the    incandescent   lamp 
department,  was  a   classmate  of    Mr.  Still  well's  at    both   Wesleyan 
and  Lehigh.     He  specialized    in   chemistry,  in  which  line  of  work 
he  has  since  made  his  greatest  success,  having   discovered  processes 
for  improving    carbon    filaments    and  cements.     To    him  belongs  a 
large  part  of  the  credit  for  the   development    of    a  lamp,    which    so 
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auspiciously  escaped  the  iujuuction  put  uii  the  manufacture  of  the 
old  Sawyer- Man  lamps. 

Equipment. — The  main  building  of  the  Westinghouse  plant  is 
754  feet  in  length,  231  feet  in  width,  and  67  feet  high  to 
the  ridge  of  the  central  roof  truss.  Along  either  side  of  the 
building,  25  feet  above  the  floor,  run  galleries  80  feet  in  width. 
One  of  the  accompanying  illustrations  gives  a  general  view  from  one 
end  of  the  shop,  showing  very  clearly  the  interior  arrangement, 
while  the  various  other  illustrations  will  give  a  better  idea  of  the 
different  parts  of  the  building  than  can  be  here  attempted  in  words. 

The  next  largest  building  was  designed  for  a  warehouse  and  ship- 
ping room  on  the  first  floor,  and  a  detail  manufacturing  department 
on  the  second  floor.  .-Vt  present,  however,  half  of  the  upper  floor  is 
occupied  temporarily  by  the  oflices  of  the  company,  which  are 
arranged  as  shown  on  the  accompanying  plan.  Later,  a  separate 
building  will  be  erected  and  all  the  office  work  transferred  there. 
The  warehouse  is  574  feet  in  length,  76  feet  wide,  and  62  feet  in 
height.  The  building  is  of  the  same  general  design  as  the  main 
building,  and  connected  to  the  latter,  on  the  second  floor,  by 
means  of  five  enclosed  bridges. 

Directly  back  of  the  warehouse  is  the  power  houss,  a  description 
of  which  is  reserved  for  our  next  article,  which  will  also  give  an 
account  of  the  two-phase  shop  installation. 

Behind  the  power  house  is  a  two-story  building  258  feet  long,  76 
feet  wide  and  62  feet  high,  used  on  the  ground  floor  for  storing  and 
annealing  sheet  iron.  The  second  floor  is  devoted  to  the  punching 
department,  about  sixty  machines  being  there  employed.  We  illus- 
trate one  of  the  latest  types  of  these,  an  armature  ring  press  made 
by  the  E.  W.  Bliss  Company.  A  special  feature  of  this  press  is 
that  the  knock-out  pads  are  operated  by  a  device  which  obviates 
the    use    of    springs    and    consequent    strain    at    a    time  when  the 


machine  is  doing  its  maximum  work.  For  sharpening  the  dies  of 
the  larger  presses,  a  special  emery  grinder  is  used,  made  by  the 
Springfield  hCmery  Wheel  Company,  Springfield,  Mass.,  a  cut  of 
which  appears  in  another  column;  the  emery  wheel  of  this  grinder 
has  an  oscillating  motion  so  that  each  lime  the  die  being 
sharpened  passes  beneath  it,  there  is  a  change  in  the  surface 
presented  for  grinding,  thus  insuring  au  absolutely  true  ground 
surface. 

Between  the  main  building  and  the  wareroom  is  a  brick  and  iron 
building,  completely  fireproof,  four  stories  in  height,  187  feet  long 
and  25  feet  wide,  used  as  a  paint  shop,  drying  room,  and  oil  house. 
Back  of  the  main  building  is  the  temporary  carpenter  and  box  making 
shop,  192  feet  by  60  feet  by  32  feet.  Alongside  of  the  punch  shop, 
and  300  feet  east  of  the  main  building,  is  a  blacksmith  shop,  and 
also  a  temporary  brass  foundry,  the  former  241  feet  by  80  feet  by  45 
feet,  the  latter  241  feet  by  40  feet  by  26;i  feet  The  six  principal 
and  permanent  buildings  are  of  brick  and  iron  fireproof  construction 
throughout.  The  floors  are  slow  burning,  and  designed  to  sustain 
500  lbs.  to  the  square  foot  All  the  buildings  are  most  pleasantly 
located  and  completely  lighted  by  double  windows  10  feet  wide, 
situated  every  16  feet  along  the  side,  and  by  large  skylights  every 
32  feet  in  the  roof. 

It  is,  we  learn,  the  intention  of  the  company  to  still  further 
extend  its  works  by  the  erection  of  an  iron  foundry  in  the  rear  of 
the  main  buildings.  At  present  all  the  castings  are  made  in  the 
Allegheny  factory,  where  also  the  Sawyer-Man  incandescent  lamps 
are  being  manufactured.  The  glass  factory,  an  independent  concern, 
supplies  all  the  glass  parts  of  the  incandescent  lamps. 

The  arrangements  for  heating  the  buildings  are  of  the  most 
improved  type.  Steam  radiators  are  located  at  points  just  under 
the    roof,  and    80-inch    Sturtevant    blowers  are    used    to  force   the 
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heated  air  tliroupli  distributint;  pipes  36  inches  in  iliameler  at  the 
heateis,  and  made  gradually  smaller  as  the  air  is  distributed.  There 
are  two  of  these  blowers  in  the  warehouse,  six  in  the  machine  shop, 
and  one  in  the  punch  shop,  all  being  driven  by  Westinghouse  two- 
phase  motors.  For  supplying  the  radiators  exhaust  steam'  from  the 
engine  is  onlinarily  used,  but  reducing  valves  are  also  connected  so 
that  live  steam  may  be  admitted  to    the  pipes  in   case   of  necessity. 


a  pitched  roof  17  feet  9  inches  .ibove  the  floor.  They  are  built  up 
of  12-incli  terra  cotta  fireproofin.i.;,  plastered  inside  and  out,  and 
have  double  fireproof  iron  doors.  The  vault  in  the  general  olTice  is 
used  for  filing  vouche^'',  contracts,  etc.,  and  that  in  the  drawiu.i^ 
office  for  the  protection  of  drawings,  records  of  ma- 
chines, etc.  Both  vaults  are  illuminated  by  electric  light 
and  supplied  with  fresh  air  by  me  ins  of  electric  fans. 


Floor  Plan  ok  Offices. 


The  Williams  vacuum  system  of  Warren  Webster  &  Company, 
Camden,  N.  J.,  is  installed,  and  by  its  use  the  back  pressure  of  the 
non-condensing  engines  is  materially  reduced. 

Filtered  drinking  water    is  distributed  through  the  various  build- 
ings by  means  of   pipes  connected   to   a  10,000-gaIlon  filter,  of    the 
Xew  York  Filter  Company,  which  is  located  on  the  first  floor  of  the 
paint  shop.       The    water    supply    for     use    throughout    the 
factory   is  obtained  under  a  high  pressure  from    a    reservoir 
located  on    the  hills  back  of    East  Pittsburg.     The  sanitary 
arrangements  throughout  the  buildings  are  most    complete. 
The  water  supply  is   abundant,  and  the  plumbing   and  sew- 
erage   arrangements  of    the  latest  and    most  approved  type. 
The  toilet   rooms   are    finished    up  in    slate,  and    the   wash 
basi  ns   are  of  marbleized  iron  with    polished    brass   fittings. 
Hot    and    cold     wjter    are    everywhere    available    and  the 
plentiful     supply    of    soap  and    towels    indicates    the    com- 
pany's interest  in  the  com- 
fort of  its  employees.  ^Bpiw-r^ias. ' 

For  the  purpose  of  pro-  iHH89B'<  sS^-^  - 
viding  convenient  and  quick 
intercommunication  between 
the  various  departments  and 
offices,  there  is  installed  a 
local  telephone  system,  with 
instruments  in  each  office, 
and  a  small  exchange  lo- 
cated in  the  west  end  of  the 
warehouse.  Long  distance 
lines  connect  the  factory 
with  the    Pittsburg  Central, 


.^11  machinery  throughout  the  factory  is  driven  by  two-phase 
electric  motors  conveniently  placed.  Despite  the  fact  that  motors 
are  used  for  power  and  that  they  are  placed  as  near  as  practical 
to  the  machines  they  are  to  drive,  there  was  necessitated,  nevertheless, 
almost  a   mile  of  shafting  in  the  machine  shop  alone. 

Near  the  end  of  the  main  aisle  of  the  machine  shop  is  a  new  and 


General  Office. 

and  another  local  wire  runs  to  the  city  office  of  the  Westinghouse 
Company.  Reference  to  the  office  plan  will  show  two  vaults,  one  in 
the  auditor's  office  and  the  other  opening  into  the  drawing  office. 
These  vaults  are  both  alike  and  measure  32  feet  10}4  inches  in 
length  and  26  feet  in  width.  In  fact,  they  are  small  fire-proof 
baildings  within  the  main  building,  as  they  have  separate  walls  and 


Engineering    Office. 

arge  122-inch  'athe,  30  feet  be- 
tween centres,  made  by  Wm. 
Sellers  &  Con.pany,  Philadel- 
phia; the  machine  is  shown 
boring  the  field  of  a  1,000-hp 
alternator  and  turning  off  the 
armature  of  a  l,CSO-hp  direct- 
current  machine,  both  at  the 
same  time. 

The    Westinghouse    Company 
has    always  made    an    object  of 
having  special  tools  for  its  work, 
thereby    effecting    economy    in 
time    and  cost    of    manufacture 
and     securing     uniform     and      interchangeable     parts;      for 
the      new      works      many      additional     special     tools     have 
been    designed,    one    of   which,   noted    in    p.assing     through 
the    works,  finishes    off    motor    castings    at    one     cut.       For 
the    purpose     of     making  and    repairing  the    tools    required, 
there    has    been  organized  a  verj'  complete  and  extensi\e  tool 
department,  where  over  130  employees  are  kept  constantly    at 
work  making  and  replacing  all  sorts  of  tools,  thus  saving  for 
the  company  the  profits  which  otherwise  accrue  to  tool  mann- 
factuiers. 
Another  interesting   department  is  the   experimental    room, 
where    a    number    of    specialists   are     constanth-    employed  exper- 
imenting and  carrying  on  original  research.     For  their  use  has  been 
fitted  up  a  room  most  admirably  adapted  for   its  purpose.     Here  are 
conveniently  available    direct,  alternating,  and    polyphase   currents 
of  any  desired  voltage,  and  of  any  number  of  alternations.   There  has 
also   been  erected    a    special   glass-protected    room  for   carrying  on 
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experiments  with  bigh  potential  currents  running  up  to  50,000  and 
60,000  volts  pressure.  It  might  be  mentioned  here  that  the  com- 
pany has  made  some  rather  interesting  discoveries  in  connection 
with  hijjh  potential,  high  frequency  pbeno  nena,  which  have  not  as 
yet  been  made   public. 

The  entire  arrangements  in  the  factory  a  e  most  admirably  fitted 
for  manufacturing  apparatus  quickly  and  with  the  minimum  amount 
of  labor.      Take  for  example    section  "  .\,"  in  wliicli    Ibe   strett  c^r 


under  him  assistant  foremen  for  the  sub-divisions  into  which  the 
work  is  divided.  The  system  umler  which  the  men  work  and  earn 
their  wages  is  best  fitted  to  make  them  industrious  and  energetic, 
and  that  the  relations  between  the  employer  and  the  employee  are 
most  friendly  and  satisfactory  is  attested  by  the  evident  good  feeling 
which  prevails  throughout  the  factcjry.  The  whole  system  has  been 
most  thoroughly  studied  and  admiiably  developed  and  adjusted  to 
meet  the  conditions  for  manufacturing  on  a  large  scale.     In  fact,  in 


i^V^c.'Woi^'o. 


Boring  .\  1,000-hp  Alternatok  Field,  and  Turning  a  1,050-hp 
Generator  Armature. 


One  ok  the  Punchinc,  Pke.sses. 


motors  are  built.  In  one  end  of  the  section  the  armature  discs  and 
shafts  are  received  and  built  up.  The  lathe  furnini;  and  filing 
departments  are  immediately  adjoining,  so  that  no  time  or  labor  is 
lost  in  transportation.  Next  come  the  armature  winders,  and  fol- 
lowing them  the  men  who  are  employed  in  machining  and  fitting  up 
the  fields.  After  the  motors  are  assembled  they  are  turned  directly 
over  to  the  testing  department  and  then  passed    to    the    packers,  so 


examining  the  operations  of   the  factorv  one    is  impressed  with  the 
military  like  organization  which  everywhere  prevails. 

With  many  manufactures  it  is  only  necessary  to  assemble  the 
various  parts  in  order  to  complete  the  work,  but  with  electrical 
apparatus  it  is  essential  tint  everything  be  thoroughly  tested  before 
shipment.  The  Westinghouse  Compiny  realizes  the  importance 
of  this  feature  in  its  business  and  goes  to  a  large  expense  and  much 
trouble  to  make  sure  that  each  piece  of  apparatus  shipped  more 
t'lan  comes  up  to  the  requirements  which    it    is  expected  to  meet  in 


1,050-hp  Direct-Current  Arm.\ture. 


that  tli2  ma  lufacture  of  these  nia.hinei  is  an  al.nost  continuous 
operation  from  the  building  up  of  the  armature  cores  to  boxing 
the  motors  for  ship'nent.  All  the  apparatus  is  manufactured  in 
accordance  with  this  same  system,  and  in  consequence  there  exists 
throughout  the  factory  the  most  complete  order  and  busine>s-like 
regime. 

The  orgau;zatiou  of  the  employees   is  equally  satisfactory.     There 
is  a  bead  foreman  in  charge  of  each  of   the   general   sections,    and 


actual  operation.  Not  even  a  single  piece  of  detail  apparatus  is  sent 
to  the  shipper  without  being  thoroughly  tested.  The  company  lias 
org  mi  fed  a  lar^e  corps  of  testers  and  inspectors,  who  follow  the 
appiratus  through  its  construction  from  the  beginning  to  the  very 
end.  Te.-ts  are  applied  to  various  jiarts  before  assembling,  and  then 
the  apparatus  is  tested  as  a  whole.  Records  of  the  final  tests  are  kept 
and  filed,  so  that  at  any  time  it  is  very  easy  for  the  company  to  kno* 
just  what  any  given    piece  of  apparatus  has  done  in  its  own  factory. 
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All  shipments  from  tlie  factory  are  made  by  the  Pennsylvania 
Railway  and  the  arrangements  of  each  building  are  such  as  to  allow 
the  freight  cars  to  he  run  directly  within  the  building.  Last  fall 
when  the  main  buil'iing  was  used  for  a  reception    extended    to    the 


of  motor  and  generator  for  direct,  alternating  iuid  polyphase  current.s, 
from  ;^  to  5,000  horsepower,  are  now  being  regularly  manufactured. 
The  arc  and  incandescent  lamp  business  has  been  extended  to  meet 
every  conceivable  want  in  this  direction.  Detail  apparatus  such  as 
fan  motors,  meters,  current  indicators,  switches,  lightning  arresters, 
ground  detectors,  etc.,  etc.,  have  been  perfected,  and  are  being 
manufactured  on  the  largest  scale. 

Through  the  generosity  of  the  Westinghouse    Company  and  some 
of  its  officers,  there  has  been  secured  as  a  club  house  for  the  use  of 


In  the  Shipping  Dep-^rtment. 


Emerv  Die  Grinder. 


Grand  .^rmy  of  the  Republic  during  its  encampment  in  Pittsburg, 
the  whole  train  load  of  invited  guests  was  run  right  into  the  build- 
ing, so  commodious  are  the  railwaj'  accommodations.  .\s  will 
be  noticed  in  the  principal  view  of  the  factories,  both  an  elevated 
and  grade-level  track  run  along  the  south  side  of  the  warehouse, 
power  house  and  punch  departments,  thus  contributing  in  a  marked 


oflSce  employees,  a  very    attractive   and    convenient   brick  building 
within  a  few  hundred  feet  of   the  factory.     Here    meals^are'served. 


One  of  the  E.^st  Pittsbdrg  Club's  Dining  Rooms. 


Section  .\. — Testing  Street  Car  Motcrs. 


degree  to    the    convenient  and    rapid    reception    and    shipment  of 
materials  and  apparatus  throughout  the  works. 

With  the  installation  of  the  works  at  the  new  factory,  the  com- 
pany has  undertaken  the  manufacture  of  a  larger  line  of  electrical 
apparatus  than  has  heretofore  been  attempted.     Every  form  and  size 


and  a  glance  at  the  photograph  taken  of  the  dining-room  will  give 
an  idea  of  how  comfortably  and  luxuriously  the  company  provides 
for  those  in  its  employ.  The  club  house  is  also  furnished  with 
sleeping  rooms,  etc. ,  so  that  it  is  a  convenient  stopping  place  for 
either  ofEcers  or  guests  .of  the  company. 
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Electrodynamic  nachlnery.— XXXIX. 

BY    KDWIN    J.     HOUSTON   AND   A.     E.     KKNNIiI,l.V. 

2fi5.  In  (liscussiiij;  the  niaj;iiclic  flux  surrounding  an  active  con- 
ductor we  have  observed  111  I'ar.  34,  that  it  is  distributed  in  coiicenlric 
cylinders  arouiul  the  conductor,  as  shown  in  Higs.  27  and  28.  It 
is  evident  tlial  if  u  straight  conducting  wire  WA".  say  /  cms  in 
length,  as  shown  in  I'ijj;.  185,  be  situated  in  the  uniform  magnetic 
flnx  represented  by  the  arrows,  the  flux  will  exert  no  luechauical 
influence  upi.n  the  wire.  If,  however,  the  wire  carries  a  uniform 
current  iu  the  direction  of  the  straight  arrows,  then,  as  iS  repre- 
sented liiagraniniatically  iu  Fig.  186,  the  system  of  concentric  cir- 
cular flux  shown  by  a  single  circle  of  arrows  will  be  established 
around  the  wire,  appearing  clockwise  to  an  observer  looking  from 
A,  along  the  direction  in  which  the  current  flows,  and,  as  has 
already  been  jiointed  out,  this  circular  magnetic  flux  will  liave  an 
intensity  proportional  to  the  current  strength. 

26().  If  such  a  conductor  be  iiitroduce<l  into  a  uniform  magnetic 
field,  as  IS  represeuted  in  Fig.  187.  it  is  evident  that  above  the  wire 


Fig.  185.— Straight  Conductor        Fig.    186.— Magnetic    Flux 
IN  Uniform  Magnetic   Fi,ux.  Surrounding  Active  Con- 

ductor. 

at  C,  the  direction  of  the  flux  produced  by  the  current  is  the  same 
as  that  of  the  field,  while  below  the  wire  at  D,  the  direction  of  the 
flux  from  the  current  is  opposite  to  that  from  the  field.  Conse- 
quently, the  flux  above  the  wire  is  denser,  and  that  below  the  wire 
is  weaker,  or  less  dense,  than  that  of  the  rest  of  the  field.  The 
effect  of  this  dissymmetrical  distribution  of  the  flux  density  in  the 
immediate  neighborhood  of  the  wire,  is  to  produce  a  mechanical 
force  exerted  upon  the  substance  of  the  wire,  called  the  eleclro- 
dynainic force,  tending  to  move  it  from  the  region  of  densest  flux 
toward  the  region  of  weakest  flux;  or,  in  the  case  of  Fig.  187,  ver- 
tically downwards,  as  indicated  by  the  large  arrow.  If,  howevtr,  the 
direction  of  the  current  in  the  wire  be  reversed,  as  shown  in  Fig. 
188,  and  that  of  the  external  field  remain  unchanged,  the  flux  will 
be  densest  beneath  the  wire  and  weakest  above  it,  so  that  the  elec- 
trodynamic  force  will  now  be  exerted  in  the  opposite  direction,  or 
vertically  upwards,  as  shown  by  the  large  arrows. 

267.  If  the  direction  both  of  the  current  in  the  wire  and  the  flux 
in  the  external  field  be  reversed,  the  direction  of  the  electro- 
dynamic  force  will  not  be  changed,  as  is  represented  in  Fig.  189, 
where  the  direction    of    the  eleclrodynamic  force  is  downward  as  in 


26'J.  We  shall  now  ileleriniue  the  value  of  the  eleclrodynamic 
force  in  any  given  case,  on  the  doctrine  of  the  conservation  of 
energy.  To  do  this  we  may  consider  the  ideal  apparatus,  repre- 
sented in  Fig.  I'JO,  where  a  horizontal  conductor  EF,  moves  without 
friction  against  two  vertical  metallic  uprights  AH  and  CD.  This 
conductor  is  supported  by  a  weightless  thread,  passing  over  two 
frictionless  pulleys  /'  /-",  and  bearing  a  weight  W.  If,  now,  a  cur- 
rent enters  the  upright  AH,  and,  passing  through  the  sliding  con- 
ductor EF.  leaves  the  upright  CIK  at  (",  then,  under  the  influence 
of  the  uniform  magnetic  flux  passing  horizonUilly  across  the  bar  in 
the  direction  of  the  arrows,  in  accordance  with  the  preceding  prin- 
ciples, an  electrodynamic  force  will  act  vertically  downwards  upon 
the  rod.  If  this  electrodynamic  force  is  sufTiciently  powerful  to 
raise  the  weight  IV,  it  will  evidently  do  work  on  su<h  weight,  as 
soon  as  it  causes  the  bar  to  move.     Let  ns  suppose    that  it  produces 


EUc.  trurU 

Fig.  190.— Ideal  Electrodynamic  Motor. 

a  steady  velocity  of  the  bar  EF,  of  v  cms  per  second,  in  a  down- 
ward direction.  Then  if  /",  be  the  electrodynamic  force  in  dynes 
exerted  on  the  bar,  the  activity  exerted  will  be,  :■  /  centimetre- 
dynes  per  second,  or  ergs  per  second.  Since  10,000,000  ergs  make 
one  joule,  this  will  be  an  activity  of 


vj 


,  joules-per-second,  or  watts. 


10,000,000 

This  activity  will  be  expended  in  raising  the  weight  fV,  assum- 
ing the  absence  of  friction  As  in  all  cases  of  work  expended,  the 
requisite  activity  to  perform  such  work  must  be  drawn  from  some 
source,  and  in  this  case  the  source  is  the  electric  circuit. 

270.   When  the  bar  of  length  /    cms  moves  with    a  velocity    of    r' 

centimetres   per  second,  through    the  uniform  flux  of    density  B,  it 

must    generate  an  E.  M.  F.    as    stated    in    Par.  71,  of    r  =  £  I  v, 

C.  G.  S.  units,  or 

B  I  V 

— volts. 

100,000,000 

This  E.  M.  F.  is  always  directed  against  the  current  in  the  wire 
and  is,  therefore,  always  a  C.  E.  M.  F.  in    the    circuit.     The    cur- 


FiGS.    187,   188    and    189.— Diagrams    Showing    Direction   of  Elec- 
trodynamic   Force. 


Fig.  191.— Wire  Lying  Ob- 
lique TO  Magnetic  Flux. 


Fig.  187,  though  the  direction  of  the  current  and    the    direction  of 
the  magnetic  field  are  both  reversed. 

268.  A  convenient  rule  for  remembering  the  direction  of  the 
motion  is  known  as  Fleming's  rule.  It  is,  in  general,  the  same  as 
that  already  given  for  dynamos  in  Par.  70,  except  that  in  applying 
it,  the  left  hand  must  be  used  instead  of  the  right.  For  example, 
if  the  forefinger  of  the  left  hand  shows  the  direction  of  the  flux, 
and  the  middle  finger  the  direction  of  the  current,  then  the  thumb 
will  show  the  direction  of  the  motion.  It  must  be  remembered, 
that  in  applying  Fleming's  rule,  the  right  hand  is  used  for  dynamos 
in  determining  the  direction  of  the  induced  E.  M.  F. ,  and  the  left 
hand  for  motors  in  determining  the  direction  of  motion. 


Fig.  192. — Loop  OF.'VcTn'E 
Conductor  in  JIagnetic 
Flux. 

rent  of  i  amperes    passing  through  the  rod  will,  therefore,  do  work 

upon  this  C.  E.  M.  F.  with  an  activity  of 

B  I  V 

e  I  watts  = .  I  watts. 

100,000,000 

This  activity  must  be  equal    to  the  activity  exerted    mechanically 

by  the  system,  so  that  we  have  the  equation, 

vf  B  Iv  i 


From  which. 


10,000,000      100,000,000 


B  li 
10 


dynes. 
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—  will    be   the    number    of    C.  C  S.  units    of    current,    since    the 
10 

C.  G.  S.  unit  of    current  is    10    amperes,  so    th.it    the  fundanicnlal 
expression  for  the  elcctroilynamic  force  exerted    on  a  straight  wire, 
lying  or  moving  at  right  angles  across  a  uniform  flux,  is 
/  =  £  /  /  dynes, 

where    /,  is    expressed    in    C.  G.  S.  units    of    current.     Since    'JSl 

dynes    are,  approximately,  the  force  exerted    by  gravity  u])on    one 

gramme,  we  have 

BlI        Bli  .    ,  , 

/= or  grammes  weig'ht, 

■^         981  9810 

and  since  453.6  grammes  make  one  pound,/,  expressed  in  pounds 
weight  will  be 

Bli 


Rope  Driving. -XXI 


/  =  . 


pounds  weight. 


10X981X  453.6 

If,  for  example,  the  rod  shown  in  Fig.  190  had  a  length  of  one 
metre,  or  100  centimetres,  and  moved  in  the  earth's  flux  whose  hori- 
zontal component  =  0.2  gauss,  then  if  supplied  with  a  uniform  cur- 
rent of  1,000  amperes  it  would  exert  a  downward  force  of 

0.2X100  X        "=  2000  dynes,  or,  approximately,  2  grammes  weight. 

271.  We  have  heretofore  considered  the  wire  as  lying  at  right 
angles  to  the  flux  through  which  it  is  moved.  If,  however,  the 
wire  AB,  lies  obliquely  to  the  flux,  at  an  angle  ",  as  is  represented 
in  Fig.  191,  then  the  effective  length  of  the  wire,  or  the  projected 
length  of  AB,  at  right  angles  to  the  flux  will  be  a  b.  In  symbols 
this  will  be  /  sin  ",  and  the  electrodynamic  force  will  be 

i 

/=:  B  I  sin  fl —  dynes. 

■'  10 

272.  .\lthough  such  a  machine  as  is  represented  in  Fig.  190  is 
capable  of  performing  mechanical  work,  and  might  be,  therefore, 
regarded  as  a  lorm  of  electrodynamic  motor,  yet  all  practical  elec- 
trodynamic motors  are  operated  by  means  of  conducting  loops, 
capable  of  rotating  about  an  axis.  We  shall,  therefore,  now  con- 
sider such  forms  of  conductor. 

273.  If  the  rectangular  loop  a'  a"  a'"  a''',  placed  in  a  hor- 
izontal plane,  in  a  uniform  magnetic  flux,  be  capable  of  rotation 
about  the  axis  00,  then  if  a  current  of  i  amperes  be  caused  to  flow 
through  the  loop  in  the  direction  a'  a"  a'"  a}" ,  electrodynamic 
forces  will  be  set  up  according  to  the  preceding  principles  upon 
the  sides  a'  a",  and  a'"  a" .  There  will  be  no  electrodynamic 
force  upon  the  remaining  two  sides.  Under  the  influence  of  these 
electrodynamic  forces,  the  side  a'  a",  will  tend  to  move  upwards, 
and  the  side  a'"  a",  downwards.  The  loop,  therefore,  if  free 
to  move,  will  rotate  and  will  occupy  the  successive  positions  b,  c 
and  d.  At  the  last  named  position,  the  plane  of  the  loop  being 
vertical,  although  the  electrodynamic  force  will  still  exist,  tending 
to  laove  the  side  a'  a",  downwards  and  the  side  a"',  a"'  upwards,  3'et 
these  forces  can  produce  no  motion,  being  in  opposite  directions  and 
in  the  same  plane  as  the  axis;  or,  in  other  words,  the  loop  considered 
as  a  rotatable  system  is  at  a  dead  point. 

274.  It  is  clear,  from  what  has  been  already  explained,  that  if  the 
direction  of  the  current  in  the  loop  had  been  reversed  while  the 
direction  of  the  field  flux  remained  the  same,  or  the  direction  of  the 
field  flux  reversed  with  the  direction  of  current  remaining  the  same, 
that  the  direction  of  the  electrod}'namic  forces  would  have  been 
changed ,  tending  to  move  the  side  a' a"  upwards  and  the  side  a"'  a^^ 
downwards,  so  that  the  loop  would  have  rotated  in  an  opposite  di- 
rection until  it  reached  the  vertical  plane.  Consequently,  when  a 
loop,  lying  in  the  plane  of  magnetic  flux,  receives  an  electric  cur- 
rent, it  tends  to  rotate,  and  it  will,  if  free,  rotate  until  it  stands  at 
right  angles  to  the  magnetic  flux. 

275.  An  inspection  of  the  figure  will  show  that  when  the  loop  is 
in  the  plane  of  magnetic  flux,  that  is  to  say,  when  the  rotary  elec- 
trodynamic force  is  a  maximum,  the  loop  contains  no  magnetic 
flux  passing  through  it,  while  when  the  loop  is  in  the  vertical  posi- 
tion, and  the  rotary  power  of  the  electrodynamic  force  is  zero,  it 
contains  the  maximum  amount  of  flux  passing  through  it.  The 
effect  of  the  electrodynamic  force,  therefore,  has  been  to  move  the 
conducting  loop  out  of  the  position  in  which  no  flux  passes  through 
it  into  the  position  in  which  the  maximum  of  flux  passes  through 
it  possible  under  the  given  conditions. 

(To  be  continued.) 
Laboratory  of  Houston  and  Kennelly,  Philadelphia,  Pa. 
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In  the  actual  construction  the  centre  of  bolts  must  be  placed 
at  some  distance  from  the  point  of  application,  in  which  case  the 
bolts  are  subjected  to  an  additional  strain  due  to  the  bending 
moment  at  the  joint  as  shown  at  (c)   Fig.  63;    if  this  bending 

moment  is  taken  up  by  the  rim,  the  bolt  section  will  be    .as  before; 

but  if  the  rim  and  bolt  flanges  are  rigid  and  resist   any  deformation 
the  total  strain  comes  upon  the    bolts;  under  these    conditions    the 

net  section  yl  may  be  obtained  by  multiplying  —  by  the  ratio  of  the 

leverage  y,  of  the  force  .S  to  the    leverage    x,  of    the    resistance  in 
the   bolt;  hence,  if    we    assume    that  jr  =  yi    r,  a    common    value, 

5 

we    shall  obtain  ./  ■=  2  —  .     By  using  studs  with  nuts  at    each    end 

the  bolt  may  be  placed  nearer  the  rim,  in  which    case,  for  the  same 

y 

depth  of  flange,  the  ratio  -  may  be  diminished. 

X 

In  order  to  obtain  ample  strength  at  the  rim  the  bolt  section 
should  be  determined  on  the  supposition  that  the  full  bending 
moment  will  be  thrown  upon  the  bolts;  in  this  ca.se  the  bolt-flanges 
or  lugs  must  be  able  to  resist  any  bending  due  to  the  force  -S". 

The  bolt-flanges  will  be  as  strong  as  the  rim  if  we  make  the 
respective  moments  of  resistance  equal  to  each  other;  hence,  if 

b  =  face  of  wheel ; 

b'  —  breadth  of  bolt-flange  minus  the  width  of  bolt-holes; 

/  —  mean  thickness  of  rim  ; 

t'  —  thickness  of  bolt -flange  or  lug  ; 

then  I  b  r-/~l  b'  T /  or 


•^  h' 


I'  = 


this  thickness  /'  may    be    reduced    somewhat  if    strengthening  ribs 


Fig.  63. — Section.s  of  Arms. 


are  carried  from  the  rim  to  the  lower  edge  of  the  bolt-flange,  as 
shown  at  {c).  Fig.  63.  In  the  above,  i  was  taken  as  the  mean 
thickness  of  rim  reduced  to  a  rectangle,  and  no  account  has  been 
taken  of  the  strengthening  ribs  and  flanges. 

If  the  leverage  of  the  bolts  is  assumed  as  }4,  we  may  obtain    the 
total  net  section  of  the  bolts  as  follows: 
2S      I  fF^ 


A  =- 


since  F„  =  0.00034  //'  i^  N^, 


A 


lb 


000108  W  R  N 


In  the  above    formula  /  may    be    taken    equal    to    6,000   pounds 
ordinarily,  but  for  large  bolts  8,000  to  9,000  pounds  may  be  used. 

If  /  ^  the  mean  thickness,  and  b  =  breadth  of  rim,  both  in 
inches,  the  weight  JV  may  be  determined  from 

}l'=  2^  J?  X  12  /  b  X  0.26  =  19.6  R  t  b. 
If  the    rim    is  properly  bolted  the   principal    strains    to    which  the 
hub  bolts  are  subjected  are    those  due    to    the  weight    of    hub  and 
arms  and  the  tension  produced  by  keying  to  the  shaft. 

As  the  weight  of  hub  and  arms  in  large  pulle}-s  is  usually  much 
less  than  the  weight  of  rim,  it  will  be  seen  that  the  strain  on  the 
hub  bolts  due  to  the  weight  and  centrifugal  force  of  these  parts  will 
be  less  than  that  on  the  rim  bolts. 
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In  practice  sonic  makers  design  the  hub  joint  so  that  Ihi-  net 
section  of  all  the  bolts  is  e(|ual  to  the  bolt  section  in  one  edge  of 
the  rim  joint;  this,  however,  is  not  usual  practice. 

An  Ujspectiou  of  a  great  many  pulleys  niaile  by  various  niani.fact- 
urers  shows  that  the  hub-bolt  section  is  often  twice  as  great  as  the 
rim-bolt  section;  but  in  many  of  these  cases  the  rim  bolting  is  very 
weak. 

It  is  safe  to  make  the  bolt  area  the  same  in  each  case;  but  if  the 
rim  joint  be  made  according  to  the  method  indicated,  the  bolls  in 
the  hub  will  usually  be  sulnciently  stroniL,'  if  their  total  effective 
section  is  equal  to  that  in  one  rim  joint.  For  light  pulleys,  how- 
ever, this  should  be  increased.* 

The  section  of  arm  for  those  pulleys  in  which  the  arms  and  hub 
are  cast  together  is  usually  elliptical  or  segmental,  as  shown  in 
Fig.  64. 

The  elliplical  form  as  here  given  is  so  proportioned  that  its  minor 
axis  is  one  half  its  major;  in  the  segmental  form  the  minor  axis  is 
four  tenths  the  major.  The  cross-.section  of  the  arm  may  be  deter- 
mined by  considering  it  as  a  beam  fixed  at  one  end  and  loaded  at 
the  other  with  the  force  /'due  to  the  pull  of  the  ropes.  The  bend- 
ing moment  on  each  arm  will  then  be 
Pr 

assuming  that  the  load    is    divided    equally    among  the    number  of 
arms  A'". 


Fig.  64.— Method  of  Joining  Akms  .\nd  Rim. 

Since  the  bending  moment  is  equal  to  the  modulus  of   the  section 
Z,  multiplied  by  the  stress/" in  the  material,  we  have 

M^  ^fZ; 
for  an  elliptical  section  whose  major  axis   is  h   and   minor   axis 
rr  Pr         ^       TT 

0.4//,  Z=  -     /;»  X  .4  h,  hence, =/ X  -  X  .4  li\  [1] 

32  A  a  32 

If  we   let  Ti,  the   maximum   tension   in  the   rope,  equal    200  rf* 


pounds,  and 


r= 


2,  we  shall  have  the  load  acting  on  each  arm 


P=  100  d*  n 
where  «  is  the  number  and  d  the  diameter  of  ropes.     Therefore, 
by  substituting  the  value  of  Pirx  equation  [I]  there  is  obtained 


'-'Si 


1100  d-  n  r 

'o.04/JVa 

assuming  that  /^  2,500  pounds  per  square  inch  for  cast-iron, 
and  that  A^a  equals  6,  we  have  /;  =  0.44  V  rf»  «  /?,  where  £>  = 
pitch  diameter  of  pulley  in  inches  and  h  is  the  major  axis  of  arm 
produced  to  centre  of  wheel. 

.\s  the  smaller  pulleys  require  a  larger  margin  of  strength,  on 
account  of  their  greater  liaoility  to  breakage  in  handling  and  cast- 
ing, the  above  formula  should  be  modified  by  introducing  a  con- 
stant; if  we  let  this  constant  equal  one  half  inch  a  suitable  value  for 
the  width  of  arm  will  be  obtained  from 

/!  =  0. 44  V  d'  n  1)  +  O.S".  f  2] 

As  the  centrifugal  force  .set  up  in  the  rim  of  the  pulley  causes  an 
additional  stress  in  the  metal,  the  value  oi /  should  be  chosen  with 
reference  to  the  speed  at  which  the  pulley  is  to  run. 

The  higher  speed  not  only  induces  a  greater  stress  in  the  material, 
but  the  liability  of  failure  due  to  vibration  or  shocks  is  greatly 
increased. 


*  For  complete  analysis  i 
"  Machine  Design."  Vol.  II. 
A.  S.  M.  H.,  with  Piof.  Lanz 


f  strains  in  fly-wheel  rims  see  Prof.  Dnwin's 
Also  Mr.  Stanwood's  paper  :n  Vol.  XIV.  Trans. 
I's  discussion  on  same. 


The  stress  in  the  riin  iluc  to  centrifugal  force  may  be  obtained 
by   c>usidering  the  pulley  as  a  cylinder  subjected  to  a   force  /> 
(^/%l  per  square  inch.     The  thickness  of  u  thin  cylinder  to  resist 
^/^      />  r 
"2/'         /' 
in  which  /  —  thickness  in  inches 

p—  pressure  per  square  inch  ; 
r  •=  radius  of  cylinder  in  inches  ; 
./'-=  allowable  stress  in  pounds; 

p  =  F,  =  -~ 
K  !■! 

where  (/'=  weight  in  pounds  —  0.261  pounds  per  cubic  inch  ; 
I'    -=  velocity  of  rim  in  feet  per  second  ; 
g:    =32.10; 


rupture  may  be  obtained  from  /» 


in  this  case 


A'    ■=  radius  of  rim  in  feet 


t  = 


f 


/'  = 


12  W  V- 


If  the  centrifugal  force  act  on  one  square    inch  of  pulley  whose 
thickness  is  unity,  we  shall  have 

0.261  X  12  V- 

J'  = =  0.097  V- 

32.16 

:/■-' 
=       very  nearly. 
10        ■'  ' 

This  is  the  stress  in   rim  per  square  inch  of  section  due  to  cen- 
trifugal force  alone. 


When   V 
When  V 

in  feet  per  second  = 
in  feet  per  minute  = 

SO 
3000 

60 
3600 

70 
4300 

80 
4800 

90 
5tOO 

100 
6000 

150 
9000 

200 
12000 

Stress/ 
trifugal 

n  pounds  due  to  cen~ 

2S0 

3«0 

490 

640 

810 

1000 

2250 

4000 

The  stresFes  due  to  the  pull  of  the  ropes,  and  those  due  to  con- 
traction in  cooling  are  additional  to  those  here  given,  hence y' 
should  be  taken  sufficiently  low  to  allow  for  the  various  stresses 
which  may  be  set  up  in  the  pulley. 

If  we  assume  that  the  working  stress  in  the  arms  should  not 
ordinarily  exceed  3,500  pounds  per  square  inch  for  cast-iron,  and 
that  it  should  be  less  for  high  speeds  where  the  dynamic  effect 
of  shock  and  vibration  is  greater,  a  suitable  value  may  be    obtained 

50000 
from  the  empirical  formulay"=  ; . 

From  this  formula  the  annexed  values  of  /"  have  been  calculated. 
It  will  be  noticed  that  the  value  of/ used  in  formula  [2],  namely, 
2,500  pounds,  corresponds  to  a  velocity  of  rim  equal  to  about  3,500 
feet  per  minute. 


Velocity  of  rope  in  ft  per  min.  /  '— 

1200 

1800 

2400 

3600 

4800 

6000 

3300 

2900 

2700 

24S0 

2300 

2150 

The  arms  should  taper  toward  the  rim  ,»,  inch  per  inch  of  length, 
that  is,  A  on  each  side,  but  in  no  case  should  the  width  of  arm  at 
the  rim  be  less  than  two  thirds  its  width  at  the  centre  of  shaft. 

Verv  wide  pulleys  in  which  the  proportions  for  single  arms  would 
he  inconveniently  large  may  be  made  wilh  two  or  three  sets  of 
arms;  in  such  cases  they  may  be  considered  as  two  or  three  separate 
pulleys  combined  in  one,  except  that  the  proportions  of  the  arms 
should  be  0.8  to  0.7  times  that  of  single  arm  pulleys.* 

In  designing  the  hubs  of  wheels  practice  varies  considerably. 
Some  authorities  give  the  thickness  of  metal  around  the  eye  in 
terms  of  the  pulley  diameter  only,  others  take  into  account  the 
diameter  of  pulley  and  also  the  diameter  of  shaft,  or  the  breadth  of 
face,  while  the  length  is  variously  given  in  terms  of  the  diameter 
of  shaft,  or  the  face  of  pulley  or  both. 

For  rope  pulleys,  if  the  thickness  of  metal  in  the  hub  is  made 
proportional  to  the  diameter  of  pulley,  and  also  to  the  diameter  of 
shaft;  and  if  the  length  of   hub    is   made   to    vary  with  the  number 
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and 


and  size  of  ropes  and  the  diameter  of  shaft,  we    helieve  the  require- 
ments of  strength  an<l  good  proportions  will  be  best  attained. 
Let  D  =  diameter  of  pulley  in  inches  ; 
"    shaft  "         ; 

"    hub;  "         ; 

"    rope  "         ; 

number  of  ropes ; 
length  of  hub ; 
then  the  diameter  and    length  of  hub  may  be  obtained     from    the 
following  formuhe,  which  have  been  deduced  by  the  writer  from  the 
proportions  of  a  large  number   of   rope  pulleys  made  by  representa- 
tive manufacturers: 

dn  =  0.025 /-'  +  rf,  +  2X" 
and  U  =^0.6dn  +  d,  +  U     " 

For  loose  or  idle  pulleys    the  diameter  of    hub  may  be  made    less 
than  that  given  by  the  above  formula  which    allows  for   keying;  in 


Fig.  65. — Method  ok  Joining  Arms  and  Rim. 


general  the  thickness  of  metal  around  the  eye  in  an  idle  pulley  may 
be  taken  as  about  two  thirds  as  great  as  that  in  fixed  pulle3S  of 
same  diameter  and  face. 

The  length  of  hub  in  idlers  should  be  sufficient  to  give  a  good, 
bearing  surface,  and  may  vary  from  two  to  three  times  the  diameter 
of  shaft — depending  somewhat  upon  the  speed  of  rotation. 

In  the  construction  of  large  rope  pulleys  which  are  made  in 
segments,  the  usual  method  is  to  bolt  the  rim  sections  to  the  arms 
at  the  ends  of  the  segments,  as  shown  at  (A)  in  Fig.  65. 

When  the  rim  segments  are  joined  midway  between  the  arms  as 
at  (a), the  several  connections  are  simpliSed  to  some  extent,  but 
with  this  method  of  connection  there  is  a  decided  tendency  for  the 
joint  to  open  under  the  influence  of  centrifugal  force  which  is 
increased  somewhat  by  the  weight  of  the  connecting  flanges  and 
bolts.  With  the  rim  joints  at  the  junction  with  the  arms,  towever, 
a  rigid  connection  between  adjacent  arms  is  obtained,  and  the  cen  ■ 
trifugal  effect  of  the  rim  tends  to  incieise  the  tension  in  the  arm 
without  opening  t   e  joint. 


Electrocution  Vindicated. 

We  are  glad,  says  the  London  ElcdrUal  Review,  to  compliment 
our  contemporary,  TiiK  Ivi.iXTRiCAi,  World,  on  the  stand  it  is 
making  against  the  cheap  sensationalism  which  other  American 
technical  journals  have  permitted  to  invade  thcit  columns  in 
respect  to  the  subject  of  electrocution.  In  a  recent  issue  it  pub- 
'ished  a  report  of  a  meeting  of  the  New  York  Prison  Association. 
.\t  this  meeting  Dr.  A.  H.  Goelet  gave  an  account  of  his  observa- 
tions at  the  recent  extculion  of  a  negro  murderer  at  Sing  Sing.  In 
referring  to  the  controversy  recently  excited  by  IJ'Arsonvals  state- 
ment that  the  electric  current  as  employed  in  the  New  V'ork  State 
Prisons  does  not  inflict  absolute  death.  Dr.  Goelet  ascribed  it  as 
partly  due  to  the  apparently  negative  results  of  the  official  examina- 
tions of  the  bodies  of  the  first  six  criminals  executed.  Had  the 
official  pathologist,  he  said,  who  assisted  at  the  post-mortems,  not 
limited  his  examination  of  the  brain  to  one  case,  he  would  have 
been  able  to  have  discovered  what  has  now  only  three  years  later 
been  demonstrated.  \  report  prepared  by  Dr.  T.  E.  Oerte  on  a 
microscopical  examination  of  the  blood  and  tissues  of  an  executed 
criminal,  was  then  submitted.  From  this  we  gather  that  (1)  The 
chief  action  of  the  current  is  upon  the  blood  and  blood  vessels;  (2) 
The  red  corpuscles  have  less  resistance  than  the  white;  (3)  One  or 
more  of  the  elements  determining  coagulation  of  the  blood  is 
destroyed;  (4)  A  germicidal  agent  is  formed  in  the  blood,  which" 
precludes  the  continued  existence  of  multiplication  of  putrefactive 
organisms;  (5)  The  liver  is  the  organ  most  affected;  (6)  The  lungs 
offer  the  most  resistance;  (7)  The  force  exerted  is  sufficient  to 
rupture  the  brain  tissues  and  smaller  vessels  of  the  brain,  and  to 
produce  universal  hemorrhage  in  its  substance;  (8)  The  cellular 
elements  of  the  tissues  are  not  apparently  destroyed;  (9)  The  devia- 
tions from  the  normal  conditions  thus  noted  are  sufficient  to  produce 
lethal  results.  In  conclusion.  Dr.  Goelet  states  that  death  is  instan- 
taneous and  painless,  the  latter  being  true  because  electricity  travels 
faster  than  the  nerves  can  transmit  painful  impulses.  Hence,  we 
may  confidently  claim  that  if  murder,  as  the  law  declares,  must  be 
expiated  by  the  death  penally,  electricity  should  be  universally 
adopted  as  a  method  of  accomplishing  this  in  the  most  humane 
manner.     But  what  will  the  Lancet  sa^  ? 


Electric  Shock  from  a  Secondary  Alternating  Current. 


.\  writer  in  a  recent  issue  of  the  New  York  Electrical  World 
records  several  instances  of  men  who  received  severe  shocks  while 
standing  on  damp  earth  engaged  in  turning  on  lamps  supplied  from 
secondary  alternating  circuits.  In  one  of  the  instances  quoted,  the 
ground  detector  at  the  station  showed  a  ground  on  the  line,  and 
upon  examination  two  transformers  were  found  to  be  burnt  out.  In 
another  case  a  man  was  instantly  killed  as  he  reached  to  turn  on 
the  light  above  his  bead;  an  employee  afterward  was  trying  to 
explain  the  accident  to  some  one,  and  upon  touching  a  snap 
switch,  and  the  floor  being  damp,  he  was  thrown  some  distance  and 
badly  burnt.  An  examination  of  the  transformer  showed  a  ground 
of  one  primary  and  one  secondary  wire  on  the  case.  In  another 
case,  on  the  same  company's  circuit,  a  servant  girl  stood  in  her 
slippers  on  a  damp  cement  floor  and  was  buried  to  'he  ground  sense- 
less by  the  shock  received.  An  identical  instance  is  recorded  of  a 
boiler  engineer.  The  writer  thinks  of  grounding  the  secondary 
wire  to  earth,  though,  as  he  has  never  heard  of  it  before,  he  is 
nervous  of  the  probable  results.  A  correspondent  writing  to  us  on 
the  subject,  says:  "It  seems  to  me  that  the  cure  for  accidents  of 
this  kind  lies  in  the  use  of  earthing  devices  of  the  Cardew  or  other 
types,  which  will  put  the  secondary  circuit  to  earth  automaticallv, 
should  the  secondary  E.  M.  F.  from  any  reason  rise  above  the  nor- 
mal to  any  great  extent.  In  Scarborough  we  have  one  of  these 
earthing  devices  connected  to  every  Iran.^former,  and  I  think  it  is  a 
wise  precaution  to  adopt. '  ^—London  Electrical  Review. 


Recent  Patent   Decisions. 


To  the  Editor  of  The  Electrical  Wcrrld: 

Sir: — In  reading  the  editorial  entitled  "  Recent  Patent  Decisions,  " 
in  the  issue  of  the  8th  instant  of  The  Electrical  World,  we  note 
the  following  sentence: 

"If  the  foreign  patent  is  granted  to  the  second  inventor  prior  to 
the  application  for  a  domestic  patent  by  the  first  inventor,  it  con- 
stitutes publication,  and,  therefore,  bars  the  latter  from  obtaining 
a  patent  regardless  of  priority  of  invention.  " 

If  this  means  that  a  United  States  patentee  is  barred  from  obtain- 
ing a  patent  by  the  issuance  of  a  foreign  patent  to  a  subsequent 
inventor  this  statement  does  not  seem  to  be  in  accordance  with 
Rule  75  of  the  Rules  of  Practice,  and  the  particular  section  of  the 
statute  upon  which  it  is  based,  with  both  of  which  you  are  no  doubt 
familiar.  If,  however,  the  sentence  quoted  refers  to  domestic 
patentees  ior  foreign  patents,  the  sentence  quoted  seems  to  be  in 
accordance  with  the  following  sentence  taken  from  the  decision  of 
Lauder  vs.  Crowell  et  al.,  1879,  16  O.  G.  405: 

"When  two  applicants  for  patents  for  the  same  foreign  invention, 
of  whom  only  one  is  a  foreign  patentee,  are  before  the  Patent 
Office  of  the  United  States,  the  foreign  patent  cf  one  of  the  appli- 
cants is  a  bar  to  the  issue  of  an  American  patent  to  the  other,  even 
though  he  is  in  fact  the  prior  inventor.  " 

We  do  not  take  the  time  to  call  your  attention  to  any  other 
decisions  on  this  point,  as  it  is  our  impression  that  the  sentence 
quoted  is  not  exactly  as  you  intend  it,  and  we  suppose,  of  course, 
that  if  this  is  so  you  will  be  pleased  to  have  us  call  your  attention 
to  this  matter.  Hey  &  Parsons. 

SvR.\crsE,  N.  Y. 

[That  part  of  rule  75  of  the  Rules  of  Practice  of  the  United  States 
Patent  Office,  refcried  to  above,  is  as  follows:  "When  an  original 
or  reissue  application  is  rejected  on  reference  to  a  foreign  patent  or 
to  a  printed  publication,  and  the  applicant  shall  make  oath  to  facts 
showing  a  completion  of  the  invention  in  this  country  before  *  *  * 
the  date  of  the  foreign  patent,  or  before  the  date  of  the  printed 
publication,  and  shall  also  make  oath  that  he  does  not  know  and 
doe-i  not  believe  that  the  invention  has  been  in  public  use  or  on 
sale  in  this  country  for  more  than  two  years  prior  to  his  application, 
then  the  patent  or  publication  cited  will  not  bar  the  grant  of  a 
patent  to  the  applicant.  "] 


-s. . 


CA:RL  HERING 
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-Vo/i".  — The  object  of  this  departmtiil  is  lo  give  a  digest  of  the  priiitipal  tech- 
nical articles  on  electrical  subjects  appearini!  In  American  and  foreign  pf  riod 
icals.  The  abstracts  will  contain,  hrieflv.  the  nature  of  the  article,  its  object, 
and  the  most  iiupurlant  data  or  conclusions,  as  far  as  the  limited  sj  nee  will 
admit.  Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  to  the  Philadelphia  olTice  of  The  Ki.ectri,-ai,  World  9^7  Ch<st- 
nut  Street.  They  should  be  forwarded  so  as  to  be  receired  at  IfasI  as  earlv  as 
the  journal  in  which  the  original  articles  appear:  they  should  not  be  longer 
than  the  importance  of  the  subject  warrant;.,  and  must  comply  with  the  seneral 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  Ihem. 
.Such  abslracis  mav  be  sent  in  the  English.  Prench.  <r  C.erman  languagis.  Ii 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals, 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com 
piler  a  copy.  speci.illy  marked,  iu  which  any  imporlaut  electrical  article 
appears. 


DYNAMOS,  MOTORS  AND    TRANSFORMERS 
Theory  of  /'vKumoi.— Some  of  the  formula;  from  Mr.  Farnian 


article. 

abstracted  in  the    Digest,  March    30.  are  given  in  the  "Join    Inst.  Elec. 
Kng.  "  for  May. 

Improvements  in  Armature  Ventilation. — Piof.  Ryan's  paper  from  the 
"Sibley  Jour."  for  April,  is  reprinted  in  abstract  in  the  Lord.  "Elec," 
May  31,  and  is  editorially  discussed. 


Thompson  and  Ryan  Dynamo. — An  illustrated  description  showing  the 
details  of  a  dynamo  designed  by  Mr  Thompson  and  Prof.  Ryan  in 
accordance  with  the  principles  described  in  theit  recent  Institute  paper, 
is  published  in  "Elec.  Ind. "  for  June.  The  machine  shown  has  a 
capacity  of  100  kw.  is  direcl-conuected  and  is  to  be  installed  in  a  store 
in  Cbicig'i;  the  total  weight  is  6.000  p  lun  Is.  equivalent  to  lt).7  watts 
per  pound;  it  is  multipolar  and  contains  a  pole  ring  around  the  pole 
pieces  which  contains  the  balancing  coils  whose  put  po.se  is  to  balnnrc 
the  magnetic  effect  of  the  armature  and  produce  the  proper  field  for 
perfect  commutation  and  to  afford  what  little  coMiponnding  is  needed; 
these  coils  prevent  the  usual  distortion  of  the  6eld  due  to  the  armature 
reaction  and  enable  the  full  magnetic  stiength  to  do  effective  work  ;  they 
form  the  chief  novel  feature  of  the  design  ;  there  is  said  lo  be  a  great 
reduction  in  size  secured  by  the  gieater  efficiency  of  the  fields;  the  slots 
in  the  armature  core  aie  deeper  than  usual  and  the  windings  consist  of 
heavy  strips  of  copper;  it  is  unnecessary  to  adjust  the  brushes  for  differ- 
rent  loads  and  there  is  said  to  be  a  remarkable  absence  of  sparking;  the 
makers  claim  that  the  saving  in  material  more  than  makes  up  for  the 
extra  expense  of  the  complications. 

LIGHTS  AND  LIGHTING. 

Artifieial  Lighting  from  a  Jhgienie  .Standpoint. —The:  "Zeit.  f. 
Beleucht.,"  May  30,  contains  an  article  of  some  length  by  Dr.  Ploet?. 
He  points  out  the  importance  of  considering  the  hygienic  effect  of  aiti- 
ficial  lighting  and  discusses  the  well-known  lequiiements  giving  com- 
parative data  of  various  kinds  for  the  different  illummants  (the  authori- 
ties for  which,  however,  are  not  given).  The  following  figures  con- 
tained in  bis  article  may  be  of  interest.  The  artificial  lighting  in  Paris 
pel  year  and  pei  capita  in  18.^5  was  3,765  candle-hours  and  in  1889, 
11.302;  the  minimum  illumination  of  an  object  should  be  10  metre  can- 
dles; the  illumination  below  a  small  light  which,  without  a  reflector  or 
globe,  is  one  metre  candle,  can  be  increased  to  2.?  by  a  paper  reflector, 
to  30  by  a  white  glass  refiector.  to  64  by  a  polished  reflector  and  to  260 
by  a  hemispherical  reflector  (of  silvered  glass').  He  gives  the  bright- 
ness, that  is  the  number  of  candles  per  sq.  cm  of  surface  of  the  source 
of  light,  as  follows:  the  sun  5,300.  the  arc  light  500.  the  incandescent 
light  40,  the  Welsbach  light  1.2,  large  regenerating  burner  0  60,  Argand 
burner  0.3,  ordinary  gas  burnei  0  06.  The  amount  of  heat  generated  per 
hour  per  100  candles  is  given  for  a  number  of  lights,  that  for  the  arc 
light  is  57  to  158,  for  the  incandescent  light  2W  to  536.  Welsbach  light 
1,060,  gas  burner  12,1.50:  the  amount  of  carbonic  acid  gas  given  off  per 
hour  by  an  Argand  burner  of  100  candles  is  0.46  cb,  meters,  by  the 
Welsbach  burnei  0,23,  while  that  given  off  per  hour  by  a  human  being 
is  0.02;  air  containing  0.5  parts  carbon  monoxide  in  a  thousand  is  con- 
sidered dangerous  while  0.2  parts  is  harmless.  His  conclusions  are  that 
from  a  hygienic  standpoint  the  best  lights  are  the  arc  and  the  electric 
incandescent  light,  but  that  one  should  strive  lo  produce  gieater  uni- 
formity in  the  illumination  from  these  lights;  next  to  this  comes  the 
Welsbach  light. 

Train  Lighting.— In  Mr.  Weekes'  seiial  in  the  Lond.  "Elec.  Eng.," 
May  31,  he  gives  a  detailed  and  well-illustrated  description  of  the  sys- 
tem which  was  used  on  the  Midland  Railway,  but  has  since  been  aban- 
doned although  it  is  said  to  have  been  a  success. 


Kleetrie  Light  on  the  Suet  CofM/.— According  to  the  Lond.  "Klec," 
May  31,  3.352  ships  papsed  through  the  canal  in  1H<)4,  of  which  3,180 
made  the  journey  at  night  by  the  aid  of  the  electric  liijht;  the  average 
time  of  transit  is  20  hours. 

Economy  in  Arc  Lighting. — In  an  editorial  in  the  "Electrical  Jour.," 
June  1.  Prof.  Carfaart  point*  out  the  recent  distincj^  advances  io  arc 
lighting  which  he  says  are  the  increase  in  the  number  of  closed-coil 
Gramme-ring  dynamos,  the  improvement  in  arc  lamps  and  the  introduc- 
tion of  nuuh  laiger  machines;  very  extensive  comparisons  of  cored  and 
common  carbons,  he  states,  have  demonstrated  that  the  best  cored  car- 
bons give  10  per  cent,  more  light  than  the  others  foi  the  same  number 
of  watts;  they  do  not  require  more  than  40  volts. 

.Ire  Lamp  for  Constant  Totential  Circuits.— The  Rushmore  system  is 
briefly  described  and  illustiated  in  the  "Elec.  Eng.,"June  12;  two 
lamps  are  connected  in  series,  the  novel  feature  consisting  in  using  an 
additional  shunt  coil  in  the  lamp,  opposed  to  the  regular  one  but  con- 
nected to  the  other  lamp;  the  effect  of  the  arrangement  is  to  make  each 
lamp  dependent  on  the  other  and  to  entirely  prevent  seesawing  and 
jumping;  an  additional  advantage  is  that  ordinary  American  carbons 
can  be  used  while  in  the  incandescent  arc  lamp  it  is  claimed  that  expen- 
sive foreign  carbons  must  be  used;  the  present  arrangement  requires  the 
use  of  two  additional  wiies  connecting  the  two  lamps. 

Visil'ility  of  Lights.— According  to  some  recent  experiments  made  by 
the  goveinments  of  the  United  States.  Germany  and  the  Netherlands, 
mentioned  briefly  in  the  "Eng.  News,"  June  13,  a  Icp  white  light  is 
visible  at  a  distance  a  little  more  than  a  mile,  one  of  3  cp  is  visible  at 
two  miles;  on  an  exceptionally  clear  night  a  white  light  of  3.2-cp  was 
readily  distinguished  at  thiee  miles;  one  of  5  6  cp  at  four  miles,  and  one 
of  12. 2-cp  at  five  miles;  a  green  or  red  2-cp  light  was  visible  at  one 
mile,   15cp  at  two  miles,  Sl-cp  at  three  miles  and  106-cp  at  four  miles. 

POWER  AND  HEAT. 
Slavianofi  Electric  Casting  Process.— The  "Elek.  Zeit.,"  May  30.  con- 
tains a  long  illustrated  aiticle  by  Mr.  Lohmann  describing  in  detail  the 
Slavianoff  process,  a  description  of  which  was  given  in  the  Digest, 
April  6;  some  illuslrations  of  the  applicationt  were  referred  to  in  the 
Digest  last  week.  The  process  has  been  in  use  for  a  number  of  yeais, 
chiefly  for  making  repairs  of  large  pieces  of  machinery,  and  it  is 
believed  that  it  will  be  used  largely  in  the  future;  in  this  process  the 
metal  is  melted  by  the  arc  in  the  place  where  it  is  required  to  be  cast, 
one  of  the  electrodes  being  made  of  the  metal  to  be  melted,  and  the 
other  being  the  piece  to  be  repaired.  The  apparatus  for  automatically 
regulating  the  length  of  the  arc  is  well  illustrated  and  consists  essen- 
tially of  an  apparatus  resembling  in  principle  Ihat  used  in  some  arc 
lights;  the  electrode  which  forms  one  of  the  terminals  of  the  arc  and 
which  is  melted  to  supply  the  metal,  is  in  the  form  of  a  lod  which  is 
fed  by  hand,  but  its  di-lance  from  the  other  electrode  is  regulated  by 
this  automatic  device,  which  consists  essentially  of  a  series  coil  having 
a  movable  core  which,  by  means  of  a  bent  lever,  regulates  the  length  of 
the  arc.  the  whole  apparatus  being  suspended  from  the  ceiling;  when 
several  of  the  mechanisms  are  to  be  used  in  series,  a  shunt  coil  is 
added  making  a  differential  action;  there  is  also  in  circuit  a  resistance 
for  adjusting  the  cuitent  and  a  commutator  for  reversing  it,  which  latter 
is  a  very  important  feature  in  this  process;  there  is  about  twice  as  much 
heat  developed  on  the  positive  pole  as  on  the  negative,  and  the  positive 
fs  therefore  made  the  electrode  on  which  the  greatest  heat  is  to  be 
developed:  if  the  movable  electrode  is  to  be  melted  as  fast  as  possible 
it  is  made  the  positive  pole;  if  on  the  other  hand  the  piece  unto  which 
the  metal  is  to  be  cast,  is  to  be  superficially  fused  in  order  to  assure  a 
union  with  the  molten  metal,  it  is  made  the  positive  pole.  The  chemi- 
cal action  must  also  be  considered  and  in  this  connection  practice  has 
shown  that  in  melting  cast  iion  the  movable  rod  must  be  made  positive; 
if  the  current  flows  in  the  reverse  direction  a  white,  hard  cast  iron  con- 
taining little  carbon,  is  produced;  the  current  must  be  proportioned  to 
the  size  of  the  movable  electrode  ;  7.5  to  8  amperes  per  sq.  mm  are 
used,  and  the  voltage  is  in  all  cases  from  50  to  70;  the  smallest  rods  to 
be  used  are  6  mm  in  diameter  (about  \\i  in.),  h  battery  of  accumula- 
tors is  not  necessary  if  the  dynamo  is  sufficiently  strong  lo  stand  the 
variable  currenti  and  if  its  armature  is  not  too  sensitive.  The  method 
has  been  used  by  the  Pintsch  Company  of  Berlin,  for  the  past  2.5  years; 
casting  the  metal  by  this  means  rs  of  course  more  expensive  than  by  the 
usual  methods,  but  the  system  is  applicable  in  such  cases  where  the 
cost  of  fusing  the  metal  is  of  small  impoitance.  The  following  are  some 
of  the  applications:  small  objects  may  be  cast  by  melting  the  metal  in 
a  graphite  crucible  in  which  the  arc  is  formed  and  in  which  the  molten' 
metal    from  the    positive  electrode    is  collected;  cracks  in   metal  pieces 
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can  be  mended;  broken  pieces  can  be  joined  logelher;  blow  holes  are 
easily  filled  out;  worn  surfaces  can  be  renewed  by  casting  new  metal  on 
Ibem;  various  metals  can  be  united  by  casting  one  on  the  other,  as  for 
instance,  cast  iron  ou  steel,  copper  and  bronze  on  cast  iron,  steel  on 
wrought  iron  or  hard  on  soft  cast  iron;  holes  made  by  mistake  in  valu- 
able castings  can  be  filled  out;  faulty  welds  can  be  repaiitd;  parts 
broken  ofl  from  castings  replaced  ;  Bard  while  cast  iron  can  be  converted 
into  soft  grey  cast  iron.  It  is  very  essential  that  ihe  parts  to  be 
lepoired  must  fiist  be  prepaied;  in  the  case  of  a  crack  lor  instance,  it 
must  be  cut  out  so  as  to  make  loom  for  the  new  metal ;  the  piece  to  be 
mended  must  first  be  heated  by  means  of  the  arc  and  in  some  cases  a 
mould  must  be  made;  for  the  latter,  retoit  carbon  is  used  if  the  metal 
is  cast  iron;  if  the  latter  is  to  be  poor  in  carbon,  quartz  sand  is  used  or 
the  current  is  reversed  ;  sand  is  u.sed  for  casting  steel  or  wrought  iron  ; 
both  materials  may  be  used  for  copper  and  bronze;  there  is  an  appreci- 
able amount  of  oxidation  and  a  flux  must  therefore  be  used  ;  the  prelim- 
inary heating  is  done  by  means  of  the  arc  and  on  it  much  of  the  success 
depends;  for  cast  iron  the  electrode  to  be  melted  is  a  rod  1':  yards  long 
consisting  of  100  parts  of  ordinary  cast  irou  and  13  parts  of  silicate  ot 
iron:  small  pieces  of  metal  may  be  thrown  into  the  molten  mass;  for 
cast  iron  the  movable  electrode  is  made  positive  but  for  steel  or  wrought 
iron  it  is  made  negative;  for  a  flux,  powdered  glass  is  used,  together 
with  ferio-manganese  or  chrom  iron.  For  casting  copper  the  movable 
electiode  is  made  negative  as  also  when  this  metal  is  cast  on  wrought 
iron  or  steel,  but  if  cast  on  cast  iron  the  copper  is  made  positive.  The 
structure  of  the  cast  metal  is  not  as  good  as  that  of  rolled  or  hammered 
iron  or  steel  but  it  is  as  good  as  that  of  cast  metals  ;  if,  however,  it  is  ham- 
mered, a  very  fine  structure  is  given  to  it.  For  converting  hard,  white 
cast  iron  into  grey  cast  iron,  a  small  amount  of  cast  iron  is  cast  on  the 
surface  and  the  molten  metal  is  then  heated  for  some  time  with  an  arc 
formed  with  a  carbon  electrode;  by  this  means  the  carbon  in  the  iron 
may  be  increased  to  any  desired  amount.  In  conclusion  it  is  stated  that 
in  most  cases  the  cost  of  making  repairs  with  this  system  is  fai  less  than 
that  of  making  a  new  piece,  and  a  very  valuable  feature  is  that  the  time 
for  making  the  repair  is  quite  short ;  the  piocess  is  therefore  veiy  valu- 
able on  board  of  ships.  Several  illustrations  of  repaired  pieces  of 
machinery  are  given,  among  them  is  the  main  casting  of  a  Westing- 
house  steam  engine  in  which  a  large  piece  had  broken  off. 

Tempeiing  of  Steel. — A  Physical  Society  paper  by  Mr.  Charpy  is 
abstracted  in  "L'Ind.  Elec,"  May  25,  and  in  the  Lond.  "Pioc.  Phys. 
Soc."  for  June;  he  gives  the  lesults  of  a  study  of  the  physical  and 
chemical  transformations  taking  place  in  tempering  steel,  in  which 
experiments  the  heating  was  done  by  an  electrically  heated  platinum 
wire  and  the  temperatures  measured  by  a  Le  Chatelier  pyrometer. 

Transmission  Plant  at  Auhervilliers. — An  illustrated  description  of  a 
piivate  plant  in  this  city  in  France  in  which  gas  engines  supplied  by 
producer  gas  are  used,  is  published  in  "L'Ind.  Elec,"  May  25;  it  is 
leally  a  power  distribution  plant  as  the  distances  aie  short;  a  table  of 
the  results  of  tests  is  given  from  which  it  appears  that  the  coal  con- 
sumed per  horse-power-hour  at  the  brake  was  1.45  pounds  for  a  mean 
brake  power  of  80.25  hp.  A  brief  description  of  this  plant  is  published 
in  the  "Elec.  Eng."  (N.  Y.),  June  S. 

Transmission  of  Power  by  Synchronous  Motors. — .A  translation  of  Mi. 
Picon's  paper  (see  Digest,  March  30,  also  June  1),  is  given  in  abstract  in 
the  "Jour.  Inst.  Elec.   Eng."  for  May. 

TRACTION. 

Mountain  Climbing  Railways. — Mr.  Scott's  long  aiticle  is  concluded 
in  the  Lond.  "Elec.  Eng.,"  May  31;  he  describes  several  other  railways 
and  gives  two  tables,  one  containing  a  list  of  all  existing  mountain  rail- 
ways, 47  in  number,  and  the  other  giving  pailiculars  about  a  number  of 
these;  he  also  gives  the  bibliography  on  the  subject  in  the  form  of  a 
long  list  of  references. 

Electric  Traction  in  Europe. — A  very  long  abstract  fiom  the  report  of 
Mr.  Van  Vloten  (made  about  a  year  ago)  is  published  in  the  "Bui.  Soc. 
Beige  d'Elec."  for  January,  February  and  March;  it  is  a  general  dis- 
cussion of  the  subject  of  electric  railways  with  special  references  to 
those  in  Europe;  the  costs  of  operation  of  a  number  of  European  lines 
are  given. 

Accutnulator  Traction. — "L'Ind.  Elec,"  May  25,  gives  some  addi- 
tional descriptive  matter  with  illustrations  of  the  plant  in  Paris,  a 
description  of  which  was  given  in  the  Digest,  June  1;  the  present  por- 
tion refers  to  the  accumulators  and  the  new  form  of  cars  but  contains 
little  more  than  has  already  been  noticed  in  these  columns. 

Boston. — "L'Eclairage  Elec,"  May  18,  contains  a  long,  well-illus- 
trated article  by  Mr.  Pellissier  on  electric  railways  in  Boston. 

Jnlerurban  Electric  Railuaj'.—The  papei  by  Prof.  Short,  mentioned 
in  the  Digest,  June  15,  is  repiinted,  apparently  in  full,  in  the  "St.  Ry. 
Jour. "  for  June ;  a  set  of  curves  showing  the  efficiency  and  other  features 
of  a  double  50-hp  motor  equipment  and  another  of  a  double  100-hp  motor 
equipment,  are  given. 

Locating  Faults  in  Track  Circuits.— k  description  of  the  method  of 
Mr.  Henry  (see  Digest,  June  15),  is  given  more  fully  in  the  'St.  R'y 
Gaz.,"  June  8. 

Surface  Contact  System.— The  system  of  the  Electro-Magnetic  Traction 
Co.  (otherwise  known  as  the  McLaughlin  system)  is  described  and  well 
illustrated  in  the  "SI.  Ry.  Jour."  for   June;  there  is  a  central    sectional 


rail    between    the    tracks    which    is   stitched    into    the  circuit  as  the  car 
passes  over  it. 

ConJuit  Kailways..—  \a  a  short  paper  by  Mr.  Levy,  repiinted  in  "Klec. 
Age,"  June  8,  he  discusses  and  criticises  different  systems. 

Speed  Indicator.— \  system  devised  by  Mr.  Darley  is  described  and 
illustrated  in  the  "St.  Ry.  Gaz  ,"  June  1;  adial  indicates  that  the  speed 
is  greater  than  a  pre-determined  amount,  thus  serving  as  a  check  on  Ihc 
motorman. 

Cast  Welded  Rail  Joint.  — In  A  hT\<:i  description  of  the  Falk  process 
(.see  Digest,  Jan.  5),  in  the  "St.  Ry.  Jour."  for  June,  an  illustration  is 
given  of  the  new  form  of  the  complete  outfit. 

Practical  .\otes  for  Motormen.—\  set\es.  oi  pJACi\cn\  aiticles  by  Mr. 
Hanchett  is  begun  in  the  "St.  Ry.  Gaz.,"  June  1  ;  the  object  is  to 
explain  in  a  clear  and  simple  manner  the  properties  of  electricity  as 
applied  to  railway  cars;  it  will  include  practical  hints  as  to  the  method 
of  handling  the  energy;  it  is  intended  for  motoimen  who  have  no 
knowledge  of  electricity;  in  the  first  instalment  a  simple  water  analogy 
is  given. 

Street  Railway  Troubles.— th^  "Electrical  Jour.,"  June  1,  contains  an 
article  of  an  elementary  nature  by  Mr.  Shepherdson  on  this  subject  in 
which  he  discusses,  in  a  practical  way,  troubles  due  to  wear  and  depre- 
ciation and  those  due  to  accident  and  unusual  causes. 

Motor  Repairs.— In  Mr.  Shepherd's  series  of  articles  he  discusses  the 
General  Electric  motor  in  the  "St.  Ry.  Jour."  for  June. 

Electric  Railways  in  Ureal  Britain.— The  "St.  Ry.  Gaz.,"  June  8,  con- 
tains a  short  article  by  Mr.  Bridge  giving  a  brief  summaiy  of  the  electric 
railways  and  railroads  in  England  ;  he  believes  that  the  chief  reason 
why  England  has  been  so  slow  in  adopting  electric  railways  is  that 
investors  delayed  operations  in  order  to  take  advantage  of  improvements. 

MetiopoUlan  Elevated  Raihcay.- Some  additional  illustrations  and 
descriptions  of  details  are  given  in  the  "St.  Ry.  Gaz,"  June  1.  -\n 
illustrated  description  of  this  road  is  published  in  "Elec.  Ind."  for 
June. 

Pliiladelphia—The  "St.  Ry.  Gaz,"  June  1,  gives  a  seiies  of  well- 
illustrated  articles  describing  the  Hestonville,  Mantua  &  Fairmouut 
Co. 's  plant,  in  which  the  Geneial  Electric  Co.'s  machinery  is  used. 
The  power  station  of  the  Electric  Traction  Co.,  using  General  Electric 
machinery,  is  described  and  illustrated  in  the  "St.  Ry.  Jour."  for  June 

St.  Louis.— A  very  long  and  profusely  illustrated  article  on  the  electric 
railways  in  St.  Louis  is  published  in  the  "St.  Ry.  Jour."  for  June. 

Xiagara  Falls  Park  and  River  Railroad. — A  brief  illustrated  de- 
scription is  published  in  the  "Elec.  Age,"  June  8. 

INSTALLATIONS.  SYSTEMS  AND  APPLIANCES. 

Electric  Lighting  of  Small  Towns  and  Villages. — Referring  to  Ihe 
article  abstracted  in  the  Digest  last  week  Mr.  Sowter  in  the  Lond. 
"Elec  Rev.,"  May  31,  states  that  the  idea  of  combining  the  manage- 
ment of  a  number  of  small  stations  in  cities  neighboring  a  large  one, 
might  be  advisable  if  the  distance  is  more  than  five  miles  from  the  cen- 
tral one,  but  within  that  radius  he  thinks  it  a  far  better  plan  to  adopt 
the  alternating-current  high-tension  system  with  about  5,000  volts;  he 
thinks  it  is  not  likely  that  such  seiious  accidents  would  occur  as  would 
entirely  suspend  the  supply  for  any  of  the  outlying  towns  for  any 
length  of  time;  he  believes  that  a  small  continuous  supply  station 
with  a  man  and  a  boy  in  charge  would  be  quite  as  liable  to  break  down  ; 
theie  are  in  use  today  high-tension  mains  which  have  been  at  work  foi 
years  without  the  least  trouble  or  fault;  he  does  not  see  why  an  attend- 
ant would  be  necessary  at  the  substations. 

Rules  and  Regulations. — The  Lond.  "Elec,"  May  31.  reprints  in  full 
the  new  set  of  rules  and  regulations  proposed  by  the  Board  of  Trade; 
they  aie  reprinted  in  a  way  to  show  the  difference  between  these  and 
those  at  present  in  use;  they  do  not  admit  of  being  abstracted;  there  are 
quite  a  number  of  changes. 

The  proposed  rules  for  Australasia  are  briefly  sumtfiarized  in  the  same 
journal. 

Pressure  Curves. — Some  additional  curves  and  comments  on  those 
mentioned  in  the  Digest  last  week  are  published  in  the  Lond.  "Elec." 
May  31;  a  pair  of  curves  is  given,  one  representing  the  voltage  of  the 
positive  side  and  the  other  that  ot  the  negative,  the  form  being  very 
irregular  due  to  the  fact  that  most  of  the  motor  load  carried  by  that  sta- 
tion is  on  the  positive  section. 

Brussels. — An  illustrated  description  of  this  continuous-current  station 
is  published  in  "L'Ind.  Elec,"  May  25. 

Cheltenham. — .K  short  illustrated  description  of  this  alternating-current 
plant  is  published  in  the  Lond.  "Elec.  Rev.,"  May  31. 

Lightning  .Arresters  and  Why  They  Sometimes  Fail. — A  lecture  bj- 
Mr.  Wurtz  on  this  subject  is  reprinted  in  the  "Jour.  Frank.  Inst."  for 
June.  He  describes  his  well-known  system  of  non-arc  lightning  arrest- 
ers used  in  conjunction  with  choking  coils.  The  chief  reasons  why  light- 
ning arresters  sometimes  fail  to  protect,  he  states,  are  the  lack  of  insu- 
lation of  the  apparatus,  a  lack  of  a  suflBcient  number  of  arresters  and 
because  they  are  often  not  properly  installed;  the  defective  insulation 
results  either  from  weak  insulatine  material  or  a  faulty  application  of 
it,  the  latter  being  the  chief  cause,  as  the  material  used  is  generally 
good;  fauUy  application  may  be  due  to  improper  design  or  carelessness 
or  ignorance,  of  which  he  gives  examples;  he  also  points  out  the  impor- 
tance of    a  proper  maigin  of  safety,  but  notwithstanding  this,  deteriora- 
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tioc  may  occur,  cbieflyfrom  moisture  or  overheating ;  he  shows  that  the 
well-kuown  selective  properly  of  discharges  often  explain  why  arresters 
sometimes  fail  ;  if  absolute  protection  is  to  be  provided  by  spark-gaps 
the  insulation  strenRih  must  bear  such  relation  to  the  spark  gap  as  to 
place  it  beyond  the  limit  of  selection  :  a  liberal  distribution  of  line 
arresters  otters  the  only  practical  means  of  protecting  widely  disli'b- 
uted  apparatus  In  conclusion  he  gives  a  number  of  examples  of  care- 
lessly ini>talled  lightning  aricstcrs  some  of  which  are  amusing.  An 
abstract  of  the  portion  explaining  why  arresters  fail  is  published  in  the 
"St.  Ry.  Gaz.,"  June  8;  a  short  abstract  is  published  in  "i;iec.  Ind. " 
for  June. 

EUctrical  J-ires  in  C/iiiago.—the  "Electrical  Jour.,"  June  1.  con- 
tains a  short  article  by  Prof,  liarret  in  which  he  gives  a  list  of  the  fires 
of  electrical  oiigin  in  Chicago  in  l,S'i4,  ihe  total  losses  of  v.hich  amounted 
to  less  than  $8,0tXJ.  He  believes  that  the  greatest  danger  in  electrical 
installations  lies  in  the  close  and  ruinous  competition  of  bidders  on  the 
work;  of  these  bl  fires  a  large  pricentage  were  due  to  either  defective 
or  injured  wire;  be  believes  there  is  no  reason  why  ordinary  installa- 
tions should  increase  the  fire  hazard;  in  conclusion  he  adds  some  sug- 
gestions among  which  he  states  that  wood  of  any  description  is  not  safe 
for  the  bases  of  instruments  on  which  live  portions  of  the  circuits  are 
mounted  diectly;  a  few  illustrations  of  burnt  out  apparatus  are  given. 

CiMil  Consumpiioii  at  an  Edison  Slulian. — The  "Elec.  Ung.,"  June  12, 
abstracts  very  biiefly  a  recent  paper  by  Mr.  Hale  read  before  the  Boston 
Society  of  Civil  Ivngineera.  on  "Approximate  Analysis  of  the  Use  of  Coal 
iu  an  Ivdison  Electric  Light  Station  of  the  Type  Standard  About  18'tO. " 
He  finds  thai  the  coal  used  in  a  1,000-kw  station,  whenever  it  is  completely 
ready  to  run.  is  equal  to  500  pounds  per  hour  plus  7.5  pounds  per  kw  hour ; 
a  brief  analysis  is  given  of  the  constant  loss  of  500  pounds  pel  hour. 
Some  cuives  aie  reproduced  showing  the  load  diagram  and  the  effect 
of  connecting  several  stations  together  and  by  this  means  supplying  the 
light  day  load  from  one  common  station;  the  stations  referred  to  are 
those  in  Boston. 

Accumulators  in  Central  Stations. — The  paper  by  Mr.  Howell, 
abstracted  in  the  Digest  last  week,  is  being  reprinted  in  the  "Elec. 
Rev.,"  beginning  with  June  12. 

WIRES,  WIRING  AND  CONDUITS. 

Induction  in  Armored  Cables. — In  an  article  by  Prof.  Guye  in 
"L'Eclairage  Elec,"  May  18,  he  gives  the  results  of  experimental 
demonstiations  of  the  method  of  calculation  which  he  described  in  a 
preceding  article  (see  Digest,  Nov.  17,  1>''>4);  the  expeiiments  were  made 
with  the  concentiic  high-tension  armored  cables  which  were  installed 
for  the  Geneva  electric  lighting  plant.  In  the  first  series  of  expeiiments 
the  inner  conductor  was  used  as  the  lead  and  the  suriounding  one  as  the 
return;  the  fall  of  voltage  was  found  to  be  practically  the  same  for  con- 
tinuous and  alternating  cuirents.  In  the  second  series  only  the  cen- 
tral conductor  was  utilized,  the  othei  being  disconnected  and  left  on 
open  circuit,  the  whole  cable  forming  a  loop;  the  loss  of  voltage  was 
more  than  twice  as  great  with  alternating  as  with  continuous  currents 
and  during  the  experiment  it  was  not  possible  to  send  any  telephonic 
messages  in  the  city  on  account  of  the  induction  from  these  currents. 
The  third  series  was  like  the  second,  only  that  the  ends  of  the  other 
conductor  were  connected  together  thiougb  an  alternating  current 
amperemeter  and  the  two  circuits  therefore  acted  as  they  do  in  a  trans- 
former; the  loss  of  voltage  in  the  piimary  was  greater  than  with  con- 
tinuous cuirents  but  the  difference  was  less  than  in  the  pieceding 
series.  He  concludes  that  figures  obtained  have  satisfactorily  demon- 
strated the  correctness  of  the  theory. 

ELECTRO-PHYSICS  AND  MAGNETISM. 

Unipolar  Induction. — The  paper  of  Mr.  Lecher  which  was  abstracted 
in  the  Digest.  Feb.  2,  is  noticed  in  the  Lond.  "Proc.  Phys.  Soc. "  for 
June,  where  it  is  followed  by  an  explanation  by  the  abstractor,  in 
which  he  states  that  those  experiments  "can  probably  be  completely 
explained  by  treating  the  rotating  magnetic  'charges'  at  the  poles  of 
the  magnets  as  magnetic  convection  curients,  exactly  similar  to  the 
electiic  convection-currents  studied  by  Prof.  Rowland.  If  the  motion  of 
these  'charges'  is  steady  (whether  lectilinear,  circular,  or  of  any  other 
type,  provided  that  at  any  fixed  point  in  space  the  magnetic  force  is 
constant),  the  magnetic  field  is  exactly  the  same  as  if  the  charges  were 
at  rest,  and  in  addition  there  will  be  an  electric  field  whch  possesses  a 
potential  at  all  points  where  there  is  no  magnetic  'matter'  in  motion. 
This  potential  is,  however,  many-valued  (just  like  the  magnetic  poten- 
tial due  to  oH  electric  current)  if  there  is  any  magnetic  convection-cur- 
rent passing  through  the  curve  of  integration." 

Conduction  oj  Hot  Gases. — A  paper  by  Mr.  Pringsheim  from  the 
"Sitz.  Akad.  Wiss.,  Berlin,"  1895,  p.  331,  is  abstracted  briefly  in  the 
Lond.  "Proc.  Phys.  Soc."  for  June;  it  shows  that  with  one  to  ten  dry 
cells,  hydrogen,  carbonic  acid  and  air  begin  to  conduct  at  a  red  heat, 
the  conductivity  increasing  rapidly  with  the  temperature  and  with 
diminishing  pressure  ;  the  electrodes  show  a  marked  polarization,  the 
highest  observed  being  0.5  volts. 

Action  of  Electric  Discharge  on  Lead  Oxide.— .\  paper  by  Mr.  War- 
burg from  the  "Wied.  Ann.,"  54,  p.  727,  is  abstracted  briefly  in  the 
Lond.  "Pioc.  Phys.  Soc."  for  June;  lead  oxide  in  a  tube  containing  air 
at  2.5  mm  pressure  turns  into  peroxide  of  lead  when  a  dischaige  is  sent 
through  the  tube,  the  gas  being  absorbed;  in  hydrogen  it  is  changed  to 
metallic  lead;  the  effect  appears  to  be  due  to  the  light  radiated  from  the 
glowing  gas  making  the  oxide  more  ready  to  react  with  the  gas,  and 
not  to  a  chemical  change  in  the  gas  which  makes  it  more  active. 


/'olential  in  a  Conducting  I.iqutd  Having  a  Uniform  Motion.— K 
brief  abstract  of  the  paper  of  Mi.  de  ViUemontce,  menliuned  in  the 
Digest,  I'eb.  •>,  is  given  in  the  "Jour.  Inst.  Hlec.  Hng. "  foi  May:  he 
concluded  from  hij  experiruents  that  the  uniform  motion  of  a  conduct- 
ing liquid  through  glass  tubes  of  laige  diameter  and  of  equal  section 
throughout  their  leugth.  produces  ao  appreciable  alteration  in  the  dif- 
ferences of  potential  between  two  points  in  the  liquid  within  the  limits 
employed  in  the  above  case. 

Conductivity  of  Salts  ami  Acids  in  Aqueous  .Solution. — A  paper  by  Mr. 
Hranke  from  the  "Zeit.  Phys.  Chem.,"  16,  p.  463,  is  abstracted  in  the 
Lond.  "Proc.  Phys.  Soc."  for  June. 

l:\peiimcnls  on  Electrical  Dispersion.  — K  paper  by  Mr.  Drude  from  the 
"Wied.  Ann.,"  54,  p.  352.  is  abstracted  in  the  Ix)nd."Proc.  Pbys.  Soc." 
for  June. 

.Uulttple  h'esonante.—A  paper  by  Mr.  Bjerknes  from  the  "Wied.  Ann.," 
54,  p.  58,  is  reprinted  in  "L'Eclairage  Elec,"  May  18;  he  gives  in  a 
general  way  the  theory  of  multiple  resonance. 

I^ffect  OJ  7'emperature  on  the  Disc/targe  of  a  Conductor  into  Air. — A 
paper  by  Mr.  Oberbeck  is  abstracted  in  the  Lond.  "Proc  Phys.  Soc" 
for  June. 

Energy  Movements  in  the  Medium  Separating  Electrified  or  Cravi- 
lating  /'articles.— Pfoi.  Allen's  paper  (see  Digest,  April  20),  is  pub- 
lished in  full  in  the  Lond.  "Proc.  Phys.  Soc."  for  June. 

Gradient  of  Potential.— Tbs  recent  article  by  Mr.  Herz  in  the  "Wied. 
Ann.,"  54,  p.  244,  on  the  determination  of  gradient  of  potential  on 
the  positive  part  of  the  luminous  discharge,  is  published  in  "L'Eclairage 
Elec,"  May  18. 

Dispersion  and  Dielectric  Constants.— \  paper  by  Mr.  Paschen  from 
the  "Wied.  .\nn.,"  54,  p.  668,  is  abstracted  in  the  Lond.  "Proc.  Pbys. 
Soc. "  for  June. 

Electrostatic  Capacity  of  CV»7.s.— A  translation  of  Mr.  Cauro's  paper 
(see  Digest,  March  23J,  is  given  in  abstract  in  the  '  'Jour.  Inst.  Elec. 
Eng. "  for  May. 

Energy  J'ransformations  in  Electrical  Conduction.— the  paper  by 
ProL  Strecker  abstracted  in  the  Digest  last  week  under  "Conductivity" 
is  abstracted  in  the  Lond.  "Proc.  Phys.  Soc."  for  June. 

Atniosplieric  Electricity.— Viol.  Schuster's  paper  is  concluded  in  the 
Lond.  "Elec,"  May  31. 

Earth  Currents.— \n  abstract  of  Mr.  Palmieri's  paper  (see  Digest,  May 
11),  is  published  in  the  "Jour.  Inst.  Elec  Eng."  for  May.  This  abstract 
is  reprinted  in  full  in  the  "Elec.  Rev."  (N.  Y.),  June  12. 

A'ation  or  A'athion.—la  a  communication  in  the  Lond.  "Elec,"  May 
31,  Prof.  Waddell  questions  the  recent  statement  of  Mr.  Portheim  (see 
Digest,  April  6),  in  favor  of  "kathion"and  expresses  the  belief  that  the 
Greek  woid  on  which  Mr.  Portheim  bases  his  argument  does  not  exist. 

The  E.  M.  I-.  of  Alloys.— The  Lond.  "Elec.  Rev.,"  May  31,  calls 
attention  to  a  paper  by  Mr.  Laurie  in  the  "Jour.  Chem.  Soc."  for 
December,  in  which  he  gives  results  of  determinations  of  the  E.  M.  F. 
of  16  of  the  I'l  alloys  referred  to  by  Mr.  Mattbiesson,  confirming  the 
latter's  conclusions. 

A'csislance  Wiriations  of  Bismtith.—K  description  of  the  investigations 
of  Mr.  Sadovsky  in  regard  to  the  changes  which  occur  in  the  electrical 
resistance  of  a  bismuth  wire  in  a  magnetic  field  and  carrying  a  current, 
is  given  in  the  Lond.  "Proc.  Pbys.  Soc."  for  June. 

Earth's  Magnetism. — .\  paper  on  "Lines  of  Equal  Disturbance  in  the 
Magnetic  Potential  of  the  Earth  for  1880,"  by  Mr.  von  Bezold  from  Ihe 
"Sitz.  Akad.  Wiss. ,  Berlin,"  1895.  p.  363,  is  abstracted  in  the  Lond. 
"Proc  Phys.  Soc."  for  June. 

Pull  of  Magnets.— Aa  abstract  of  Mr.  Jones'  paper  in  the  "Wied. 
.\nn.,"  54,  p.  641,  is  given  in  the  Lond.  "Proc.  Phys.  Soc"  for 
June;  he  gives  an  experimental  proof  of  the  correctness  of  the  law  of 
the  normal  magnetic  stress ;  it  appears  to  be  similar  to  the  one  abstracted 
in  the  Digest,   March  23. 

E.xperiments  rvith  the  Electric  Discharge.— Tbe  article  mentioned  in 
the  Digest,  June  15,  is  being  reprinted  with  the  illustrations  in 
"El'ty,"  beginning  with  the  issue  of  June  12. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 
Electrochemical  Experiments. — In  the  "Elektrochem.  Zeit."  for 
June  Mr.  Zsigmondy  describes  a  number  of  striking  lecture  experiments 
all  of  which  can  be  produced  with  small  apparatus.  Several  show  the 
effect  of  curient  dejsity  on  the  nature  of  the  electrolytic  deposit,  for 
which  purpose  he  finds  that  copper  and  copper  sulphate  are  the  best 
materials  to  use,  the  latter  being  about  two  thirds  saturated  ;  a  number 
of  the  experiments  lefer  to  arborescent  deposits,  in  connection  with 
which  he  calculates  the  current  density  from  the  speed  of  the  growth  of 
the  arboiescent  deposit;  for  tin,  in  which  he  obtained  a  growth  at  Ihe 
rate  of  10  mm  per  second,  he  finds  that  the  current  density  was  l,17b.000 
amperes  per  square  decimeter.  To  produce  a  single  crystal  he  sug- 
gests placing  the  negative  terminal  in  the  form  of  a  wire,  in  a  glass 
tube  open  at  the  bottom,  the  other  electrode  being  in  the  liquid  outside 
of  the  tube,  the  crystal  will  then  grow  out  toward  the  end  of  tlje  tube  ■ 
for  such  experiments  he  finds  tin  the  best  material,  using  the  chloride 
as  the  electrolyte;  a  detached  crystal  lying  in  the  path  of  the  current 
will  be  dissolved  at  one  end  and  will  grow  at  the  othei.  therefore  appear- 
ing to  travel  To  show  the  currents  produced  by  two  different  liquids 
and  a  single  metal  connecting  them,  he  cuts  a  round  disc  of  tin  leaving 
a  long    thin  strip  attached    to  it  which    is  bent    around    so  that   the  end 
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comes  Dear  to  but  does  not  touch  the  centre  of  tbe  disc;  it  is  then  sus- 
pended horizontally  so  that  the  strip  and  point  are  immersed  in  the 
densei  liquid  while  the  disc  is  in  the  liRbter  liquid,  which  is  carefully 
introduced  so  as  not  to  mix  with  the  other;  for  the  former  he  uses  a 
warm  concentrated  solution  of.chloride  of  tin  and  for  the  latter  concen- 
trated hydiochloiic  acid;  crystals  will  then  be  formed  on  tbe  point 
and  tbe  disc  will  be  dissolved. 

fiUa./iiiig  Oils  anJ  /-^its.— The  Lond.  "Elec.  Rev.,"  May  31,  describes 
tbe  following  system:  a  tank  is  divided  into  two  parts  by  means  of  a 
porous  partition,  one  containing  a  solution  of  common  salt  at  eight 
degrees  Twaddell  strength  and  a  carbon  electrode,  the  other  containing 
a  mixture  of  the  oil  or  fat  with  a  .similar  solution  and  a  coppei  elec- 
tiode,  tbe  oil  solution  being  agitated  mechanically  while  the  current 
passes;  no    furthei  iufoimation  is  given. 

EUctrolyiis  of  ChloriJf  of  Sodium.— kccoti\-a%  to  a  paper  by  Mr.  Cassel, 
atistracted  in  the  "Elektrochem.  Zeit. "  for  June,  he  states  that  the  use 
of  mercury  as  a  cathode  is  a  theoretically  correct  one  and  gives  the 
results  of  tests  with  a  plant  containing  30  cells  producing  daily  1,200 
pounds  of  sodium  hydrate  and  1,000  pounds  of  chlorine,  with  a  110-bp 
engine,  proving  that  under  favorable  circumstances  almost  90  per  cent. 
of  the'lheoretical  product  per  watt  can  be  obtained. 

Electrolysis  of  Fused  Sal/s. —Ttlt.  Andreoli's  seiial  is  continued  in 
"L'Elec,"  June  1 ;  in  continuing  his  historical  summary,  he  gives 
illustrated  descriptions  of  several  forms  of  apparatus. 

Eleclrolytie  Preparation  of  Xatiiral  Dyes.— A  second  article  on  this  sub- 
ject by  Dr.  Foelsing  is  contained  in  the  "Elektrochem.  Zeit."  for  June. 

Disinfection  hy  the  Hermite  Process.— \  translation  of  Mr  Farman's 
paper  (see  Digest,  March  30),  is  given  in  abstract  in  the  "Jour.  Inst. 
Elec.  Eng. "  for  May. 

Laws  A'ej^nrding  J'>iltite  Solutions.  — A.  papei  by  Mr.  Wildermann  in  the 
"Zeit.  f.  Phys.  Chem.,"  1894,  p.  337,  is  briefly  ab.stiacted  in  the  Lond. 
"Elec.  Rev.,"  May  31 ;  he  discusses  the  experimental  proof  of  the  well- 
known  laws  of  Van't  Hoff,  .irrhenius  and  Ostwald  on  the  dissociations 
in  dilute  solutions. 

TJuory  of  the  Transition  Battery  Without  Metastable  Phase.— A  paper 
by  Me.'srs  Vant  Hoff.  Cohen  and  Bredig  fiom  the  "Zeit.  Phys. 
Chem.,"  16.  p.  453,  is  abstracted  with  some  of  the  data,  in  the  Lond. 
"Proc.  Phys.  Soc.   "  for  June. 

Alultivolt  Battery.— \n  the  "HIec.  Eng.,"  June  12,  Prof.  Carhart  shows 
that  the  principle  of  this  battery,  which  has  recently  been  described  in 
all  the  jouinals,  is  not  correct,  and  that  the  claim  that  there  is  no  local 
action,  no  polarization  and  no  heat  "is  mere  buncombe  and  has  no 
foundation  in  fact."  In  the  same  issue  Mr,  Johonnot  endeavors  to 
prove  why  the  battery  "work's  without  wasteful  local  action";  he 
claims  that  there  will  be  two  equal  and  opposite  E.  M.  Fs.  generated 
in  the  openings  in  the  caibons  by  the  tendency  to  local  action  and  that 
therefoie  there  will  be  no  current  through  these  openings.  (There  is 
no  question  that  his  aigument  is  incorrect  and  even  absurd;  there  will 
certainly  be  much  moie  local  action  than  if  separate  retaining  cells 
were  used.) 

Chlorine  and  Soda.— 'X\i^"l0Vir.  Frank.  Inst. "  for  Jnne  abstracts  a 
biief  description  from  "Genie  Civil"  of  the  apparatus  recently  installed 
in  Birmingham,  England,  for  the  electrolysis  of  salt.  The  tanks  aie 
divided  into  three  compartments,  having  mercuiy  at  the  bottom  which 
circulates  between  the  compaitments;  the  daily  production  is  1,300 
pounds  of  soda  and  1,100  pounds  of  liquid  chloiine. 

Cyanide  Process  of  Extracting  C(j/</.— The  "Eng.  &    Min.  Joui.,"  June 
8.  contains  a  communication  and  several  short  articles  on  this  subject. 
UNITS,   MEASUREMENTS  AND  INSTRUMENTS. 

Photometric  Standard.— "ibe  recommendations  of  the  Photometric 
StandaidsCommiitee  conceininga  standard  source  of  light,  and  embody- 
ing the  results  of  three  years'  investigation,  are  briefly  summarized  in 
the  Lond.  "Elec."  May  31  ;  it  is  believed  that  the  recommendation 
which  they  make  legarding  the  standard  source  of  light  "may  be  confi 
dently  accepted  as  giving  the  best  solution  at  present  possible  of  this 
muchdiscusscd  problem."  They  recommend  the  adoption  "of  a 
lo-candle  standard  produced  by  some  form  of  flame;  only  a  portion  of 
the  luminous  surface  of  the  flame  is  utilized,  as  in  the  Methven  stand- 
ard ;■  the  gas  used  is  reduced  to  a  constant  luminiforous  power  by  pass- 
ing it  over  the  surface  of  liquid  pentane  as  in  the  Vernon  Harcourt 
standard;  the  height  of  the  flame  is  adjusted  to  a  fixed  mark  ahhough 
slight  vaiiations  are  not  important;  the  form  of  the  instrument  adopted 
is  the  10-candle  pentane  Aigand  burner  designed  by  Mr.  Dibdin  in  1886; 
the  committee  have  satisfied  themselves  that  these  burners  can  be  repro- 
duced in  any  quantities  with  sufficient  agreement  among  themselves  and 
that  the  standard  is  equal  to  ten  times  that  which  has  been  legally  rec- 
ognized for  the  last  35  years.  The  claims  of  an  electrical  standard  of 
light  have  been  considered  and  found  wanting.  No  further  information 
is  given. 

Measurement  of  a  Varying  7Vm>?r<7/»r^. -A  Physical  Society  paper 
by  Mr.  Burstall  is  abstracted  biiefly  in  the  Lond.  "Elec. "  and  "Elec. 
Rev.,"  May  31.  He  describes  experiments  made  to  determine  the  tem- 
perature inside  of  a  cylinder  of  a  gas  engine  at  different  points  of  the 
stroke  of  the  piston;  a  modified  form  of  platinum  thermometer  is  used. 
the  wire  being  very  thin  and  unprotected  owing  to  the  rapid  vaiiations 
in  temperature:  the  resistance  was  measured  by  a  Wheatstone  biidge ; 
the   galvanometer   ciicuit  was   closed    when   an  explosion   took    place,' 


by  means  of  a  relay  worked  by  the  pointer  of  the  steam  engine  indi- 
catoi    attached  to    the    cylinder. 

Determination  of'  the  Peststance  of  a  ftiaphragm.  —  A  method  is  de.^ciibed 
by  Dr.  Krueger  in  the  "Electiochem.  Zeit."  for  June;  the  resistance  of 
the  liquid  is  first  measured  between  two  fixed  electrodes,  after  which 
the  diaphiagm  is  introduced  between  them  and  the  increase  in  resistance 
is  that  of  the  diaphragm  ;  a  number  of  results  are  given  ;  the  method  was 
that  of  Kohlrausch,  with  a  telephone  and  a  bridge.  He  believes  that 
this  is  a  good  method  to  determine  the  porosity  of  porous  cells;  the 
resistance  of  the  diaphragm  is  piopoitional  to  the  specific  resistance  of 
the  electrolytes. 

Capacity  Tests.— A  paper  by  M.  Heinke  from  the  "Wied.  Ann.," 
54,  p.  577,  is  abstracted  in  the  Lond.  "Proc.  Phys.  Soc."  for  June;  he 
points  out  a  third  source  of  error  in  measuring  the  capacity  of  con- 
densers with  alternating  cuiients,  which  depeuds  on  tbe  particular 
method  of  testing  and  connecting  with  the  biidge;  the  other  two  well- 
known  sources  of  error  being  the  frequency  of  alteinationr,  and  the 
extent  of  these  variations  in  different  dielectrics. 

Submarine  Calde  H'ot ks.  —  \-a  Mi.  Wilkinson's  serial  in  the  Lond. 
"Elec,"  May  31,  be  describes  Kennelly's  break  test.  The  descriptions 
in  this  serial  do  not  admit  of  being  abstracted:  it  appears  to  be  a  good 
piactical  summary  concerning  submarine  cable  testing  and  may  be 
recommended  to  those  "nterested  in  the  subject;  it  will  not  be  referred 
to  again  in  these  columns. 

Resistance  of  Xc-ji  /] Hoys. —Tbe  piincipal  data  fiom  the  recent  article 
of  Mr.  Van  .\ubel  (see  Digest,  April  27),  is  given  in  the  "Jour.  Inst. 
Elec.  Eng."  for  May. 

Idiostatic  Electrometer.— A  biief  description  of  the  Righi  instrument, 
mentioned  in  the  Digest,  March  23,  is  given  in  the  "Jour.  Inst.  Elec. 
Eng."  for  May. 

Simple  Form  of  //armonic  Analyzer. — Mr.  Yale's  paper  is  published 
in  full  with  illustrations  in  "Proc  Phys.  Soc."  for  June  (see  Digest, 
Apirl  20). 

MacEvoy  Explorer— The  instrument  mentioned  several  times  before 
in  these  columns,  which  was  said  to  have  been  used  successfully  in 
locating  the  sunken  Russian  sieamer,  is  described  and  illustrated  in 
"L'Eclaiiage  Elec,"  May  18:  it  appeals  to  be  simply  a  practical  appli- 
cation of  the  well-known  Hughes  induction  balance. 

Apparatus.— A  well-illustrated  description  of  some  of  the  exhibits  at 
the  annual  exhibition  of  the  French  Physical  Soiiely,  are  published  in 
"L'Eclairage  Elec,"  May  18. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Induction  in  Single  IVire  Telephone  Circuits  Due  to  Railway  Circuits. — 
In  a  paper  by  Mr.  Pierard  in  the  "Bui.  d'Ass.  Ing  El.  Montefioie,"  Vol. 
5,  No.  6,  he  discusses  the  various  methods  used  to  avoid  the  noise  in 
telephones  due  to  induction  from  railway  circuits  and  describes  the  one 
which  IS  used  with  complete  success  in  Brussells  and  Liege.  He  states 
that  the  introduction  of  self-induction  coils  is  not  a  success  and  tbe 
same  is  true  of  tbe  use  of  a  common  low  lesistance  return  conducloi  : 
for  neutralizing  the  effect  perfectly,  exactly  the  same  electrical  faclors 
must  exist  on  Ihe  outgoing  and  the  return  wire.  In  the  sy.'tem 
described  there  is  a  common  leturn  wire,  but  the  call  is  so  arrarged 
that  the  earth  is  automatically  substituted  for  tbe  return  conductor 
during  the  calling  signal;  if  absolute  secrecv  is  necessary  the  eaitbed 
return  may  be  used  in  place  of  the  common  conductor,  but  the  line  will 
then  be  subject  to  the  interference  of  railway  circuits. 

Lalande  Microphone.— An  illustrated  description  is  published  in 
"L'Ind.  Elec,"  May  25  In  the  ordinary  microphone  the  diaphragm 
when  once  disturbed  will  continue  to  vibiate,  due  to  its  own  elasticity, 
and  these  vibrations  will  become  mingled  with  those  subsequently  pro- 
duced by  the  curient,  thus  interfering  with  them;  in  order  to  avoid 
this,  the  vibration  of  the  carbons  is  dampened,  b5-  connecting  pieces  of 
hard  rubber  to  them,  the  ends  of  which  dip  into  mercury  placed  in  the 
bottom  of  the  cylindiical  space  between  tbe  diaphiagm  and  the  back  of 
tbe  microphone,  the  mercury  being  also  in  contact  with  the  diaphragm, 
and  it  therefoie  dampens  these  parasitic  vibrations  of  both  the  mem- 
brane and  the  caibons;  the  clearness  and  the  power  of  the  instrument 
are  said  to  be  remarkable,  and  tnere  is  claimed  to  be  no  resonance  when 
connected  with  even  the  longest  circuits. 

Telephony  in  Germany.— Some  large  tables  of  statistics  for  the  year 
1894  are  published  and  discussed  editoiiallv  in  the  "Elec  Zeit.," 
May  30. 

Municipal  Telephony.— A  long  editorial  in  the  Lond.  "Elec.  Eng.," 
June  12,  gives  a  brief  review  of  the  lecent  discussion  in  England  regard- 
ing municipal  telephony. 

MISCELLANEOUS. 

Cat  hide  of  Calcium— According  to  the  "Zeit.  f.  Beleucht,"  May  30, 
the  Neuhausen  ,\Iuminium  Company,  states  that  as  a  result  of  recent 
improvements  it  can  now  sell  the  compound  in  lots  of  at  least  one  ton 
at  40  pfg.  per  kg  which  is  equivalent  to  ^bout  S90  per  short  ton. 

Royal  Society  Transactions— According  to  the  Lond.  "Elec,"  May  31, 
an  index  has  recently  been  published  of  the  Philosophical  Transactions 
of  the  Royal  Society  covering  the  period  from  1800  to  1895  and  it 
appears  that  each  paper  may  be  bought  separately. 

.\ew  fournal.  — From  the  first  number  of  this  journal,  which  has  just 
been  received,  it  appears  that  Prof.  Bariet  is   the  president  of    the  com- 
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pany,  that  the  editors  are  Profs.  Carhait,  B.  F.  Thomas.  Herdiuan,  D. 
C.  JacksoD  and  Di.  Hoitisby.  It  is  to  be  senii-monlhly.  In  an  editorial 
announcement  it  is  staled  that  there  is  a  larRe  class  of  people  who  are 
"practically  debarred  fioni  a  knowledge  of  electrical  principles  and 
laws,  owing  In  the  deeply  scientific  and  mathematical  chaiacter  of 
exislinK  text  books  and  cuirent  litcialure"  ;  it  is  the  a>in  of  that  journal 
to  keep  this  class  thorouKhly  posted  and  to  present  items  for  their 
information  and  enteilainment ;  subjects  are  to  be  treated  in  a  clear, 
concise,  every  day  language  comprehensive  to  the  ordinary  newspaper 
leaders;  all  important  editorials  are  to  be  signed  by  their  authors;  a 
portion  of  the  journal  is  devoted  to  the  National  School  of  IClectricity. 

EUclricity  in  MtJicine. — In  an  article  by  Dr.  Herdman  in  the  "hlec- 
tricnl  Jour.,"  June  1,  he  describes  the  difTerent  applications  of  elec- 
tricity in  medicine. 

1  heraptulu  At  lion  oj  High  I'requency  Currents.— The  translated 
abstract  of  the  recent  paper  (see  Digest,  May  ID.  by  Messrs.  Apos- 
toli  and  Berlioz,  mentioned  last  week,  is  leprinted  in  the  "Elec.  Rev.," 
June  12. 

.-/  l-'ranklin  l1oiumtnl—'X\\&  "Elec.  Eng.,"  June  12,  reproduces  a  fac- 
simile of  a  Ittlei  of  Benjamin  Franklin  written  Aug.  12,  1779,  sug- 
gesting methods  to  tiy  if  the  shock  leceived  from  the  torpedo  fish  is  an 
electrical  one. 

Exhaust  Steam  Heating. 


High-Speed  vs.  Slow-Speed  Engines. 


n  is  probable,  s^ys  the  London  lUtctrical  Heview.  that  the  bulk  of 
American  electrical  driving  enijines  aie  of  the  small  variety  of  sljr'e 
valve  or  Corliss  engines.  Amtiicans  have  laid  themselves  out  to  produce 
small  economical  engines  of  these  types,  and  they  are  run  at  very  fairly 
high  speeds.  Ivnglish  engine  builders  have  neglected  the  type,  and 
large  engines  have  not  been  empUyed  simply  because  the  division  of 
units  has  been  found  desiiable.  and  electrical  stations  are  all  so  very 
small  as  yet.  There  must  be  something  like  800,000  or  1,0(K),00<I  horse 
power  in  slow  running  engines  in  the  spinning  branch  of  the  cotton 
trade  alone,  so  that  the  frantic  cry  for  the  builders  of  IheFe  engines  to 
come  forward  and  say  something  in  their  favoi  may  well  be  received 
with  a  smile  by  the  slow-speed  men,  who,  if  tackled  on  the  question, 
wauld  probably  tell  us  that  they  did  not  have  the  same  faith  in  the 
continuance  of  the  infantile  condition  of  electricity  as  was  held  by 
the  supposed  best  friends  of  the  electrical  industry. 

A  New  Swiss  Centrai  Station. 


I!Y    I.    H.    li.\BCOCK. 

The  rapid  development  of  electrical  industries  has  involved  the  con- 
struction of  many  steam  power  stations  of  great  capacitj-.  The  best 
these  stations  can  do  is  to  utilize  about  10  pel  cent,  of 
the  steam  generated  in  creating  the  required  power. 
The  90  per  cent,  which  escapes  through  the  exhaust 
pipe  represents,  to  a  very  large  extent,  fut  1.  labor,  the 
wear  and  tear  of  apparatus,  and  cost  of  management. 
Several  of  the  more  enterprising  electrical  companits 
have  adopted  economical  methods  whereby  this  wasit 
product  is  turned  to  practical  account.  They  baM 
constructed  underground  mains  for  the  distnbulion 
and  sale  of  their  exhaust  steam  foi  the  heating  of  all 
kinds  of  buildings.  This  undertaking  has  proved  lo 
be  unequivocally  successful.  One  of  the  lattst  tu 
adopt  the  new  method  is  the  Terre  Haute  (lud-) 
Electric  Railway  Company,  Russell  B.  Harrison, 
president.  It  has  already  had  constructed  by  Ibc 
American  District  Steam  Company,  of  Lockport,  N. 
Y.,  about  one  mile  of  mains  leading  fioiii  its  boiler 
station,  and  is  negotiating  foi  ihe  con-^lruction  of  two 
miles  more  of  mains  to  l>e  ready  for  the  conimenie 
ment  of  the  heating  sea-^on  in  October.  The  Ttrie 
Haute  CO  upany  also  does  'he  city  and  commercial 
lighting,  and  thus  has  a  continuous  supply  ot  exhaust 
steam  from  boilers  of  120  bp  capacity. 

The  Danville  (III.)  Electric  Light  &  Street  Railwav 
Company  has  also  commenced  the  construction  of  an 
extensive  system  of  underground  steam  mains,  aiul 
will  be  selling  its  exhaust  steam  for  heating  as  soon 
as  the  heating  season  opens.  About  the  only  ex- 
pense of  this  added  branch  of  the  business  is  the 
construction  of  the  steam  mains,  as  these  com- 
panies already  have  their  boiler  stations  and  other  apparatus  ready 
for  use.  

Bral<e  Efficiency. 


A  water  power  central  station  ha-*  recently  been  installed  by  the  Mas- 
chinenfabrik  Oerlikon,  at  Davos,  Switierland,  a  view  of  the  generaloi 
room  of  which  we  print  herewith.  The  water  is  led  to  the  turbines  by 
a  pipe  about  6.560  feet  long.  The  turbines,  which  arc  directly  coupled 
to  the  dynamos,  work  under  a  bead  of  328  feet,  and  are  piovided  with  auto- 
matic regulators  to  govern  the  supply  by  means  of  hydraulic  apparatus. 

On  the  turbine  shaft  is  mounted  a  fly  wheel,  which  smooths  out 
slight    irregularilifs  in  the    speed.      In  order  to    avoid  varinlions    in  the 
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\  speaker  at  a  recent  meeting  of  the  English  Institution  of  Electrical 
Engineers  spnke  unfavoiably  of  braking  engine  tests.  Referring  to  the 
engine  under  discussion,  he  said  he  had  never  had  single-acting 
enclosed  engines  on  the  brake  and  knew  nothing  at  all  about  their 
efficiency,  but  that  much  was  heard  about  the  common  or  garden 
engines  running  into  fabulous  efficiencies,  91,  <»2  and  94  per  cent.,  and 
he  certainly  could  not  believe  any  figures  of  that  kind  unless  he  was 
given  means  of  verifying  the  statements  made.  They  knew  there  was 
nothing  that  would  lie  more  consistently  than  an  indicator,  except,  of 
course,  a  voltmeter  or  an  ammeter.  It  was  also  known  that  it  was  very 
possible  to  get  wrong  indications  in  the  brake.  There  was  great  trouble 
and  scandal  some  years  ago  about  the  question  of  brakes,  and  it  was 
shown  then  that  the  brakes  were  all  wrong  and  all  the  results  got  from 
them  were  wrong.  He  would  tell  them  one  thing  that  made  him  scepti- 
cal about  those  high  efficiencies.  He  saw  a  small  engine  braking  ,10  or  40 
horse-power  running  empty,  just  turning  round  in  steam,  warm  ;  it  was 
running  pretty  freely,  because  three  men,  big  powerful  men,  separately 
took  hold  of  the  fly  wheel  and  shoved  it  round  to  see  what  they  could 
do.  One  of  them  by  superior  strength  or  skill  after  he  had  let  the 
wheel  go,  got  three  revolutions  out  of  her,  so  there  was  not  much  wrong 
with  that  engine  so  far  as  friction  went.  It  was  about  as  free  from  fric- 
tion as  they  could  get  an  engine,  but  that  engine  on  careful  braking 
and  indicating  could  only  just  get  a  bare  90  per  cent.  He  had  once  seen 
a  small  fraction  more,  but  only  once. 


Interior   ot-'   S\vj.s,s   St.vtion. 

pressure,  which  would  undoubtedly  occur  with  the  long  pipe  line,  an 
rfir  piessure  chamber  is  connected  with  the  latter. 

Each  turbine  is  provided  with  an  apparatus  for  running  at  no  load, 
which  goes  into  operation  automatically  as  soon  as  the  opening  of  the 
supply  pipe  is  closed. 

The  dynamos,  of  which  there  are  three,  are  direct-driven  by  the 
corresponding  turbines,  and  operate  at  a  normal  speed  of  400  revolu- 
tions; at  a  normal  potential  of  3,360  volts  they  deliver  40  amperes, 
equivalent  to  about  200  hp.     The  number  of  periods  is  53. 

The  individual  machines  can  be  easily  switched  in  parallel,  when 
they  supply  the  common  long-distance  transmission  line,  which  is 
about  two  milts  in  length.  The  transmission  line  consists  of  four 
wires,  two  7  mm,  and  two  2\i  mm  in  diameter.  The  latter  serve  to 
coutiol  the  potential  at  the  distributing  points  by  making  it  possible 
for  the  eugineei  to  maintain  a  definite  potential  at  all  loads.  .\t  full 
load,   the  line  shows  a  loss  (drop)  of  \\i   volts. 

There  are  in  transformers  in  operation  of  which  seven  are  of  20  kw, 
four  of  15  kw,  two  of  10  kw,  three  of  8  kw,  and  two  of  6  kw.  The 
transformers  work  normally  at  IjO  volts,  with  the  exception  of  the  three 
of  8  kw,  which  serve  for  arc  lighting. 

These  transformers  are  placed  in  specially  constructed  boxes,  out  of 
doors.  Each  box  contains,  beside  the  transformer,  a  plale  with  the 
distributing  conductors  and  their  safety  fuses  so  that  each  box  holds  all 
the  apparatus  necessary  for  cutting  out  the  transfoimer  on  the  primary 
as  well  as  on  the  secondary  side. 

The  public  lighting  is  done  with  30  arc  lamps  at  15  amperes.  The 
lamps  are  arranged  in  three  sets  of  10  each,  each  set  being  supplied  by 
a  special  transformer  of  8  kw.  .Vs  the  lamps  operate  at  about  35 
volts,  the  transformers  had  to  be  wound  for  a  potential  of  400  volts. 
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The  nunibei  of  incandescent  lamps,  wbicb  increases  from  day  to  das', 
.-imounls  to  .ibout  4.8(K)  of  16  cp  eacli. 

Tbc  wbole  plant  was  built  in  about  six  montbs,  from  tbe  bcRinniiig; 
of  May  to  tbe  middle  of  October,  1894;  but  ligbling  could  be  done  as 
curly  as  September,  tbougb  operation  bad  to  be  stopped  during  tbe  day 
lime. 

Tbe  legular,  uninteriupted  operation  began  in  tbe  middle  of  October, 
and  tbe  plant  worked  successfully  at 
once.  Wben  it  was  turned  over  to.the 
Davos  Ivlectric  Works,  tbe  prescribed 
endurance  and  load  tests  were  sat- 
isfactory. Tbe  machines  were  run  at 
a  speed  10  per  cent,  above  normal. 
■J'licii     followed     ;in      overload      of     15 
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cal  engine,  4';  x  4,  diiect-coupled  to  an  8kw  multipolar  generator.  In 
the  generator,  wbicb  is  of  tbe  latest  type,  all  the  material  of  tbe  frame 
is  available  for  magnetic  purposes,  so  that  the  magnetic  leakage  is 
reduced  to  a  minimum— a  point  of  vital  importance  on  shipboard.  The 
frame  is  of  soft  cast  steel  of  very  high  magnetic  permeability,  and  tbe 
armature  is  iion-clad;  the  windings  are  interchangeable  and  can  be 
easily  replaced.  Piovision  is  made  to  ventilate  the  armature  thoroughly, 
and  tbe  insulation  throughout  is  unusually  substantial.  The  commutator 
and  brushes  work  perfectly  under  all  conditions 
of  load,  and  the  regulation  has  been  brought  to 
I  a  high  degree  of  excellence. 

^  This   generating   set    occupies    an   exceedingly 

JB"  small    floor  space,    which    feature    constitutes    a 

\  strong  point  with  shipbuilders  and  owners. 


A  Compact  Lighting  Equipment. 

The  direct-connected  outfit  illustrated  hertwith 
is  notable  for  its  small  floor  space  and  symmet- 
rical appearance.  The  output  of  the  combination 
is  3'/i  kw  at  800  revolutions  per  minute;  the  floor 
space  is  4H  by  15  inches.  The  dynamo  is  the 
Adams'  forged  iron  field  magnet  type  with 
smooth-core  armature,  and  is  extremely  light  and 
compact,  its  weight,  ready  to  mount  on  the  ex- 
tended engine  base,  being  450  pounds;  these 
qualities  especially  adapt  it  for  direct  connection. 

Tbe  engine  is  the  well-known  Sturtevant  auto- 
matic, which  has  found  general  favor  for  direct 
connection  to  dynamos  because  of  its  high  speed 
and  close  regulation. 


A  French  Electrical  Crane. 

The  electrical    crane    which  we    illustrate    has 
recently   been    installed    in    the    large    electrical 


Direct-Connected  Bipolar  Dynamo  and  Engine. 

percent,  for  several  hours.  The  fluctuations  in  the  voltage,  with  sudden 
changes  in  the  load  up  to  10  per  cent.,  were  observed,  and,  finally,  every 
machine  was  subjected  to  a  run  of  24  hours  under  normal  conditions. 


Marine  Lighting  Set. 


The  peculiar  requirements  which  govern  the  installation  of  electric 
Irgbting  and  power  plants  on  shipboard  are  such  that  only  fam 
iliarity  with  tbe  conditions  to  be  fulfilled  and  long  experience 
can  give  the  requisite  result.  And  it  is  to  firms  or  corpora- 
tions that  have  made  a 
specialty  of  marine  work 
that  owners  must  look 
for  improvements  in 
that  special  branch.  For 
the  past  year  efforts  have 
been      made    to      secure 


Dikect-Connected  M.  p.  Genekator  axd  Engine. 

greater  compactness  in  the  generator  plant,  and  the  latest  type  which  is 
now  being   built    by    the   General    Electric   Company  is    shown    in  the 
accompanying  engraving. 
The  combination  here  illustrated  consists  of  a   double-cylinder    verti- 


Si.x-ToN  Electric  Crane. 

factory  of  its  designer,  Fabius  Henrion,  at  Nancy, 
France.  The  travel  of  tbe  crane  is  240  feet,  and  as 
the  reach  is  15  feet  its  use  extends  over  a  floor  space  of  30  by 
240  feet.  The  crane  lifts  six  tons  and  takes  castings  at  one 
end  of  the  building,  transpoits  them  successively  to  the 
scales,  the  various  machine  tools,  to  the  fitting,  testing  and 
painting  departments,  and.  finally,  to  a  car  for  shipment. 

Tbe  crane  is  guided  at  the  base  by  a  single  rail  and  on  top 
by   two   rails  with  a  roller  between    them.     Under    the    two 
upper  rails    are  two  conductors    from  which  current  is  taken 
by  a  sliding  trolley.     A  dynamo  placed  on  the  base  furnishes 
power  to  move  the  crane  along  the  track  and  is  governed  by  a 
regulator,  which    can  be  seen  in  the    illustration  to    one  side 
of  the  dynamo.       By  turning  the  lever  to  the  right  or    to  the 
left  the  crane  is  given  a  forward    or    backward    motion    and 
faster  or  slower  according  as  the    lever  is  moved    through  a 
greater  or  less  angle.     The  dynamo  is  reversed    by  reveising 
the  armature  connections.    Carbon  brushes  are  used  which  re- 
quire no  adjustment,  whatever  the  load  or  direction  of  motion 
may    be.      The    hoisting    dynamo    is    on    the    strut    which 
joins  the  column  to  the  arm  of  the  ciane,   and  its  motion  is  governed  by 
means  of    the  regulator    seen  fixed  on  the    column.     In  lowering  away, 
the  descent  cannot  become  too  rapid  foi  the   reason   that   as   the    speed 
increases  the  dynamo  becomes  a  generator  and  acts  as  a  brake. 


,^tna!icial  Sntcllicjcnce. 


The  Electrical  Stock  Market. 


New  York  June  15.  isns. 
AMEKICAN  nELL  opened  a  little  weak  ou  Monday,  but  rallied  to  20354  on 
Wednesday  and  continued  strong  throughout  the  week.  The  chanue  was  prob- 
ably due  solely  to  Wednesdays  announcement  of  a  regular  dividend  of  3  per 
cent.,  and  an  extr.i  one  of  I'joer  cent.  The  directors  of  the  Bell  Company 
voted,  ou  Wednesd.iy.  to  call  a  stockholders'  meeting  on  June  i4  to  act  on  a 
recommendation  to  issue  JI.OOO.  (WO  additional  slock.  The  outstanding  capital  i' 
now  S^O.SOO.WW.  The  new  stock  must  be  offered  to  shareholders  at  a  price  to  l.e 
fixed  by  the  commissioner  of  corporations,  and  any  unsubscribed  balance  muti 
be  sold  by  auction.  A  prominent  officer  of  the  Hell  Telephone  says  the  company 
may  again  sell  new  stock  at  auction,  but  tlie  last  sale  was  very  unsatisfacloiy 
and  debenture  bonds  may  be  issued  instead.  The  money  is  needed  for  exlti;- 
sious  by  sub-compauies  in  which  the  parent  Hell  Company  is  a  partner,  and  f*^r 
which  it  has  to  pay  its  proportion.  The  revival  of  business  will  help  the  com- 
panv  maleriallv.  Its  reduction  in  rates  to  sub-companies  does  not  really 
decrease  the  revenue,  as  the  sub-con:panies.  because  of  the  lower  charges,  will 
pay  larger  dividends  to  the  parent  coinpay.  He  thinks  the  slock  should  sell 
around  200  paying  12  per  cent  ,  and  expects  it  to  sell  around  250.  Taking  the 
Bell  Company  and  all  its  sub-companies,  probably  not  over  7  per  cent,  per 
annum  has  been  earned  in  the  telephone  business  on  all  the  money  invested. 

KLHCTRICAL     STOCK?. 

Par.  Bid.  Asked. 

Chicago  Edison  Company 100  120  125 

Edison   Electric  111..  New  Vork..         100  99  101 

"        "        Brooklyn.   .     100  ..  108 

Boston 100  129  130 

Philadelphia 100  ..  115 

Edison  Ore  Milling   ....       100  13  IS 

Electric  Storage  Co..  Philadelphia 100  31  31 '.^ 

General  Electric 100  36  36i4 

General  Electric,  pref 100  ..  65 

Weslinghouse  Consolidated   com SO  3o  36H 

pref 50  53  £3)^ 

BOND'. 

Edison  Electnc  HI..   New  York 100  lOSii  lOSJi 

Edison  Electric  Light  of  Europe 100  75  85 

General    Electric  Co.    deb.  5s 100  . .  90}i 

TELEGRAPH  AND   TELEPHf'.VH. 

American    Bell   Telephone 100  204  204i; 

American  District   Telegraph 100  30  40 

American  Telegraph  &  Cable 100  94^ 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  ISO 

tErie  Telephone 100  58  58;^ 

Gold  &  Stock     Telegraph 100  105 

New  England  Telephone 100  74  74>i 

New  Yoik  &  New  Jersey  Telephone 100  103         105 

Postal  Telegraph-Cable 100  63}^ 

Western    Union    Telegraph 100  93  93)4 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  20j;  2l<^ 

Binghamton  RR.  com 100  100 

Brooklyn   Traction 100  IV/i             14 

pref 100  ..               S3 

BuCfalo   St.    Ry     100  79              83 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59              60 

Chicago  City  Ry      100  305  315 

Columbus  St.  Rv 100  48}^ 

Consolidated  Traction  of  N.  J ..  26  30 

Electric  Traction,  Philadelphia ?0  7S}i  75K 

Hestonville 100  ..  60M 

Long  Island  Traction 100  11  11^ 

Louisville  St.  Ry.  com 100  37  39 

■'      "       pref 100  87  88 

New  Orleans  Traction 100  20  22Si 

pref 100  69  71^ 

North   Shore  Traction 100  23  28 

pref 100  78  81 

People's  Traction  $30pd..      25  62>4  62>s 

{Philadelphia  Traction 50    .         82i/i  825i 

Rochester  St.  Ry 38  .. 

Union  Ry.  (Huckleberry) 100  112  115 

West  End.  Boston 100  72'-^  72", 

pref 100  92 

Worcester  Traction 100  13  16 

"    pref 100  83  37 

BONDS 

Buffalo  St.  Ry.  Isl  con.  Ss ; 100  10»  106 

•Binghamton  Railroad  Co.  S« 100  99  lOO 

•Columbus  St.  Ry.  1st  5s 100  98 

Rochester  St.  Ry.  1st.  Ss 100  95  97 

•Union  Ry.  Ist.  mtge  6s 100  105  108 

•Westchester  Electric  1st.  mtge.  Ss 100  98  101 

•  With  accrued  interest, 
t  Bx-Div. 
t  Kx-rights. 


WESTI.S'CIIOI'SE  ten-nined  steady  aioiind  3J  until  the  report  w»>  circulated 
yesterday  regarding  the  Manhattan  Elevated,  when  the  slock  went  to  j<#.  As 
■  he  report  was  generally  discredited  by  conservative  people  it  is  difficult  to 
see  bow  any  effect  on  the  stock  could  result,  but  there  was  nothing  else  to 
account  for  the  sudden  jump.  The  repcrt  was  promptly  denied,  to  dsv.  by  all 
parties  concerned,  but  the  isct  that  there  has  been  considerable  actual  confer- 
ence between  Colonel  Main,  of  the  Manhattan,  and  the  Wcstingbouse  people 
gives  strength  to  the  belief  that  the  Westiiighonse  Company  will  eventually 
equip  the  elevated  roads.  notwithslandiiiK  the  fact  that  no  contract  has  as  yet 
been  effected. 

ERIE  TELEGRAPH  &  TELEPHONE  COMPANV  made  a  net  gain  of  14'l 
subsciibers  in  May,     Total  number  connected  June  1,  16  7-'6. 

EDISON  ILLUMIN.^TING.  Brooklyn,  repcns  net  enraing!'  for  May,  IW'.  of 
•S13,687:  ditto.  1894,  S12.475:  inciease,  Jl  212 

Special  Corresponbencc. 


New  York  Notes. 


Office  of  The  Electrical  World      t 
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MR.  J.  A.  VAX  KTTE>J.  manager  of  the  Edison  Electric  Light  &  Power 
Company.  Little  Rock.  Ark.,  was  a  visitoi  iu  New  York  last  week.  Mr,  Van 
Etten  speaks  encouragingly  of  business  prospects  in  the  West, 

MR.  WILLARD  W.  LOW,  president  of  the  Electric  Appliance  Company. 
Chicago,  was  in  the  city  for  a  few  days  last  week.  Mr.  Low  reports  that  bis 
company  is  doing  a  very  satisfactory  business  and  is  well  pleased  with  (he 
outlook. 

G.  S.  PARKER,  for  many  years  connected  with  the  Electric  Supply  & 
CoDStruction  Company  and  of  late  with  R.  B,  Corey,  has  severed  this  connection 
and  associated  himself  with  Chas.  E.  Bramball.  39  Corllandt  Street.  New  York. 
sales  agert  lor  the  Standaid  Therraoraeler  Company,  of  Peabody.  Mass. 

ELECTRICAL  WORKERS'  UNION  NO.  34  has  elected  P.  F.  Healey.  of 
Brooklyn,  president:  John  Holehan.  recording  secreti*ry,  and  S.  J.  Whslen, 
financial  secretary.  John  Ryan  has  been  elected  president  of  Electrical  Workeis' 
Un'on  No.  36;  the  secretary  is  A.  H.  Moses,  and  J.  P.  Casey  has  been  elected 
financial  secietary. 

NEW  STATION  EQUIPMENT. -The  Steinway  Electric  Railway  Company 
recently  installed  a  500-kw  G.  E.  multipolar  generator  direct-connected  lo  a 
Dix«on  Corliss  landem-compound  engine,  and  the  combination  was  started  up 
on  last  Friday.  The  engine  and  generator  ran  smoothly  from  the  !>tart,  and 
up  to  last  accounts  had  continued  in  service  with  entire  satisfaction. 

CHARLES  E.  GREGORY,  president  of  the  Charles  E,  Gregory  Company. 
Chicago,  was  a  visitor  in  New  York  last  week.  Mr.  Gregory  enjoys  a  national 
reputation  as  a  progressive,  energetic  business  man.  Being  iboioughly  posted 
on  the  merits  of  electrical  apparatus  and  always  on  the  lookout  for  new  acquisi- 
tions, his  stock  can  be  relied  upon  to  contain  everything  from  a  fan  motor  to 
the  largest  dynamo  and  at  advantageous  prices.  His  present  easleru  trip 
means  the  addition  of  several  car  loads  to  his  already  large  stock. 

TROLLEY  SPEED  IN  BROOKLYN.— President  Lewis,  of  the  Brooklyn 
Heights  Trolley  road.  President  Partridge,  of  the  DeKalb  Avenue  road,  and 
Vice-President  Illersley.  of  the  .Atlantic  Avenue  road  had  a  conference  with 
Mayor  Scbieren  last  week  in  reference  to  the  speed  of  the  trolley  cars.  They 
spoke  in  favor  of  increasing  the  present  rale  of  speed  and  complained  of  the 
reduction  in  receipts  since  the  six-miles-anhour  ordiuance  went  into  effect. 
Mayor  Schiereo  intimated  that  some  change  in  the  ordinance  would  meet    with 


appn 


;  WRAY  BILL  SIGNED.— Goveroor  Moiton  has  signed  the  Wray  bill,  providing 
that  municipal  officers  authorized  by  law  to  contract  for  street  lighting  mav 
contract  lor  a  period  not  exceeding  15  years  for  city  lighting.  Such  contracts 
are  (o  be  subject  to  ccmpetilion  and  shall  secure  to  such  city  prices  low^r  than 
any  now  prescribed  by  law  with  a  progressive  reduction  in  price  for  each  year 
during  the  performance  of  such  contract.  The  corporation  may  supply  light 
to  citizens  by  contract  over  a  period  of  5  ears  at  prices  lower  than  those  charged 
heretofore  and  progressively  lower  for  each  year  of  such  term  of  con'racL 

TH8  WESTON  COMPANY  EXPANDING.— The  Weslon  Electrical  InslromeDt 
Company  has  outgrown  its  Newark  quarters  and  has  arranged  for  an  extensive 
plant  at  Waverley,  N.  J.  The  company  has  purchased  about  48  acres  of  land 
ou  both  sides  of  Freliughuysen  Avenue  for  the  purpose.  Twenty  three  acres 
will  be  opened  up  in  building  plots  for  employees  of  the  works,  and 
the  property  will  be  rented  or  sold  upon  easy  payments  to  the  employees. 
About  100  cottages  will  be  built  upon  this  tract  by  the  company.  Prof.  Weston 
has  other  things  in  view  besides  the  manufacture  of  his  direct-reading  volt- 
meters and  ammeters,  and  will  begin  upon  a  new  line  of  work  as  soon  a.s  Ibe 
details  of  tne  present  line  of  manufacture  are  completed  and  the  new  plant  is 
in  perfect  operation. 

ELECTRICAL  MATTERS  IN  BROOKLYN.— At  the  meeting  of  the  Brooklyn 
Board    of   Aldermen   last   week   the   regular  weekly  eflort  lo  give  to  the  State 
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ElKlric  Ligbl  &  Power  CoiupaDv  prrmission  lo  crfcl  poles  and  string  wires  in 
Kent  Arenuc  and  other  streets  of  llie  eaclern  disiricl  wa?  made  and  Ihwirttd 
by  a  combination  of  Republicans  and  Democrats.  The  hoard  adopted  a  resolu- 
tion directing!  the  city  works  commissioner  to  enter  into  contracts  for  street 
lichliug  with  the  electric  Hght  companies.  The  prices  were  given  in  this 
column  last  week.  On  motion  of  Alderman  Roeder  the  lime  in  which  the  Kings 
County  Kleclric  Light  Company  shall  begin  woik  on  its  conduits  was  extended 
four  months.  This  is  the  scheme  of  whicb  Charles  Cooper,  cnce  a  conspicuous 
figure  in  the  old  electric  companies,  is  the  chief  pusher. 


English  Notes. 


(From  Our  Own  Correspondent.) 

London   June  5.  1895. 

STANDARD  OP  LIGHT.— At  Ihe  instance,  mainly,  of  the  London  gas  com- 
panies. P  Photometric  Standards  Committee  was  appointed  some  time  ago  lo 
iuvestipate  the  question  of  a  better  standard  of  light  than  the  parliamentary 
candle.  The  report  of  this  committee  has  leceully  been  published.  It  does  not 
piopose  lo  alter  the  unit,  namely  the  candle,  but  proposes  to  adopt  as  a  standard 
a  U»  candle  penlane  flame,  only  a  portion  of  the  luminous  surface  being  used, 
bs  in  the  Methven  standard. 

A  NEW  SOURCE  OF  REVENUE  FOR  RIVERSIDE  ELECTRIC  SrPPLV 
STATIONS  —At  a  recent  meeting  of  the  Kingston  Tuwn  Council  a  local  firm  of 
eleclrical  engineers  asked  permission  to  run  a  main  from  their  wo»fcs  to  the 
riverside  for  the  purpose  of  charging  the  accumulators  of  elecliic  launches. 
This  permission  was  promptly  refused,  and  it  was  stated  that  it  was  the  inten- 
tion of  the  municipal  supply  station  to  do  the  job  itself,  a  profitable  revenue 
being  aniicipaled  from  this  source,  since  there  was  no  other  charging  station 
near  at  hand. 

TELEPHONE  MANUFACTURE.— Owing  to  the  lapse  of  the  Englis-b  patents 
the  chief  telephone  manufacturing  company  of  this  country  is  suffering  very 
severely  from  foreign,  principally  German,  competition.  Its  dividend  en  the 
ordinary  shares  has  now  fallen  to  1}^  per  cent.  With  a  view  to  reducing  the 
manufacturing  cost  it  is  proposing  to  remove  its  works  from  London.  The 
manufactures  of  ihis  company  are  of  undoubted  excellence  and  finish,  but  it  is 
difficult  for  the  non  technical  public  lodiscnm-nate  between  good  and  bid  in 
the  matter  of  telephmts  and  to  resist  the  temptation  of  buying  rubbish  at  10s. 
instead  of  good  apparatus  at  double  that  sum. 

ABSOLUTE  MhASUREMHNr  OP  ELECTRICAL  RESISTANCE.— An  inter- 
esting lecture  was  rccen'Iy  delivered  at  the  Royal  Instituiiou  by  Prof.  J.  V.  Viriam 
Jones,  F.  R.  S..  on  "The  Absolute  Measurement  of  Electrical  Resiftance."  The 
lecturer  possesses  an  unusually  Baent  style  which  turned  what  might  otherwise 
have  been  to  a  pjpular  audience,  a  somewhat  dry  subject  into  one  of  absorbing 
iuterest.  Prof.  Jonts  strongly  advocated  that  the  official  standard  of  eleclric&l 
resisiance  shuuld  be  a  specification  in  absolute  mfasure  rather  than  an  actual 
piece  of  metallic  wire;  in  other  words,  that  ihis  standard  should  be  obtained 
directly  by  an  eltctiomagnetic  method.  He  exhibited  a  model  ot  the  apparatus 
which  he  himself  bad  U'-ed  in  his  researches  into  this  subject  and  stated  that 
with  the  actual  apparatus  itself  an  error  of  less  than  one  in  10.000  could  easily 
be  deleimined.  As  this  enor  is  the  maximum  pe»mi^sible  in  our  oflficiaf 
standard  of  resistance  there  is  sirong  grounds  for  Prof.  Jones*  claim  that  the 
absolute  method  is  sufficient  for  practical   purposes. 

NEW  BOARD  OF  TRADE  RULES.— The  Board  of  Trade  has  recently  pub- 
lished and  issued  to  central  station  eiiii'neeisand  olhtrs  a  revised  ^et  of  rules 
and  regulatio.'S  relating  to  the  safe  working  of  electncal  supply  undertaktng- 
aod  have  invited  suggestions  lo  be  sent  in  by  the  end  of  the  month.  We  ar<- 
accuslomed  in  this  country  to  spend  considerable  money  and  trouble  with  a 
view  to  ensuring  the  safety  of  the  public,  nevertheless  there  is  univt  isal 
grumbling  in  connection  with  the  new  Board  of  Trade  regulalious.  not  tl-at 
they  contain  anj-thing  particularly  novel,  but  their  issue  has  brought  matters  to 
ahead.  These  rules  will  be  discussed  bDth  by  the  electrical  trade  secticu  ol 
the  London  Chamber  of  Commerce  and  the  Council  of  the  Institution  of  Hec- 
trical  Engineers,  but  it  is  to  be  hoped  tnat  the  Board  of  Trade  will  do  Ihe  same 
as  ihey  did  in  regard  to  their  electric  traction  regulations,  that  is  to  say.  call 
together  a  conference  of  the  representatives  of  the  interests  concerned  and 
discuss  the  regulations  clause  by  clause  across  a  table. 

TELEPHONE  SERVICE  OF  THE  UNITED  KINGDO.M.— The  Parliaraenlary 
Committee  of  Inquiry  which  has  been  sitting  for  some  time  past  and  investi- 
gating grievances  dnd  suggestions  with  regard  to  the  telephone  service  of  the 
United  Kingdom,  completed  the  heating  of  evidence  last  week,  and  is  now  con 
sidering  its  report,  which,  if  any  attempt  is  made  to  digest  and  summarize  the 
evidence  and  make  specific  recommendations  based  thereon,  should  certainly 
prove  a  lengthy  and  possibly  a  valuable  document.  The  chief  suggestion  of 
any  novelty  whicb  was  made,  was  that  of  municipal  telephony,  but  it  cannot  be 
said  that  its  advocates  cut  a  very  fice  figure,  or  brought  forward  the  strongest 
arguments  which  might  have  been  brought  forward  in  its  favor.  Perhaps  the 
net  result  of  the  iuquiry  will  be  lo  convince  the  telephoning  public  that  the 
National  Company  is  not  quite  so  black  as  it  has  been  painted;  compared  wiih 
other  countries  its  charges  are  not  so  high,  nor  its  service  so  ba  1  as  has  been 
represented,  and  consideiing  the  way  in  which  it  has  been  hampered  by  the  post- 
office  in  the  matter  of  royalties  and  general  restrictions  and  by  the  local  authori- 
ties themselves  in  the  matter  of  way  leaves,  it  is  not  far  short  of  a  miracle  that 
the  telephone  exchange  system  has  managed  to  survive. 

THE  LONDON  COUNTY  COUNCIL  AND  TRANSFORMER  SUB-STATIONS.— 
Notwithstanding  the  ruling  of  the  Board  of  Trade  that  the  existence  of  trans- 
former sub  stations  under  the  pavements  was  not  a  grave  public  danger,  as 
was  alleged  by  the  London  County  Council  and  the  other  local  authorities  of 
London,  several  of  the  local  authorities,  beaded  by  the  London  County  Council 
itself,  continue  to  hamper  the  operations  of  electric  light  coiupanies  engaged  in 
the  distribution  of  current  on  the  alternate-current  transformer  substation 
system.  The  latest  fight  is  between  the  London  County  Council  and  the  House 
to-House  Company  which  is  anxious  to  construct  transformer  substations  of  the 
inside  dimensions  of  5  by  6  feet  6  inches  by  7  feet  deep,  and  which  has  been 
forbidden  to  do  so  by  the  London  County  Council.     The  company  contends   that 


as  it  bas  received  the  provisional  permission  of  the  Board  cf  Trade  it  may 
legally  proceed  with  the  construction  cf  these  sub-stations.  An  appeal  has.  I 
believe,  been  made  to  the  Board  of  Trade  and  it  will  be  interesting  lo  see 
whether  the  Board  of  Trade  goes  back  upon  its  decision  of  a  few  mcnihs  ago 
and  decides  at  the  instance  of  the  London  County  Counci!  that  iranstcmer  sub- 
stations of  large  dimensions  art-  a  public  danger.  The  same  author  it  y  is  hpmper- 
ing  the  operationi  of  the  County  of  London  and  Biuf-h  Provincial  Coropauies 
which  has  some  76  translorjiier  substations  in  contemplation. 

CENTRAL  STATION  ENGINE  PRACTICE.— The  discussion  on  Mr.  Mark 
Robinson's  paper  on  recent  developments  of  the  single-acting  high-speed 
central  station  engine  came  to  a  conclusion  on  Thursday  evening  last:  the 
Institution  of  Eleclrical  En^'ioeers  then  adjourning  until  the  autumn.  The 
debate  was  one  of  the  best  we  have  had  this  session,  being  confined  to  practical 
men  with  strong  views.  The  discussion  resolved  itself  into  a  duel  between  the 
advocates  of  double  acting  and  s'ligle-acting  high-speed  engines;  the  numerous 
gentlemen  who  are  so  ready  to  air  their  advocacy  of  the  slow  speed  horizontal 
engine  in  the  columns  of  the  engineering  journals,  not  apparently  caring  to 
come  out  into  the  open  and  discuss  the  matter  before  a  competent  assembly.  A 
very  excellent  speech  was  made  by  a  representative  of  one  of  our  leading  firms 
of  high-speed,  double-acting  engines.  He  made  a  strong  point  by  referring  to 
the  fact  that  the  admiralty  had  had  such  an  unfortunate  experience  of  the 
Willans  engine  that  they  h.id  eliminated  it  entirely  from  Her  Majesty's  ships 
Further  emphasis  was  given  to  Ibis  by  the  remarks  of  a  naval  engineer,  who 
stated  that  so  far  as  his  experience  went  the  great  advantage  of  the  Willans 
engine  was  the  interchangeab  lity  of  its  parts.  In  hisieply.  however  Mr. 
Robinson  succeeded  in  somewhat  diminishing  the  force  of  this  indictment  by 
stating  several  instances  of  the  gross  carelessness  of  naval  engineers.  He  said 
that  he  was  afraid  that  hi?  firm  had  offended  the  admiralty  by  hinting  to  that 
august  government  department  that  the  Willans  engine  was  nol  an  hydraulic 
but  a  steam  engine;  a  large  proportion  of  the  breakdowns  of  Willans  engines 
on  Her  [Majesty's  ships  being  due  to  the  fact  that  water  which  had  condensed  in 
long  unused  steam  pipes  bad  been  allowed  to  find  its  way  into  the  cylinders. 

(Bcneral  Hetrs. 

New  Incorporations. 


been 


THE     .ANTHR.4CITE      TELEPHONE    &     SUPPLY    COMPANY.       ha 
incorporated  at  Shamokin.  Pa.,  with  a  capital  stock  of  SIO  000. 

THE  SMITHVILLE  WATER  &  LIGHT  COMPANY.  Smithville.  Tex.,  capital 
stock  $400,000.  has  been  incorporated  by  K.  H    McDtnald  and  others. 

THE  HAMMOND  LIGHTING  COMPANY.  Chicago.  IlL.  capital  stock  $210,000. 
has  breu  incorporated  by  \Vm.  B.  Engel.  C,  P.  Griffin  and  M.  E.  Barnhart. 

THE  BIG  FOUR  ELECTRIC  COMPANY.  Chicago.  III.,  capital  stoik  $200,000. 
has  been  incorporated  by  Wm.  H    Brjwn.  Louis  K.  Gibson  and  Henry  D.  .Ames. 

THE  TRVMANSBURG  ELECTRIC  LIGHT  COMPANY,  Trunianshurp,  N.  Y,. 
capital  slock  $10,000.  lias  been  incoiporated  by  C.  C,  Seats,  A.  S.  Mother  and 
otheis. 

THE  ADAMS  &  BAGNALL  ELECTRIC  COMPANY.  Cleveland.  O  .  has  been 
incorporated  to  manufacture  electrical  apparatus,  railway  motors,  incandescent 
lamps,  etc. 

THE  MAMMOTH  SPRINGS  ELECTRIC  LIGHT  COMPANY.  Mammrth 
Springs.  .Ark.,  capital  stock  $100,000.  has  been  incorporated  by  H.  G.  Kings 
Hiid  others. 

THE  POPULAR  TELEPHONE  COMPANY.  Wat<;onville.  Cal..  capital  .'tcck 
$2.^.000.  has  been  incorporated  by  C.  A.  Rice.  W.  H.  Lamb.  Joseph  Schwartz 
and  others. 

THE  WOODWARD  WATER.  HEAT  St  POWER  COMPANY  Woodward. 
Oklahoma,  capital  stock  $25  000.  has  been  incorporated  by  .A  G  Cunningham 
and  John  M.  Pugh. 

THE  DALLAS  STREET  KAILW.AY  COMPANY.  Dallas.  Tex.,  capital  stock 
$500,000.  has  been  incorpoialed  by  F.  P.  Clark.  Baltimore:  G.  L.  Blackwood. 
Denison.  and  J.  L.  Salle. 

THE  DALLAS  CITY  STREET  RAILWAY  COMPANY,  Dallas.  Tex.,  capital 
slock  5500.000.  has  been  incorporated  by  Frank  P.  Clark,  of  Baltimore,  J.  L. 
Sale,  of  Dallas,  and  others. 

THE  MOUNDSVILfcE.  BENWOOD  &  WHEELING  RAIl  WAY  COMPANY, 
M  undsville.  W.  Va..  capital  stock  $250,000,  has  been  incorporated  by  J.  W. 
Burchinal.  M.  F.  Cor.  and  others. 

THE  BLUE  EARTH  VALLEY  TELEPHONE  E-KCHAXGE  COMPANY.  Blue 
Ea'th.  Minn.,  capital  stock  $50,000.  bas  been  in:o  porated  by  Washington 
■/..  Haight,  -Andrew  C.  Dunn  and  others. 

THE  SHELBY  ELECTRIC  RAILWAY  COMPANY.  Shelby  O..  capital  slock 
$10,000.  has  been  incorporated  b>  S.  S.  Bloom,  Albert  Moore.  G.  D.  Geilelen,  C. 
S.  Holbrook.  F.  A.  Abbott  and  J.  W.  Williams. 

THE  PRANKLI.V  COMPANY,  of  Pittsburg  Pa.,  has  been  formed  by  H.  W. 
Mitchell  and  "^  has.  P.  Patterson,  of  Pittsburg,  and  Wm.  H.  Dodds.  of  Allegheny. 
Pa  .     The  capital  stock  is  rtported  lo  b»  $1  000. 

THE  MARIETTA  ELECTRIC  COMPANY.  Marietta.  Ga  .  capital  stock  $10,000. 
has  been  incorporated  by  D  N.  Anderson,  G.  F.  Gober,  A.  S  Clay  and  others 
to  generate  eleclricity  for  light,  heat  and  power. 

THE  INDIAN.\POLIS.  ANDERSON  &  MARION  RAILWAY  COMPANY,  Indi- 
anapolis Ind  .  capital  stock  $500,000  bas  been  incorporated  by  M.  J-  Clodfaller. 
of  Crawfordsville.  V.  C    Quick,  of  Alexandria,  and  others. 

THE  HAMMOND  &  BLUE  ISL.AND  RAILW.AY  COMPANY  OF  INDIANA. 
Chicago,  capital  stock  $80  000.  has  been  incorporated.  The  promoters  are  Edw. 
S.  Whitney.  Fred.  B.  Fuller.  Jas.  T.  Maher  and  Ralph  Martin. 

THE  HILLSBORO  STREET  RAILWAY  CO.MPANY,  Hlllsboro,  Tex.,  capital 
stock  $15,000.  has  been  formed  to  operate  street  railway  in  Hillsboro.  R.  J. 
Ware.  H.  W.  Carter  and  C.  E.  Carter,  all  of  Hillsboio.  are  interested. 
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THE  NORTHERN  KLECTRIC  COMTANY.  Nul  walk.  O.  capital  stock  tJfi.OOO. 
has  been  furiucd  to  gciKTHlc  electricity.  Oco.  P.  Joik-».  Parks  Poster.  Mayiiic 
C.  Coster.  Ilurloii  P.  Hosier  and  lohn  W.  Poster  are  the  iiicorpornlora. 

THE  SPRINGER  ELECTRIC  COMPANY.  McCordsville.  lull..  1ms  been  incor- 
lioraleil  by  T.  I,.  Sjiringer,  S.  Morrison  iind  A  C.  Morri.son.  for  the  purpose  of 
inunufnctiiring  electrical  apparatus  and  operating  telei>tione  exchanges. 

THE  PENN  Bi.ECTKlC  LIGHT.  HEAT  (t  POWER  CO.MPANV,  capital  slock 
JlOfl. 000.  has  been  formed  to  gcncralc  electi  icily  for  light,  heal  and  power,  by 
John  P.  Bcchlel.  Chas    N.  Hraine  and  Milton  II.  Sclinader.  Reading,  Pa. 

THE  PLY.MOUTH  WATER.  LIGHT  J*  POWER  COMPANY,  Plyraoulh,  Wis., 
capital  stock  tSO.OOO,  has  been  fi.i  rued  to  build  water,  light  and  power  works. 
H.  E.  Dow,  A.  W.  Schtam  and  H    Wheeler,  Ir.,  Plymouth,  arc  the  organizers. 

THE  REXKOROWIHTMORH  KLDR  Ell  IMPROVEM  1;NT  COMPANY,  Seattle, 
Wash.,  capital  slock  $<), 1)1)11.  has  been  formed  to  operate  electric  light  i)lanls. 
etc.     The  promoters  are  Louis  A.  Rexfold,  Jesfe  K.  Whitmore  and    Elon  Eldred. 

THE  SAN  JOSH  LIGHTING  COMPANY,  San  Jose,  Cal..  capital  stock $2£0.IXio, 
has  been  formed  to  generate  electricity  for  light,  heat  and  power,  gas,  elc. 
Chas,  H,  Wilcox.  Jo?.  R.  Patton  and  Wm.  H.  Sumner,  of  San  Jose,  are  interested. 

THE  BRIDGTON  &  HARRISON  ELECTRIC  COMPANY.  Bridgtoa.  Me., 
capital  stock  $10,0(X).  has  been  formed  to  generate  electricity.  Geo.  P.  Locke, 
Norway;  Chas.  E.  Gleasou  and  Cnas.  A.  Scribner.  llridgton,  are  Ihe  promotois. 

THE  PEOPLE'S  LIGHT,  HEAT  ti.  POWER  COMPANY,  Denver.  Col., 
capital  slock  $10(1.000  has  been  formed  to  construct  an  electric  light  company. 
The  promolers  are  Wm.  H.  Brevoort,  Chas.  F.  Lacombeand  Samuel  S.  Campbell. 

THE  CENTRAL  CALIFORNIA  ELECTRIC  COMPANY,  Jersey  City  and  New 
York,  has  been  formed  by  Warner  Van  Nordeu,  William  de  la  M.  Van  Norden, 
New  York  ;  H.  T.  Bronson,  Rye,  and  Edward  C.  Boardman.  Garden   City.  N.  Y. 

THE  GLOBE  ELECTRICAL  COM P.\NY  has  been  incorporated  at  Detroit, Mich., 
with  a  capital  stock  of  $10,000.  to  manufacture  and  sell  dynamos,  motors,  etc. 
The  promotors  are  Will  H.  Palmer.  Scott  H.  Morris  and  Friend  Palmer,  Detroit. 
Mich. 

THE  GEAUGA  COUNTY  TELEPHONE  &  ELECTRIC  CO.MPANY,  Hunts- 
burg  Centre,  O.,  capital  stock  SJ.OOO.  has  been  incorporated  by  Geo.  W.  Pease 
and  others  to  build  and  operate  a  telephone  line  from  Huntsbuig  Centre  to 
Chardon. 

THE  SUBURBAN  ELECTRIC  RAILWAY  COMPANY,  Chicago,  lU.,  capital 
stock  $1,250,000,  has  been  formed  to  operate  a  railway.  Geo  I.  Talbot.  Jas.  W. 
Kenney.  Oscar  L.  McMurray.  Homer  K.  Galpin  and  J.  S.  McClashen  are  the 
promoters. 

THE  AUTOMATIC  CIRCUIT  BREAKER  COMPANY,  Newaygo.  Mich.,  capital 
stock  $10  000,  has  been  formed  to  mauulacture  and  sell  electrical  machinery. etc. 
The  organizersare  Chas.  C.  Krilzer,  A  C.  Runnels  and  Nancy  Runnels.  Ne- 
waygo, Mich. 

THE  SOUTH  SHORE  STREET  RAILWAY  COMPANY,  of  Erie.  Pa.  capital 
stock  $100  000  has  been  organized  by  L.  J.  Chase.  Buffalo,  N.  Y..  and  Frank 
McLaughlin  and  E.  M.  Ketcbam,  of  North  East,  to  build  an  electric  railway  in 
North  East. 

THE  GROSS  STREET  RAILWAY  COMPANY.  Pittsburg,  Pa.,  capital  stock 
$6,000,  has  been  formed  to  build  an  electric  street  railway.  W.  B.  Rhodes  and 
Joshua  Rhodes,  of  Allegheny,  and  W-  H.  Latshaw.  of  Pittsburg,  are  the  inter- 
ested parties. 

THE  LEADVILLE  ELECTRIC  POWER  &  IRRIGATION  COMPANY.  Denver, 
Col.,  capita;  stock  $;00  000.  has  been  formed  lo  erect  and  operate  an  electric 
plant.  John  H.  Poole.  Roswell  E.  Rodell  and  Edward  W.  RoUiu.'.  Denier,  Col., 
are  interested. 

THE  HUMBOLT  MANUFACTURING  COMPANY.  Aicata.  Cal  ,  capital  slock 
$15,000,  has  been  formed  to  generate  electrlcily,  build  fiour  and  feed  mills,  elc. 
C  A.  Callstoim,  J.  Cullberg,  Jr..  Win.  ChafTey  and  J.  M.  Moore,  of  Areata,  are 
interested  parties. 

THE  NEGLEY  &TREET  RAILWAY  COMPANY.  Pittsburg,  Pa.,  capital 
stock  $6,000,  has  been  formed  to  build  an  electric  .-ilreel  railway.  W.  B.  Rhodes 
and  Joshua  Rhodes,  of  Allegheny,  and  Wm.  H.  Latshaw.  of  Pittsburg,  are  the 
interested  parties. 

THE  CHATHAM  ELECTRIC  LIGHT.  HEAT  &  POWER  COMPANY,  Chat- 
ham. N.  Y.,  has  been  organized  to  manufacture  and  use  electricity  by  H.  M, 
Francis  and  J.  O.  Carr,  ot  Schenectady,  and  J.  F.  Farrell,  of  Albany.  The 
capital  slock  is  $10,000. 

THE  WILLIAMSBRIDGE  GAS  &  ELECTRIC  LIGHT  COMPANY.  Williams- 
bridge.  N.  Y..  capital  slock  $30,000,  has  been  formed  to  manufacture  gas,  and 
to  generate  electricity.  C.  H.  Royce.  W.  S.  Johnson  and  Pranklyn  Paddock. 
New  York,  are  iuterested. 

THE  ALLEGHENY  POWER  COMPANY.  Pittsburg,  Pa  ,  capital  stock  $1,000, 
has  been  formed  to  supply  light,  heat  and  power  by  means  of  electricity.  H. 
W.  Mitchell.  Pillsburg;  Wm.  H  Dodds  Allegheny,  and  Chas.  F.  Patterson, 
Allegheny    are  interesled. 

THE  FREE.MANSBURG  ELECTRIC  COMPANY,  Freemansburg,  N.  Y  , 
capital  .=tock  $10,000.  has  been  formed  to  manufacture  and  use  electricity.  The 
promolers  are  C.  C  Sear.s.  J.  H.  Smith.  O-  C.  Noble,  all  of  Freemansburg.  and 
C.  S.  Wixom.  Covert.  N-  \. 

THE  CARTHAGE  ELECTRIC  TELEPHONE  COMPANY.  Carthage.  Mo., 
capital  stock  $5,000.  has  been  formed  lo  erect  and  inainlain  telephone  lines. 
The  promoters  are  Theo.  J.  Clark,  E.  C.  Clark,  Geo.  W.  Wheeler  and  E  R. 
Wheeler,  Carthage,  Mo. 

THE  MILWAUKEE  ELECTRIC  MANUFACTURING  COMPANY.  Milwaukee. 
Wis.,  capital  slock  i.s  000,  has  been  incorporated  by  J.  E.  McKivitI,  M  W. 
Wei-sser  and  J.  C.  SchmiM  for  the  purpose  of  manutacluiing  and  dealing  in  elec- 
trical supplies  and  machinery. 

THE  CANALE5  TROLLEY  COMPANY  has  been  incorporated  at  SpringBeld. 
III.  Capital  stock  $100  000:  lo  own,  manufacture,  buy  and  operate  indentions 
relating  lo  trolleys  and  machinery.  The  promoters  are  Adam  M.  Ross,  Frank 
W.  Canales  and  T.  Henry  Pearse. 


THE  FLORIDA  RAILWAY.  HEAT.  LIGHTS  POWER  COMPANY,  Sanford, 
FU.,  capital  stock  $400,000.  iiicutporated  by  J.  M.  Saunders.  A.  Meuser  and 
others,  has  received  a  franchise  lo  construct  an  electric  line  in  bantord  and 
between  that  town  and  Longwood. 

THE  SHA  BEACH  CO.MSTRUCTION  COMPANY,  capital  slock  JIOO.OOO,  has 
b^eii  formed  to  com-tiucl  and  equip  electric  atreel  tailway».  The  promoters  are 
John  W.  Bowles.  New  York;  T.  Bridgewater  Jones,  Slaten  Island,  N.  V..  and 
J.  Herbert  Polls,  Jersey  City.  N.  J. 

THE  LANCASTER  WATER,  LIGHT  &  ICE  COMPANY  has  been  incorpor- 
ated at  Lancaster,  Ter.,  by  R.  P.  Henry  S.  L.  Randleit,  W.  A.  Strain.  F.  M. 
Hammond,  W.  L.  While,  and  others,  lo  supply  water  and  electric  lights  and 
manufacture  ice      Capital  strck  $15,000. 

THE  C.KEENVILLE  LII'.HT  COMPANY,  Greenville,  O..  capiliil  slock  $5,000, 
has  been  formed  lo  manufacture  and  supply  light,  heat  and  electricitv  for  public 
and  private  use.  Mi.  John  P.  Martin.  Chas  Darlington.  E.  M.  .Mlltou  and  M. 
A.  Broadslone.  of  Xenia,  O.,  are  interested. 

THE  LITTLE  PALLS  STREET  RAILWAY.  Little  Palls.  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $75,000,  lo  build  and  operate  an  electric 
surface  road.  The  organizers  are  W.  H.  Tylee.  Worcester,  Masf, :  C.  L.  B.  Tylee, 
J.  L.  Miller  and  F.  H.  Vrele.  of  Corning.  N.  Y. 

THE  WEST  END  ELECTRIC  LIGHT  &  POWER  COMPANY  has  been  incor- 
porated at.  West  Hazlelon.  Pa.,  with  a  capital  slock  of  tlO  000.  to  supply  light, 
heal  and  powei.  The  promoters  are  Thos.  H.  Powell,  of  Hazlelon;  Walter 
McAvoy  and  Wilson  S.  Bellerly,  West  Hazlelon,  Pa. 

THE  BATESVILLE  &  OLDKNBURG  RAILWAY  &  ELECTRIC  COMPANY. 
Batesville,  Ind.,  capital  slock  $50,000,  has  been  incorporated.  Kendal  M.  Hord. 
Bellamy  S.  Sittoii.  Ed.  K.  Adams  and  Jonas  Joseph.  Sbelbyville,  and  John 
Hilderbrand,  natesville.  Ind  .  are  the  interested  parties. 

THE  CITIZENS'  TELEPHONE  COMPANY.Indianapolis.  Ind.,  has  been  incor- 
porated with  $15,000  capital  stock,  by  Andrew  E.  Reynolds,  and  Call  L.  Roft,  of 
Crawfordsville,  and  George  W.  Caldwell,  of  Columbus,  for  operating  telephone 
lines  in  .Marion,  Bartholomew,  Jackson  and  Johnson  counties. 

THE  MISSOURI  GAS  COMPANY  has  been  incorporated  at  Kansas  City,  Mo.. 
with  a  $1500.000  capital  stock  lo  supply  gas.  electric  light,  heat  and  power. 
The  promoters  are  Irwin  Reu  and  Henry  C.  Reu.  Chicago.  III. :  C.  J.  White.  J. 
C.  James.  J.  M.  Lowe  and  Robert  M.  Snyder,  of  Kansas  City.  Mo. 

THE  CRESCENT  SILVER  PLATE  CO.MPAN'-',  Chicago,  III,,  capital  slock 
$10,000,  has  been  formed  to  do  a  general  carriage,  harness  and  hardware  busi- 
ness; also  lo  do  plating,  and  manufacture  electric  and  gas  fixtures.  The  promo- 
lers are  Walter  J    Mullen,  Wm.  K.  Ziegfeld  and  Barnet  Rubenstein. 

THE  NEW  YORK  &  PHILADELPHIA  TELEGRAPH  &  TELEPHONE  COM- 
PANY, capital  slock  $1J,000.  has  been  incorporated  by  E.  P.  Meaney.  Newark. 
N.  J.;  M.  Egleston.  Klizabelh.  N.  J.,  and  A.  E.  Holcombe,  of  New  York,  lo 
erect  telegraph  and  telephone  wires  from  New  York  lo  Philadelphia. 

THE  TOPEKA  TELEPHONE  &  ELECTRICAL  COMPANY.  Topeka.  Kan., 
capital  stock  $100,000,  has  been  formed  lo  construct  and  maintain  telephone 
lines  and  exchanges:  deal  in  electrical  goods,  etc  A.  K.  Bodgers.  S.  J.  Bear. 
Simeon  Greenspan  and  A.  I".  Jetmore   Topeka.  Kan.,  are  interested, 

THE  PRESSI.EY  SINGLE  TRACK  ELECTRIC  RAILWAY  COMPANY.  San 
Francisco.  Cal..  capital  slock  $500,000,  has  been  formed  lo  purchase,  use  and 
sell  patents  for  electromagnetic  safely  railways,  elc.  L.  C.  Pressley.  J.  C. 
Rhoads.  J.  O    Jephson,  C.  S.  Wheaton  and  W.  P.  Oecling  are  interested. 

THE  BATTLE  MOUNTAIN  HEAT,  LIGHT  &  POWER  COMPANY,  Victor, 
Col  .  capital  stock  $500  000,  has  been  formed  to  manufacture  and  supply  gas  and 
to  generate  electricity  for  lighting  purposes  in  that  town.  Jas.  F.  Burns,  Jas. 
Doyle,  R.  M.  Reardon  and  J.  B.  Cunningham,  Victor.  Col.,  are  the  interested 
parlies. 

THE  GLOBE  TELEPHONE  COMPANY,  of  New  York,  has  been  incorporated 
in  We.-^t  Virginia  with  a  minimum  capital  slock  of  $50,000.  to  buy,  sell  and  lease 
patents,  operate  telephone  lines,  elc.  The  promolers  are  Geo.  W.  Williams. 
Portland,  Ore.;  Frank    B.  Carpenter,    Chas,    L.    George  and    Ed.  Bradley,  New 


York  Cily. 


Teleqraph  and  Telephone. 


STATESVILLE,  N  C.-E.  C.  Hein  has  obtained  a  franchise  for  a  telephoi 
exchange. 

ELLSWORTH.  KAN.— The  Pohlman  Electric  Light  Company  is  pulling  ii 
telephones. 

NORFOLK.  VA.— The  Southern  Electric  Service  Company  is  petitioning  for 
franchise  lo  construct  underground  conduits  for  a  telephone  system,  etc. 

HARTFORD,  WIS  —The  Badger  Slate  Telephone  Company,  of  Hartford,  wi 
construct  a  line  from  Neosha  10  Woodland  and  Iron  Ridge  and  other  points. 

MIDDLETOWN,  N,  V.— The  Orange  Counly  Telephone  Company  is  askin 
the  Common  Council  for  permis-ion  to  erect  poles  and  string  wires  through  ill 
sireets  within  the  cily  limits 

Electric  Light  and  Power. 


LEXINGTON.  MO  -On  June  18  Lexington  will  vote  for  elecliic  lighls. 

M.ADRID.  lA.— The  citizens  have  voted  to  issue  bonds  for  a  water  and  light 
plant. 

BALTl.VIORE.  MD. -A  second-hand  Vjhp  motor  is  wanted  at  427  Hanover 
Street. 

SU.MMERVILLE,  S  C.-F.  W.  Wagner  can  be  addressed  regarding  an  electric 
light  plant. 

ALFRED.  N.  Y.— Steps  are  being  taken  looking  to  the  establishment  of  an 
electric  light  plant. 

LANARK.  ILL— A  franchise  has  been  granted  H.  Reid  Slaley  to  put  in  an 
electric  light  plant. 

SAGINAW.  MICH.— The  Board  of  Public  Works  favors  the  placing  of  the 
wires  underground. 
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CULLMAN.  ALA.-The  major  will  KHC  ""'"""otioi.  concerning  the  erection 
of  an  electric  light  plant. 

DAWSON.  GA.— The  City  Council  has  auttncUcU  on  issuance  of  flO.iKK)  bonds 
I'or  an  electric  light  plant. 

RKVNOLUS.  GA.— G.  Goodwin  is  intcested  in  the  constrnrdUou  of  the  pro- 
posed electric  light  plant. 

ASHLEY.  ILL— The  citizens  of  Ashley  are  figuring  on  an  electric  light  plhak 
to  be  owned  and  operated  by  the  city. 

LANSINC.IiURGH.  N.  Y.-Ceoige  Cratnm,  village  clerk  is  inviting  proposals 
for  lighting  the  village  by  electricity. 

WESTPORT,  MO.— The  mayor  can  give  inlorniation  courerning  the  erection 
of  a  lighting  plant,  either  by  g.is  or  electricity. 

MILFOKO.  MICH.— The  Milford  Electric  Light  Company  will  add  a  10(>  hp 
boiler  and  7Shp  engine  and  desires  prices  on  same. 

SHiri'ENSBURO  P.*.— The  Elecliic  Light.  Heat  &  Power  Company  is  in  the 
market  for  two  30  kw  direct-current  113-volt  dynamos. 

ROCKWELL  CITY.  lA. -An  electric  light  company  will  probably  ask  lor  a 
franchise  to  put  in  an  electric  light  plant  at  this  place. 

ELBERTON,  GA. -Steps  are  being  taken  to  organize  a  company  lo  develoj)  an 
electrical  power  plant.     Calhoun  Falls  will  probably  be  utilized. 

SMITHLAND  KV.— A  movement  is  in  progress  to  erect  water  works  and 
electric  light  plant.    A  compiny  is  being  organized  for  the  purpose. 

LEXINGTON.  KY.— The  City  of  Lexington  will  receive  bids  until  June  26  for 
furnishing  street  lights,  and  will  also  consider  bids  for  electric  lighting  plant. 

JOHNSTOWN.  P.4.— The  Johnstown  Telephone  Company  is  making  arrange- 
ments to  extend  its  line  to  South  Fork,  Ebensburg.  Wilraore  and  other  nearby 
towns. 

LEXINGTON.  KY— K.  T.  Duncan  is  inviting  bids  until  June  26  for  lighting 
the  streets  with  gas  or  electricity,  or  both,  on  a  five  or  10-year  contract  after 
Oct.  31.  1S95. 

MILES  CITY.  MONT.— Bonds  are  to  be  issued  to  purchase  an  electric  light 
plant  and  waterworks  that  supplies  the  town  and  which  is  now  owned  by  a 
private  corporation. 

SANTIAGO.  CAL  —An  electrical  expert  is  figuring  on  the  establishment  for  a 
plant  to  supply  the  city  with  electric  power,  which  is  to  be  secured  from  the 
waterfall  on  the  Flume  Line. 

PHILADELPHIA,  P.A.— The  Southern  Electric  Light  &  Power  Company  will 
erect  an  extensive  power  house  at  Gray's  Ferry  Road  and  Carpenter  streets. 
Cost  with  machinery.  SlSO.OuO. 

BOSTON.  M.\SS.— A  six-story  block  to  be  erected  at  the  corner  of  Elliott  and 
pleasant  streets  will  be  equipped  with  electric  elevators.  Architect  Patrick  A. 
Tracy  is  in  charge  of  the  work. 

RAHWAY,  N.  J.— It  will  necessitate  an  outlay  of  over  $10,000  by  the  Eleclric 
Lighl  &  Power  Company  to  provide  its  plant  with  additional  machinery 
required  for  lighting  the  streets. 

.ALTOON.A-.  P.\.— Proposals  will  be  received  by  the  Edison  Electric  Illuminat- 
ing Company,  of  Altoona,  Pa.,  up  to  12  o'clock  noon,  July  1.  1895,  for  a  new 
steam  plant,  steel  stack  and  trestle. 

M.ANHEIM,  PA.— The  Borough  Council  has  voted  to  grant  the  Manheim  Elec- 
tric Light.  Heat  &  Pjwer  Company  rights  and  privileges  to  erect  poles  and 
string  wires  on  the  streels  of  the  borough. 

DENVER.  COL,— The  County  Commissioners  have  decided  to  advertise  for 
bids  for  the  electric  light  plant  at  the  County  Hospital.  Plans  and  specifications 
are  on  file  at  Room  3,  County  Court  House. 

JAMESTOWN.  N.  D.— John  -A.  Masters  has  purchased  the  controlling  stock  in 
the  Jamestown  Electric  Light  Company  and  is  now  president  and  geneial 
manager.    The  company  is  in  the  market  for  a  35-hp  engine. 

EL  PASO.  TEX.— Sealed  proposals  will  be  received  until  Aug.  2  for  lighting 
the  streets  of  El  Paso  by  electricity  for  a  term  of  five  years,  from  Sept.  1,  IS9S, 
not  less  than  SO  lights  to  he  furnished,  and  all  lights  to  be  of  not  less  than 
1.200  candle-power.     B.  F.  Campbell  is  mayor,  and  W.  T.  Kitchens  city  clerk. 

PETOSKV,  MICH.— The  Furniture  City  Electric  Company,  of  Grand  Rapids, 
Mich.,  has  secured  the  contract  for  equipping  the  new  Imperial  Hotel  at 
Petosky.  for  lights  and  bells,  also  the  Macatawa  Park  Hotel  and  grounds  at 
Maratawa  Park,  near  Holland,  Mich.,  for  complete  electric  light  plant  and 
bells. 

HOBOKEN,  N.  J.— Proposals  and  bids  will  be  received  by  the  Board  of  Free- 
holdeis  of  the  County  of  Hudson,  at  4  p.  m.,  June  20,  for  the  furnishing  and 
erection  of  183  combination  gas  and  electric  light  fixtures  for  the  new  lunatic 
asylum  at  Snake  Hill.  Plans  and  specifications  can  be  seen  at  oflice  of  the 
board,  next  to  Court  House,  or  at  office  of  Architect  H.  Kreitler.  55  Montgomery 
Street,  Jersey  City. 


The  Electric  Railway. 


J.\CKSON.  MICH  —The  stieet  car  line  is  to  be  extended  to  Vandercooks  Lake 
at  a  cost  of  $35,000. 

GRAND  HAVEN.  MICH.— The  new  street  railway   is   being    rapidly    pushed 
toward  completion. 

SKOWHEGAN.  ME.— An    electric    road  will    be   constructed    between    Skow- 
hegan  and  Madison. 

••  CHARLESTON.  S.  C— Mr.  Hoefgen  is  president   of  the   Brooklyn    syndicate 
which  is  to  build  a  new  electric  road  here. 

GAINESVILLE,  GA.— D.  E.  Evans  and  others  are   organizing  a  company    to 
build  an  electric  line  in  the  city  and  suburbs. 

CARTKRSVILLE.   MO  -The  Fitch  Electric    Railway  Company    has    received 
permission  to  build  an  electric  road  in  this  city. 

PALM  BEACH,  FLA.— A  company  is  to  be  organized  to  build  an  electric  road 
along  the  east  bank  of  Lake  Worth  to  Palm  Beach. 


LITTLE  ROCK,  ARK,— I.  H.  Healcy  and  others  have  asked  for  a  franchise  to 
construct  an  electric  line  along  several  of  the  citv  streets. 

IiALLAS.  TEX. -It  is  announced  that  the  Dallas  &  Oak  Cliff  Railway  has 
completed  arrangements  to  extend  its  road  to  Fort  Worth. 

WESTPOKT.  MO.— The  Weslpot  Council  has  granted  a  franchise  to  the  Kan- 
■sas  City  Electric  Railway,  giving  it  also  the  right  to  furnish  heal  and  motive 
power. 

PHILADELPHIA.  PA.— The  Council  subcommittee  on  street  railways  has 
decided  to  iMfitpone  further  consideration  of  the  Cayuga  Street  railway  trollty 
extension. 

.\USTI.V,  TE.X.— The  Own  Boulevard  Railway  Company  has  secured  permis- 
sion to  erect  ity  poles  and  wlrea.  U  will  secure  water  power  from  the  Colorado 
River  dam. 

LITTLE  ROCK.  ARK.— W.  S.  McKain.  P.  «.  Crawford  and  E.  W.  Milball  are 
interested  in  the  Boulevard  Street  Railway,  which  will  be  about  three  and  one 
half  miles  long. 

BAY  CITY,  MICH,— The  Common  Council  has  received  a  petition  from  the 
Inter-Uiban  Street  Railway  Company  asking  for  a  franchise  to  cooslruct  and 
operate  a  street  railway. 

TROY,  N.  Y.— Application  has  been  made  for  permission  to  change  the  motiv« 
power  on  the  White  line  branch  of  the  Troy  City  Railway,  between  Cohoes. 
Green  Island  and  Troy,  to  electricity. 

CLAREMONT  JUNCTION.  N.  H.-Steps  are  being  taken  looking  to  the 
eslablisbiuent  of  an  electric  line  of  cars  from  Claremont  Junction  through  West 
Claremont  to  Newport  and  Sunapee  Lake. 

W.ARREN.  PA.— The  North  Trumbull  Rapid  Transit  Company  will  construct 
a  passenger  and  freight  electric  railway  from  Farmdale  to  Mesopotamia.  20 
miles.     Said  company  was  recently  organized. 

LOUISVILLE.  KY.— A  company  is  being  formed  to  build  au  electric  road  35 
miles  long,  from  Louisville  to  Fairfield,  running  through  Jefferson  County. 
John  H.  Ward  and  B.  McKinney  are  interested. 

HARTFORD  CITY.  IND.— The  matter  of  building  an  electric  railway  nine 
miles  long  to  connect  Hartford  City  and  Montpelier  is  being  agitated.  J.  P. 
McGeath.  of  Hartford  City,  can  give  information. 

SPENCER.  MASS.— The  Richmond  Construction  Company  intends  to  com- 
mence work  \\xg.  1  on  the  new  street  railway  from  Spencer  to  Warren.  The 
completion  of  the  road  is  not  expected  until  next  spring. 

LOCKPORT.  N.  Y.— President  Charles  A.  Johnson,  of  the  Lockport  City  Rail- 
way Company:  F.  H.  Reed,  W.  T.  Thiers  and  E.  M.  Ashley  are  inteiested  iu 
the  construction  of  an  extension  of  the  electric  road  to  Olcott. 

NEWARK.  N.  J-— At  a  meeting  of  the  Bloomfield  township  committee  an 
ordinance  passed  its  first  reading  calling  for  a  double  track  electric  road  from 
the  city  line  to  the  present  terminus  of  the  horse  car  road  on  Bloomfield  Avenue. 

CINCINN.ATI.  O.— R.  J.  H.  .\rchible,  John  Rempy  and  others  are  among  the 
incorporators  of  a  new  compan.v  which  is  going  to  construct  an  electric  line 
from  the  end  of  the  Norwood  or  Hyde  Park  lines  to  the  Oakley  race  tracks. 
The  capital  stock  is  $10,000. 

N!.\G.AR.A  F.ALLS,  N.  Y— An  application  of  the  Niagara  &  Lewiston  road 
for  authority  to  increase  its  capital  stock  fiom  $100,000  to  $1,400,000  was  granted. 
The  company  will  build  an  electiic  line  overhanging  the  bank  of  the  Niagara 
River  from  Niagara  Falls  to  Lewiston. 

BALTIMORE,  MD.— The  Canton.  Sparrows  Point  &  North  Point  Company 
has  commenced  the  grading  of  its  electric  line  in  Canton.  The  route  is  to  ter- 
minate at  North  Point  on  Chesapeake  Bay  and  is  about  12  miles  long.  F.  W. 
Wood  and  W.  B.  Brooks,  Jr.,  are  interested. 


Personal  Notes. 

MR.  FR.ANK  LONEY'  PERRY,  assistant  business  manager  of  the  U'estern 
EUcltician.  v\\\  be  married  June  27,  at  Chicago,  to  Miss  Lucietia  Faulkner. 
Mr.  Perry  is  widely  known  from  his  connection  with  the  trade  press,  and  in 
his  matrimonial;  departure  will  carry  with  him  the  best  wishes  of  the  entire 
electrical  fraternity. 

HENRY  C.  PARMLY,  senior  member  of  the  real  estate  firm  of  Parmly 
Brothers,  Chicago,  and  a  member  of  the  Board  of  Directors  of  the  Standard  Elec- 
tric Company  from  its  inception,  died  on  Thursday  of  last  week.  Mr.  Parml.v 
leaves  a  widow  and  a  10-year-old  daughter.  Grace,  and  a  brother.  S.  P.  Parmly 
He  was  boi  n  in  Painesville.  O.,  in  1836  and  educated  in  Ohio  colleges.  Though 
of  a  quiet,  retiring  disposition,  yet  he  was  a  charming  companion,  a  loyal 
friend,  an  upright,  wholesome  and  progiessive  citizen. 


Miscellaneous  Notes. 


THE  WESTERN  SOCIETY  OF  ENGINEERS  will  extend  the  courtesy  of  one 
of  its  rooms  to  Lehigh  University  on  June  21,  22  and  23,  in  which  to  hold  its 
local  examinations  for  admission  to  the  Freshman  class.  The  examinations 
will  be  under  the  direction  of  Mr.  H.  F.  J.  Porter,  western  representative  of  the 
Bethlehem  Iron  Company. 

THE  ■  M.  I.  T."  SOCIETY'.  OF  NEW  Y'ORK,  has  been  organized  by  those  of 
the  alumni  and  former  students  of  the  Massachusetts  Institute  of  Technology, 
who  live  in  and  around  New  York  City.  At  a  recent  meeting  held  for  the  pur- 
pose of  effecting  preliirinary  organization,  Messrs.  O.  L.  Heins.  E.  D.  Brown. 
H.  S.  Chase  and  F.  A.  Pickernell  were  elected  as  the  executive  committee,  and 
the  committee  on  organization  elected  is  composed  of  Messrs  Chas.  R.  Rich- 
ards. II.  P.  Barr.  C.  W.  Eaton.  E.  H.  Munford.  F.  A.  Pickernell  and  A.  Rice 
McKim  the  last-named  gentleman  being  also  elected  secretarv  and  treasurer. 
On  account  of  the  time  taken  up  by  business  matters  the  paper  on  'Bracing  of 
the  Skeleton  Type  of  High  Buildings,"  which  was  to  have  been  read  by  Mr. 
McKim.  was  held  over  until  the  next  meeting. 


June  22,  1895. 
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LARGI-:  GI-;ni-:raTOR  contract. -Thr  Wfsl  l-;ii.l  Railway,  of  Boston,  has 
recently  placol  an  order  with  tlie  General  Kleetiic  Company,  covering  two 
SOfl-kw.  two  1.30l>-kw  and  one  l.SOO-kw  generators,  all  for  tllrecl-connection  to 
the  engines, 

AN  INDKX  OF  TUMI'S  and  pump  accessories  is  n  rather  unique  idea  which 
the  Goulds  MaiiufacluiinR  Cumpany,  of  Seneca  Halls,  N.  Y  ,  has  put  in  practice 
in  the  shape  of  a  small  pamphlet  containinft  a  full  list,  alphabetically  arranf^ed, 
of  all  its  various  products. 

MR.  H.  H.  HARRISON  has  become  identified  with  the  interests  of  Mr.  K,  II, 
Corey,  and  c«ii  hereafter  be  fount!  at  the  office  of  the  latter,  .^  Cortlandt  Street. 
New  York,  where  he  will  be  glad  at  all  times  to  see  his  many  friends  and  tell 
them  all  about  arc  lamps,  carbons,  etc, 

.\  L.\RC.H  KNt.INK  CONTRACT  has  been  placed  bv  Ihe  Edison  Electric 
Illuminalini;  Company,  of  I'alerson.  N.  J  .  with  the  Hall  &  Wood  Company.  15 
Cortlandl  Street.  New  York.  The  equipment  will  consist  of  two  700  hp,  five 
(>00  hp  and  one  3011  hp  vertical  cnjsines  of  the  latest  Hall  &  Wood  type. 

.■VN  .4UI!RKY  BHARIJSI  KY  DAMSKL  in  the  embrace  of  peacock  feathers, 
with  a  rescuing  l.undell  fan  motor  approaching  from  the  background,  is  the 
frontispiece  of  a  recent  circular  of  Ihe  Central  Electric  Company,  Chicago. 
The  remaining  pages  point  out  the  many  other  uses  of  the  fan  motor,  of  which 
a  half  do^eii  types  are  illustrated. 

JAMES  WOLPF.  320  Dearborn  Street.  Chicago,  the  popular  and  energetic 
western  representative  of  the  New  York  Insulated  Wire  Company,  has  returned 
from  a  successful  business  trip,  Mr.  Wolff  considers  Ihe  business  outlook  in  Ihe 
Western  and  Middle  states  very  bright,  and  reports  a  gratifying  increase  in 
this  season's  business  over  the  same  period  last  >eaT. 

WAGNER  TRANSFORMERS  AND  FAN  MOTORS  IN  DEMAND. -The  Wag- 
ner Electric  Manufacturing  Company,  of  St.  Louis,  Mo.,  is  now  several  weeks 
behind  on  orders  for  fan  motors  and  is  running  lull  force  in  the  transformer 
department  on  some  large  contracts  recently  secured.  The  company  is  well 
pleased  -vith  this  season's  business  and  considers  the  prospects  for  a  large  fall 
trade  encouraging. 

A  NICE  BUSINESS  is  reported  by  Ihe  Electric  .\ppliance  Company,  Chicago, 
on  Jaeger  minialuie  lamps  for  which  the  company  has  just  taken  the  geneial 
western  agency.  The  Electric  Ap])liance  Company  carries  in  stock  a  complete 
line  of  Jaeger  goods,  comprising  mounted  and  unmounted  series  lamps,  batlery, 
dental  and  theatrical  lamps,  lamp  bases,  shades  and  holders,  and  is  prepared  to 
quote  special  figures  on  quantity  orders. 

THEATRE  AND  STAGE  LIGHTI.'^G  APPARATUS  is  Ihe  title  of  a  handsome 
catalogue  just  issued  by  the  Mayrbofer  Electric  Stage  Lighting  Company,  S42 
Broadway.  New  York.  The  extent  to  which  electricity  is  now  applied  in  the 
theatres  maybe  realized  by  a  glance  through  Ihe  pages  of  this  pamphlet. 
Many  forms  of  apparatus  are  illustrated  and  a  description  given  of  some  novel 
electrical  stage  effects  that  may  thereby  be  produced. 

AT  THE  ANNEAL  MEETING  of  the  stockholders  of  the  Phoenix  Carbon 
Manufacturing  Company,  of  St.  Louis,  held  last  week,  the  following  Boaid  of 
Directors  was  elected  for  the  ensuing  year:  S.  M.  Dodd.  S.  B.  Pike.  Thos.  H. 
West.  J.  C.  Van  Blarcom  and  James  Campbell.  The  new  hoard  met  after  its 
election  and  appointed  S.  M.  Dodd.  president;  S.  B.  Pike,  vice-president;  H.  L. 
Page,  secretary  and  treasurer,  and  S.  G.  Booker,  superintendent. 

J.  H.  VAIL.  39  Cortlandt  Street.  New  York,  is  prepared  to  act  as  consulting 
and  supervising  engineer  for  the  installation  of  electric  light  and  railway  plants, 
electric  transmission  of  power  and  all  other  engineering  work.  Mr.  Vail  has 
been  engaged  by  the  Wilkesbarre  (Pa.)  Electric  Light  Company  for  the  con- 
struction of  a  large  electric  light  and  power  plant  for  the  utilization  of  the 
product  of  a  valuable  culm  bank  recentlv  purchased  by  the  company. 


STRONG  GUARANTBES  are  made  by  the  Enierann  Blectric  Msnufacluring 
Company,  ol  St,  Louis,  Mo.,  in  its  new  calalofrue  of  fan  molori.  The  company 
assumes  all  responsibility  for  repairs  not  due  to  carelessness  or  accident  which 
may  become  necessary  within  iliree  months  "roro  date  of  sale  ol  a  motor.  Two 
new  motors  have  been  brought  out  this  year  by  the  Uinerson  Company  a  crilini; 
fan  for  alternating-current  circuits  and  an  induction  desk  fan  motor  which  has 
neither  commulator  nor  collector  rings,  Thcicare  made  for  >,2<N)and  lfc,uiiualter 
nations.  Instructions  are  given  in  thi<,  at  io  previous  calaloitues,  lor  Ihe  caie 
of  the  Meaton  motors. 

CHLORIDE  OP  SILVER  DRY  HATTERIRS.-A  handsome  catalogue  of  elec- 
tromedical bitteriea  has  been  Issued  by  the  Chloiidc  of  Silver  Dry  Cell  IlattAy 
Company,  of  Baltimore,  in  which  are  described  a  number  of  physicians'  oultils 
and  accessories  which  have  been  brought  to  a  high  stage  of  development  by 
Ihe  manufaclurers.  .\  special  feature  Is  the  Willins  rheostat,  by  the  use  of 
which  the  current  strength  may  be  regulated  from  maximum  to  minimuin  by 
imperceptible  gradations.  Another  improvement  consists  in  making  the  indi- 
vidual cells  interchangeable,  so  that  the  owner  can  re]>lace  exhausted  cells 
without  having  to  send  the  entire  battery  to  the  factory. 

NATURE  .MAY  ABHOR  A  VACUUM,  but  th'c  users  of  the  Williames  vacuum 
system  of  steam  heating  and  the  Webster  feed  water  heaters  seem  to  differ  wilh 
her,  judging  from  the  rapidly  increasing  list  of  customers  shown  by  Warren 
Webster  &  Co..  Camden,  N,  f.  Among  the  recent  orders  for  Websler  'vac- 
uum" heaters  and  purifiers  not  previously  mentioned  are  Philadelphia  Con- 
struction Company,  Philadelphia,  1.600  hp;  Temple  P:iectric  Company,  Temple, 
Tex,,  ISO  hp;  Wilkesbarre  &  Wyoming  Vplley  Traclion  Company,  Wilkesbarre. 
Pa..  1.200  hp:  Kittanning  Electric  Light  &  Power  Company.  Kittaiining,  Pa.. 
250  hp:  Freeland  Electric  Light  &  I'ower  Company.  Freeland.  Pa..  320  hp. 

TRIPLEX  POWER  PUMPS— The  following  recent  sales  of  triplex  power 
pumps  are  reported  by  the  Goulds  Manufatturing  Company,  of  Seneca  Falls, 
N.  v.:  Fieydenburg  Palls  Paper  Company.  Plaltsbu'g,  N.  Y  ,  one  12  by  12 
inch  pressure  pump  to  be  used  with  grinders;  Jay  Paper  Company,  Jay.  Me., 
one  7  by  8  inch  pump  to  be  used  for  pumping  stuff:  Lewiston  Foundry  & 
Machine  Company,  Lewiston.  Pa  .  two  l'/4  by  2  inch  pump  for  boiler  feeding; 
Tide  Water  Oil  Company.  Bayonne.  N.  J.,  three  -1  by  0  inch  pumps,  two  to  be 
used  for  pumping  oil  and  one  for  pumping  water;  one  i%  bv  6  inch  and  one  2\^ 
by  6  inch,  to  be  used  for  pumping  ammonia;  Standard  Oil  Company.  Olean 
N.  Y.,  two  8  by  12  inch  pumps  for  water  supply;  P.  H.  Potter.  Springfield, 
Mass.,  one  4  by  6  inch  pump  for  boiler  feeding;  Worcester  Engineering  Com- 
pany, Worcester.  Mass..  one  12  by  12  inch  pump  for  waler  works  system  at  Mill- 
bury.  Mass. 

THERE  ARE  BATTERIES  AND  B.\TTERIES,  and  the  Law  Battery  Com- 
pany, of  39  Cortlandt  Street.  New  York,  explains  at  length  in  an  attractive  new 
catalogue,  the  difference  between  the  two  classes.  Two  strong  claims  made  for 
the  Law  battery  are  low  internal  resistance  and  high  E.  M.  P.  The  negative 
element  of  the  "double  cylinder"  type  has  about  14."i  square  inches  of  surface 
and  the  jar  holds  two  and  one  half  pints  of  solution,  .\ttention  is  called  in  Ihe 
catalogue  to  the  fdct  that  in  telephone  work  a  battery  which  deteriorates  rap- 
idly is  a  nuisance-,  entailing  frequent  adjustments  of  the  transmitter  and  other 
obvious  annoyances.  It  is  claimed  that  the  Law  battery  gives  a  practically  uni- 
form current  thioughout  its  life,  thus  obviating  the  troubles  mentioned.  Four 
styles  of  batteries  are  described.  A  strong  testimonial  to  the  quality  of  the  sal- 
ammoniac  handled  by  the  Law  Company  is  presented  in  the  shape  of  a  certifi. 
cate  of  analysis  from  a  well  known  chemist.  The  catalogue  also  describes  med- 
ical outfits  in  which  tne  Law  battery  is  extensively  used. 

Business    Hotices^ 

ELECTRIC  LEAGUE.— Meets  every  Thursday  evening.  100  West  24th  Street. 
New  York.    Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  Street,  Syracuse,  N.  Y. 


^Ilustrateb  ^scorb  of  (Electrical  Patents. 


UNITED  STATES  PATENTS  ISSUED  JUNE  U.  1895. 
[In  charge  of  Wm.  A.  Roseubaum.  177  Times  Building.  New  York.] 

=40,620-  ELECTRIC  CIRCUIT:  W.  W.  Alexander.  Kansas  City.  Mo.  App.  filed 
March  24.  1890.  The  combination  of  a  relay  provided  with  contacts,  arma- 
ture, sounder  and  a  switch  and  a  signal  controller  and  a  battery  for  operat- 
iuR  the  mechanism. 

540.(.41.  RAILWAV  SIGNAL;  W.  Daves.  Jersey  City.  N.  J.  App.  filed  Dec.  29 
1894;  5411,642.  filed  Feb.  14.  1895.  The  combination  of  circuits  ananged  to  be 
automatically  cut  out  of  circuit  by  the  trains,  running  upon  the  tracks. 

540.653.  SUPPLY  SYSTEM  FOR  ELECTRIC  RAILWAYS;  O.  A.  Enholra.  New 
York.  N.  Y.  App.  filed  Nov.  3.  1891.  The  combination  of  a  main  feede-r  and 
return  rail,  and  distributing  stations  located  at  suitable  points  along  the 
road  with  the  make  or  break  apparatus  located  therein. 

540.(^64.  ELECTRIC  RAILWAY:  S.  Hoeninger.  Milwaukee.  Wis.  App.  filed 
Aug.  15.  1894.  An  electric  railway  having  stispended  yokes  centrally  pro- 
vided wilh  insulated  hangers,  spring  controlled  insulators  pivoted  thereto 
and  a  trolley  wire  joined  to  the  pivotal  insulators. 

540.668  REGULATION  OF  ALTERNATING  GENERATORS:  R.  M.  Hunter, 
Philadelphia.  Pa.  App.  filed  June  21,  18'.t4.  The  combination  of  a  generator, 
line  circuits,  a  separate  continuous  current  leading  to  the  field  magnets  of 
the  generator  and  a  regulating  device  arranged  in  the  continuouf!  circuit. 

540.685.  ELECTRIC  BRAKE:  W.  B.  Potter.  Schenectady.  N.  Y.  App  filed 
March  9.  1895,     In  an    electric  braking   apparatus  a   gontroUing   switch,  a 


reversing  switch,  a  btake  switch,  interlocking  mechanism  between  the 
switches,  and  means  arranged  to  vary  the  effect  of  the  interlock  in  accord* 
ance  with  the  position  of  the  reversing  switch. 

540.687.  COVERING  FOR  ELECTRIC  WIRES:  F.  S.  RandaU.  Philadelphia. 
Pa.  App.  filed  Jan.  2,  1894.  A  covering  which  consists  of  silver  drawn 
longitudinally  until  the  fibres  have  been  rendered  parallel,  evenly  applied 
parallel  with  the  conductor. 

540.091.  APPARATUS  FOR  LINING  TUBES:  W.  T.  Ruele.  New  York.  N.  Y. 
App.  filed  Feb.  20.  1895.  Tlie  combination  of  a  supporting  rod  to  rest  a  pipe 
which  is  to  be  liued,  a  carrying  rod  for  conducting  the  strips  into  the  tube 
and  one  or  more  guides  tor  curving  the  said  stripe  before  they  enter  the 
tube. 

540.742.  ILLUMINATED  SIGN  OR  DISPLAY:  P.  F.  Keelyn.  Milwaukee.  Wis. 
App  filed  Jan.  18  1895.  An  illuminated  sign  consisting  of  a  seriesof  letters 
built  up  from  elements  thereof,  each  element  comprising  a  separate  incan- 
descent electric  lamp  of  exactly  the  same  length  as  that  of  the  other  lamps. 
also  having  the  same  size  filament,  and  connected  to  wires  at  each  end. 

540.701.  TELEPHONE:  W.  W.  Scott.  Buffalo.  N.  Y.  App.  filed  March  4.  1895. 
,\  voice  conveyor  comprising  a  tube  with  double  walls  having  an  elongated. 
confined,  tortuous  passage  extending  around  the  inner  tube  in  a  zigzag 
or  spiral  manner,  one  end  <  f  the  said  passage  opening  outwardly,  and  Ihe 
other  into  the  passage  through  the  instrument. 

=40.772.  PHOTO-TELEGRAPH:  C.  Willoughby,  San  Francisco.  Cal  App.  filed 
Nov.  3.  1894.    The  combination  of  a  checked  diagram  or  chart,  numerals  to 
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indJcale  ihe  vertical  colimius.  and  letters  to  indicate  the  hoiizoutal  columns 
and  additional  characters  and  words  to  be  used  in  combtnatiou  with  the 
column  characters,  to  indicate  the  character  of  line  to  be  drawn. 

540.781.  TELEPHONE  TRANSMITTER  :  D  Drawbaugh.  Hberly's  Mill.  Pa.  App. 
6Ied  Feb.  16.  1S9S;  SW.'JS**.  filed  Feb.  23.  1805.  The-^e  two  patents  relate  to 
transmitters  having  a  body  of  carbon  interposed  between  the  electrodes  and 
an  clastic  carbon  holder  having  an  opening  of  a  size  to  fit  the  said  electrodes 
and  keep  the  carbon  in  operative  position. 

540.800      ELECTRIC  ARC  LAMP;  S.  P.  Parnily.    Chicago.  III.     App.    filed   Oct. 

■    J6,  1891.     A  pair  of  pencils  adapted  to  be  presented    to   one   another   end    to 

end  and  to  be  adjusted  toward  one  another  as  they  are  consumed   by  an    arc 

passing  between  thera.  formed   each    with    an    elliptical    or  oval    figure    in 

cross- section. 


No.  540,  %1. —Telephone  Electrode. 


S40&59.  ELECTRIC  RAILWAY  SIGNAL:  B.  H.  Gedge.  Anderson.  Ind.  App. 
filed  May  20.  189J  The  corabination  of  lines  or  rails  separated  at  desired 
intervals  by  forming  divisions  and  there  connected  to  an  electromagnet,  and 
other  intervals  between  the  said  insulation,  and  another  line  of  electric 
conductors  separated  near  the  electromagnets  and  capable  of  being  put  into 
circuit  by  the  circuit  closers,  and  locomotives  provided  with  electric  signal 
devices  to  complete  the  circuit  between  the  condnclors. 

540,883.  TROLLEY;  W.  E.  Steinbach,  Philadelphia.  Pa.  App.  filed  April  6. 
1895.  A  trolley  having  transversely  extending  slots  in  the  frame,  roller 
adapted  to  engage  the  trolley  wire,  and  sliding  shafts  carrying  the  rollers 
monoted  in  the  said  slots,  and  a  movable  arm  adapted  to  bear  against  the 
shafts  for  separating  the  rollers. 

540.899.  TELEGRAPHIC  APPARATUS:  L.  Boudet  and  P.  Lacombe,  Lumel. 
France.  App.  filed  Oct.  20,  1894.  The  corabination  of  a  suitable  dial,  a 
plurality  of  hands  carried  by  shafts  concentric  with  one  another,  a  toothed 
wheel  secured  to  each  of  the  sliafls  and  a  vibrating  mechanism  actuated  by 
the  rotaliou  of  the  toothed  wheel  located  adjacent  to  each  of  such  wheels 
for  making  and  breaking  the  circuit  when  vibrated. 


No.  540, 969. —Telephone. 


540.900-  CONDUIT  ELECTRIC  RAILWAY;  I 
App.  filed  June  9.  18'>2  The  combination  c 
and  a  continuous  conductor  with  inleive 
projecting  guards  on  the  sides  of  the  secti^ 


.  Brooks.  Jr..  Philadelphia.  ^*a. 
a  conduit,  a  sectional  conductor 
ling  insulating  strips,  upwardly 
nal  conductor,  a  receiver   having 


a  chain  adapted  to  contact  with  the  sectional  conductor 

540.901.  CONDUIT  ELECTRIC  CONDUCTOR:  D.  Brooks.  Jr..  Philadelphia. 
Pa.  App.  filed  Feb.  27.  1892.  A  conductor  formed  of  two  conductors  having 
an  insulating  material  between  thero,  one  being  continuous,  ana  the  other 
consisting  of  separated  sections,  both  conductors  being  connected  by  fusible 
material. 

540.949.  ELECTRICAL  PUSH  BUTTON:  E.  A.  Cla'k.  Cleveland.  O.  App. 
filed  Jan.  24.  1895.  A  push  button  formed  of  a  casing  having  ^an  inwardly 
projecting  rim.  a  flaring  metallic  cap  engaged  by  the  rim,  contact  poinl.« 
held  in  the  path  of  the  cap,  and  a  spring  extending  into  the  cap  for  auto- 
matically separating  the  cap  from  the  contact  points. 


540.%0.  CARBON  HOLDER  FOR  TELEPHONES;  D.  Drawbaugh.  Kberly's 
Mill.  Pa.  App  filed  Feb.  Jl.  1895.  A  carbon  holder  consisting  of  an  annulus 
constructed  wholly  of  sponge  encircling  the  electiodes.  and  a  body  of  gran- 
ular carbon  interposed  between  the  electrodes  and  held  in  place  by  the 
annulus. 

S40.9ftl.  TELEPHONE  ELECTRODE:  D.  Drawbaugh.  Eberly's  Mill.  Pa. 
App.  filed  Feb.  21.  1895  A  telephone  electrode  comprising  two  diaphragms, 
a  disc-like  annulus  filling  the  spice  between  the  said  diaphragms,  carbon 
buttons  carried  by  the  diaphragms  of  a  size  to  fit  the  opening  in  the  annu- 
lus. and  a  body  of  granular  carbons  interposcil  between  the  said  buttons. 

540. %9.  TELEPHONE;  S.  D.  Field.  Stockbridge.  Mass.  App.  filed  Dec  5. 
1894.  A  telephone  having  two  independent  circuit  windings  in  inductive 
relation  to  each  other,  one  of  said  windings  being  in  mechanical  connection 
with  Ihe  diaphragm  and  forming  a  closed  circuit  complete  in  itself,  and  the 
other  being  adapted  for  connection  in  a  main  circuit. 


No.  541,024. — Electromagnetic  Combination  Lock. 

540.074.  MULTIPLEX  TELEGRAPHY:  D,  B.  Grandy.  St.  Louis.  Mo.  App. 
filed  Dec.  17.  1894.  The  combination  of  a  line,  a  single  armature,  a  neutral 
rflay  having  two  mechanically  separated  electromagnets  differentially 
wound  and  placed  in  different  planes,  resistance  coils  having  iron  cores 
and  condensers,  one  of  the  said  electromagnets  being  connected  to  the  main 
line,  and  the  other  connected  in  shunt  circuits  with  the  said  condensers 
around  the  said  resistance  coils. 

541.019  ELECTRIC  WIRE  LOCK  AND  SUPPORT:  D  W.  Smith.  St.  Loui?, 
Mo.  App.  filed  Sept.  10.  1894.  An  improved  wire  loop  comprising  a  body  of 
material  having  a  transverse  recess  at  a  point  about  midway  of  its  length, 
and  grooves  formed  in  each  side  of  it  curved  downward  and  together 
extending  continuously  from  one  end  to  the  opposite  end.  and  being  over- 
hung bj'  a  lug  or  projection. 

541020  CONDUIT  ELECTRIC  RAILWAY:  D.  W.  Smith  St.  Louis.  Mo.  App. 
filed  Sept.  10.  1894.  The  combination  of  a  loop  formed  integral  with  and  in 
the  iei'gth  of  the  conductor  at  the  crossings  of  the  conduit,  the  loop  com- 
prising vertically  bent  portions,  horizontally  bent  portions  and  a  circular 
loop  all  bent  from  the  length  of  the  conductor. 

541.024.  ELECTRO.MAGNETIC  COMBINATION  LOCK :  E  and  H.  C.  Stock 
well,  Stamford.  Conn.  App.  filed  Aug.  6.  1804.  The  corabinatiou^of  suitable 
bolt-operating  mechanism,  two  detents  or  dugs  controlling  the  said  mechan- 
ism, a  time  lock  connected  with  one  of  the  said  detents  for  disengaging  it. 
and  an  electrically  operated  lock  connected  with  the  other  detent  for  dis- 
engaging it.  whereby  the  bolt-operating  mechanism  cannot  operate  until 
both  detents  are  disengaged. 


No.  541,036.— Telephone  Transmitter. 

541.036.  telephone  TRANSMITTER:  C.  Clamond,  Paris.  France.  App. 
filed  March  20,  1895.  The  combination  of  a  movable  electrode  and  sound 
receiving  diaphragm,  an  adjacent  receptacle,  having  a  bridge  within  it.  a 
paste  contained  within  the  said  receptacle  and  a  loosely  supported  ball 
encompasped  by  said  paste  and  maintained  in  relation  to  the  movable 
elect  rede. 

541.037.  Filed  March  20,  1895.  This  patent  is  substantially  the  same  as  the 
above  one. 


541.044.    TROLLEY  WHEEL  AND  YOKE:  W.  H.  Pri 
March  12.  1895.     A    trolley   yoke   consisting    of  a 
journal  openings  extending  approximately  one  ha 
centre  to  the  circumference,  bosses  on  the  outer  si 
ing  the  journal  openings,  openings   in  the 
pins,  and  a  trolle}'  wheel,  a  shaft   for   said 
ends  and   adapted    to   be  mounted  in  the  y 
means  for  securing  the  said  shaft  therein. 


Dayton.  O.  App.  filed 
of  a  i^ingle  piece  and  having 
ne  half  of  each  side  from  the 
ter  sideand  partially  suriound- 
aid  bosses  adapted  to  receive 
vheel  having  openings  in  its 
rnal  openings  in  the  yoke,  and 
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THE  OUTPUT  OF  POLYPHASEO  MACHINERY. 

In  another  column  we  print  a  letter  from  Mr.  K.  O.  MershoD, 
currectiug  a  wrong  impression  conveyed  in  an  editorial  comment 
on  the  article  from  bis  pen,  contained  in  our  last  issue.  .\s  will  be 
seen,  the  deductions  made  in  the  article  referred  to  were  based  upon 
a  constant  copper  and  iron  loss,  and  therefore  the  increased  output 
in  polyphased  m.-tchinery,  under  the  conditions  named,  is  an  abso- 
lute instead  of  relative  one,  as  suggested  by  us.  The  article  in 
question  is  an  important  contribution  to  the  subject  of  polyphased 
machinerj-,  not  only  from  the  practical  weight  of  its  conclusions,, 
but  also  from  the  value  of  the  analytical  method  employed  in 
demonstrating  them. 
TESTING  OF  ALTERNATORS. 

Dr.  liehn-Eschenberg,  of  the  Oerlikon  Works,  describes  in 
another  column  a  method  of  testing  alteiaiating-current  dynamos, 
which  is  claimed  to  give  direct  values  suitable  for  an  exact  compari- 
son of  the  various  factors  entering  into  the  efficiency  of  alternators. 
The  method  appears  to  be  simple,  and  as  to  its  theoretical  exacti- 
tudes, the  assurance  of  Dr.  Eschenberg  is,  of  course,  sufficient. 
The  principles  of  the  method  are  in  line  with  those  involved  in  Mr. 
Kapp's  tests  for  transformers,  described  in  the  Digest  of  several 
weeks  ago,  and  these  two  contributions  to  the  practical  side  of 
alternating  work  go  far  toward  putting  this  branch  on  a  plane  with 
direct  current  practice  with  respect  to  ease  of  determining  the 
necessary  efficiency  data. 

THE  THEORY  OF  UNITS. 

Prof.  Fessenden  in  this  issue  answers  the  objections  raised  in 
our  columns  by  Mr.  Townsend  Wolcott,  apropos  of  two  previous 
articles  from  the  pen  of  the  former,  and  we  gladly  offer  the  use  of 
our  columns  to  others  for  the  discussion  of  the  issue  which  is  now 
so  clearly  established.  Fortunately,  the  proposed  change  in  the 
value  of  our  present  units  does  not  affect  the  main  points  of  the 
theory  offered,  as  otherwise  we  fear  that  it  would  meet  with  little 
favor.  One  notable  advantage  which  this  theory  does  offer  is  a 
rational  basis  for  the  dimensional  expression  of  the  ohm  and  henry, 
which  thereby  is  freed  from  the  reproach  of  posing  in  the  false  char- 
acter of  a  velocity  and  a  length,  respectively,  .-^s  tending  to  remove 
the  difficulty  which  has  existed  in  the  minds  of  students  and  others 
as  to  these  and  other  points,  it  promises  to  perform  a  good  service, 
and,  therefore,  deserves  careful  attention. 


AMERICAN  BELL  AND  WESTERN  UNION. 

Some  comment  was  caused  during  the  past  week  by  the  retire- 
ment from  the  directorate  of  the  Philadelphia  Bell  Telephone  Com- 
pany of  all  but  one  of  several  representatives  of  the  Western  Union 
Telegraph  Company.  As  the  contract  will  soon  expire  between  the 
American  Bell  and  the  latter  company  which  confines  each  to  a  definite 
spheie  of  activity,  much  interest  as  to  their  prospective  policy  natur- 
ally exists,  and  it  was  thought  by  some  that  the  action  referred  to 
presaged  an  invasion  of  each  into  the  present  field  of  the  other. 
As  far  as  we  can  ascertain,  however,  there  is  no  ground  for  such  a 
construction  upon  the  result  of  the  election,  it  appearing  to  be  sim- 
ply the  case  of  a  minority  dispossessed  in  the  usual  way  from  purely 
business  considerations.  It  is,  of  course,  quite  possible  that  in  due 
time  these  two  giant  corporations  may  lock  horns,  in  which  case  it 
would  seem  that  the  general  public  has  nothing  to  lose  and  much 
to  gain.  On  the  face  it  would  seem  that  the  American  Bell  has 
the  stronger  position,  as  it  would  merely  have  to  open  offices  in 
its  exchanges  to  enter  the  telegraph  business,  while  the  Western 
Union  would   be  handicapped    in  the  long-distance    telephone  field 
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by  the  lack  of  loca.  connections.  As  botb  of  the  corporations  are 
aggressive  and  tenacious  of  their  purpose,  should  the  struggle  come 
it  will  be  a  battle  royal,  and  one  from  which  the  public  is  likely  to 
obtain  a  goodly  share  of  the  spoils. 

RESUSCITATION     FROM    ELECTRIC    SHOCK. 

As  our  readers  are  aware,  we  have  earnestly  advocated  the  neces- 
sity of  electricians  acquainting  themselves  with  the  methods  to  be 
pursued  in  case  of  suspended  animation  from  electric  shock,  and  in 
our  columns  this  week  we  print  a  striking  confirmation  of  the 
wisdom  of  this  advice.  The  case  of  Mr.  Grovcr,  at  Rochester,  is 
a  parallel  to  the  one  mentioned  by  D'Arsonval  which  led  our  atten- 
tion to  the  subject,  and  the  evidence  is  now  overwhelming  that  one 
apparently  dead  from  electric  shock  may  be  resuscitated.  In  the 
present  instance  the  men  who  applied  the  instructions  of  Dr. 
Goelet,  as  contained  in  the  poster  distributed  to  central  stations  by 
The  ElecTricai,  World,  deserve  particular  credit  for  not  ceasing 
their  labors  with  the  patient,  notwithstanding  that  no  signs  of  life 
became  apparent  for  over  half  an  hour.  They  doubtless  eel  that 
they  have  an  infinite  reward  in  having  saved  a  useful  life,  <»nd  the 
electricians  of  the  world  are  indebted  to  their  faith  for  what  ought 
to  be  considered  the  final  test  of  a  method  which  should  be  men- 
tioned among  the  boons  to  humanity.  In  sad  contrast  to  the 
Rochester  case  are  those  reported  elsewhere  from  Harrisburg,  I'a. 
We  feel  thoroughly  conduced  that  had  the  proper  means  of  resusci- 
tation  been  here  applied,  at  least  one  of  the  lives,  and  very  proba- 
bly  both,  would  have  been  saved.  In  conclusion  we  think  we  may 
say  that  after  the  demonstration  at  Rochester,  the  managers  of 
electric  plants  should  feel  that  a  responsibility  rests  with  them  in 
the  matter  of  providing  for  the  necessary  aid  in  case  of  electric 
shock,  for  further  deaths  from  this  cause  through  the  absence  of 
that  aid  can  reasonably  be  considered  in  the  light  of  a  sacrifice  of 
human  life. 

POLYPHASED  CURRE  NTS. 

For  the  benefit  of  those  of  our  readers  who  wish  to  read  a  simple, 
non-mathematical  explanation  of  the  principles  of  polyphased  cur- 
rents, we  print  in  another  column  an  article  giving  the  main  out- 
lines of  the  subject  in  terms  that  require  no  previous  knowledge  on 
their  part.  We  would  here  emphasize  the  fact  that  polyphased  cur- 
rents in  themselves  possess  no  peculiarity,  but  are  simply  two  or 
more  ordinary  alternating  currents  differing  in  phase — that  is, 
while  having  the  same  mean  value,  yet  not  reaching  a  given 
identical  value  at  the  same  instant  of  time.  In  fact,  polyphased 
currents  may  be  considered  as  simple  alternating  currents  developed 
in  two  or  three  distinct  machines  according  as  they  are  two-phased 
or  three-phased ;  the  only  thing  to  be  borne  in  mind  is  that  the 
several  currents  must  be  considered  to  bear  a  definite  phase  relation 
to  each  other,  which  idea  may  be  fixed  by  considering  the  separate 
alternators  to  have  their  armatures  rigidly  fixed  on  the  same  shaft, 
and  that  when  the  winding  of  the  one  is  in  one  part  of  its  field  the 
winding  of  the  other  will  be  in  a  relatively  different  position  with 
respect  to  the  first  field.  The  fact  ihat  there  may  be  only  three 
instead  of  four  exterior  conductors  in  a  two-phased  system  or  three 
instead  of  six  in  a  three-phased  system  does  not  alter  the  condi- 
tions named,  for  the  currents  in  the  connections  made  with  these 
conductors  are  precisely  the  same  in  character  as  if  the  even  num- 
bers of  wires  leading  from  separate  alternators  were  used.  The 
distinctive  properties  of  polyphased  systems  are  developed  in  tlie 
external  receptive  devices;  in  a  four-pole,  two-phased  motor,  for 
example,  when  one  pair  of  poles  has  a  maximum  strength  the  other 
pair  has  a  minimum  strength;  on  the  other  hand,  the  first  pair  has 
then  a  minimum  inductive  effect  on  the  closed-circuit  armature, 
while  the  second  set  has  a  maximum  current-producing  effect  on 
the  coils  of  the  armature.  The  result  of  this  is  that  the  strong  cur- 
rent produced  by  the  second  set  flows  in  the  armature  under  the 
poles  of  the  first  set,  thus  producing  a  torque  exactly  as  in  a  contin- 


uous-current motor.  We  should  add  that  the  application  here  made 
of  the  word  armature  is  arbitrary ;  a  more  rational  nomenclature 
would  designate  it  the  revolving  secondary,  the  other  element  of 
the  motor  in  this  case  I)eiiig  called  the  stationary  primary. 


Death  of  Henry  \V.  Frye. 

Mr.  Henry  W.  Frye,  until  recently  an  associate  editor  of  The 
Electrical  Worli>,  died  near  Folsom,  N.  M.,  on  June  20,  of 
consumption.  Last  fall  Mr.  Frye  contracted  a  severe  cold,  which 
developed  into  pneumonia,  and  upon  his  recovery  from  the  latter 
disease  it  became  sadly  apparent  that  his  lungs  were  affected.  .\t 
the  beginning  of  the  j-ear,  upon  the  advice  of  his  physician  he 
reluctantly  gave  up  the  editorial  work  to  which  he  was  so  attached, 
and  went  to  New  Mexico,  and  it  was  fondly  hoped  by  his  friends 
that  the  dry  climate  of  that  region  would  rapidly  recuperate  his 
health.  Unfortunately  the  weather  there  during  the  past  season 
has  been  extremely  unfavorable  for  an  invalid  and  this,  coupled 
with  over-exertion  in  riding  while  residing  on  a  ranch,  led  to  the 
sad  end. 

Henry  Wakefield  Frye  was  born  at  Belfast,  Me.,  April  21,  186S, 
and  was,  therefore,  but  a  little  over  26  at  the  time  of  his  death. 
Part  of  his  early  life  was  passed  at  Halifax,  N.  S. ,  where,  for  many 
yeais,  his  father  was  United  States  Consul.  After  grad"ating  from 
Colby  University,  of  Maine,  he  followed  the  electrical  course  of  Dr. 
Duncan  at  Johns  Hopkins  University  until  his  acceptance  in  April, 
1892,  of  a  position  on  the  editorial  staff  of  The  Elkctkical  World. 

The  death  of  Mr.  Frye  is  a  regretable  loss  to  electrical  journal- 
ism, for  aside  from  his  technical  qualifications  and  the  possession  of 
a  graceful  literary  style,  he  had  in  a  high  degree  that  sense  of  edi- 
torial truth  and  honor  which  Dana  has  pronounced  so  essential  to 
the  usefulness  of  the  newspaper  press,  and  which  qualities  are  even 
more  desirable  in  technical  journalism.  Ever  conscious  of  the  duty 
imposed  by  this  responsibility,  no  labor  was  too  arduous  in  the  ver- 
ification of  facts,  and  no  care  too  great  in  the  preparation  of  edi- 
torial matter,  that  it  might  give  rise  to  no  wrongful  interpietations 
on  the  part  of  readers  oftentimes  too  busy  to  more  than  cursorily 
examine  it.  With  him  carelessness  in  these  respects  involved  a 
breach  of  faith  toward  the  reader,  and  even  a  slight  error  took  on 
the  aspect  of  an  inexcusable  offense. 

In  his  personal  relations  Mr.  Frye  was  warmly  sympathetic, 
while  a  geniality  of  manner  and  frank  sincerity  of  expression 
added  to  the  appreciation  in  which  he  was  held  by  those  who 
had  the  pleasure  of  his  acquaintance.  Though  somewhat  retiring 
in  disposition,  this,  as  is  often  the  case,  was  rather  to  be  ascribed  to 
the  presence  of  the  qualities  already  mentioned  than  denoting  any 
lack  of  sociability.  Possessed  of  an  elevated  character  and  with  a 
keen  sense  of  moral  duty  in  all  of  his  actions  and  thoughts,  his  loss 
is  to  be  deplored  outside  of  the  circle  of  his  friends,  for  in  him  the 
world  lost  a  real  force  on  the  sii'e  of  its  nobler  aspirations. 


A  New  Use  for  Accumulator  Grids. 


The  return  of  the  hot  weather  reminds  us,  says  the  London 
Electrician,  of  an  instance  of  the  novel  use  to  which  an  ingenious 
mind  can  put  a  secondary  battery  plate.  Not  a  hundred  miles  from 
Farringdon  .Street  tliere  was  to  be  seen  last  summer  the  grid  of  a 
secondary-battery  plate  of  well-known  type.  As  in  ordinary  prac- 
tice, it  lay  in  a  glass  cell;  it  also  had  an  acid  electrolyte,  but  the 
vessel  was  a  cylindrical  bowl  and  the  electrolyte  dilute  "lemon 
squash.  "  The  use  to  which  the  grid  was  put  was  to  keep  in  posi. 
tion  the  metal  syphons  used,  a  few  of  the  meshes  of  the  grid  being 
cut  away  to  admit  the  end  of  the  syphon,  and  the  corners  of  the 
grid  were  turned  down,  to  keep  it  well  clear  of  the  bottom.  It 
would  be  interesting  to  know  how  the  owner  of  the  business  came 
into  possession  of  the  plate;  also  the  effect  of  the  liquid  (which  had 
to  pass  through  the  meshes  of  the  grid)  upon  the  internal  econo- 
mies of  its  consumers. 


American  vs.  English  Electro^Therapeutics. 

Referring  to  two  recrnt  pamphlets  on  electro  therapeutics,  one 
by  an  English  and  the  other  by  an  American  author,  the  London 
Electrical  Review  characterizes  the  former  as  an  apology  for  the 
existence  of  scientific  truths,  professionally  slighted  and  neglected, 
and  the  other  as  a  bald  statement  of  work  done  and  advance  made 
in  the  practical  working  of  these  same  truths,  professionally 
accepted.  What  a  comment,  it  adds,  on  the  conservatism  of  the 
medical  profession  in  England! 
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Dimensional  Formula:  and  the   Theory  of  Units. 


A  iiifetinj;  of  the  recently  formed  Association  of  Tckplioiie  Manu- 
facturers was  belli  at  Tittsburn  on  Monday,  June  24,  for  the 
purpose  of  forming  a  permanent  organi/.ation  for  the  protection  of 
the  interests  of  the  independent  telephone  tnai^ufacturing  com- 
panies   of    the    country. 

J.  E.  Keelyn,  president  of  the  Western  Telephone  Construction 
Company,  of  Chicaj;o,  the  prime  mover  in  the  organization  idea, 
presided.  .\fler  several  addresses,  committees  were  appointed 
to  look  over  the  various  plans  presented  by  the  delegates.  The 
committees  reported  at  the  afternoon's  session,  at  which  the  per- 
manent organization,  under  the  name  National  Independent  Tele- 
phone Company  of  the  I'niled  Stales,  was  effected. 

On  Tuesday  the  following  directors  were  chosen:  J.  R.  Keelyn, 
Chicago;  J.  R.  Johnson,  Baltimore;  S.  J.  Tunbridge,  Utica;  Paul 
W.  Bossart,  Minneapolis;  E.  S.  Wallace,  New  York;  P.  C.  Burns, 
Kokomo;  J.  G.  Imsen,  Pittsburg;  .■\.  F.  Boardman,  Boston;  E.  A. 
Katliii,  Richmond;  1*.  L.  Spooner,  Madison;  E.  B.  Seeley,  Phila- 
delphia; Thos.  McCoubray,  New  York;  JI.  Kuhn,  Philadelphia; 
J.  D.  Randall,  Memphis;  Frederick  Harrington,  Cleveland.  The 
executive  committee  consists  of  J.  E  Keelyn,  J.  R.  Johnson  and 
S.  J  Tunbridge.  .\  constitution  and  by-laws  were  adopted  and  a 
plan  of  campaign  determined  upon.  The  meeting  closed  with 
enlhu.>>i  isni  iu  the  prospects  of  success.  About  forty  notices  of 
membership  were  received.  The  uext  meeting  will  be  at  Niagara 
Tails,  on  Sept.  1. 

Resuscitation  from  Electric  Shock. 


On  Thursday  evening  of  last  week  Mr.  Frank  Grover,  foreman 
of  the  Rochester,  N.  V.,  Gas  &  Electric  Company,  while  stand- 
ing near  a  3.000-volt  alternator,  suddenly  gave  a  loud  cry  and  fell 
to  the  ground.  Several  of  the  men  in  the  power  house  immediately 
ran  to  his  assistance,  and  when  they  arrived  on  the  spot  he  was  un- 
conscious and  apparently  dead.  Very  fortunately,  Mr.  Geo.  A.  Red- 
man, manager  of  the  company,  had  posted  in  the  station  copies  of  the 
instructions  for  resuscitation  from  electric  shock,  written  by  Dr.  A. 
H.  Goelet,  and  distributed  to  electric  stations  in  poster  form  by 
The  Electrical  World,  and  several  of  the  employees  who  had 
familiarized  themselves  with  the  details,  immediately  proceeded  to 
apply  the  method,  a  doctor  not  arriving  until  a  half-hour  later. 
After  laboring  for  three  quarters  of  an  hour  signs  of  returning  life 
were  noticed,  after  which  respiration  returned  slowly;  the  manipu- 
lations were  kept  up  an  hour,  at  the  end  of  which  time  the  patient 
was  suEBciently  recovered  to  be  removed  to  his  home. 

The  next  day  Jlr.  Grover  was  very  weak  from  his  terrible  experi- 
ence, his  body  was  sjre  and  his  heart  weak,  but  on  the  succeeding 
day  he  was  able  to  move  about  out-doors.  In  relating  his  expe- 
rience he  said  that  he  could  not  tell  how  the  accident  happened.  All 
he  remembers  is  that  he  was  standing  near  one  of  the  dynamos,  and 
the  next  moment  he  lost  consciousness;  then  he  knew  nothing 
until  he  anoke  and  found  the  doctor  and  the  men  working  over 
him.  When  he  returned  to  consciousness  he  did  not  have  the  slight- 
est idea  what  had  happened,  and  was  intensely  surprised  when  they 
told  him  that  he  had  been  subjected  to  a  shock  from  2,899  volts. 
He  did  not  think  that  he  leaned  against  the  dynamo,  as  he  had  been 
an  electrician  too  many  years  to  do  so  foolhardy  a  thing,  and  con- 
cludes that  he  must  have  moved  his  arm  in  such  a  manner  that  it 
swept  the  brushes,   thus  coming  in  direct  contact  with  the  circuit. 


Fatalities  that  Alight  Have  Been  Averted. 

A  correspondent  in  Harrisburg,  Pa. ,  sends  us  an  account  of  two 
fatalities  from  electric  shock  which  recently  occurred  there.  An 
employee  of  a  street  railway  while  making  some  repairs,  took  hold 
of  the  trolley  wire  with  one  hand  and  grasped  a  span  wire  with 
the  other,  whereupon  he  received  a  violent  shock  and  expired  in  a 
few  minutes.  It  appears  that  the  span  wire  was  insulated  only 
about  three  feet,  the  remainder  being  bare  iron  wire  with  the 
terminal  wound  around  an  iron  pole 

The  second  accident  occurred  to  a  man  who  attempted  to  adjust 
an  arc  light.  He  had  been  warned  not  to  touch  the  lamp,  but  as 
he  had  been  successful  once  before  in  making  it  burn  under  similar 
circumstances,  he  attempted  it  again  and  received  a  shock  which 
resulted  in  instant  death.  Our  correspondent  expresses  the  opinion 
that  the  life  of  the  former,  and,  perhaps,  of  the  latter,  might  have 
been  saved  had  an  attempt  at  resuscitation  been  made  according  to 
the  directions  given  by  Dr.  Goelet  in  The  Electrical  World  of 
Sept.  8,  1894. 


IIV    R.    A    IHS.SHNDHN. 

From  Mr.  Wolcotfs  article  criticising  my  notes  of  May  4  and 
18,  on  '•Dimensional  Formulie, "  it  would  appear  that  we  are  at 
difference  in  very  fundamental  ])oints.     Mr.  Wolcott  holds: 

1.  That  "the  dimeosions  of  the  unit  of  any  quantity  have  nolh- 
ing  to  do  with  its.physical  nature,  or  even  with  its  physical  proper- 
lies,  if  such  it  has,  which  are  independent  of  those  by  which  the 
unit  is  defined  in  the  particular  system."  "Dimensional  formula- 
are  largely  optional." 

2.  That  "the  determination  of  the  change  of  the  magnitude  of 
a  derived  unit,  which  results  from  changing  the  magnitude  of  one 
or  more  of  the  fundamental  units,  ami  allied  uses,  are  the  only 
legitimate  uses  to  which  dimensional  formulie  can  be  put." 

3.  That  the  use  of  dimensional  formula.'  to  "discover  the  ulti- 
mate constitution  of  matter  and  to  solve  other  like  questions  regard- 
ing the  fundamental  physical  properties  of  things,"  is  not  a  correct 
one. 

4.  That  we  can  have  two  different  expressions  for  the  dimen- 
sions of  unit  energy,  each  of  which  is  correct. 

My  views  on  the  subject,  however,  are: 

That  the  dimensional  formula  of  a  ({uantity  is  a  full  and  sufficient 
definition  of  the  nature  of  that  quantity,  so  far  as  it  is  possible  for 
human  knowledge  to  go,  and  that,  consetjuently,  there  is  one  and 
only  one  correct  dimensional  Jorinula  Jar  any  f^iven  quantity,  and 
that  ij  by  any  method  we  arrive  at  two  different  formula,  one  of 
them  IS  incorrect.  ' 

Consequently,  I  regard  dimensional  foimula-  as  a  legitimate  form 
of  mathematical  analvsis. 

I  believe  that  the  difference  of  opinion  between  Mr.  Wolcott  and 
myself  is  due  to  the  fact  that  he  has  not  jjirceived  that  I  have,  iu 
my  article,  developed  a  new  .system  of  dimensions.  On  my  part,  I 
confess  that  I  should  have  explained  this  more  fully,  but  I  was 
dealing  with  results  rather  than  methods.  The  present  system,  in 
which  we  use  only  three  fundamental  units,  /.  e.,  those  of  length, 
masi  and  time,  is  only  capable  of  being  correctly  applied  to  gravita- 
tional phenomena.  When  it  steps  outside  this  it  goes  wrong,  and 
is  entirely  incompetent  to  explain  phenomena,  or  to  be  used  correctly. 
So  far  I  agree  entirely  with  Mr.  Wolcott,  and  the  statements  quoted 
above  as  embodying  his  views,  are  shared  completely  bv  the  writer, 
so  far  as  the  C.  G.  .S.  system  is  concerned. 

The  C.  G.  S.  system  is  based  upon  the  entirely  erroneous  idea 
that  (to  quota  from  Clerk  Maxwell's  "Electricity  and  Jlagnetism,  " 
vol.  2,  page  263)  "every  electromagnetic  quantity  may  be  defined 
with  reference  to  the  fundamental  units  of  length,  mass  and  time." 
That  this  idea  was  erroneous  has  been  perceived,  thanks,  I  believe, 
to  the  work  of  Prof:  Riicker,  and  in  the  last  edition  of  Everett's 
C.  G  S.  units,  we  find  the  modified  statement,  "Nearly  all  the 
quantities  with  which  physical  science  deals  can  be  expressed  iu 
terms  of  three  fundamental  units." 

From  Professor  Riicker's  work,  we  see  that  the  number  of  funda- 
mental units  must  be  increased  to  five,  i.  e.,  L.,  M.,    T.,  u  and  Jt. 
I  have,  however,  shown  in  my  article  of  May  18,  that  the  number 
of  fundamental  units  must  be    still    further  increased    to  ten,  when 
we  come  to  treat  of  gravitated  attraction  and  inertia  separately. 
These  are : 

1.  /,  =  dimensions  of  length. 

2.  T  =  dimensions  of  time. 

3.  (/  =  dimensions  of  quantity  of  electricity. 

4.  d  =  dimensions  of  quantity  of  magnetism. 

5.  /■  =  dimensions  of  specific  inductive  capacity. 

6.  u  —  dimensions  of  permeability. 

"'  ■    g  =  dimensions  of  quantity  of  gravity. 

8.  i  =  dimensions  of  quantity  of  inertia. 

9.  /  =  dimensions  of  property  of  medium,  determining  gravila- 
tio". 

10.  h  —  dimensions  of  property  of  medium,  determining  inertia. 
This  system    gives  us  a  means    of  expressing  completely    all   the 

phenomena  of  n.ature  fully,  and  in  such  a  manner  that  we  can  use 
it  as  a  means  of  investigation.  When  we  know  how  electricity  and 
gravity  are  related,  then  we  can  reduce  these  fundamental  units 
from  ten  to  three.  These  remaining  three  will  be  length,  time  and 
force.  By  force  I  do  not  mean  electric  force,  or  any  particular 
force,  such  as  gravitaiional  force,  but  some  function  of  the  ether, 
by  virtue  of  which  one  portion  of  the  ether  tends  to  move  another. 
What  its  ultimate  nature  may  be  does  not  at  present  concern  us, 
and  it  is  possible  that  it  never  will. 
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It  w-ill  be  noticed  that  tbe  quantities  here  symbolized  by  g,  / 
and  /,  were  given  as  <i,  /  and  in  in  my  note  of  May  18.  1  bave 
made' tbe  cbange  in  order  to  avoid  conllicl  wilb  the  symbols  recom- 
mended by  tbe  committee  on  notaliou  of  the  last  Congress. 

It  will  be  noted  that  the  "fundamental"  unit  Af  has  disappeared. 
The  relations  betweeu  electricity,  magnetism,  gravitation  and  inertia 
may  be  derived  from  the  equations, 

1.2.3.  -gq/L  *  k  =  —  bb/L '  ii  =  ggIL  °  /  =  iilL  ^  h  (=  F.) 
4.  9/b  =  b  Jti/fii 

S  ki  I'i  =  r/L 

6.  qb  =  FLT 

7.  /iAi=  TIL 

8.  klu\  =  Z. 

Only  one  dimensional  formula  is  possible  for  any  one  quantity. 
Since  by  merely  changing  the  dimensions  of  our  units  of  length, 
time  and  force,  we  can  make  the  numerical  value  of  any  quantity 
anything  we  please,  except  zero,  it  is  evident  that  the  numerical 
values  are  not  of  any  importance  in  qualitative  work,  and  that,  so 
far  as  the  nature  of  a  phenomenon  is  concerned,  the  dimensional 
formula-  give  us  a  sufficient  means  of  investigation. 

This  method  is  a  powerful  one,  in  spite  of  its  great  simplicily. 
Take,  for  instance,  equations  A,  B  and  C,  of  my  article  of  May  18. 
Suppose  one  knowing  nothing  of  electricity  were  asked  what  was  tbe 
effect  of  a  quantity  of  electricity  on  a  quantity  of  magnetism.  Tlie 
symbols  q  and  h  appear  together  in  equation  C,  and  in  equation  6 
above,  thtir  product  being  equal  to  force  multiplied  by  length 
divided  by  time.  Tbe  right-hand  side  of  the  equation  does  not  rep- 
esent  any  one  thing,  but  if  «e  bring  the  Trover  to  the  left  we  have 
the  right-baud  side  equal  to  work.  Therefore,  he  would  deduce  tbe 
facts  that  if  we  have  a  quantity  of  magnetism,  and  a  varying 
quantity  of  electricity,  we  have  work,  and  that  if  we  have  a  varying 
quantity  of  magnetism  and  a  quantity  of  electricity,  we  again  have 
work.  The  permeability  or  specific  inductive  capacity  of  the 
medium  has  no  effect  in  either  case.  These  results  are  Faraday's 
and  Weber's  laws. 

"  Again,  suppose  that  we  wish  to  know  if  a  moving  quantity  of 
matter  exercises  any  other  force  on  another  moving  quantity  of 
matter,  except  that  of  gravitation.  Multiplying  the  right-hand 
member  of  6  by  the  right-hand  member  of  S,  and  similarly  the  left- 
hand  members,  we  find  that  when  we  introduce  the  coefficients,  k 
and  n,  we  have  work  and  velocity,  and  since  there  is  nothing  else 
on  that  side  of  the  equation,  it  must  be  the  work  which  is  propa- 
gated with  the  velocity.  Taking  the  analogous  equations  concern- 
ing gravitation  and  inertia,  we  see  that  if  gravitation  is  propagated 
with  a  finite  velocity,  then  there  will  be  an  additional  force. 

One  important  fact  is  seen  from  the  equations  for  q  and  b\  that 
is,  that  though  from  the  fact  that  the  velocity  of  an  electromag- 
netic disturbance  is  the  same  as  that  of  light,  it  is  almost  certain 
that  light  is  such  a  disturbance,  it  by  no  means  follows  that  lii;ht 
is  a  wave  motion.  The  supposition  that  this  electromagnetic  dis- 
turbance is  a  wave  motion  is  based  upon  a  similarity  of  form  in 
certain  sets  of  equations,  but  it  is  quite  possible,  though  not 
probable,  that  other  kinds  of  disturbance  may  give  similar 
equations. 

Having  thus  explained  the  method  I  have  used,  I  would  show 
how  it  answers  Mr.  Wolcott's  objections.  Tbe  latter  asks,  "Docs 
Professor  Fessenden  seriously  maintain  that  there  are,  or  even  that 
there  ought  to    be,  only  10'   C.  G.  S.  units  in  the  ohm?" 

To  this  I  would  reply,  that  that  is  my  position.  The  equations 
which  I  have  given  in  my  article  of  May  18  show  us,  beyond  any 
possibility  of  contradiction,  that  no  matter  what  the  true  nature  of 
electricity  and  magnetism  may  turn  out  to  be,  that  the  ohm  has 
nothing  to  do  with  a  velocity,  and  that  it  is  really  equal  to  work 
X  time.  In  absolute  units,  therefore,  it  must  be  measured  in  erg- 
seconds,  and  as  the  second  is  also  the  practical  unit  of  time,  and 
there  are  10'  ergs  in  a  joule,  there  are  10'  —  C.  G.  S.  units  in  the 
ohm.  No  future  discoveries  as  to  the  real  nature  of  electricity  can 
vitiate  this  conclusion. 

In  regard  to  Mr.  Wolcott's  difficulty  concerning  the  two  incon- 
sistent expressions  for  work,  I  would  say  tVat  the  left-hand  member 
of  the  equation,  given  by  him,  is  not  complete.  The  dimensions 
for  gravitational  attraction  are  not  M  M/L'\  but  should  be  written 
M  M/L?  c,  where  c  is  a  constant  depending  on  the  medium.  There 
is  thus  no  inconsistency. 

Mr.  Wolcott's  remarks  upon  my  equations  A  and  B  (article  of 
May  4)  are  based  upon  a  misprint.  Through  an  accident  for 
which  the  writer    is    responsible,  this    article    did  not    receive  final 


revision  before  going  to  press,  and  the  letter  b  was  omitted  from 
the  right-hand  member  of  the  equation.  If  this  be  supplied,  the 
method  of  obtaining  tbe  results  will  be  seen. 

The  inconsistencies  shown  in  the  astronomical  system  given  in 
Kveretl,  and  referred  to  by  Mr.  Wolcott,  are  due  to  the  fact  that 
tbe  dimensions  of  one  quantity  have  been  omitted.  Mass  does  not 
eiiual  acceleration  X  distance;  the  right-hand  term  must  also  con- 
tain c.  If  this  be  supplied,  the  system,  and  with  it  its  inconsisten- 
cies, disappear.  In  every  case  where  inconsistencies  app(  ar,  they 
will  be  found  to  arise  from  tbe  fact  that  the  equations  have  not 
been  written  out  fully. 

The  system  in  which  electrical  and  magnetic  force  have  the  .same 
dimensions  as  other  forces,  given  in  my  note  of  May  18,  leads  to 
the  following  definitions: 

The  resistance  of  a  wire  is  the  work  done  in  forcing  unit  quantity 
of  electricity  through  the  wire,  multiplied  by  tbe  time  taken  in 
doing  it.  The  unit  of  resistance  is  the  erg-second,  and  the  ohm  =  1 
joule-serond. 

The  potential  across  the  ends  of  a  wire  is  the  woik  done  in  carry- 
ing unit  quantity  of  electricity  from  one  end  to  the  other.  The 
absolute  unit  is  the  erg.     The  volt  :=  1  joule. 

The  current  in  a  wire  is  tbe  rate  of  flow  of  electricity  in  the  wire. 
The  absolute  unit  is  the  reciprocal  of  one  second.  The  ampere  = 
the  absolute  unit. 

The  capacity  of  a  condenser  is  the  reciprocal  of  the  work  neces- 
sary to  charge  it  with  two  units  of  quantity.  The  absolute  unit  is 
tbe  trg"  .     The  Farad  =  joule    . 

The  inductance  "of  a  circuit  is  the  energy  stored  up  in  the  circuit 
magneiically,  by  the  passage  of  a  current,  multiplied  by  the  square 
of  the  rate  of  flow.  The  absolute  unit  is  the  erg  (second)*,  and 
the  Henry  is  1  joule-( second )^ 

It  will  be  noticed  that,  while  the  practical  units  all  remain  the 
same  as  at  present,  the  absolute  units  are  changed.  Instead  of 
using  10^  10',  and  10'  as  multiplying  factors,  we  have  now  only 
one  factor,  i.  e.,  10'.     This  is  a  great  gain  in  simplicity. 

Mr.  Heaviside  has  proposed  to  eliminate  4t  from  the  circuital 
equations.  It  has  been  objected  that  it  will  reappear  elsewhere. 
This  is  true,  but  it  reappears  in  a  place  where  it  will  not  cause 
much  trouble.  So  long  as  we  have  to  use  such  things  as  Schwartzians 
to  calculate  the  capacity  of  two  parallel  plates,  the  average  electri- 
cian will  be  apt  to  let  that  branch  of  the  science  alone,  in  spite  of 
the  ample  fulfillment  of  Lord  Rayleigh's  prediction  that  alternating 
currents  would  educate  electricians  to  become  mathematicians.  If 
we  must  have  a  skeleton,  it  is  belter  to  keep  it  in  tbe  closet,  among 
the  electrostatic  units. 

If  we  follow  Mr.  Heaviside  we  get  a  new  ampere  and  henry, 
each  approximately  12  times  the  o'd  ;  a  new  farad,  1-12  the  old  ;  a 
new  volt  three  times  as  great,  and  a  new  ampere  one  third  as  great. 
Now,  I  believe  nearly  all  these  are  in  the  right  direction.  The  ohm 
is  too  small,  our  henry  about  right,  our  farad  too  large,  our  volt 
too  small,  while  the  new  ampere  would  be  just  about  the  current 
taken  by  a  single  incandescent  lamp.  Taking  this,  therefore,  in 
conjun  tion  with  the  elimination  of  4-,  and  the  use  of  one  multi- 
plying factor,  it  would  appear  as  if  it  would  be  a  good  thing  if  we 
could  commence  the  twentiah  century  with  these  changes. 


Curious  English  Laws. 


Among  the  new  proposed  regulations  in  England  there  is  a  clause 
that  no  arc  lamp  shall  be  used  in  places  where  there  is  any  dan- 
ger of  the  presence  of  explosive  dust  or  gas;  according  to  this  an 
arc  light  would  not  be  allowed  in  any  building  where  gas  is  used 
because  -wherever  there  is  gas  there  is  always  a  danger  of  the  pres- 
ence of  an  explosive  gas.  Our  English  contemporary,  the  £/ec- 
trician  stated  that  to  be  consistent  there  ought  also  to  be  a  law 
that  no  building  should  have  more  than  one  gas  jet,  on  the  ground 
that  the  gas  from  one  might  be  escaping  and  producing  an  explosive 
mixture  which  would  be  ignited  by  the  other  light.  The  parental 
English  Board  of  Trade  might  do  well  to  engage  some  assistance  in 
framing  their  laws. 


Carbide  and  Acetylene. 


Our  London  contemporary,  the  Electrician,  states  that  Mr. 
Wedding  has  found  great  differences  between  the  acetylene  yield  of 
various  samples  of  calcium  carbide.  One  sample,  from  Pintsch's, 
gave  64.5  litres  per  kilogram;  another  gave  115.7;  one  from  the 
Nenbausen  works  gave  96.8;  one  made  by  himself  gave  254.3; 
while  the  theoretical  is  34S. 
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Lord  Kelvin. 


The  July  number  of  the  Pall  Mall  Gazettf  contains  an  apprecia- 
tive article  on  Lord  Kelvin  by  Mr.  Arthur  Warren,  from  whiib  we 
reproduce  the  accompanying  portraits  and  the  following;  parajjraplis, 
relatinj;  more  particularly  to  the  personal  history  and  traits  of  the 
great  scientist. 

After  referring  to  the  fact  that  Lord  Kelvin  has  been  for  more 
than  a  half  century  the  Professor  of  Natural  History  at  the  Univer- 
sity of  Glasgow,  it  is  added  that  the  University  of  Glasgow  is 
assuredly  Lord  Kelvin's  home;  for  he  was  hut  eight  years  old  when 
he  went  to  live  there  with  his  father,  Dr.  James  Thomson,  who  had 
been  appointed  Professor  of  Mathematics.  The  elder  Thomson  was 
also  a  remarkable  man.     He  was   born  on  a    little  farm    near  Ually- 


LoRD  Kelvin. 

nahinch,  in  County  Down,  Ireland,  where  his  family  ha<l  dwelt  for 
several  generations,  although  Iheir  line  was  Scotch.  James  Thom- 
son had,  even  as  a  lad,  a  huge  hunger  for  knowledge.  When  he 
was  between  eleven  and  twelve  years  of  age  he  learned,  without  the 
aid  of  a  teacher  and  with  the  assistance  of  a  few  books,  the  princi- 
ples of  the  sun-dial,  and  he  taught  himself  to  make  dials  for  any 
latitude.  Also,  from  old  volumes  which  he  somehow  happened  to 
unearth  in  his  native  village,  he  taught  himself  the  elements  of 
mathematics.  His  passion  for  this  study  .seen  ed  to  be  of  such  an 
extraordinary  nature  that  his  father  permitted  him  to  attend  a  small 
classical  and  mathematical  school,  in  which,  while  s'ill  quite  ii 
youth,  he  became  an  assistant  teacher.  Teaching  in  this  little 
school  in  the  summers,  he  studied  during  the  winters  at  the  Univer- 
sity of  Glasgow  and  at  the  end  of  his  fifth  year  as  a  .'■liiileiit  there 
he  received  ati  appointment  at  Belfast,  being  afterward  promoted  to 
the  position  above  mentioned. 

We  learn  from  this  article  that  Lord  Kelvin  received  his  earlv 
education  from  his  father,  only  going  to  school  dur  ng  the  year  pre- 
vious to  entry  into  the  University  of  Glasgow.  It  was  at  the 
unusuall}'  early  age  of  eleven  years  that  he  entered  that  university, 
and  after  taking  the  courses  there  he  went  to  St.  Peter's  College, 
Cambridge,  graduating  in  1845  as  Second  Wrangler  and  First  Smith's 
Prizeman.  He  was  then  inniiediately  elected  a  Fellow  of  his  Col- 
lege. Already  as  a  student  he  had  distinguished  himself  by  his 
application  to  scientific  pursuits  and  his  interest  in  literature,  and 
had  been  elected  President  of  the  Cambridge  Universitj^  Musical 
Society.  After  leaving  Cambridge  he  went  to  Paris,  where  he 
worked  for  a  while  in  the  labpratoiy  of  the  great  physicist,  Henri 
Victor  Regnault.  In  1846,  being  then  only  22  years  of  age,  he  was 
appointed  to  the  position  which  he  still  holds — the  Professorship 
of  Natural  Philosophy  at  Glasgow  University. 

Lord  Kelvin  as  a  lad  was  an  amazing  prodigy,  but  he  differed 
from  nearly  all  juvenile  prodigies  that  one  reads  of  in  his  love  of 
fun  and  boyish  sports.  He  was  as  active  physically  as  he  was  men- 
tally, and  he  set  himself  up  with  a  splendid  stock  of  health.  No 
doubt  his  elders  thought  him  precocious.  Imagine,  if  you  can,  the 
amazement  of  men  grown  gray  in  scientific  work  when  they  read  in 
one  of  their  favorite  periodicals  a  series  of  learned  papers  which 
upset  man)'  old  and  well-nursed   theories  and    substituted  some  sur- 


prising new  ones  which  proved  to  be  correct,  and  which  were  pro- 
pounded by  a  youth  of  eighteen!  Wlio  was  this  William  Thomson, 
whose  contributions  to  the  Cambridge  and  Dublin  Mathetnalical 
Journal  drew  the  attention  of  the  scientific  world?  There  was 
something  more  than  juvenile  audacity  in  his  articles;  there  was 
knowledge— there  was  discorery. 

Writing  of  the  numerous  and  varied  contributions  to  science 
ami  scientific  literature  of  Lord  Kelvin,  Mr  Warren  refers  to  his 
extraordin.try  capacity  for  turning  from  one  task  to  another,  as  if 
he  fouiiil  ins])iration  in  the  change;  yet  all  of  his  work  is  elaborate 
and  painstaking  to  the  last  degree.  Investigation  must  needs  be 
accompanied  by  unbreakable  precision,  and  this  quality  Lord 
Kelvin  has  to  au  astonishing  degree. 

He  has  an  irrepressible  habit  of  making  notes,  not  because  he 
distrusts  his  memory,  but  because  he  delights  in  working  out  com- 
plicated mathematical  problems.  Wherever  he  goes  he  carries  in  a 
coat  tail  pocket  a  "little  green  book,"  in  which,  when  not  other- 
wise occupied,  and  not  merely  that  his  memory  may  be  subse- 
quently refreshed  but  that  he  may  perhaps  elucidate  some  theory 
wlii<-h  has  engaged  his  mind,  he  jots  down  l>ages  of  mathematical 
demonstration  which  would  be  the  ilesjiair  of  most  men  who  are 
accounted  clever  in  these  line.?.  Thus,  on  railway  journejs,  or 
while  driving  in  his  carriage,  or  when  waiting,  peihaps,  for  some 
friend  to  make  ready  to  accompany  him  on  a  drive  or  a  walk,  he 
will  whip  out  the  "little  green  book"  and  work  with  assiduous 
content.  It  is  literally  true  that  he  is  never  idle  except  when  he  is 
asleep.  But  he  is  not  a  one- sided  man.  At  a  dinner,  or  a  conver- 
sazione, he  will  be  found  readily  engaging  in  any  good  talk  that 
may  be  going  on,  and  will  amaze  the  listener  by  the  extent  of  bis 
information,  and  chanii_  him  no  less  bv  the  wonderful  clearness  of 
his  discourse  than  by  the  simple  geniality  of  his  manner. 

The  home  of  Lord  Kelvin  is  described  as  a  pleasant  residence 
within  the  precincts  of  Glasgow  University.  It  conmiands  on  three 
sides  the  most  extensive  views.  The  study,  a  good-sized  room  on  the 
ground  floor,  has  its  walls  covered  from  top  to  bottom  with  shelves 
filled  with  scientific  books.  Over  the  fireplace  are  hung  some  very 
rare  and  interesting  engravings  and  photographs  of  Darwin  and 
Joule  and  F'araday,  and  the  cable-laying  steamships  the  Hooper  and 
the  Great  Eastern.  Not  only  here,  but  throughout  the  house,  there 
are  evidences  of  Lord  Kelvin's  ingenuity.  He  has  a  simple,  orig- 
inal, yet  very  effective  ventilating  system  throughout  the  dwelling, 
and  another  original  system  for  heating.  His  house,  too,  was  the 
first  one  in  the  world  to  be  completely  lighted  by  electricity.  He 
obtained    the  current  from    rx,achines    in    the  Univeisity  laboratory. 


Ladv  Kia.YiN*. 

and  he  carriid  it  into  every  nook  and  corner  of  the  house — into 
closets,  cupboards,  attics  and  cellars,  as  well  as  into  the  halls  and 
sitting  rooms. 

Lord  Kelvin  is  a  most  enthusiastic  yachtsman,  or  was  so  when  be 
could  find  time  to  indulge  in  his  favorite  recreation.  It  is  charac- 
teristic of  him  that  the  older  he  grows  the  busier  he  becomes.  For 
twenty  years  he  went  yachting  every  summer.  Being  a  skillful  nav- 
igator as  well  as  a  mathematician,  a  scientist,  and  an  expert 
mechanic,  he  very  naturally  kept  himself    as  busy  aboard  his  yacht 
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as  he  flid  when  ashore.  But  now  he  finds  that  he  has  not  time  to 
indulge  himself  in  the  pleasures  of  the  sea,  so  he  has  sold  his 
schooner,  the  I.alla  Rookh,  and  whenever  he  can  take  what  he 
calls  a  holiday,  but  what  is  only  an  opportunity  for  doing  another 
kind  of  work,  he  goes  to  his  country  place,  Nctherliall,  near  Largs, 
in  Argyleshire.  Lord  and  Lady  Kelvin  made  their  wedding  jour- 
ney in  the  Lalla  Rookh.  Lady  Kelvin  is  a  charming  woman,  and 
a  most  devoted  and  wise  companion  and  helper  of  her  husband  in 
all  his  labors.  She  is  as  much  of  an  enthusiast  for  the  sea  as  he  is, 
and  in  the  yachting  days  she  used  to  accompany  him  on  his  cruises. 
So  devoted  to  the  sea  was  Lord  Kelvin  in  these  days,  that  he  has, 
in  the  course  of  a  cruise  of  seven  months,  spent  but  a  single  night 
on  shore. 

A  painful  accident  befell  Lord  Kelvin  more  than  thirty  years  ago. 
while  at  the  favorite  Scottish  game  of  "curling,"  and  left  him  per- 
manently lame.  Notwithstanding  this,  his  physical  activity  is  as 
remarkable  as  his  mental  energy.  Mr.  Warren  gives  an  account  of 
two  specimen  days  which  he  had  seen  him  live  through.  One  Mon- 
day morning  he  relumed  to  Gla.sgow  from  Edinburgh,  where  he 
had  been  staj'ing  for  two  or  three  days.  He  had  no  sooner  reached 
home  than  he  was  at  work  in  his  study,  attending  to  his  corre- 
spondence with  the  aid  of  his  secretary,  .\fter  lunch  he  was 
absorbed  in  the  intricate  details  of  a  plan  for  lighting  a  town  by 
electricity.  After  that  he  joined  Lady  Kelvin  in  the  drawing-room, 
and  received  friends  for  an  hour  or  two.  Then  came  dinner,  which 
was  followed  till  bedtime  with  elaborate  calculations  about  the  laws 
governing  the  formation  of  crystals.  Lord  Kelvin  retires  late  and 
rises  early.  The  nest  morning  Mr.  Warren  met  him  before  nine, 
and  accompanied  him  to  his  lecture-room  at  the  Liniversity,  where 
he  devoted  an  hour  to  expounding  Kepler's  laws  before  a  crowded 
class.  After  that  they  drove  to  James  White's,  where  Lord  Kelvin 
made  his  final  tests  witb  his  new  electric  meter;  and  from  White's 
they  returned  to  the  University,  where  his  lordship  delivered,  until 
one  o'clock,  a  lecture  on  the  Higher  Mathematics.  In  the  after- 
noon there  was  a  consultation  with  electric  experts,  and  the  even- 
ing was  similar  to  the  previous  one.  The  nest  day  the  untiring 
man  took  train  for  London,  in  order  to  preside  over  a  meeting  of 
the  Royal  Society. 

Lord  Kelvin  is  pronounced  by  the  writer  to  be  one  of  the  most 
kindly-natured  men  he  has  ever  known.  His  manner  is  very  gentle 
and  pleasant  and  winning,  but  for  all  that  his  utterance  is  decisive. 
As  a  teacher  he  is  simply  delightful,  and  is  at  the  farthest  removed 
from  the  grim  professor.  It  is  pronounced  a  great  treat  to  hear  him  lec- 
ture, either  before  his  University  class,  or  before  the  Royal  Society, 
or  any  other  learned  body.  He  speaks  in  a  low  conversational  tone 
which  is  clear  enough  withal,  and  pleasantly  Scotch  in  its  accents, 
and  a  smile  plays  over  his  face  as  he  delivers  some  difficult  scien- 
tific truth.  When  he  cracks  a  very  hard  philosophical  nut  he 
pauses  for  an  instant,  looks  at  his  audience,  gives  a  merry  little 
laugh,  as  much  as  to  say,  "This  is  the  simplest  of  pastimes,  yet 
you  appear  to  think,  and  the  world  thinks  so  too,  that  it  is  a  diflS- 
cult,  even  an  insoluble  problem.  Now  see  how  easy  it  is!"  Then 
with  a  few  words  he  clears  the  atmosphere,  and  his  audience  sees 
at  once  how  simple  it  is  to  do  a  thing  that  one  knows  how  to  do. 
He  talks  very  quickly  at  these  demonstrations,  as  if  there  would 
never  he  time  enough  for  him  to  say  all  that  he  has  to  say.  Knowl- 
edge rolls  from  his  lips  in  a  swift  flood.  There  is  nothing  rhetori- 
cal, there  is  no  "talking  for  efTect, "  and  yet  Lord  Kelvin  has 
hardly  uttered  a  dozen  words  before  you  can  see  that  lie  is  master 
of  his  facts.  He  knows  many  things,  and  he  knows  them  thor- 
oughly. It  is  diverting  to  watch  him  turn  swiftly  on  his  heel, 
snatch  up  a  piece  of  chalk,  and  demonstrate  on  the  blackboard  the 
very  thing  which  he  wishes  to  convey  to  his  hearers.  He  seems 
almost  to  jump  from  his  desk  to  the  board,  and  then  with  a  few 
white  lines  and  cabalistic  figures  he  flashes  the  laws  of  the  universe 
at  you.  He  has  a  way  of  putting  things  so  that  an  attentive  mind 
cannot  forget  them. 

On  a  morning,  says  Mr.  Warren,  you  will  see  him — a  white-haired, 
white-bearded  man  of  70— walking  across  the  University  grounds 
toward  the  laboratory;  in  spite  of  his  lameness  he  walks  so  quickly 
that  his  professor's  gown  streams  out  behind  him.  If  you  address 
him  you  will  be  charmed  by  the  simple,  natural  courtesy  of  his 
response,  and  by  the  light  of  kindliness  in  his  clear  eyes.  As  he  lifts 
his  mortarboard  cap  you  will  note  the  height  and  fullness  of  his  fine 
dome-shaped  head,  and  you  will  feel  instinctively,  even  if  you  are 
not  aware  of  his  identity,  that  you  are  standing  in  the  presence  of  a 
great  man,  and  a  great-hearted  one. 


The  TestiiiK  of  Alternating-Current    Dynamos. 

BY    H.    BHHN    I'.SCHKNllUKC. 

.•\s  is  well  known,  that  quantity  which  most  surely  determines  the 
value  and  efficiency  of  an  alternating-current  dynamo  is  the  fall  of 
potential,  i.  e.,  the  difference  in  the  potentials  at  the  binding  posts 
of  the  dynamo,  1°,  when  no  current  flows  through  the  armalure, 
and  2°,  when  the  armature  windings  generate  a  current  which  has 
a  definite  difference  of  phase  with  the  binding  post  potential,  th" 
revolutions  and  the  current  in  the  magnetizing  field  being  constant 
in  both  ca,ses.  In  other  words,  the  fall  of  potential  is  the  differ- 
ence in  the  potentials  (with  constant  excitation  and  revolutions)  at 
no  load  and  at  a  certain  definite  load.  This  fall  of  potential  is 
determined  essentially  1°,  by  the  induction  of  the  "current-carry- 
ing" armature  windings  on  themselves;  2°,  by  the  copper  resist- 
ance of  these  windings;  and  3°,  by  the  reaction  of  the  Foucault 
currents  induced  by  the  armature  currents,  principally  in  the  mas- 
sive iron  field  magnets. 

These  determining  factors  of  the  fall  of  potential  may  be  repre- 
sented as  electromotive  forces,  which,  in  definite  phase,  combine 
with  the  E.  M.  F.  of  the  dynamo  to  form  the  resultant  binding 
post  potential. 

We  thus  obtain  three  E.  M.  Fs.  in  the  armature  windings,  pro- 
portional to  the  currents  in  the  armature,  which  we  place  in  a  polar 
diagram  ( Fig.  1 )  according  to  their  effective  values  and  their  phases 
(i.  e.,  their  directions)  and  designate  by  t',,  c'-i  and  ft. 

In  the  same  diagram,  we  let  /  represent  the  armalure  current 
[i.  e.,  the  load  curreut  of  the  dynamo);  j5' the  E.  M.  F.  of  the 
dynamo,  which  is  equal  to  ihe  binding  post  pottutial  at  no  load; 
and  £,,  the  binding  post  potential  when  loaded.  The  direction  of 
the  different  quantities  is  determined  by  the  angle  of  the  phase 
difference  which   they  have  relatively  to    the  curreut  /.     There  will 

now    naturally  be  a    phase    difference  of   2  between  t!  e  E.   M.  P. 

e,  of  the  self-induction  and  the  current;  and  between  the  E.  M.  Pf, 
(?i  and  ea  and  that  of  the  current  a  phase  difference  of  o.  \ys 
assume  further  that  for  the  chosen  load  of  the  dynamo,  the  phase 
difference  between  the  binding  post  potential  and  the  current  is 
ip,  where  (p  is  defined  by  making  the  delivery  in  watts  of  /;tie 
dynamo   IV  ~  Ex  I  cos  1/1. 

For  lighting  distribution  with  transformers,  ^  is  about  10?  and 
cos  (4  practically  equal  to  1;  and  for  power  distribution  with  pon- 
synchronous  motors  1^  may  be  taken  as  about  35°  and  cos  <)  jjbout 
0.85.)  The  fall  of  potential  of  the  dynamo,  taken  from  tlje  dia- 
gram, equals  E  —  E\. 

For  synchronous  motors  the  same  diagram  is  to  be  employed 
when  the  E.  M.  F.  of  the  synchronous  motor  is  greater  than  the 
binding  post  potential;  if,  however,  E=  E^,  e  \s  to  be  drawn  in 
the  opposite  direction. 


'X 


X~ 


s  At/.PERE  TUR.'iS  IN  FIELD  WINDING 

Figs.  1  .\nd  2. 

The  resultant  e  of  the  three  E.  M.  Fs.  e\,  e%  and  fs,  in  a  phase  a 
relative  to  /,  represents  the  total  counter  electromotive  force  of  the 
"current-carrying"  armature.  By  this  E.  M-  F.  e  and  the  current 
/,  and  apparent    resistance  of    the  armature   windings   is  defined  as 

."  =  '• 

A  chief  problem  in  the  testing  of  alternating-current  dynamos  is 
to  ascertain  and  calculate  in  advance  this  resistance  R  and  e,  as 
when  they  are  known,  all  quantities  important  for  operating  may 
be  taken  directly  from  the  diagram  Fig  1. 

For  this  purpose  I  have  for  some  time  taken  the  following  course, 
which  I  most  heartily  recommcnil  to  my  colleagues.  In  the  fit.-.t 
place,  there  is  drawn  in  the  ordinary  manner  a  characteristic  of  tlif 
E.  M.  F.  of  the  dynamo  when  no  current  flows  in  the  armature 
(compare  Fig.  2,  curve  E).  The  abscisfic  are  the  number  of 
ampere-turns  of    the  magnetizing  continuous    current  (that    is,  the 
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strength  of  the  exciting  current),  and  the  ordinates  are  the  induced 
E.  M.  Fs.  E  of  the  dynamo,  at  a  fixed  number  of  revolutions.  A 
second  characteristic  /„  is  taken  after  the  armature  winilint;s  have 
been  short-circuited  by  an  ammeter  across  their  terminals.  The 
abscissis  are  ajjaiu  the  number  of  ampere-turns  of  the  field,  and  the 
ordinates  are  the  current  strengths  of  the  short-circuited  armature 
in  amperes  (desij;nated  by  /„).  This  curve  /„  as  a  rule  differs  but 
slightly  from  a  straight  line;  with  strong  fields  it  is  a  little  convex. 
For  the  case  of  the  short-circuited  armature,  tht;  diagram,  I'ig.  1, 
is    to    be   changed    so    that    A",  =  o,  A"  =  ^,  and  we   then    imme- 

diately  obtain  in  Fig.  3,  <•  =  £"  and  A*  =  —  for    every  value  of  the 

abscissa. 

This  value  of  A'  we  place  as  ordiuates  in  Fig.  2  and  so  form  a 
third  cliHraiteristic  R  o'  the  apparent  resistance  for  every  value  of 
the  field  stnngtli. 


"^  "  ampere  turns  in  field  windinq 

Figs.  3  axd  4. 

For  any  value  of  the  load  current  /,  with  a  fixed  field  excitation, 
<•  =  A  /  is  giren  directly,  and  Ex,  and  •;>  may  be  calculated  from 
the  diagram..  With  a  given  field  current,  either  E,  y  and  /are  to 
be  assumed  as  given  and  Ex  is  to  be  determined  in  advance,  or  E, 
E,  and  /  are  given  or  observed  and  ^  is  to  be  determined  from 
them.  The  following  formulae  result  from  the  oblique-angled  tri- 
angle A,  B,  C ol  the  diagram: 

E*  -E,^  -e^  . 

cos  (a   —  cj>)  =  — — ' 

2  E  le 

[<?sin  (a  —  ip)y 

Ex  =  E  —  e  cos  {a  —  ^)  —  I • 

E 

(The  counter  E.  M.  F.  e  should  naturall}'  be  considerably 
smaller  than  E  in  practical  cases. ) 

Finally,  in  order  to  ascertain  the  difference  of  phase  a  between 
(•  and  /o  or  /,  we  must  observe  not  only  the  current  /o  with  short- 
circuited  armature,  but  also  the  watts  consumed,  E  I„  cos  n,  either 
directly  by  means  of  a  wattmeter,  or  by  measuring  the  expenditure 
of  energy  necessary  to  drive  the  short-circuited  dynamo;  this  last 
may  be  done  by  observing  the  watts  used  by  a  continuous-current 
motor  employed  to  drive  the  alternator.  With  good  dynamo 
machines,  a    is    greater    than    80°,  and   for    approximate    measure- 

ments    may    be    put    equal    to  ~^'      This   means    that    the    copper 

losses  and  the  losses  through  Foucault  currents  should  be  very 
small  compared  with  the  losses  in  potential.  The  component  fj  of 
the  E.  M.  F.  r,  is  easily  determined  by  means  of  resistance  meas- 
urements, for  if  r  be  the  armature  resistance,  <j  =  I  r. 

The  component  (3  increases  approximately  with  the  square  of  the 
number  of  revolutions,  and  so  can  be  separated  from  Cj.  As  a  check, 
n  can  be  calculated  when  measurements  with  the  dynamo  loaded 
have  given  observed  values  of 

Ex,  E,   I  and  ^  ;    for    instance,   when  ?  =  o  or  0  =  —  with  wholly 

iiiductionless  or  purely  inductive  load,  respectively,  or  when  ^  is 
determined  by  means  of  a  wattmeter. 

( It  is  to  be  remarked,  that  for  small  values  of  ^,  for  instance, 
with  transformers,  the  diagram  will  give  much  more  accurate 
determinations  than  a  wattmeter,  for  from  the  diagrams  in  9  and 
from  the  wattmeter  cos  cJ  is  read.  ) 

If,  as  an  approximation  we  make  n  =  90°,  the  formu'a;  for  p  and 
E,  will  become  simplified,  as  follows: 

E^  —  E,'-  -  e' 

sin  ip 


lExe 
El  =  E  —  e  sin  ^  — 


e^  cos'  0 
2E     ' 


an<l  for    the  limiting    cases  of    inductionless    and    purely  inductive 
load: 

^  =  0    ;  El*  —  E*  —  eK 

^  z=  90°;  Ei=.  E  —e. 


The  two  characteristics  /:  and  A  may  be  taken  in  a  very  short 
time  with  a  voltmeter,  a  continuous-current  ammeter,  a  revolution 
counter  and  an  allernalmg-current  ammeter.  The  ilriving  of  the 
dynamo  requires  in  this  case  only  10  to  20  per  cent,  of  the  normal 
load;  I.  e.,  the  energy  loss  of  the  loaded  dynamo. 

The  short-circuit  current  /„.  during  the  short  time  which  is  nec- 
essary for  the  observation,  may  be  raised,  without  hesitation,  to 
two  or  three  times  the  normal  cm  rent.  When  taking  the  short-cir- 
cuit curve  /o,  the  number  of  revolutions  are  of  small  importance, 
for  with  a  fixed  field  magnetization,  the  short-circuit  current  will 
naturally  remain  constant  at  all  speeds. 

lu  the  curve  diagram,  Fig.  4,  are  drawn  the  special  characteristic 
curves  of  the  binding  post  potential  Ex,  calculated  from  Figs.  1  and 
2,  which  correspond  to  the  dynamo  load  when  carrying  a  current  / 
in    the  two    limiting   cases  ip  —  o  and  ^  =  90°,  for   all  field   excita- 


tions and  a  = 


These    are     the    curves     1    and     2,     between 


which,  for  all  possible  values  of  <l>,  must  be  the  binding  post  poten- 
tials of  the  dynamo  with  the  current  /. 

Besides  the  quantity  A',  determining  the  eflSciency  of  the  dynamo, 
this  method  gives  a  clear  picture  of  the  leakage  conditions  of  the 
machine.  The  ampere-turns  of  the  "current-carrying"  armature 
windings  must  act  inductively  on  the  same  magnetic  circuit;  the 
lines  of  force  which  are  induced  by  one  of  these  windings  without 
cutting  the  turns  of  the  other,  are  designated  as  scattered  lines. 

We  will  assume  that  100  X  S,  per  cent,  of  the  total  lines  induced 
by  the  field  winding  and  100  X  5.  per  cent,  of  the  total  lines  of 
the  armature  winding  are  scattered  and  so  lost  for  useful  inductive 
working. 

Let  the  number  of  turns  of  the  field  be  Wx,  and  of  the  armature 
a'n,  in  which  both  numbers  are  to  be  reduced  to  the  same  magnetic 
circuit.  This  reduction  is  easily  accomplished  by  the  help  of  a 
schematic  drawing,  in  which  the  magnetic  circuit,  that  is,  the 
closed  courses  of  the  magnetic  lines  of  force  in  the  dynamo,  are 
drawn  as  linear  conducting  circuits,  in  analog)  to  the  diagram  for 
branching  electric  currents,  and  the  ampere-tTirns  of  the  armature 
and  the  field,  at  the  places  where  the  windings  are  cut  by  the  cir- 
cuit of  the  lines  of  force,  are  designated  as  magnetomotive  forces, 
analogously  to  electromotive  forces.  The  number  of  lines  of  force, 
in  analogy  to  a  current  strength  is  calculated  for  every  part  of  the 
circuit  according  to  KirchhofF's  rules  for  divided  currents.  For  the 
short  circuit,  equality  must  obtain  between  the  magnetomotive 
forces  of  the  armature  current  and  the  field  current,  as  far  as  the 
ampere-turns  which  occasion  the  scattered  induction  and  tho-e 
which  induce  the  E.  M  Fs.  c,  and  i,.  These  equal  ones  are  the 
magnetomo'.ive  forces  which  induce  the  E.  M.  Fs.  E  and  c'x. 

We  thus  obtain  the  important  condition: 

(1  —Si)  li,  Wx  =  

sin  a 

in  which  Zo  is    the  continuous  field    current,  and    the  factor    1.4  in 

the  right  member  the  amplitude  of  the  mean  value  of  /„. 

If    the  field    sj'stem  possess    a    single  magnetizing    coil,  «i,  as  is 

easily  seen,  must  be  multiplied  by  half  the  number  of  poles;  and  if 

the  armature  system  consist  of  A'  phase  divisions,  :(•■<,  in  the    right 

hand  member,  is  to  be  multiplied  by  —  '  and  7i'«  signifies  the  num- 
ber of  turns  of  one  phase  division. 

From  this  equation,  which  besides  the  number  of  turns  presup- 
poses only  the  observation  of  the  curve  A.,  we  obtain  for  every 
excitation  of  field,  the  value  of  the  loss  of  potential  in  per  cent.  • 
that  is,  the  value  of  the  ratio  of  the  counter  E.  M.  F.  e  to  the 
E.  M.  F.  E,  of  the  dynamo  with  a  load  current  /: 


„  =       ;  or,  also,  -    : 
E     /  E 


Iwi     1.4  (1  -t-  5,: 


j'o  w,     (1— Si)  sin  a 

That  is  to  say,  c  has    the  same    ratio  to  E  as  the  load    current    has 

to    the    short-circuit  current,  with    constant    excitation;  or    as    the 

number    of    ampere-turns    of    the    armature    to  those  of    the  field, 

multiplied  by  a  factor  approximately  equal  to  1.4.     This  factor  is: 

1.4  (1  -h  5-,)         to  Wx 

(1  —  ^'i)  sin  a       /„  Wi 

The    leakage  value  5',  is,  on    the    other    hand,  easy  to    calculate 

when  the    principal  dimensions    are  known,  so  that    the  preceding 

formula  will    give  the  value  of    Si,  which  is    difficult    to  calculate. 

The  total  magnetic  resistance  p  of  the  magnetic  circuit  of    the  field 

and  armature  windings  is  calculated  in  the  usual   manner  from  the 
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individual    resistances  of    the   air   gaps    and    the  iron    parts  at    tbe 
cbosen  satur.itions. 

If  we  desiRnate  the  total  number  of    lines  induced  by  tbe  ampere 
turns  of    tbe  field    by  .  " ,  and    tbe    number  of    alternations  ot    the 
dynamo  by  «,  tbe  well-known  equations  obtain: 
(B  .  Zf.  .  2  ff  «  4  n-  . 

E  =  : — rr—  TT  »o  »i  =  (B  p  1  +  -Si). 

1.4  X  10"        30 

S.6  Jo  Wi  Wi  n 

Also,  t  4-  •S'.  = ^r— -.y—  • 

E  p  10" 

On  the  other  hand,  in  the  case  of  the  short  circuit  : 
8  wi'  «  (1  4-  -S'li) 


^"  ^  =  ^'  ""''  ^  =P  (1  +  5.)  (1  -  5.)  sin  a.  10» 
This    last  equation    shows    us  the    constructive    meaning  of    the 
apparent    resistance  A'  of    the  dynamo.      R  increases  proportionally 
to  H,  and  with  the  square  of  the  number  of  turns. 

By  means  of  this  sketch  I  believe  that  I  have  shown  a  very  con- 
venient method,  which  I  have  myself  tested  in  a  number  of  practi- 
cal cases,  giving  direct  values  which  make  possible  an  exact  and 
unobjectionable  comparison  and  discussion  of  alternators.  Knowing 
the  characteristics  for  no  load  and  for  short  circuit,  the  limits  of 
the  loading  of  every  dynamo  for  a  prescribed  binding  post  potential 
can  be  determined  beforebaad;  that  is,  the  values  of  the  current 
strength  and  of  the  shifting  of  phase  between  the  current  and  the 
binding  post  potential. 

Three  months  ago  I  sent  a  theoretical  and  more  complete  discus- 
sion of  this  method  in  manuscript,  to  the  Berlin  Elektrotechnische 
Zeilschrift.  

Mode   of   Crossing   Broad   Rivers   or  Other  Bodies  of   Water 
Witliout  Wires. 


The  recent  experiments  of  Mr.  W.  H.  Preece,  in  England,  on 
telegraphing  without  wires,  recall  the  work  of  Morse  in  tbe  same 
direction,  an  account  of  which  is  contained  under  the  above  cap- 
tion in  Alfred  Vail's  "American  Electromagnetic  Telegraph,"  pub- 
lished in  1845.  In  a  letter  to  the  Secretary  of  the  Treasury,  and 
by  him  submitted  to  the  House  of  Representatives,  Dec.  23,  1844, 
Morse  referred  to  tbe  subject  as  follows: 

"In  the  autumn  of  1842,  at  the  request  of  the  American  Institute, 
I  undertook  to  give  the  public  in  New  York  a  demonstration  of  the 
practicability  of  my  telegraph,  by  connecting  Governor's  Island 
with  Castle  Garden,  a  distance  of  a  mile;  and  for  this  purpose  I 
laid  my  wires,  properly  insulated,  beneath  tbe  water.  I  had  scarcely 
begun  to  operate  and  had  received  but  two  or  three  characters, 
when  my  intentions  were  frustrated  by  tbe  accidental  destruction 
of  a  part  of  my  conductors  by  a  vessel,  which  drew  them  up  on 
her  anchor,  and  cut  Iheni  off.  In  the  moments  of  mottifiiation,  I 
immediately  devised  a  plan  for  avoiding  such  an  accident  in  future, 
by  so  arranging  my  wires    along  the  banks  of    the  river  as  to  cause 
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Arrangement  of  Circuits. 

the  water  itself  to  conduct  the  electricity  across.  The  experiment, 
however,  was  deferred  till  I  arrived  in  Washington ;  and  on  Dec. 
16,  1842,  I  tested  my  arrangement  across  the  canal,  and  with 
success.  Tbe  simple  fact  was  then  ascertained  that  electricity 
could  be  made  to  cross  a  river  without  other  conductors  than  the 
water  itself;- but  it  was  not  until  the  last  autumn  that  I  bad  the 
leisure  to  make  a  series  of    experiments  to    ascertain  the  law  of    its 


"The  accompanying  diagram  will  serve  to  explain  tbe  experiment. 
A,  B,  C  D,  are  the  banks  of  tbe  river;  N,  P,  are  the  battery;  E, 
is  the  electromagnet;  <x),  zu,  are  the  wires  along  the  banks,  con- 
necting with  the  copper  plates,  /,  g,  h,  i,  which  are  placed  in  tbe 
water.  When  this  arrangement  is  complete,  the  electricity,  gen- 
erated by  the  battery,  passes  from  the  positive  pole,  P,  to  the  plate, 
h,  across  the  river  through  the  water  to  plate  ;,  and  thence  around 
the  coil  of  the  magnet,  E,  to  plate/,  across  tbe  river  again  to 
plate  g,  and  thence  to  the  other  pole  of  the  battery,  N.  The  num- 
bers 1,  2,  3,  4,  indicate    the  distance   along  tbe  bank    measured  by 


the  nutnber  of  times  of  the  distance  across  the  river.  The  distance 
across  tbe  canal  is  80  feet." 

A  table  is  included  giving  the  deflection  of  a  galvanometer  with 
different  battery  ])ower  and  size  of  plates,  and  the  experiments  are 
declared  to  show  that  "electricity  crosses  the  river,  and  in  quantity 
in  proportion  to  the  size  of  the  plates  in  the  water.  The  distance  of 
the  plates  on  the  same  side  of  the  river  from  each  other  also  effects 
tbe  result.  Having  ascertained  tbe  general  fact,  I  was  desirous  of 
discovering  the  best  practical  distance  at  which  to  place  my  copper 
plates,  and  not  having  the  leisure  myself,  I  requested  my  friend. 
Prof.  Gale,  to  make  the  experiments  for  me.  I  subjoin  bis 
letter  and  the  results.  " 

Tbe  letter  from  Prof.  Gale  dated  New  York,  Nov.  5,  1844,  is  as 
follows: 

' '  I  send  you  herewith  a  copy  "of  a  series  of  results,  obtained  with 
four  different  sized  plates,  as  conductors  to  be  used  in  crossing 
rivers.  The  batteries  used  were  six  cups  of  your  smallest  size,  and 
one  liquid  used  for  tbe  same  throughout.  I  made  several  other 
series  of  experiments,  but  these  I  most  rely  on  for  uniformity  and 
accuracy.  You  will  see,  from  inspecting  the  table,  that  tbe  dis- 
tance along  tbe  shores  should  be  three  times  greater  than  that  from 
shore  to  shore  across  the  stream ;  at  least,  that  four  times  the  dis- 
tance does  not  give  any  increase  of  power.  I  intend  to  repeat  all 
these  experiments  under  more  favorable  circumstances,  and  will 
communicate  to  you  the  results." 

The  tables  referred  to  give  deflections  of  a  galvanometer  with 
plates  of  different  sizes  and  for  different  distances  along  the  bank. 

Morse  says  in  conclusion,  that  "as  the  result  of  these  experiments, 
it  would  seem  there  may  be  situations  in  which  the  arrange- 
ments 1  have  made  for  passing  electricitj"  across  the  rivers  may  be 
useful,  although  experience  alone  can  determine  whether  lofty  spars 
on  which  the  wires  may  be  suspended,  erected  in  the  rivers,  may 
not  be  deemed  the  most  practical.  The  experiments  made  were  for 
but  a  short  distance;  in  %vhicb,  however,  the  principle  was  fully 
proved  to  be  correct.  It  has  been  applied  under  tbe  direction  of 
my  able  assistants,  Messrs.  Vail  and  Rogers,  across  the  Susquehanna 
River,  at  Havre-deGrace,  with  complete  success — a  distance  of 
nearly  a  mile.  " 

One  More  Evidence  of  Returning  Prosperity. 


It  is  not  alone  in  increased  wages  and  in  the  growing  volume  of 
business  that  we  notice  the  turn  of  the  tide.  There  are  other  indica- 
tions that  are  equally  convincing.  A  manufacturing  firm  which 
had  the  misfortune  some  months  ago  to  be  caught  in  the  financial 
panic,  but  which  had  also  the  strength  and  courage  to  fight  its  way 
through,  has  just  sent  The  Electrical  World  a  check  for  $100, 
but  dated  January  24,  1895.  The  check  was  accompanied  by  the 
following  explanatory  note: 

"We  enclose  herewith  our  check  for  $100.  You  will  notice  that 
this  check  is  dated  way  back  into  antiquity.  It  also  bears  with  it 
quite  a  history.  When  the  check  was  made  out  to  your  order  last 
Januar)-,  with  the  intention  of  making  paj'ment  on  account  of  our 
advertisement,  this  company  was  right  in  the  midst  of  those  stormy 
days  that  many  corporations  encounter  on  some  occasions  in  their 
career.  It  occurred  to  the  writer  that  he  might  better  hold  the 
check  over  for  a  day  or  two  and  await  developments  which  were 
pending  at  that  time.  After  the  lapse  of  a  few  days  he  found  out 
that  the  crisis  bad  come,  and  the  tight  was  on,  and  it  was  a  good 
thing  that  the  check  had  not  been  forwarded.  However,  it  is  sent 
you  herewith,  and  the  writer  is  pleased  to  add  that  the  company 
has  successfully  stormed  the  fort.  " 

We  congratulate  our  fr'euds  upon  the  return  of  brighter  days,  and 
trust  that  the  publication  of  their  experience  will  have  tbe  effect  of 
encouraging  others  who  have  not  fully  recovered  from  the  effects  of 
the  recent  financial  storm. 


Progress  Abroad. 


The  progress  of  the  electrical  industry  in  Europe  is  well  indicated 
by  the  output  of  the  large  Swiss  factory  at  Oerlikon.  The  number 
of  dynamos  made  by  this  firm  up  to  the  end  of  May  is  3.318,  many 
of  which  are  very  large  machines;  the  number  of  transformers  is 
1,843;  more  than  half  of  these  dynamos  and  transformers  were 
made  during  the  last  two  years;  during  that  time  69  traveling 
cranes  were  constructed,  representing  a  total  lifting  power  of  1,600,- 
000  pounds. 
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POWHR  ri.ANT  ANI>  TWO   rllASI-:   SVSTKM  OF  CUKRENT  DISTRIIIUTION. 

F  all  the  branches  of  elec- 
tricity, that  dealing  with 
jjolyphased  curri'nts  offers 
by  far  the  jjrt'atest  interest 
at  the  present  time,  and 
this  is  tnie  whether  we  con- 
sider the  immense  6eld  of- 
fered for  tlie  utilization  of 
the  polypbased  principle, 
or  the  beaulifnl  flexibility 
and  simplicity  of  its  appli- 
cation. 

As  compared  with  either 
the   direct  or  simple    alter- 
natinj;    current,    the    poly- 
phase    system      has      important      advantaj;es.       Direct      currents, 
although    available  for  most    uses  to  which  electricity  may  be    put, 
have  a  limited  range  in  the  transmission  of    energy  because  of    the 
comparatively  low  voltage  necessitated  by  the  use  of  a  commutator. 
The  simple  alternating  curient,  by  reason  of  the  fact  that  it  can  be 
easily  and    efficiently  transformed    from  a  high  to  a  low  voltage,  or 
vice  versa,  furnishes  the    ideal  means  for    transmitting    power  over 
long  distances.   Unfortunately,  however,  while  the 
power  thustrausmi  ted  is  available  for  lighting,  a 
difficulty   is    offered    to    its  utilization  for    power 
purposes  from   the  fact  that   the   so-called  single- 
phase    motor  will  not  start  with  load  and  will  not 
run  at  varying  speed. 

Polyphase  currents  combine  the  advantages 
lacking  in  both  the  others;  they  can  be  used  for 
long-distance  transmission,  since  they  can  be 
easily  converted  by  transformers  up  to  any 
desired  voltage,  the  same  as  the  simple  alternat- 
ing current;  and  they  are  available  for  the  optr- 
ation  of  self-starting  motors  requiring  large 
starling  torque  or  variations  in  speed.  Where  a 
direct  current  is  necessary  for  electrolytic  work, 
etc.,  it  may  be  obtained  from  a  polyphase  cir- 
cuit by  means  of  rotarj'  transformers.  Thus 
directly,  or  through  the  use  of  transformers,  poly- 
phase currents  meet  every  known  requirement 
of  electrical  energy.  The  only  objection  that 
can' be  urged  against  their  universal  adoption  is, 
that  they  require  more  than  two  wires  for  con- 
veying the  energy. 

As  a  simple  exposition  of  the  principles  of 
polyphase  currents  may  have  an  interest  to  some 
of  our  readers,  and  enable  them  to  follow  more 
satisfactorily  the  account  of  their  practical  appli- 
cation herein  given,  we  print  in  another  column 
an  article  in  which  the  subject  is  briefly  treated 
in  an  elementary  manner,  and  with  especial  refer- 
ence to  induction  motors. 

The  Weslingliouse  Company  holds  a  series  of  29 
American  patents  on  the  polyphase  system  of  alter- 
nating currents,  issued  between  May  1,  1888,  and 
Dec.  8.  1891,  to  Nikola  Tesla.  The  first  large 
installation  of  apparatus  operated  under  this  system 
was  made  at  the  World's  Fair.  Since  that  time 
many  other  installations  have  been  made,  chief 
of  which  is  the  Niagara  plant,  now  the  centre  of 
so  much    interest,  inquiry  and  investigation. 

Pozi'ir  Plant. — The  Westinghouse  Company  is 
convinced  that  the  most  economical  method  of 
distributing  power  through  mills,  factories,  etc., 
is  by  the  use  of  electricity,  and  as  it  also  believes 
in  the  superiority  of  polyphase  currents  for  work 
of  this  kind,  it  was  so  arranged  that  all  the 
machinery  in  its  new  factory  should  be  operated 
in  accordance  with  tins  latest  prac  ii-e. 

The  power  plant  at  East  Pittsburg  is  a  fine  ex- 
ample of  the  latest  developments  in  steam  and  electrical  engineering, 
as  well  as  of  the   most  modern    and    economical    methods  of   power 


Company's  generation  and  distribution.  The  plant  is  almost  identical  with  one 
that  might  be  used  for  the  supply  of  high-potential  long-distance 
transmission  circuits.  As  all  the  energy  generated  at  this  plant  ic 
used  within  a  few  hundred  yards  of  the  station,  the  jjotential  is  re- 
stricted to  only  a  few  hundred  volts. 

On  account  of  the  nearness  of  the  points  of  distribution,  polyphase 
currents  have  no  advantages  over  the  direct  current  in  the  way 
of  transmission  and  ilistribution,  but  their  superiority  is  quickly 
apparent  when  the  simplicity  and  ease  of  handling  the  generators 
and  motors  is  considered.  A  comparison,  for  example,  of  the  direct 
and  polyphase  generators  in  the  power  house  illustrates  the  point 
in  question.  Though  the  direct-current  machines  are  of  the  most 
improved  type,  their  commutators  of  necessity  have  daily  required  a 
certain  amount  of  attention,  while  the  polyphase  machines  have 
needed  hardly  a  half  hour's  care  since  they  began  operating 
some  five  or  six  months  ago.  Again,  the  motors  require  no 
starting  box  or  controller  when  staiting.  ;us  they  are  entirely  self 
contained,  and  it  is  only  neces.sary  to  throw  the  short-circuit  switch 
after  they  have  gotten  under  way,  in  order  to  have  them  take  up 
and  carry  their  regular  loads.  The  absence  of  commutators  and 
starting  boxes  obviously  make  the  polyphase  motors  in  every  way 
preferable  to  direct-current  machines  for  use  by  the  average  work- 
man. 

One  of  the  novel  features  in  the  operation  of  the  East  Pittsburg 
plant  is  the  coupling  of  direct-connected  alternators  in  multiple. 
Though   in  some  few  cases,  both  in   this  country  and   abroad,  belt- 
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Fig    1.— SOO-hi-  Dikect-Connecteu  Two-Ph.\se  Genekatob. 

driven   machines   have  been   run   in   parallel,  the   present   installa- 
tion is  one  of    the  first  instances  where  high-speed  engines  directly 


746 


THE    ELECXRICATv    'WORLO 


Vol,.  XXV.  No.  26. 


coupled    to  slow  speed    alternating-current   n3.ichines   have    been  so 
operated.     For  central  station  work  this  feature  is  one  of  much  im- 
portance,   as    heretofore   alternating-current    practice     has    tended 
almost    entirely  to  the  operation  of  generators    separately.     Though 
mauy  electrical  engineers  have  for  some  time   advocated  the 
multiple    arcing    of   alternators,   there    has    thus  far  been  a 
marked  conservatism  on  the  part  of  the  central  station 
manager  in  regard  to  such  methods.     A  glance  at  the 
verv  satisfactory  way  in  which  the  polyphase  machines 
at  East  Pittsburg  are  operating  would    demonstrate  to 
the  most  sceptical  that  the    running  of   alternators  in 
multiple  is  in  every  way  a  commercial    success.     In  a 
few    weeks,  we  shall,  no    doubt,  have    further  proof, 
on  a  large    scale,    of   the  practicability  of    paralleling 
alternators,  as  the  huge   generators    at    Niagara    Falls 
are  to  be  operated  on  this  plan. 

Poircr  House. — The  power  house  is  a  fine  example 
of  modern  design  and  adaptation  to  requirements ;  it 
is  206  feet  in  length  by  76  feet  wide,  and  open  to  the 
ridge  of  the  trussed  roof  62  feet  above  the  floor.  The 
building  is  of  brick,  resting  on  16-foot  stone  founda- 
tions laid  in  concrete.  .-VIl  beams,  girders,  etc.,  are 
iron,  and  the  roof  of  slate,  so  the  building  is  com- 
pletely fireproof. 

Boiler  Room.  — At  present  there  are  installed  five  bat- 
teries each  of  500  horse-power,  Pierpoint  vertical  water 
tube  boilers,  located  along  one  side  of  the  boiler 
house  as  shown  in  Fig.  3.  Directly  opposite,  there 
is  provided  space  for  a  similar  installation,  for  which 
there  is  already  beginning  to  be  a  need.  Fig.  2 
gives  a  cross-section  through  the  boiler  house  and 
shows  very  completely  the  plan  of  construction  of  the 
boilers.  From  this  it  will  be  noticed  that  the  boilers 
have  three  upper  drums  connecting  by  means  of  tubes  to  three  lower 
drums.  The  rear  drum  communicates  with  the  forward  ones  by 
means  of  a  steam  connection,  the  other  drums  being  all  connected 
together  by  water  tubes.  The  principle  of  the  Pierpoint  boiler  is 
that  when  the  feed-water  is  admitted  to  the  lower  rear  or  mud  drum. 


Fig.  2. — Cross-Section  of  Power  House. 
it  is  warmed  sufficiently  in  its  ascent  to  the  upper  rear  drum  to  deposit 
its  sediment  and  impurities  in  the  former.  From  there  the  water  is 
distributed  to  the  tubes  and  other  drums  where  the  steam  is  generated. 
The  boilers  each  occupy  a  space  18  feet  10  inches  square  and  22 
feet  754  inches    in    height.     There    are  321    three    and  a  half    inch 


Fig.  3. — Ground  Plan 
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tubes  connecting  the  various  drums.  The  three  bottom  ilninis  are 
30  inches  in  diameter,  the  two  forward  top  drums  42  inches  in 
diameter,  and  the  rear  one  36  inches  in  diameter. 

Steam  is  genenited  at  130  pounds  pressure-,  ami  is  delivered 
through  wrouj»ht-iron  feeders  equipped  with  Pratt  \-  Lady  valves, 
to  •  30-inch  main  which  runs  along  the  west  wall  of  the  boiler 
house.  The  main  passes  into  a  20-inch  Stratton  steam  separator 
of  the  type  shown  in  I'ig.  9,  which  was  s.ipplled  by  the  (loubert 
Manufacturing  Company  of  New  York,  and  is  perhaps  the  largest 
separator  ever  made  for  low-pressure  steam ;  the  pipe  then  dips 
below  the  floor  and  passes  up  on  the  other  side  of  the  fire  wall 
to  the  distributing  pipes  supplying  the  engines.  The  mains  and 
steam  pipes  are  all  supported  by  roller  bearings. 

The  boilers  are  each  fired  by  two  Roney  automatic  stokers, 
(Wg,  8),  fed  with  coal  from  cylindrical  iron  tanks  suspended, 
as  shown  in  I'ij;.  7,  from  the  roof  trusses.  The  stokers  are 
all  driven  by  a  single  Westinghouse  standard  five-horse-power 
engine,  ;is  shown  in  Fig.  7.  The  grates  of  the  stoker  form  a 
seriei  of  steps,  to  which  the  coal  is  ted  from  the  dead  plale  by  a 
pusher  having  a  vibratory  motion;  each  step  of  the  grates  is 
given  a  rocking  motion,  the  grate  surface  thus  alternately 
forming  a  series  of  steps  and  an  inclined  plane  with  the 
grates  partly  overlapping  like  the  shingles  of  a  roof.  In  this 
manner  the  fuel  is  worked  down  and  at  the  same  time  broken 
up.     The  rocking  motion  is  from  T  to  10  strokes  per  minute. 

The  ashes  from  the  grate  bars  drop   into  large    hoppers    below 
the  boilers  and  are  thence  delivered  to  cars  on  a  track  in  the  tun- 
nel below  the  floor  of  the  boiler  house.     These  arrangements  will 
be  clearly  understood  from    Fig.  3.     .\t    the  end  of    the    tunnel    is 
an  elevator  for  lifting  the  cars  to  the  surface,  where  they  are  run  to 
the  dump  and  the  ashes  used  for  filling  in. 

I  Smoke  connection  from  the  boilers  to  the  stack  is  made  through 
a  72  by  40-inch  brick  flue  running  the  length  of  the  building,  back 
of  the  boilers.  The  smoke-pipe  is  of  iron  and  was  erected  by  Riter 
&  Connoly  of  Pittsburg.  It  is  of  the  self-sustaining  type,  198  feet 
in  height  with  a  10-foot  core,  brick  lined  to  the  top,  the  whole 
snppoited  on  a  brick  base.  As  soon  as  additional  boilers  are 
installed,  there  will  be  erected  a  companion  chimney. 

Coal  is  brought  to  the  power  house  by  means  of  an  elevated  railway 


Fig.  4.— Power  House. 

track  (Fig.  4),  from  which  it  is  dropped  through  a  chute  into  bins 
located  at  the  east  end  of  the  power  house.  On  its  way  to  the  bins 
the  coal  passes  through  a  crusher  if  necessary.  From  the  bins  the 
fuel  is  hoisted  60  feet  by  means  of  a  chain  bucket  elevator,  which 
empties  it  into  a  conveyor  that  carries  it  to  the  tanks  feeding  the 
stokers.  The  capacity  of  each  of  these  tanks  is  8  tons,  and  the  total 
capacity  of  the  bins  about  150  tons.  A  15-hp  electric  motor 
drives  the  conveyor  and  a  20-hp  motor  operates  the  lift  and  runs 
the  crusher  when  required.  The  coal  apparatus  was  all  installed  by 
Heyl  &  Patterson  of  Pittsburg. 
It  is  so  arranged  that  feed  water  for  the  boilers  may  be  fed  under 
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reservoir  pressure  directlv  to  tlie  boilers,  or  run  into  the  feed-water 
heater,  from  which  it  is  forced  into  the  boilers  against  pressure  by 
means  of  12  by  7  by  18-inch  duplex  double-acting 
pumps,  manufactured  by  The  Wilson  &  Snyder 
Manufacturing  Company  of  Pittsburg.  They  are  of 
the  outside  packed  type  and  each  of  the  two 
pumps  installed  is  of  suflicient  capacity  to  supply 
all  the  boilers,  thus  insuring  continuity  of  service 
under  all  conditions.  The  pumps  are  each  fitted 
with  a  counter  and  there  is  also  a  water  meter 
connected  to  the  supply  pipe  so  that  all  water  fur- 
nished   the  boilers  is  accurately  measured. 

Part  of  the  exhaust  sleam  from  the  engine  is 
used  for  supplying  a  Warren-Webster  vacuum 
heater,  which  raises  the  temperature  of  llie  feed 
water  to  200-210  degrees  I'ahr.  Exhaust  sleani  is 
also  used  for  heating  the  buildings  and  the  con- 
densed water  from  the  radiators  and  heaters  is 
returned  to  an  elevated  tank  near  the  ea\es  of 
the  boiler  house  by  means  of  a  Warren-Webster 
vacuum  pump,  which  maintains  from  10  to  IS 
inches  vacuum  on  the  heating  system,  thus  relieving 
any  back  pressure  on  the  engines.  From  the 
elevated  tank  the  water  flows  by  gravity  into  the 
feed-water  heater,  where  the  level  is  maintained 
by  a  float.  When  the  returns  of  the  heating  system 
are  [insufficient  to  supply  the  demands,  the  float 
automatically  admits  cold  water.  The  above  sys- 
tem of  vacuum  heating,  known  as  the  Williams  system,  was 
installed    by    Warren,   Webster    &    Company,    of    Camden,    N.    J. 


supply  of  water  either  from  the  city  mains  or  from  a  large  reservoir 
recently  sunk   just   outside  the   power   house.      Furthermore,  there 


Fig.  6.— SOO-hp  Direct-Connected  D.  C.  Generator 
There  is  also  being  put  in    the  boiler  house  a  20  by  12  by  16  inch 
Snow  underwriters'  high-pressure  fire  pump,  which  is  to    obtain  its 


Fig.  5. — Intekior  of  Dynamo  Room. 

are    in    the     boiler     room    several     Westinghouse    air    pumps    for 
maintaining    air    pressure  used  in  the  manufacturing    departments, 
and  also  two  Webster  grease  separators,  as    well  as 
other  minor  but  necessary  apparatus. 

Engines. — The  five  engines  already  in  operation 
are  of  the  regulation  Westinghouse  compound  type 
illustrated  in  Fig.  10.  As  shown  in  the  power  house 
floor  plan,  the  high  and  low  pressure  cylinders  are 
arranged  side  by  side,  and  are  of  23  and  40  inches 
diameter  respectively,  having  a  20inch  stroke. 
When  running  at  regulation  speed  of  215  revolu- 
tions per  minute,  with  125  pounds  steam  pressure, 
they  develop  their  full  rated  capacity  of  500  horse- 
power. 

The  distinguishing  features  of  this  type  of  en- 
gine are  almost  too  well  known  to  need  repetition. 
They  are  distinctively  a  "high  speed"  and  not  a 
"high  speeded"  engine,  which  makes  them  par- 
ticularly adapted  for  direct  connection  to  electrical 
generators.  They  are  equipped  with  what  are 
known  as  momentum  governors,  which  instantly 
respond  to  the  slightest  changes  in  load  and  main- 
tain an  engine  speed  that  is  constant  from  second 
to  second  and  not  merely  an  average  speed  per  min- 
ute, a  point  of  great  importance  where  sudden 
changes  in  load  are  constantlj'  occurring.  The 
engines  are  made  single  acting  in  order  to  better 
withstand  the  wear  and  tear  which  the  modern 
high-speed  engines  are  called  upon  to  endure. 
Ry  reason  of  their  being  upright,  they  occupy  a 
comparatively  small  space,  and  all  working  parts 
are  incased  and  kept  bathed  in  oil. 

Dynamo  Room.  — The  dynamo  room  at  the  west 
end  of  the  building  is  76  by  70  feet,  and  com- 
pletely separated  from  the  boiler  room  by  an  8- 
inch  fire  wall;  a  glance  at  the  floor  plan  will 
show  the  general  arrangement  of  the  apparatus 
here  installed.  The  equipment  consists  of  three 
500-horse  power  two-phase  generators  and  two 
500-horse-power  direct-current  machines,  each 
connected  to  a  500-horse-power  Westinghouse  com- 
pound engine  of  the  type  illustrated  in  Fig.  10. 
These  machines  are  already  in  operation,  and 
there  is  being  erected  an  additional  500-horse- 
power,  direct-current  generator,  direct-connected 
to  a  SOO-horse-power  steeple-compound  West- 
inghouse engine  of  a  new  type.  As  seen  from 
Fig.  3  the  three  machines  of  each  class  are  ar- 
ranged on  either  side  of  the  room.  Each  of  the  generators  rests 
on   a   bedplate  in    common    with  its  engine,  to  which    it    is  direct 
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conuected  by  means  of  a  nexil>le  cou]iliiig.  The 
space  occupied  by  the  steeple  engine  and  its  dy- 
namo is  only  17  feet  by  8  feet  (>  inches;  the  other 
live  double  units  occupy  a  space  22  feet  by  8  feet 
6  inches.  There  is  also  installed  a  revolving  trans 
former,  or  two-phase  motor,  used  for  driving  a 
direct-current  arc  lighting  machine,  and  also  for 
supplying  the  exciting  currtnt  for  the  fields  of  the 
polyphase  generators.  .\n  overhead  crane  affords  a 
i|uick  and  convenient  nietlwd  of  handling  appar- 
atus to  be  installed  or  repaired. 

Jiirect-Ciirtint  dcnerators. — The  generators!  Fig. 
6)  are  all  of  the  Westinghouse  standard  type;  that 
is,  they  have  a  .slotted,  ventilated  armature  and  a 
cast-iron  yoke  with  inwardly  projecting  pole-pieces 


Fig.  ".— Boilek  Room. 

with  a  10';  inch  face,  is  of  the  best  grade  copper, 
properly  tempered,  an<l  built  up  with  Cana<lian  mica. 
The  current  is  collected  by  means  of  a  six-arm 
brush-holder  carrying  three  carbon  brushes  per 
arm.  The  bearings  have  a  spherical  seat,  so  that 
they  are  at  all  times  self-aligning.  Below  the  bear- 
ings are  large  reservoirs  for  oil,  which  is  carried  up 
to  the  shaft  by  means  of  brass  rings,  thus  affording 
automatic  lubrication.     The  pole-pieces   are  built  up 


-RoNEv  Stoker. 

of  laminated  steel.  The  general  dimensions  are  7  feet  10  inches 
by  8  feet  8  inches  and  8  feet  3  inches  in  height.  The  arm- 
ature winding  consists  of  bars  of  copper  threaded  through 
slots  in  the  core  and  so  connected  as  to  give  a  two  circuit  wind- 
ing, which  at  all  times  insures  e(;ual  distribution  of  current  through- 


SqjHaaan^ 


Fig.  9.— Stkatton  Separator. 


Fig.  10. -500-hp  Westinghouse  Compound  Engine. 


out  the  coils.  The  armature  is  46  inches  in  diameter,  keyed  and  of  sheet  steel  punchings  riveted  together;  thus  constructed  they 
pressed  on  to  a  7-inch  shaft,  which  is  104's  inches  in  length  and  48\s  are  sent  to  the  foundry  and  there  have  the  yoke  cast  solidly  about 
inches  between  journals.     The   commutator,  26   inches    in  diameter       them.      This  method    of   construction    insures   perfect    mechanical 
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single  wiiidinj;,  as  regulation  is  secured  through  a  rotary 
transfoniier  which  supplies  the  total  field  current.  The 
armature  is  very  siniilar  to  the  direct-current  liub  or  spider, 
the  whole  design  providing  for  thorough  ventilation  during 
oi)eration.  The  periphery  contains  some  ')2  slots,  in  which 
the  bar  winding  used  is  held  in  position  by  strips  of  rigid 
insulating  material  secured  by  grooves  inside  of  the  slots. ' 
The  type  of  winding  used  affords  excellent  ventilation,^ 
avoids  the  neccs.sity  of  any  b  uding  wires  on  the  surface  of 
the  armature,  is  symmetrical  in  form,  and  particularly^ 
attractive  in  appearance.  It  is  of  the  continuous  type,  and] 
the   four  connections  are  brought  out  at  points   'JO   degrees! 


Fir,.  11.— Two-Ph.^.sk  Motok  l)^l\  ini.  Link  of  SiiAFTiNr,. 

contact  between  laminated  and  cast-iron  parts,  and  affords  the  most 
efficient  form  of  pole-piece.  The  lower  half  of  the  field  yoke  and 
the  bearing  supports  are  ca.st  in  one  solid  piece,  thereby  securing 
rigidity  and  strength.  The  field  winding  is,  of  course,  compound, 
the  series  coils  being  copper  strips  of  three-quarter  inches  cross- 
section.  The  machines  develop  750  amperes  at  500  volts  when  run- 
ning at  normal  speed,  which  is  215  revolutions  per  minute.  The 
points  of   commutation    are  constant  under  all   loads,  and   the   ma- 


FiG.   12.— Rotary  Transformer  Direct-Connected  to  D.  C. 
Arc  Generator. 

from  each  other,  to  four  collecting  rings,  where  the  current  is 
collected  by  means  of  copper  brushes.  The  collecting  rings  are 
S',  inches  in  diameter,  with  a  I'^-inch  face.  There  are  four  brush- 
holder  arms,  two  per  circuit,  which  carry  two  brushes  to  each 
arm      in      order      to      insure     efficient    contact.        The    polyphase 


Fig.  14.— 60-hp  Two-Puase  Motor  in  Section  C. 

chines  will  carry,  for  short  periods,  as  high  as  75  per  cent,  over- 
load without  damage  or  undue  sparking.  The  generators  have  an 
efficiency  of  about  95  per  cent. 

PolypAase  Generators.— These  machines,  (Fig.  1),  are  of  the  same 
general  form  and  dimensions  as  the  direct-current  generators.  The>- 
have  14  laminated  steel  pole- pieces,  built  up  and  cast  into  the  yoke  in 
the  same  manner  as  described  above.     The  exciting  coils  have  but  a 


Fig.  13.— 40-hp  Two-Phase  Motor  in  Section  B. 

machines  run  at  the  same  speed  as  the  direct  generators— 
215  revolutions  per  minute.  They  generate  current  of  3,000  alter- 
nations at  a  potential  of  240  volts.  Their  normal  output 
is  400  amperes  on  each  of  the  two  circuits,  and  at  this  load  the 
machines  have  an  efficiency  of  about  95  per  cent.  These  generators 
are  usually  run  in  multiple,  operating  as  perfectly  and  satisfactorily 
as  any  direct-current  machines. 
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Switfhboardi. — At  i)ri.-seiit  there  are  installed  two  temporary 
switchboards,  which  will  be  replaced  by  handsoiiie  Italian  marble 
incombustible  boards,  one  for  the  direct  current  and  one  for  the 
polyphase  system.  These  boards  will  be  of  a  new  and  improved 
type,  a  sin>;le  marble  slab  over  five  feet  long,  two  feet  wide  and  one 
and   three-(|uarter    inches   thick,   t.ikiii}>    the    place  of   a    number  of 


Fig.  15. — 5-hp  Two-Phase  Motor  Running  Hot  Blast  Fan. 

smaller  units.  The  apparatus  will  be  mounted  directly  on  the  face 
of  the  marbles,  which  will  be  supported  by  iron  bracings  against  the 
wall.  Each  board  will  consist  of  one  load,  five  generator  and  five 
feeder  panels.  The  load  panel  will  be  equipped  with  wattmeters 
and  voltmeters  for  measuring  the  total  output  of  the  machines  in 
multiple.  Each  of  the  dynamo  panels  will  contam  signal  lamps, 
main  switches,  voltmeter  and  ammeter  switches,  ammeters,  rheo- 
stats, and  synchronoscopes  or  phase  indicators  on  the  polyphase  board 
for  throwing  in  multiple.  The  feeder  panels  will  be  equipped  with 
lamps,  ammeters,  fuses  or  circuit  breakers,  switches,  etc. 

Distributing  System. — Up  to  the  point  at  which  the  current  leaves 


Fig.  17.— Two-Phase  Motor  Operating  Elevator. 

the-'switchboard  for  supplying  the  transmission  circuits,  the  instal- 
lation is  identical  with  that  which  would  be  used  for  long-distance 
work.  If  the  energy  were  to  be  used,  for  example,  at  Johnstown, 
Pa.,  7S_miles  distant,  it  would  onlyibe  necessary  to  connect  in  con- 


verters and  transform  the  pcjteutial  from  240  to  perhaps  10,000  or 
15,000  volts,  a  potential  which  is  perfectly  feasible  and  in  use  in 
parts  of  this  country  and  in  Europe. 

In  the  Westinghouse  plant  the  current  is  distributed  through  cop- 
per cables  covered  with  simple  water-proof  insulation.  These  are 
carried  on  heavy  iron  brackets,  with  special  malleable-iron  feed- 
wire  insulators  manufactureil  by  the  (Jhio  Itrass  Company.  To  the 
main  building  there  are  run  18  condnctors,  arranged  as  in  iMg.  19. 
The  eight  cables  nearest  the  support  marked  1-3,  1-3,  2-4,  2-4  in  the 
diagram,  are  each  of  500,000  circular  mils  cross-section  and  are  used 
for  conveying  polyphase  current  useil  in  power  work.  The  wires 
are  arranged  as  numbered  in  order  to  avoid  mutual  and  self- 
inductive  affects,   wires  1  and  2  conveying  one  of    the  two  cnrrenls. 


Fig.   16. — 40-Hl'    T\Mi-l'liA.',h    MoTuK    LlKI\iN(j   \'H.MiLATING    Fa.n. 

and  3  and  4  the  other  one,  which  differs  90  degrees  in  phase  from 
the  first.  The  four  outside  wires  marked  "-4-  and  -f- ,  and — ," 
are  also  of  500,000  circular  mils  cross-section  and  are  used  for 
direct  currents,  supplying  the    testiiij;    departments.     Of    the  lower 


j*'if:±3i 
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Fig.  18.— Two  30-ni'  Tw<i-Piia.si.    Mmt.iks    Dkin  in.,   I.ini;,s  .^i 
Shafting  in  Section  D. 

six  cables  the  four  inside  ones  are  marked  1-3,  2-4,  and  convey 
polyphase  currents  used  for  lighting.  These  cables  are  of  500,000 
circular  mils  cross-section.  The  two  outside  cables  marked  "plus" 
and  "minus"  are  of  2.SO,000  circular  mils  cross-section  and  convey 
direct  current  used  for  the  operation  of  some  small  stationary  motors 
and  for  various  other  purposes.  Energy  is  conveyed  to  the  car- 
penter shop  by  four  250,000  circular  mils  cables,  transmitting  poly- 
phase currents.  The  punch  shop  is  supplied  with  similar  energy 
through  eight  210,000  circular  mils  cables  and  the  warehouse  by 
four  500,000  circular  mils  cables.  At  the  various  motors  four  con- 
nections are  made  to  the  mains,  through  two  double  joint  switches 
and  fuses,  as  shown  in  Fig.  IS. 
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As  a  rule  the  Tesia  motors  are  belted,  as  shown  in  Figs.  11, 12,  13 
and  18,  to  short  lengths  of  shafting  from  which  the  machinery  is 
driven.  A  detailed  description  of  the  latest  forms  of  the  Westing- 
house  polyphase  motors  will  be  given  in  the  ne.xt  issue.  The  loca- 
tion of  the  motors  and  their  horse  power  is  given  in  the  appended 
table: 

2a)-VOI.T,  POLYPHASB  MOTORS. 


Horse  Power. 


10.      IS.      20.      2S.       30.      40.      60.      75.  Motors.  H.  P. 


Machine  Shop 2 

Detail  I>eparlmeiit 2 

ISlncksmith  Shop 1 

Punch  Shop 2 

Brass  Foundry 2 

Carpenter  Shop 1 

PaintShop 2 

Tola's 12 


SOO  VOLT  DIRECT  CURRENT  MULTIPOLAR  MOTORS. 


Horse  Power. 

m      5      7)4      10 


Two  30  Ion  Sliaw  Cranes,  67  ft.  span 

Two  10-lon  Aellcrs  Cranes,  32  ft.  span 

Two  10  ton        "  '■  ■■        ■■     

Two  10-ton  Gale  &  Towne  Cranes,  22  ft.  span. 


Totals 6 


Throughout    the  factory   there  are   17   electric,  freight   and   pas- 
senger   elevators  which  were    at    first    operated   by    direct    current; 


Fig.  20. — Bridge  E.nd  of  30-Ton  Crane. 

these  are  rapidly  being  replaced  by  multiphase  motors.  The  ele- 
vators are  all  belt  driven  as  shown  in  Fig.  17,  but  there  is  no  objec- 
tion to  their  being  direct  connected  whenever  so  desired.  The 
motors  vary  from  20  to  30  horse  power  capacity.  Fig.  20  gives  a 
view  of  the  bridge  end  of  one  of  the  two  30-ton  Shaw  standard 
single  trolley  electric  cranes  in  the  main  shop,  which  were  supplied 
by  Manning,  Maxwell  &  Moore,  of  New  York.  These  cranes  are 
equipped  with  the  electric  and  mechanical  brakes  and  operated  by 
Weslinghouse  motors  especially  designed  and  built  for  them.  The 
span  is  67  feet  and  each  of  the  cranes  has  a  travel  the  full  length  of 
the  shop.  

Electric  Omnibuses. 


It  is  reported  that  two  lines  of  omnibuses,  to  be  electrically 
propelled,  will  shortly  start  running  between  Hammersmith  and 
Liverpool  Street  stations,  London — one  line  running  north  of 
the  park  by  Netting  Hill,  Bayswater  and  Oxford  Street ; 
the  other  on  the  south  by  Kensington  and  Piccadilly. 

Needed  Here  Light. 


The  Electric  Lighting  Committee  of  Belfast,  Ireland,  at  its 
last  meeting  considered  an  application  from  the  gas  company 
for  the  supply  of  electric  current  to  the  gas  works.  Some  amuse- 
ment was  caused  by  the  application,  which  was  referred  to  the 
city  engineer  for  report. 
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Teleplione  Trunk  Lines  in  England. 

The  first  and  most  important  stage  in  the  eslablislinient  of  a  tele- 
phone system  for  the  I  nitid  Kingdom  in  conjunction  with  the  post 
office  was,  we  learn  from  the  London  I-'Ji'drical  Engineer,  recently 
completed,  and  I,oiulon  for  the  first  time  put  into  telephonic  com- 
munication with  Edinburgh,  Glasgow,  Belfast  and  Dublin.  The 
most  easterly  wire  from  London  inns  to  Ipswich,  by  way  of  Chelms- 
ford and  Colchester,  and  the  most  southernly  to  Brighton,  two 
wires  being  used  in  each  case.  The  Midlands  are 
served  by  a  line  of  from  sixteen  to  four  wires, 
passing  through  Nottingham,  Sheffield  and 
Leeds,  to  Newcastle,  and  feeding  Derby,  Birm- 
ingham and  Leicester  from  Sheffield  and  Not- 
tingham; Manchester  and  Liverpool,  on  the  one 
side,    and    Hull   on  the   other, 
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from  Leeds;  and  Hexham  and 
Morpeth  from  Newca.stle  At 
Birmingham  the  line  is  taken 
.vouthwest  to  Newport,  Cardiff 
and  Swansea,  and,  by  another 
network,  to  Bristol,  Exeter  and 
Plymouth.  At  Leeds,  the  com- 
munication strikes  off  to  the 
northwest,  and  passes  through 
Carlisle  to  Glasgow  and  Edin- 
burgh, for  Scotland,  and  to 
I'ortpatrick,  where  a  submarine 
cable  across  St.  Patrick's  Chan- 
nel is  laid  to  Donaghadee, 
and  touch  is  gained  with  Bel- 
fast and  Dublin.  These  lines 
are  already  completed  and  in 
working  order;  but  there  is 
still  in  progress  a  syste  direct 
from  London  to  Birmingham, 
leading  on  to  Derby,  where  it 
will  branch  to  Liverpool  and 
Manchester,  passing  through 
Cottonopolis  to  a  point  where 
it  will  join  the  Leeds-Carlisle 
communication.  The  direct 
service  from  London  to  Bris- 
tol, Southampton  and  Ports- 
mouth will  be  secured  by  six 
wires  running  to  Salisbury, 
where  they  will  separate,  four 
turning  to  the  Bristol  Channel 
and  two  to  the  Solent.  A 
couple  of  wires  from  Newcastle 
to  Sunderland,  and  two  more 
from  the  same  centre  to  Dar- 
lington and  Stockton,  will  com- 
plete the  scheme  of  the  depailment.  Alto- 
gether, a  total  of  10,375  miles  will  be  covered, 
and  2,829  tons  of  copper  will  be  consumed, 
in  the  following  proportions:  2,719  miles,  at 
800  pounds  of  copper  per  mile  per  wire;  4,914, 
at  600  pounds;  2,646,  at  400  pounds;  and  the 
submarine  cable,  24  miles  in  length  which, 
being  quadruple,  gives  a  total  of  %  miles. 
The  mileage  at  present  completed  is  7,595  miles. 
The  extent  of  private  undertakings  to  be  pres- 
ently absorbed  is  about  28,000  miles.  The 
distance  to  Dublin,  as  traversed  bj-  the  wire, 
is  467  miles,  which  is  a  notable  increase  on  the 
334  miles  followed  by  the  railway  from  Euslon 
via  Holyhead.  The  longest  circuit  over  which 
the  posloffice  authorities  have  spoken  by  link- 
ing the  largest  possible  number  of  wires  is 
1,270  miles,  and  the  result  of  the  experiment  is  considered  by  them 
to  be  quite  satisfactory. 
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Fig.  19.— Pole 
Line  Construc- 
tion. 


Amount  of  Light  Per  Capita  in  Paris. 


The  amount  of  artificial  lighting  in  Paris  in  1855  is  said  to  have 
been  3,765  candle-hours  per  year  per  capita,  which  was  increased 
to  11,302  in  the  year  1889. 
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Polyphase  Currents  and  Motors. 


Much  coofusion  has  been  created  in  the  minds  of  beginners  by 
the  habit  of  some  writers  of  using  current  in  the  singular  when 
writing  of  polyphase  currents.  This,  of  course,  is  a  manifest  error, 
the  presence  of  the  word  phase  iu  itself  carrying  a  contradiction. 
As  will  be  illustrated  later  on,  a  polypbase  system  is  one  in  which 
two  or  more  simple  alternating  currents  are  employed,  but  which 
do  not  simultaneously  p.iss  through  an  identical  value,  as,  for 
example,  the  maximum  value.  That  is,  one  of  the  two  simple 
alternating  currents  of  a  two-phase  system  passes  through  its  max- 
imum value  a  quarter  period  after  the  other,  while  in  the  three- 
phase  system  the  three  simple  alternating  currents  have  phase  dif- 
ferences of  a  third  of  a  period. 

In  every  alternating-current  circuit   the   potential  is  first   positive 


Fig.   1. 

and  then  negative;  that  is,  the  current  in  one  half- period  flows  in 
one  direction  and  in  the  other  half-period  in  the  opposite  direction. 
This  change  of  value  of  the  potential,  or  electromotive  force,  of  the 
simple  alternating  current  is  usually  graphically  represented  by 
some  such  wave  line  as  shown  in  Fig.  1.  At  any  instant  the  value 
of  the  E.  M.  F.  is  determined  by  selecting  a  point  on  its  wave  cor- 
responding to  the  proper  time,  as  indicated  on  the  zero  line,  and 
referring  the  point  to  the  scale  at  the  left.  The  part  of  the  curve 
above  the  zero  line  is  usually  taken  to  indicate  positive  potential, 
and  that  below  the  zero  line  as  negative  potential.  It  should  here 
be  remarked,  however,  ttiat  the  zero  line  shown  in  the  diagrams  is 
one  chosen  for  convenience,  as  the  true  zero  line  would  be  one  tan- 
gent to  the  lower  portion  of  the  curve.  Reference  to  the  dia- 
gram will  show  that  an  alternation  occupies  half  the  time  of 
a  cycle,  and  that  a  cycle  or  period  is  the  total  change  that  takes 
place  in  the  E.  M.  F. ,  from  zero  to  maximum  in  one  direction, 
back  to  zero  and  to  maximum  in  the  opposite  direction  and  to  zero 
again.  With  a  bipolar  machine  one  cycle  is  completed  with  each 
revolution  of  the  araature,  and  with  a  four-pole  machine,  two 
cycles  per  revolution,  etc.  The  fluctuations  in  E.  M.  F.  go  on  con- 
tinuallj-  and  very  rapidly  iu  every  alternating-current  circuit  and 
distinguish  it  from  a  direct-current  circuit,  in  which  the  voltage  is 
constant  and  the  flow  of  current  continuously  in  one  direction.  In 
simple  alternating-current  ciicuits  it  has  been  customary  to  use 
about  16,000  alternations  or  8,000  periods  per  minute,  in  which 
case,  a  complete  period  occupies  only  about  1/133  part  of  a  second; 
lately,  however,  practice  has  tended  to  reduce  the  frequency  as  low- 
as  3,500,  and  in  some  cases  even  to  1,500  per  minute. 


Fig.  2. 

Polyphase  currents  consist  of  two  or  more  simple  alternating  cur- 
rents definitely  and  accurately  related  to  one  another  as  to  time. 
Fig.  2  represents  the  E.  M.  P.  waves  of  two-phase  currents.  It 
will  be  noticed  that  the  waves  are  one  fourth  of  a  cycle,  i.  e. ,  90 
degrees  apart,  the  maximum  of  one  wave  occurring  during  the  zero 
value  of  the  other  wave,  and  vice  versa.  In  the  two-phase  circuit 
the  E.  M.  F.  waves  always  maintain  this  relation  to  one  another. 
If  the  E.  M.  Fs.  are  applied  to  separate  circuits  and  kept  entirely 
independent,  they  would  produce  two  simple  alternating  currents, 
one  always  a  little  behind  the  other.  We  may  suppose  these  cur- 
rents to  be  produced  by  two  alternators  having  the  same  number  of 
pole-pieces,  the  same  number  of  teeth  on  their  armatures,  and  with 
their  shafts  rigidly  connected  together,  so  that  when  the  armature 
(eetb  of  one  inachine  are  opposite  its    pole  centres,  the  teeth  of  the 


other  armature  are  midway  between  the  poles  of  its  field.  If  tb« 
currents  of  these  machines  were  kept  separated,  two  wire*  being 
used  for  each  phase,  we  would  have  the  four-wire  two-phase  system. 

I'ig.  3  repre.sents  the  three-phase  system.  It  will  be  noticed  that 
there  are  three  waves  regularly  placed  with  respect  to  one  another, 
one  third  of  a  cycle  apart;  that  is,  three-phase  currents  may  be 
considered  as  being  generated  by  three  machines  whose  shafts  are 
so  connected  that  their  armature  teeth  are  respectively  behin(1  one 
another  by  two  thirds  the  distance  between  their  pole  centres.  If 
the  leads  from  these  machines  were  kept  separated  we  would  have  a 
six-wire  system,  but  each  pair  of  wires  can  be  so  connected  with 
each  of  the  other  two  pairs,  that  three  wires  serve  for  three  cur- 
rents, which,  as  stated  before,  have  phase  differences  of  one  third 
of  a  cycle.  In  practice  it  is  not  necessary  to  use  separate  generators 
to  secure  polyphase  currents,  as  it  will  be  readily  seen  that  the 
teeth  and  coils  of  a  single  armature  could  be  so  arranged  %ith 
respect  to  its  pole-pieces  as  to  give  the  re(iuired  effects. 

To  look  at  the  matter  from  a  little  different  standpoint,  we  may 
consider  the  similarity  between  a  direct  current  and  a  polyphase 
generator.  As  is  well  known,  whether  a  machine  shall  give  a 
direct  or  alternating  current  depends,  not  on  the  number  of  pole- 
pieces  nor  the  form  of  armature  winding  employed,  but  solely  on 
whether  the  armature  windings  are  connected  to  a  commutator  or 
to  collecting  rings.  Every  dynamo  armature  has  generated  in  its 
windings  an  alternating  current,  which  may  be  rectified  by  means 
of  a  commutator,  or  used  as  an  alternating  current  through  the 
interposition  of  collecting  rings.  This  is  exemplified  in  rotary 
transformers,  which  ha,ve  collecting  rings  on  one  end  of  the  arma- 
ture and  a  commfttator  on  the  other.  When  driven  as  a  generator, 
these  machines  will  supply  either  diiect  or  alternating  currents,  as 
preferred,  or  direct  currents  may  be  sent  in  at  the  commutator  end 
and  alternating  current  taken  off  the  rings,  or  vice  versa.  Such 
machines  are  in  actual  operation,  supplying  both  direct  and  alter- 
nating currents,  at  Rochester,  N.  Y. 
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Suppose  we  take  a  simple  two-pole  direct-current  dynamo  and 
put  a  pair  of  ordinary  collecting  rings  on  its  armature,  in  addition 
to  the  commutator.  If  these  rings  be  connected  to  opposite  com- 
mutator bars,  then  the  current  derived  from  them  will  be  an  alter- 
nating current.  Two  more  rings  may  be  added  to  the  armature  and 
connected  to  two  other  commutator  bars  at  90  degrees  from  the 
first.  These  last  two  rings  will  also  give  an  alternating  current 
similar  to  that  of  the  first  two,  except  that  its  maximum  value  will 
occur  at  the  time  of  zero  value  of  the  current  from  the  first  pair  of- 
rings.  Thus  it  will  be  seen  that  we  attain  two-phase  currents,  and 
all  the  while  the  armature  currents  are  exactly  the  same  as  those 
in  the  machine  when  used  for  direct  current. 

The  general  impression  prevails  that  there  is  something  particu- 
larly mysterious  and  intricate  about  the  action  of  a  polyphase  motor, 
and  that  it  is  entirely  different  in  action  from  the  ordinary  direct- 
current  motor.  But  it  will  be  recognized  that  the  machine  just 
described  can,  of  course,  be  reversed  and  run  as  a  motor,  the  cur- 
rents in  the  armature,  and  the  reaction  between  the  armature  and 
field  being  the  same,  whether  the  armature  is  supplied  by  direct 
current  or  by  polyphase  alternating  currents.  This  motor,  when 
supplied  with  alternating  current,  is  a  synchronous  type  of  motor, 
in  which  it  is  essential  that  the  speed  of  rotation  of  the  armature 
should  correspond  to  the  rate  of  alternation  of  the  current;  this  fol- 
lows from  the  fact  that  the  currents  in  the  armature  must  corre- 
spond with  those  which  would  flow  in  the  direct-current  machine,  in 
order  that  the  poles  produced  by  the  armature  currents  may  be  main- 
tained in  fixed  position  with  relation  to  the  field  poles.  If  the 
armature  speed  is  a  little  less  than  synchronous  speed,  it  is  clear 
that  the  poles  produced  by  the  armature  will  not  maintain  a  con- 
stant position,  but  will  rotate  at  a  speed  depending  upon  the  rela- 
tion between  the  speed  of  the  armature  and  the  rate  of  alternations. 
The  reaction  of  a  revolving  pole  of  this  sort  upon  a  fixed  and  con- 
stant field  will  tend  to  produce  rotation,  sometimes  in  one  direction 
and    sometimes    in  the  other  direction,  the   result  .being   that   the 
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ariunturc  will  come  to  rest,  or  caiiuot  be  started  in  motion.  If, 
however,  tbe  field  pole  itself  were  to  revolve  and  keep  just  ahead  of 
the  pole  produced  in  the  armature,  then  there  would  be  constant 
reaction  and  pull,  or  torque,  in  one  direction.  This  is  acconipli.shed 
by  a  different  type  of  field,  in  which  the  currents  are  induced  by 
the  .armature  itself,  very  similar  to  the  currents  in  the  secondary  of 
an  ordinary  converter.  The  armature  induces  the  cui  rents  in  the 
field,  which  in  turn  produce  poles  which  are  displaced  in  position 
from  those  in  the  armature,  and  reaction  between  the  poles  takes 
place,  producing  motion  similar  to  that  in  the  direct-current  motor. 
The  two-phase  synchronous  alternating-current  motor  is  therefore 
essentially  the  same  as  an  ordinary  direct-current  motor,  except 
that  the  alternating  currents  which  are  required  in  the  armature  are 
supplied  directly  instead  of  being  produced  from  a  direct  current 
by  a  commutator.     In  the  uon -synchronous  type  of   motor  the  field 


one  tbird  of  its  outside  diameter;  numerous  holes  are  drilled  through 
it,  parallel  to  the  axis,  so  as  to  increase  the  resistance  to  the  desired 
amount,  and  to  serve  for  the  circulation  of  the  oil  in  the  bath  in 
which  the  cylinders  are  placed.  The  connectors  are  made  of  large 
copper  bars  inserted  in  two  holes,  jiarallel  to  the  axis  and  diametri- 
cally opposite  to  each  other,  the  current  therefore  flowing  through 
the  two  halves  of  the  manganine  ring  in  multiple;  these  terminals 
are  carefully  soldered  with  silver.  The  connections  for  the  volt- 
meter are  made  of  manganine  strips  screwed  to  the  cylinder  near 
where  the  copper  leads  enter  it,  and  are  soldered  with  tin.  Great 
care  is  taken  to  have  the  leads  sufficiently  large;  those  in  the  small 
apparatus  are  made  of  round  copper  bars  IS  mm  (about  ^  in.)  in 
diameter,  and  in  the  large  one  about  SO  mm  (about  2  in.  )  in  dia- 
meter, being  a  little  less  where  they  pass  through  the  casting.  It  is 
not  stated  why  the  leads  are  not  formed   of  manganine  in  the  form 


Standard  Rk.si, stances. 


poles  are  not  produced  by  a  separate  direct  current  but  by  an 
induced  current,  and  these  field  poles  are  not  fixed  in  position,  but 
are  transferred  from  point  to  point  in  the  field,  and  maintain  such  a 
position  as  to  give  the  proper  reaction  and  torque  between  the  arm- 
ature and  the  field. 

A  further  modification  of  the  alternating-current  motor,  which 
seems  a  very  radical  one  in  form,  but  is  really  a  very  slight  one  in 
theory,  is  that  in  which  currents  are  supplied  to  the  outer  or  fixed 
element  instead  of  tbe  totaling  element.  The  outer  part  is  here 
really  the  armature.  For  simplicity  and  to  avoid  confusion  the 
words  "armature"  and  "field"  have  been  discarded  at  the  West- 
inghouse  works,  and  "primary"  is  applied  to  the  element  to  which 
currents  are  supplied,  either  "stationary"  or  "revolving"  as  the 
case  may  be,  and  "secondary"  is  applied  to  the  element  in  which 
currents  are  induced,  and  this  may  also  be  either  "revolving" 
or  "stationary,"  depending  upon  the  type  of  construction. 

This  relation  between  the  two  kinds  of  apparatus  is  very  clearly 
exemplified  in  the  types  now  being  produced  by  the  Westinghouse 
Company.  It  is  very  interesting  also  to  see  how  the  types  of  alter- 
nating and  direct-current  generators  are  similar  in  general  form, 
and  in  many  cases  the  construction  is  almost  identical,  with  the 
exception  of  the  substitution  of  collecting  rings  for  commutator. 

Standard  Resistances  for  Strong  Currents. 


of  large  blocks  cast  as  a  part  of  the  original  casting,  to  which  the 
copper  is  then  fastened;  this  would  avoid  all  thermo-electric  eflfects 
in  that  portion  of  the  resistance  which  is  used  in  the  measurement. 


The  new  standard  resistances  of  the  Berlin  Reichanstaldt  for 
measuring  large  currents  by  the  voltage  at  the  terminals  of  a 
known  resistance,  are  described  by  Dr.  Feussner  in  the  Eleklro- 
technische  Zeiischrift,  from  which  we  reproduce  the  accompanying 
illustration.  The  first  resistance  has  a  value  of  100  microhms,  and 
can  be  used  for  currents  up  to  several  hundred  amperes,  and  for 
a  short  time  up  to  1,000;  the  second  resistance  has  a  value  of  10 
microhms  and  is  intended  for  currents  up  to  10,000  amperes.  Instead 
of  the  usual  bands  of  metal,  these  resistances  are  made  of  a  casting 
of  manganine  in  the  form  of  a  short  hollow  cylinder,  having  about 
the  same  width  as  its  diameter,  and  having  a  thick  wall,  which 
appears  from  the  illnstration  to  be  about  equal   to  a  little  less  than 


Leakage  Currents  and  Metallic  Sodium. 


Our  readers  are  aware  through  our  columns  of  the  recent  dis- 
cussion in  England  as  to  the  formation  of  metallic  sodium  by  leak- 
age electric  currents,  and  from  what  follows  it  will  be  seen  that  in 
Boston  a  similar  case  has  been  observed.  At  the  request  of  the  Bos- 
ton Fire  Underwriters'  Union,  Messrs.  Forbes  and  Glidden  of  that 
city  recently  made  an  examination  of  a  substance  found  in  the 
casing  about  the  electric  mains  in  the  basement  of  the  Pray  build- 
ing, and  we  give  below  an  abstract  of  their  report. 

The  substance  discovered  was  in  reality  impure  metallic  sodium 
mixed  with  partially  disintegrated  wood,  the  metallic  sodium  being 
the  product  of  an  electrolytic  decomposition  of  impure  sodium 
hydrate.  This  sodium  hydrate  came  from  the  cement  mortar  used 
in  laying  the  brick  wall  of  the  basement,  upon  which  the  wires 
were  supported.  Some  of  the  hydrate  may  have  possibly  worked 
its  way  through  the  wall  from  the  cement  used  in  the  foundation  of 
the  paved  street  (Washington  Street),  immediately  adjacent. 

The  electric  current  which  caused  the  electrolytic  action  was  due 
to  a  leak  inside  the  casing  from  one  of  the  mains  to  another,  the 
leak  having  been  produced  by  the  action  of  the  sodium  hydrate  on 
the  insulating  covering  of  the  wires.  This  covering  was  what  is 
known  as  "Weather-proof, "  consisting  of  a  cotton  braiding  cov- 
ered with  tar,  which  material  is  readily  attacked  by  sodium  hydrate 
and  its  insulating  properties  destroyed.  The  general  arrangement 
of  the  wires  in  the  front  of  the  Pray  Building  is  shown  in  the 
accompanying  sketch. 

The  three  street  mains  enter  at  the  point  A,  and  pass  through  the 
."safety  catches  C,  and  meters  HI,  to  the  wooden  casing  whii^h  starts 
at  D.  From  this  point  the  wires  are  run  on  porcelain  knobs  inside 
the  wooden  casing,  behind  the  water  pipe  P,  turning  upward  at  E, 
and  leaving  the  wall  at  G.  Inside  the  casing  the  wires  were  par- 
tially covered    by  an  insulating    tubing  consisting  of    tarred  paper. 


Ji'Ni.  2'),  1895. 


THE     ELECTRICAL     WORLD. 


755 


The  deposit  of  sodium  was  found  at  tbe  point  marked  .S"  on  the 
sketch  and  extended  over  an  area  represented  approximately  by  the 
shaded  portion.  The  wood  at  this  point  was  l)adly  eaten  and  dis- 
colored by  the  caustic  action  of  the  sotlium,  an<l  for  some  distance 
around,  especially  along  the  top  of  the  casing,  was  soft  and  wet. 

For  .several  months  before  the  sodium  was  found,  a  slight  suioke 
had  been  noticed  to  issue  occasionally  from  the  casing.  When  the 
front  of  the  casing  was  removed,  the  wires,  tubing  and  woodwork 
about  the  point  ^S"  were  covered  with  a  thick  liquid,  which  had^ 
dried  in  places  to  a  white  substance  resembling  discolored  salt  and 
which  was  .slippery  to  the  touch  and  strongly  corrosive.  The 
metallic  sodium  was  smoking  and  when  moistened  and  struck  with 
any  hard  material  gave  off  flashes  of  fire. 

The  following  tests  were  made  shortly  after  the  discovery  of  the 
deposit,  upon  which  the  explanation  given  above  is  based.  The 
substance  was    determined    to    be    mainly    metallic    sodiutn    by  its 


Di.\GR,\M  OF  Wires  Entering  Pray  BmiDiNG. 

appearance  and  characteristic  reactions,  and  by  its  color  in  the 
Bunsen  flame.  The  sample  upon  which  the  test  was  made  was 
about  half  wood  partially  disintegrated,  adhering  to  which  was  a 
mass  composed  of  white  sodium  hydrate  on  the  outside,  with  the 
metallic  sodium  in  the  centre. 

Samples  were  taken  from  the  surface  of  the  wall  at  numerous 
points  along  the  front  of  the  basement,  each  of  which  gave  a  strong 
alkaline  reaction.  The  moisture  on  the  wall  was  also  strongly 
alkaline. 

The  insulation  on  the  wires  about  the  point  S  was  found  to  be 
practically  destroyed.  The  upper  two  wires  (negative)  were  in  the 
worst  condition;  the  middle  two  (neutral)  were  nearly  as  bad; 
while  the  lower  two  (positive)  had  not  been  so  much  affected. 

The  outer  covering  of  tar,  especially  on  the  negative  and  neutral 
wires,  had  been  dissolved  by  the  action  of  the  caustic,  leaving  the 
braiding  bare  and  saturated  with  the  sodium  hydrate,  which  had 
dried  white  in  places. 


Opinions  Regarding  the  Berliner  Opinion. 


The  following  views  of  managers  of  opposition  or  independent 
telephone  companies  as  to  the  probable  effect  of  the  recent  decision 
in  the  Berliner  case  will  show  how  the  subject  is  viewed  by  these 
gentlemen : 

"The  article  and  the  editorial  in  The  ElECTricai,  World 
explaining  the  opinion  of  the  United  States  Circuit  Court  of 
Appeals  in  the  Berliner  case  is  evidence  to  us  that  you  have  the 
interest  of  your  telephone  subscribers  to  heart,  and  that  you  will 
continue  to  look  out  for  them  in  the  future  as  you  have  in  the  past. 
"Florida  Telephone  &  CoNSTRtcxioN  Company, 

"James  D.   Randall,  President,  Memphis,  Tenn.  " 

"The  question  is  entirely  a  simple  one  so  far  as  concerns  the 
Standard  Telephone  Company.  We  are  in  the  telephone  business, 
and  have  all  the  orders  in  hand  and  as  many  in  sight  as  we  can 
possibly  handle,  so  that  our  hands  are  full  taking  care  of  practical 
business.  "Standard  Telephone  Comi'any, 

"Thurlow  Weed  Barnes,  President,  New  York." 

' '  I  write  to  thank  you  sincerely  for  what  you  have  published  in 
The  Electrical  World  relating  to  the  opinion  in  the  Berliner 
telephone  patent  case.  Until  I  had  read  this  I  was  at  a  loss  to 
obtain  intelligent  information  bearing  upon  the  subject.  We  pio- 
pose  to  go  right  on  with  the  business  and  are  meeting  with  won- 
derful success.  Our  plant  has  been  removed  to  Jladison,  Wis., 
where  we  are  meeting  with  success  beyond  our  expectation. 

"S.  S.  KILVIXGTON,  M.D.,  Minneapolis,   Minn." 

"It  seems  to  be  the  current  impression  that  while  the  Bell  Com- 
pany is  looked  upon  as  usurping  the  rights  it  is  enjoying  by  appro- 


priating privileges  that  in  reality  belong  to  the  public,  the  public  at 
large,  particularly  those  who  have  capital  to  invest  in  this  line  of 
industry,  are  afraid  of  the  power  wielded  behind  the  throne  by  the 
Bell  Company.  After  having  fully  gone  over  the  history  concerning 
the  telephone  situatiou  it  would  appear  to  the  average  person_that 
it  is  impossible  to  get  and  sustain  a  decision  io  even  the  higher 
courts  adversely  to  the  interests  of  this  comi>any. 

"The  Nowotny  Electkic  Company, 
"John  S.  Nowotny,  General  Manager,  Cincinnati,  O. " 

"The  Electrical  World's  digest  of  the  opinion  iu  the  Ber- 
liner case,  giving  some  interesting  data,  reached  here  ahead  of  any 
other  information  on  the  subject,  and  for  this  we  feel  you  should 
be  particularly  complimented.  The  World  is  the  only  electrical 
paper,  as  far  as  I  know,  that  has  put  before  its  readers  and  the 
general  public  a  digest  of  the  situation  up  to  the  present  time.  In 
other  words,  you  seem  to  have  got  about  three  or  four  days  ahead 
of  the  others.  There  is  to  be  an  exhibition  here  in  the  Bullitt 
Building,  commencing  Thursday,  June  27,  of  our  telephone  and 
the  Gould-Smith  switchboard.  .\  complete  working  switchboard 
showing  entire  system  will  be  in  operation.  We  have,  we  believe, 
the  only  non-infringing  system,  and  certainly  we  have  got  something 
that  will  be  new  to  the  public  as  well  as  the  readers  of  the  electri- 
cal papers. 

"United  St.ates  Telephone  Con.sthuction  Co., 
"A.  H.  Chadbourne,  Gen.  Mgr.,  Philadelphia." 

"The  decision  in  the  Serliner  case  will  probably  have  the 
present  effect  of  keeping  some  uninformed  persons,  and  others  natur- 
ally timid,  from  aiding  in  the  development  of  the  independent  tele- 
phone field,  thus  working  an  injury  to  themselves,  the  trade  and  to 
the  public,  and  the  carrying  out  lo  such  extent  of  the  probable 
designs  of  the  Bell  Company.  But  that  the  Bell  will  be  able  ulti- 
mately to  maintain  a  monopoly  of  the  telephone  business  through 
that  monumental  piece  of  patent  jugglery — the.  so-called  'Berliner 
patent  of  '91' —  we  cannot  believe.  'Our  friends  the  enemy'  claim 
that  this  patent  covers  all  forms  of  microphone  transmission.  They 
are  working  a  stiff  bluff— if  we  may  be  pardoned  the  expression — 
perhaps  thinking  there  is  nothing  to  lose  by  claiming  too  much. 
They  appear  to  base  this  claim  on  the  'constant-contact,  variable- 
pressure'  combination.  The  Berliner,  Edison,  Bell  and  Hunnings 
patents  of  '77  either  did  or  did  not  involve  this  principle.  If  they 
did  not  then,  they  do  not  now.  If  they  did  then  involve  this  prin- 
ciple, why  should  a  so-called  patent  issued  some  14  years  later 
prevent  the  public  from  enjoying  the  benefits  to  be  derived  from 
these  expired  patents? 

"The  Rawson  Electric  Co., 
"T.  M.  Brush,  Secretary  and  Treasurer,  Elyria,  O.  " 

Output  of  Polyphase  flachinery. 

To  the  Edilor  of  The  Electrical  I(  'orld: 

Sir: — In  your  editorial  of  June  15,  commenting  upon  my  paper, 
dealing  with  the  output  of  polyphase  machinery,  you  make  a  state- 
ment which  might  lead  to  the  impression  that  the  heating  effect  in 
an  armature,  and  the  consequent  limitation  in  its  output,  had  not 
been  taken  into  account  in  the  treatment  of  the  subject.  By  refer- 
ring to  the  paper  in  question  it  will  be  seen  that  the  basis  of  compari- 
son of  output  under  the  several  conditions  considered  is  that  of 
identical  copper  and  iron  losses,  which  is  equivalent  to  a  compari- 
son on  the  basis  of  equal  rise  in  temperature.  The  armature  iron 
loss  of  the  polyphase  generator  is  the  same  as  that  of  the  direct-cur- 
rent generator,  and  the  armature  iron  loss  of  the  rotary  transformer 
is  assumed  the  same  as  that  of  the  direct-current  generator, 
although  in  reality  it  is  less,  and  for  this  reason  the  result  obtained 
for  the  output  of  the  rotary  transformer  is  slightly  low.  This  differ- 
ence in  iron  loss  was  touched  upon  at  the  close  of  the  paper,  but  was 
not  brought  into  the  discussion  because  it  was  thought  that  the  com- 
plication thus  introduced  would  not  compensate  for  the  slight  differ- 
ence in  the  result.  In  reality  the  iron  and  friction  losses  might  be 
neglected  in  the  case  of  the  rotary  transformer  on  the  assumption 
that  the  power  required  for  them  is  supplied  to  the  pulley  of  the 
machine.  For  the  copper  loss  due  to  that  part  of  the  armature 
current  which  supplies  power  for  the  iron  and  friction  losses  is 
small,  and  is  partially,  in  some  cases  wholly,  offset  by  the 
decreased  iron  loss  referred  to  above.  For  this  reason  equation 
(8)  of  the  paper  is  su6BcientIy  accurate  for  all  practical  purposes 
although  curve  />'  was  plotted  from  ecjuation  (7).  If,  as  it  seems, 
the  paper  was  not  sufBciently  explicit  upon  these  points,  I  take 
this  opportunity  of  remedying  the  oversight. 

Pittsburg,  Pa.  R.\.lph  D.  Mershon, 
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;.Vo/a  -The  object  of  ttiis  departint-iU  is  lo  give  a  digest  of  the  principal  tech- 
nical articles  on  electrical  subjects  appearinc  In  American  and  foreign  period- 
icals. The  abstracts  will  contain,  briefly,  the  nature  of  the  article,  its  object, 
and  the  most  important  data  or  conclusions,  as  far  as  the  limited  space  will 
admit.  Abstracts  made  by  the  authors,  editors,  or  publishers  are  solicited  and 
should  be  sent  lo  the  Philadelphia  office  of  The  Electrical  World.  927  Chest- 
nut Street.  They  should  be  forwarded  so  as  to  be  received  at  least  as  early  as 
the  journal  in  which  the  original  articles  appear;  they  should  not  be  longer 
than  the  importance  of  the  subject  warrants,  and  must  comply  with  the  general 
outline  given  above,  the  compiler  reserving  the  right  to  edit  or  reject  Ihem- 
Such  abstracts  may  be  sent  in  the  English,  French,  or  German  languages-  It 
will  be  to  the  advantage  of  all  concerned  if  editors  of  nonelectrical  journals 
or  of  such  electrical  journals  as  are  not  regularly  abstracted,  will  send  the  com- 
piler a  copy,  specillly  marked,  in  which  any  iraportani  electrical  article 
appears. 

DYNAMOS,  MOTORS  AND    TRANSFORMERS. 

Theory  of  the  ZJj'Hamo.— "L'Eclairagre  Elec,"  June  1,  contains  a  long 
article  by  Mr.  Hanappe  on  "A  Theoielical  and  Expeiimental  Study  of 
a  Bipolar  Dynamo  for  Di-phase  Currents."  His  object  is  to  apply 
known  principles  of  the  theory  of  the  dynamo  to  finding  a  method  of 
calculation  sufficiently  accurate,  foi  practical  puiposes,  for  determining 
without  experiments  the  external  characteristics  of  a  generator,  the 
angles  of  lead  for  different  outputs  and  the  variation  of  the  loss  of  flux  ; 
he  deals  largely  with  the  calculations  concerning  the  fiux  ;  his  formula? 
do  not  appear  to  be  too  complicated  for  practical  application.  He  shows 
that  the  old  method  of  calculating  dynamos  does  not  give  results  which 
agree  with  those  obtained  in  practice,  except  foi  the  voltage  on  open 
circuit,  whereas  his  "method  gives  approximate  values  which  accoid 
with  those  found  in  practice. 

Alternators.— h  brief  abstract  of  a  recent  Royal  Society  paper  by  Di. 
Hopkinson  and  Mr.  Wilson  is  published  in  the  Lend.  "Elec,"  June  7; 
It  is  reprinted  in  The  Electrical  World,  June  22,  p.  711. 

Single-Phase  Alternating-Current  Motors. — An  Institution  paper  by 
Mr.  Eborall  is  reprinted  in  the  Lond-  "Elec.  Rev."  beginning  with  the 
issue  of  June  7;  he  reviews  what  has  been  done  and  attained  in  this 
field;  it  is  an  interesting  summary  but  does  not  appear  to  contain  much 
that  has  not  already  been  published. 

Connecting  Alternators  in  Parallel. — A  system  is  illustiated  ard 
described  by  Mr.  Vietze  in  the  "Zeit.  fuer  El'k.,"  June  1,  foi  tliiee- 
phase  machines,  by  means  of  which  the  voltage  and  phase  difference  of 
the  machines  to  be  coupled  are  measured  with  a  simple  apparatus. 

Dynamo  Without  Iron. — An  illustrated  description  of  the  machine  of 
Prof.  Pietzker  taken  from  the  German  (referred  to  several  times  in 
these  columns),  is  published  in  ''L'Elec."  June  8;  this  machine  is  of 
no  practical  interest. 

LIGHTS  AND  LIGHTING. 

Train  Lighting. — In  Mr  Weeks'  serial  in  the  Lond  "Elec.  Eng," 
June  7,  lie  describes  the  present  plant  used  on  the  Great  Northern  Rail- 
way, accompanied  by  numerous  good  illustrations.  All  the  machinery 
is  placed  in  the  baggage  car.  the  dynimo  being  driven  from  the  axle  of 
the  car  by  means  of  a  countershaft;  there  are  22  cells  of  accumulators  in 
each  car,  and  there  are  11  cars  to  a  train,  each  train  being  provided  with 
552  cp  of  light;  eight  trains  are  now  running  regularly  and  the  mainte- 
nance pel  year  per  train  is  about  $750;  the  initial  cost  of  the  outfit  is 
about  $1«2  per  car,  the  average  candle-powei  is  50  and  the  cost  of  sup- 
plying the  light  is  0.052  cent  pel  candle-power-hour;  the  lighting  is  said 
to  be  successful. 

An  article  of  a  general  character  giving  but  little  detailed  information 

published  in  "L'Elec,"  June  8. 

Differential  Chain  Lamp  for  Continuous  or  Alternating  Currents. 
— An  illustrated  description  of  the  Kremenezky-Mayer  lamp  is  published 
in  the  "Zeit.  f.  Elek.,"  June  1. 

Ihermo-Regulaled  Apparatus  in  Practice. — Mr.  Bartholomew,  in  the 
"Klec  Eng."  June  19,  gives  his  experience  in  trying  to  make  a  com- 
mercial arc  lamp,  operated  by  a  thermo  device  in  place  of  the  magnet ; 
aftei  spendng  three  years  of  lime  and  $20,000  he  has  come  to  the  con- 
clusion that  the  Ihermo-regulated  apparatus  is  commercially  imprac- 
ticable; heat,  cold,  dust,  steam,  smoke,  miscellaneous  fumes,  etc, 
interfere  with  its  operation;  he  believes  that  a  thermal  device  cannot 
replace  a  magnetic  one  when  responsiveness  is  requisite. 
POWER    AND    HEAT. 

Hydro  Thermoelectric  System.— The  article  by  Mr.  Gooch  (see  Digest, 
Jude  1,)  15  coacluded  in  "L'EcUirage  Elec,"  May  25;    be   points  out 


the  .idvaiUagc>  .<(  this  syalciu  Kv,  vaiioua  i-iiipwai..- ,  iiu.,-i  ..i  Ihese  have 
already  been  stated  in  these  columns.  An  installation  of  45  kw  will 
be  sufficient  for  welding  pieces  25  cm  (he  probably  means  mm)  in 
diameter  in  40  seconds;  in  spite  of  the  cost  of  the  energy  the  cost  of 
welds  made  by  this  method  contrasts  favorably  with  that  of  the  usual 
method;  he  points  out  the  advantages  of  being  able  to  localize  the 
heat  by  insulating  those  paits  which  are  not  to  be  heated;  this  feature 
may  also  be  used  to  advantage  in  forging,  tempering  oi  hardening, 
in  the  lattei  especially  when  only  a  portion  is  to  be  hardened;  he 
describes  its  application  to  wire  diawing.  drop  forging,  tempering, 
cleining  of  castings,  brazing  and  electrochemical  operations;  for  tem- 
pering, a  solution  of  carbonate  of  potash  in  glycerine  is  used  in  prefei- 
ence,  as  the  heating  is  more  rapid,  more  delicate  and  more  easy  lo 
contiol;  for  the  subsequent  chilling  the  same  bath  is  used  the  cum  it 
being  merely  broken  ;  for  superficial  hardening  he  suggests  the  applica- 
tion to  the  bearings  of  car  axles  which  are  hardened  to  a  depth  of  about 
0.5  mm,  also  to  the  edges  of  axles,  hatchets  and  similar  instruments: 
the  electrolyte  for  this  is  a  solution  of  carbonate  of  potash  in  water,  and 
the  voltage  should  be  relitively  high  for  making  the  operation  more 
rapid.  Pieces  of  conducting  metals  may  also  be  heated  without  contact 
with  either  of  the  electrodes,  by  meiely  suspending  tbem  in  the  liquid 
and  bringing  them  near  to  the  negative  pole;  this  is  used  for  small 
metallic  objects.  The  application  of  the  method  in  the  process  of  tinning 
sheet  iron  has  not  yet  been  fully  developed;  the  process  is  used  largely 
for  brazing,  especially  in  the  manufacture  of  bicycles,  on  account  of 
rapidity;  for  this  the  glycerine  bath  is  used  and  the  positive  electrode 
should  be  changed  according  to  the  soldering  metal  which  is  used  ;  in 
this  last  application  the  reducing  action  of  the  hydrogen  forms  an 
important  pait;  in  the  treatment  of  minerals  the  most  refractory  can  be 
easily  melted;  all  metal  can  be  worked  by  this  process. 

Electric  Crane  at  the  Port  of  Havre.— The  "Mem.  Soc  Ing.  Civ."  fcr 
April  contains  a  very  long  paper  by  Mi.  Delachanal  accompanied  by  a 
number  of  good  illustrations;  be  gives  an  account,  at  considerable 
length,  of  the  compatative  tests  made  with  different  electric  systems 
each  of  which  is  described,  the  results  of  the  tests  being  given  in  detail. 
Among  the  conclusions  which  he  arrives  at  from  these  tests  are  the  fol- 
lowing: when  the  motors  are  connected  in  series  (he  apparently  means 
series-wound  motors)  and  ate  piovided  with  a  rheostat  they  are  well 
adapted  to  the  work  and  have  a  smooth  motion  enabling  tbem  to  he 
substituted  with  advantage  for  local  steam  engines;  motors  in  multiple 
(he  apparently  means  shunt-wound  motois)  aie  neither  as  easily  applied 
nor  is  their  action  sufficiently  smooth  to  replace  steam  engines;  the 
large  current  impulse  at  starting  and  the  sparking  when  stopped  requites 
that  they  be  kept  revolving  continuously;  the  compound-wound 
machines  approach  both  of  the  otheis  without  having  the  advantages  of 
either  and  they  are  therefore  not  to  be  recommended;  the  expenditure 
of  energy  for  producing  the  same  tractive  effect  is  about  40  per  cent- 
greatei  in  series  than  in  the  shunt  motors.  The  general  results  of  the 
investigations  are  that  the  cranes  themselves  aie  not  modified  appiecia- 
bly  by  the  substitution  of  electric  power,  but  the  cost  of  operation  is 
less  if  the  number  of  cranes  is  sufficiently  great;  the  dangers  accom- 
panying isolated  boilers  then  no  longer  exist,  those  due  to  freezing  are 
avoided,  the  whole  appaiatus  is  more  easily  moved  and  no  time  is  lost 
in  staiting  the  individual  fiies. 

Iri-Phase  Transmission  Plant.— K  brief  description  of  a  plant  of  the 
Fives-Lille  Company  is  briefly  desciibed  in  "L'Elec,"  June  8;  the 
current  is  transformed  up  at  the  sending  station  by  means  of  trans- 
formers; there  are  a  few  small  motors  on  the  lighting  circuits;  veiy 
little  information  is  given. 

Water  Power  Plant  in  Japan.— According  to  "Elec.  Friend"  (Japan) 
for  April  a  plant  is  projected  for  supplying  the  city  of  Osaka  with 
30,000  hp  generated  by  water  power. 


Transmission  of  Power. —Severa\  papers  on  electrical  transmission 
of  power  read  at  the  convention  of  the  New  England  Cotton  Manufac- 
turers' Association,  are  abstracted  in  the  "West.  Elec,"  June  15.  In 
one  by  Mr.  Rice  on  "Water  Power  Development  and  Iti  Cost,"  he  gives 
some  data  regarding  several  electrical  installations;  in  a  projected  plant 
at  Thornton  Shoals,  Ga.,  it  is  expected  to  deyelop  14,000  hp  and  transmit 
it  to  .A-tlanla,  a  distance  of  7.5  miles ;  the  power  plant  will  contain  13  units 
of  1,000  hp  each  and  two  of  500;  the  entire  co't  is  estimated  at  $46  per 
horse-power  delivered  at  the  switchboards  in  the  power  house;  the 
operating  expenses  per   year  are  estimated  at  $4,20  per  horse-power.     In 
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anotliei  prDpost-d  plant  of  36,000  bplthe'assumed  costwillj^be  $73.97  per 
horsepower  ami  llic  estimated  cost  of  operation  will  be  $6  09,  In 
iinotlier  20,000hp  pUint  the  csliiuated  cost  is  $46  62  per  horse-power,  the 
cost  of  operation  being  $4  O'l  per  horse  power.  In  a  paper  by  Messrs. 
Stone  and  Webster  on  "Hlectric  Dnvin?  of  Textile  Ivstablishments"  they 
discuss  the  subject  but  give  nothing  new.  In  a  paper  by  Mr.  Ecclcs  on 
"Operating  by  Ivlcctiicity  from  a  Distance,"  he  gives  some  details  of 
the  opeiation  of  the  thiee-phase  plant  at  Taftville  .V  paper  by  Mr. 
Paine  on  "Klectrical  Driving  of  Textile  Ustablishiucnts,  "  a  long  abstract 
of  which  is  given,  treats  the  subject  in  a  general  way  and  is  intended 
apparently  for  non  electrical  engineers. 

Elediic  Mine  Hauling  Plant. — .\  description  by  Mr.  Sprague  of  the 
plant  at  the  Berwind-White  Company's  colliery,  I'cnnsylvania,  is  pub- 
lished in  the  "ling.  &  Min    Jour.,"  June  1. 

I'roposed  Poller  Bridge  at  lluffalo—.\.  brief  account  of  the  non  elec- 
trical features  of  the  projected  power  plant  of  Mr.  Mather  is  given  in 
the  "West.  Elec  ,"  June  1.^. 

Electric  Clutch.— 'the  MacUonald  clutch  is  described  and  illustrated 
iu  the  "West.  Elec,"  June  KS. 

TRACTION. 

Bill-line  Power  Station  in  /ialtiniore.  —  A  brief  paper  by  Dr.  Duncan, 
read  at  the  convention  of  Railway  Telegraph  Superintendents,  is 
reprinted  in  the  "Elec.  -Vge,"  June  22  (this  is  the  power  house  which  is 
to  supi'ly  the  current  foi  the  large  locomotives).  It  consists  practically 
of  two  separate  plants,  one  for  power  and  one  for  lighting;  for  power 
there  are  four  lOpole  generators,  compound  wound,  of  500-kw  capacity, 
at  700  volis,  making  a  total  capaciiy  of  about  3,000  amperes  foi  traction 
purposes;  the  incandescent  lighting  is  done  by  means  of  alternating  cur- 
rents, and  theie  are  in  addition  eight  aic  light  macliines  for  50  lights  each. 
The  overhead  conductor  for  the  locomotives  is  described  and  illustrated  ; 
it  is  an  iron  trough  composed  of  two  bars  shaped  like  the  tetter  Z.  and 
supported  so  as  to  leave  a  slot  one  inch  wide  between  them;  a  trolley 
shoe  weighing  about  2.=;  pounds  passes  through  this  slot  and  slides  on 
the  horizontal  surfaces  of  the  conductor  bars;  it  is  made  of  brass  and  is 
over  two  feet  in  length  ;  the  overhead  structure  is  suspended  by  means  ' 
of  two  sets  of  insulators  which  thus  affords  a  double  insulation  and  it 
is  necessary  for  both  insulators  at  a  point  of  suspension  to  be  defec- 
tive, in  order  to  cause  a  leak;  the  data  foi  the  locomotive  is  also  given. 

Trolley  Currents  anJ  Automatic  .Signals.  —  In  a  brief  paper  by  Mr. 
Thayer,  read  at  the  convention  of  the  Association  of  Railway  Telegraph 
Superintendents,  is  leprinted  in  the  "Elec.  Age,"  June  22;  he  describes 
a  curious  occurrence  in  Chicago  on  one  of  the  trunk  lines  in  which  a 
block  semaphore  signal  remained  in  the  safety  position  when  a  rail  was 
removed,  and  it  was  shown  to  be  due  to  stray  currents  from  neighboring 
trolley  lines;  in  another  case  the  signal  would  go  to  the  danger  point 
on  the  approach  of  a  trolley  car  and  resume  the  clear  position  alter  the 
car  had  passed,  the  trolley  current  being  apparently  of  opposite  polarity 
to  the  signal  current;  examination  showed  that  currents  whose  potential 
varied  from  a  half  to  five  volts  and  in  some  cases  IS  volts,  were  found 
to  flow  in  the  tracks;  he  states  that  one  tenth  of  a  volt  is  sufficient  to 
hold  a  signal  to  safety  when  it  is  once  up  and  that  therefore  even  a 
small  leak  from  a  neighboiing  trolley  line  is  objectionable;  the  only 
absolute  remedy  is  the  double  trolley. 

Transportation  at  the  Paris  Exposition.— Th(^  "St.  Ry.  Gaz.,"Jui:e 
15,  publishes  a  map  of  a  portion  of  Paris  showing  the  location  of  the 
electric  belt  line  which  encircles  the  exhibition  grounds,  the  plans  of 
which  road,  it  appeals,  have  been  adopted;  it  will  be  about  2.5  miles 
long,  partly  on  grade  and  partly  elevated;  it  is  expected  that  electric 
lines  leading  to  the  exhibition  will  be  constructed  in  the  city. 

Philadelphia.— Iht  "St.  Ry.  Gaz.,"  June  15,  begins  an  illustrated 
description  of  the  Electric  Traction    Company's   plant    in    Philadelphia. 

Accumulator  Traction.— \  portion  of  the  article  abstracted  in  the 
Digest,  June  1,  is  reprinted  with  some  of  the  illustrations  in  the  "West. 
Elec,"  June  22. 

INSTALLATIONS,   SYSTEMS  AND  APPLIANCES. 

Statistics Jor  Japan.— "Die  "Elec.  Friend"  (Japanl  for  April  contains 
an  article  by  Mr.  Katogi,  in  which  he  gives  the  following  statistics  for 
the  end  of  1S<)4:  number  of  electric  light  companies  23,  number  of  K-cp 
incandescent  lamps  106,160,  number  of  l,200.cp  arc  lamps  370;  the 
amount  of  electric  power  used  was  1,023  hp  ;  at  the  end  of  1802  the  number 
of  isolated  plants  was  51,  the  number  of  incandescent  lamps  of  different 
candle-powers  20,553  and  the  number  of  arc  lamps  163. 

Alternating-Current  Practice.— l.oni.  "Lightning,"  May  30,  contains 
an  interview  with  Mr.  Moidey  on  "Press,  Practices  and  Principles," 
chiefly  on  alternators  and  alternator  current  piactice. 


Three-Wire  System. — "El'ty,"  June  19,  contains  an  aiticle  intended 
to  show  that  this  system  is  no  longei  necessary,  as  it  is  claimed  that 
other  and  better  methods  exist;  these  are  desciibed,  although  not  very 
clearly  and  in  some  respects  incorrectly.  The  first  system  is  that  used 
in  Vienna  and  was  described  by  Crompton  in  a  paper  read  before  the 
Institution    of    Electrical    Engineers    (London),    Vol.    17,  No.  72  and  73 


(several  years  ago),  the  title  being  "Central  .Slaliuns  Lighting,  Trans-for- 
mers  vs.  Accumulators"  (those  desiring  a  deitciiplion  had  better  consult 
this  original  description! ;  it  appears  from  the  present  aostract  that  the 
system  consists  iu  charging  a  number  of  dilTc(ent  local  groups  of 
accumulators  in  series,  each  group  being  then  used  as  an  independent 
source  of  current  for  lighting  by  the  usual  constoni  potential  system  , 
the  regulation  of  the  voltage  appears  to  be  accomplished,  las  is  u»ual  in 
accumulator  systems,)  by  a  number  of  cells  at  the  end  of  each  group, 
which  cells  are  switched  in  and  out  of  circuit  in  order  to  keep  the  volt- 
age constant ;  in  charging  they  aie  presumably  cut  out  of  circuit  as  soon 
as  they  have  received  their  full  charge;  the  description  at  present 
referred  to,  states  that  "in  each  accumulator  one  terminal  is  peimanently 
connected  to  one  of  the  discharge  mains  and  to  one  of  the  charging 
mains"  which  evidently  is  incorrect  as  that  would  short  circuit  "each 
accumulator';  "the  other  terminal  attached  to  the  othei  mains  can  be 
shitted  from  cell  to  cell  according  to  the  electromotive  force  required  in 
the  corresponding  lamp  circuit."  .\  description  of  another  well  known 
system  is  quoted,  in  which  a  single  dynamo  is  used  to  charge  two  groups 
of  accumulators  in  series,  which  discharge  into  a  three-wire  syftem,  the 
neutral  wire  being  connected  to  their  middle  point. 

Gas  Engine  Plant.  — h.  brief,  illustrated  description  of  the  plant  of  the 
Midland  Railway  Company,  at  Leicester,  Eng. ,  is  published  in  the 
"West.  Elec,"  June  22;  it  is  said  to  be  the  largest  of  its  kind  in  England. 

Steamship  Plant.— K  brief,  illustrated  description  of  the  plant  on  the 
steamer  Northwest,  plying  on  the  Great  Lakes,  is  published  in  the 
"West.  Elec,"  June  15, 

WIRES,  WIRING  AND  CONDUITS. 

Effects  oj  Lightning  Discharges  on  Underground  Cables.  — la  an  illus- 
trated uiticle  by  Dr.  Prellei,  in  the  Lond.  "p;iec.,"  June  7,  be  describes 
the  way  in  which  the  cables  are  laid  through  the  St.  Golhard  tunnel  and 
the  way  in  which  they  are  protected  against  lightning;  be  describes  in 
detail  the  recent  damage  due  to  lightning  and  gives  several  explanations 
of  the  phenomenon.  The  tunnel  is  about  ten  miles  long;  at  first  the 
cables  were  laid  in  an  iron  channel  eight  feet  above  the  rails,  but  this 
rapidly  deteriorated  owing  to  the  action  of  the  gases  and  water  in  the 
tunnel,  and  they  have  therefore  been  transferred  to  a  trench  below  the 
tracks;  the  telegraph  and  telephone  cables  were  protected  with  lightni.ig 
arresters  at  the  terminal  stations  of  the  tunnel,  the  telegraph  cables 
being  connected  to  overhead  lines  at  the  ends  of  the  tunnel;  the  tele- 
phone cable  is  protected  at  both  ends  and  is  a  self-contained  metallic 
circuit  in  the  tunnel,  completely  insulated  from  the  earth,  being 
nowhere  connected  to  overhead  wires;  in  the  telegraph  cable  a  fault 
occurred  near  the  middle  of  the  line  and  in  the  other  quite  near  both 
ends.  In  the  opinion  ol  the  makers  of  the  cables  there  was  a  simulta- 
neous discharge  at  both  ends,  with  electricity  of  the  same  sign,  the  two 
waves  meeting  midway  in  the  tunnel  where  the  cable  was  unable  to  resist 
the  maximum  potentials;  according  to  another  view  an  oscillatory  and 
high-tension  discharge  occurred  at  one  end  and  its  still  higher  tension 
midway  in  the  cable  coincided  with  a  weak  joint  in  the  insulation;  but 
neither  of  these  explain  why  the  arresters  failed  to  act.  Mr.  Prellcr 
thinks  the  phenomenon  was  due  to  a  weak  discharge  and  the  absence  of 
impedance  coils  in  combination  with  the  lightning  arresteis  ;  he  believes 
that  if  the  dischaige  had  passed  through  the  cable  to  the  noitbern  end 
the  self-induction  of  the  telegraph  apparatus  would  probably  have  foiced 
it  harmlessly  to  earth  ;  as  to  the  telephone  cable  he  believes  it  could  be 
due  to  either  a  side  discharge,  to  induction  or  to  an  indirect  discharge 
at  both  ends  of  the  cable  ;  it  by  no  means  follows  that  there  was  a  weak 
point  in  the  insulation  ;  it  confirms  Dr.  Fleming's  observations;  he  cites 
experiments  by  Zielinski  as  confirmatory  evidence;  from  the  results  of 
more  than  150  experiments  with  nine  different  arresters  he  prepared  a 
table  showing  the  mean  efSciencies  obtained,  that  is,  the  percentage  of 
the  discharge  which  was  forced  to  earth  under  varying  self-induction  of 
the  impedance  coils;  from  this  it  is  seen  that  even  a  small  self-induction 
of  0.094  beniys  sufficed  in  all  cases  to  obtain  an  efl^ciency  of  100  per 
cent.,  that  is  to  foice  the  full  discharge  to  earth.  His  experiments  also 
showed  that  the  efficiency  of  the  arresters  was  not  appreciably  affected 
by  the  earth-plate  resistance  even  when  this  was  increased  to  100  ohms, 
that  the  result  was  probably  the  same  whether  the  arrester  was  placed 
in  the  main  or  in  a  shunt  circuit,  and  that  the  efficiency  of  the  nine 
different  forms  varied  only  within  very  nariow  limits.  The  company 
has  replaced  all  the  original  lightning  ariesters  by  tinfoil  safety  fuses 
melting  at  K  to  1  ampere,  and  by  lightning  arresters  composed  of  carbon 
blocks  sepaiated  by  a  mica  plate  0.3  mm  thick  ;  he  believes  it  to  be 
a  question  whether  impedance  coils  so  placed  in  front  of  the  lightning 
arresters  as  to  obstruct  the  flow  of  the  ordinary  current  as  little  as  possi- 
ble would  not  be  preferable  to  safety  fuses;  be  shows  tolerably  conclu- 
sively that  the  side-flash  phenomenon  is  not  imaginary;  that  with  resist- 
ance values  such  as  are  generally  met  with  in  practice,  a  very  small 
impedance  coil  ettectually  shunts  the  discbarge  to  earth. 

Multiple  Cables  insulated  with  Popes.— The  Cloutb  system  is  illus- 
trated and  described  in  the  "Elek.  Anz.,"  May  19;  several  wires  run  as 
one  cable  are  insulated  from  each  other  by  being  wound  paitially  with 
ropes  peculiarly  knotted  so  as  to  keep  the  wires  apart. 

Conductor  Materials.  -Mr.  Perrine's  serial  is  continued  in  "Klec. 
Eng'ing"  for   June;  be   reprints   some    interesting   tables   deduced  by  a 
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Paris  firm,  sliowiug  tlie  effects  of  the  addition  of  one  tentli  per  cent,  of 
various  metals  to  the  copper;  also  tables  showing  the  strength  and  con- 
ductivity of  vaiious  alloj's  used  for  wires  for  overhead  spans;  he  points 
out  that  while  the  strength  and  dnctilityare  quite  great  the  general  intro- 
duction demands  a  far  greater  conductivity,  strength  and  ductility  than 
any  of  those  so  far  investigated;  the  resistance  "f  pure  iron  wire  is 
given  by  the  best  authorities  as  5.V5  times  that  of  an  equivalent  copper 
wire;  this  corresponds  to  56.03  ohms  per  mil-foot  at  0  degrees  C. ,  4121,6 
pounds  permile-obm  or  9, 4*10  in  C.  G.  S.  units  of  resistance  percu.  cm.  He 
gives  the  results  of  the  tests  of  Ml.  Hamilton  of  some  galvanized  Swedish 
iron  showing  that  the  best  galvanized  iron  wire  used  in  this  countiy  has 
a  conductivity  of  96.6  per  cent,  for  larger  sizes  and  97.3  per  cent,  for 
smaller  sizes.as  compared  with  that  of  pure  ii on,  while  the  bieaking  strain 
is  approximately  45.500  pounds  per  sq.  in.  of  iron  ;  au  iron  wiie  having 
W  per  cent,  is  used  in  Kngland  and  has  a  weight  of  4,4M0  pounds  per 
mile-ohm  with  a  tensile  sttength  of  .50,000  pounds  per  sq.  in.  ;  the  softest 
qualities  of  Bessemer  or  open-heaith  steel  do  not  give  better  results  than 
5,000  and  6,000  pounds  per  mile-ohm  with  a  breaking  strength  not  much 
over  60,000  pounds,  while  cast  steel  of  1.50.000  and  200,000  pounds  breaking 
strength  has  a  resistance  of  16  times  that  of  copper,  and  .weighs  appioxi- 
mately  12,000  pounds  pel  mile-ohm;  soft  steels  of  5.000  pounds  per  mile- 
ohm  are  considerably  less  expensive  and  their  stiength  and  uniformity 
renders  them  preferable  to  common  puddle  iron  which  has  about  the 
.same  specific  resistance  and  it  is  therefore  customary  to  use  such  steel 
wire  for  short  telegraph  lines  in  preference  to  those  having  a  better 
conductivity. 

/'a«^«rf«  /'/^.vj'W^  Corrf.— In  a  brief  aiticle  by  Mr.  Haskins  in  the 
"West.  Elec,"  June  22,  he  points  out  the  dangers  in  the  use  of  flexible 
cord,  which  are  chiefly  that  very  often  a  poor,  cheap  quality  is  used  and 
that  on  account  of  the  convenience,  it  is  too  often  used  in  place  of 
fixed  wires. 

Interior  Conduit.— X  long,  illustiated  description  of  the  process  of 
manufacturing,  and  the  factory,  is  published  in  the  "Elec.  Eng.,"  June 
19.  The  tubes  are  made  of  sheafing  papei  which  is  cut  into  strips  and 
wound  spirally  in  four  layers,  on  a  mandrel,  forming  a  tube,  the  over- 
lapping part  being  pasted;  after  drying  for  a  week  it  is  vulcanized  by 
being  immersed  for  about  an  hour  in  the  curing  compound  the  basis  of 
which  is  a  bi-product  of  petroleum  called  petrolite,  which  is  kept  at  the 
boiling  point;  it  is  then  immeised  in  another  vat  containing  a  mixture 
(not  described)  which  renders  it  alkali  proof;  finally  it  is  rodded  to 
make  the  bore  smooth.  That  which  is  to  be  iron  armored  is  passed  into 
an  iron  pipe  heated  up  to  300  degrees  by  steam,  the  tube  beitg  first 
immersed  in  a  tank  of  hot  insulating  mixiure;  the  brass-armofed  tubes 
■  aie  covered  with  a  strip  of  brass  the  ends  of  which  are  folded  together 
making  a  longitudinal    lock  seam  which  is  claimed  to  be  waterproof. 

Telegraph  Line  Cotistruction.—A  paper  by  Mr.  Parker  read  at  the 
convention  of  the  Association  of  Railway  Telegraph  Superintendents,  is 
reprinted  in  "Elec.  Age,"  June  27;  he  points  out  a  number  of  difficul- 
ties encountered  chiefly  in  mountainous  regions  and  recommends  that 
the  best  civil  engineers  be  engaged  for  the  construction  of  such  lines. 
ELECTRO-PHYSrCS  AND  MAGNETISM. 

Phase  Shi/ting  in  Electrolysis  with  Alternating  Currents.— The 
"Elek.  Zeit.,"  June  6,  contains  a  short  article  by  Mr.  Peukeit.  Froelich 
and  Steinmetz  have  shown  that  in  the  alternating-current  arc  the  phase 
shifting  between  the  voltage  and  the  current  is  only  apparent  and  not 
real;  in  the  present  article  the  author  endeavois  to  find  expeiimentally 
whether  the  same  is  Hue  in  a  voltameter  through  which  an  alternating 
current  flows.  A  voltameter  and  an  iuductionless  resistance  were  placed 
in  series;  an  alternating  curient  of  96  peiiods  was  sent  thiough  them, 
the  voltage  and  current  curves  being  measured  and  plotted ;  the  latter, 
which  are  given,  show  that  there  is  neithei  a  change  in  foim  noi  a 
diS'erence  in  phase  due  to  the  voltameter.  The  experiment  was  made 
with  acidulated  water  and  platinum  electrodes  and  was  repeated  with 
electrodes  of  platinum  wire  and  with  others  of  carbon,  all  of  which  gave 
the  same  result.  It,  therefore,  follows  that  the  energy  consumed  in  a 
voltametei  used  with  alternating  currents  is  equal  to  the  product  of  the 
current  and  the  voltage;  this  was  also  proved  by  direct  measurement;  a 
result  of  practical  iiSportance  is  that  resistances  made  of  liquids  may 
be  used  with  alternating  currents  as  iuductionless  resistances.  The 
experiments  were  repeated  with  a  voltaic  arc  and  showed  that  while 
there  is  no  phase  shifting,  the  voltage  curve  departs  very  decidedly 
from  the  sine  form;  it  rises  abiuptly  then  falls  very  slowly  during  the 
greatei  part  of  the  peiiod  and  then  very  lapidly. 

Hall  .Phenomenoti.— "I,' Bclairage  Elec,"  June  1,  contains  an  article 
of  some  length  by  Prof,  van  Aubel,  in  which  he  gives  a  discussion  on 
the  subject,  rich  in  references,  and  describes  experiments  made  by 
himself.  Among  his  conclusions  ate  the  following:  the  electiolysis  of 
nitrate  of  bismuth  (nitrate  acide  de  bismuth)  or  of  the  double  tartrate  of 
bismuth  and  potassium,  give  adherent  deposits  on  an  electrode  consisting 
of  a  platinized  minor;  the  resistance  of  bismuth  obtained  from  the  first 
compound  increases  considerably  in  magnetic  fields  and  the  thin  layers 
obtained  show  the  Hall  phenomenon  very  decidedly  both  for  continuous 
and  for  alternating  currents;  layers  made  from  the  double  tartrate  do 
not  show  the  Hall  phenomenon ;  the  thin  plates  of  bismuth  can  be  pro- 
luced  by  the  process  which  he  gives,  without  difficulty  and  can  be  made 


much  thinner  than  by  other  methods;  the  Hall  phenomenon  as  observed 
with  these  thin  layers  of  bismuth,  forms  a  very  sensitive  method  for 
measuring  uiaguetic  fields  and  for  this  purpose  the  E.  M.  F.  can  be 
measured  by  a  capillary  electrometer  or  by  the  method  of  Fuchs;  the 
Hall  phenomenon  can  also  be  used  for  measuiitig  the  component  of  the 
earth's  magnetism  in  any  direction,  by  using  very  sensitive  galvano- 
meters; bismuth  does  not  appear  to  fallow  the  law  of  Kundt,  that  the 
velocity  of  propagation  of  light  in  metals  is  proportional  to  their  electric 
conductivities. 

Vacuum  Tube  A/ter-glow.—Mi.  Palmer,  in  the  Loud.  "Elec,"  June 
7,  in  reply  to  a  recent  communication  of  Mr.  Lomas  (see  Digest,  June 
1),  gives  leferences  to  descriptions  of  the  phenomena  in  The  Electri- 
cal World,  Jan.  20  and  Sept.  1,  IS94,  and  states  that  in  addition  he  has 
collected  some  data  which  he  gives;  the  influence  machine  is  better 
adapted  than  Kuhmkorfl  coil;  if  a  16-cp  lamp  be  held  in  the  hand  by 
the  bulb  and  the  base  brought  near  an  influence  machine  the  interior 
will  glow  and  the  filament  will  bend,  gradually  approaching  the  side  of 
the  bulb  and  producing  the  crackling  discharge ;  if  the  bulb  contains 
some  loose  pieces  of  carbon  it  will  have  great  capacity  and  if  isolated 
on  a  table  it  will  glow  for  eight  minutes.  He  concludes  that  if  a  charged 
body  be  surrounded  by  rarefied  gas  the  molecules  of  gas  will  be  attracted, 
will  receive  charges  and  be  thrown  off;  a  relatively  small  voltage  will 
produce  a  visible  glow. 

Cathode  and  Light  Rays.— A.  French  Physical  paper  by  Mr.  Curie  is 
abstracted  biiefly  in  the  Loud.  "Elec. ,"  June  7;  he  describes  expeii- 
ments  to  find  whether  light  rays  were  deviated  by  a  magnetic  field  like 
cathode  rays;  he  finds  theie  is  no  deviation  in  20  cm  in  a  strong  field  ; 
although  he  does  not  think  these  experiments  are  conclusive  pioof  that 
cathode  rays  are  different  fiom  those  which  constitute  light,  yet  he 
believes  they  tend  to  show  that  there  is  some  difference. 

Electric  Discharge  Through  Gases.— A  Royal  Institution  lecture  by 
Prof.  J.  J.  Thomson  is  leprinted  in  the  Loud.  "Elec  , "  June  7;  he 
describes  and  discusses  some  phenomena  connected  with  the  passage  of 
electiicity  from  the  gas  to  the  electiode  and  vice  versa  and  some  propei- 
ties  of  a  discharge  when  its  course  lie.s  entirely  in  the  gas;  several  of 
the  experiments  have  already  been  described  in  these  columns. 

Sound  Produced  by  Thermic  Radiation.— "Vhn  Lond.  "Elec  Eng.," 
June  7,  mentions  briefly  a  paper  by  Mr.  Semmola,  from  ;he  "Comptus 
Rendus, "  (no  date  given)  in  which  he  shows  that  intermittent  solai 
light  focussed  on  the  gilded  metallic  plate,  2  mm  thick,  of  a  Hunnings 
microphone,  produces  a  distinct  sound  in  a  telephoue  connected  with  it, 
the  intensity  of  which  increases  with  the  frequency,  and  it  is  gieater 
when  the  plate  is  covered  with  smoke  black  ;  there  is  no  sound  when 
the  light  passes  through  non-thermo  substances;  the  point  of  light 
should  be  hot  enough  to  carbonize  papei. 

An  abstiact  of  a  paper  by  the  same  author  and  which  appears  to  be 
sirailai  to  the  one  from  which  this  is  taken,  is  published  in  the  "Elec. 
Rev."  (N.  Y.),  June  19. 

Telephones  and  Earthguaies.—AccoT^iiig  to  the  Lond.  "Elec.  Eng.," 
June  7,  Prof.  Estrada,  of  Mexico,  suggests  the  use  of  the  telephone  with 
a  grounded  leturu  circuit  for  foretelling  earthquakes  in  volcanic  regions; 
he  suggests  making  a  miciophone  in  the  form  of  a  pendulum  suspended 
on  a  thin  spiral  wire  so  arranged  as  to  close  a  magnetic  circuit  with  the 
slightest  motion;  he  proposes  to  connect  the  central  observatory  with 
the  base  of  the  volcano  Popocatepetl,  grounding  it  in  one  of  the  deepest 
cracks  aud  connecting  the  other  end  with  a  deep  aitesian  well.  He 
believes  that  eruptions  and  earthquakes  may  thereby  be  foretold  many 
days  in  advance. 

Electric  Conductivity  and  Convexion  in  Poorly  Conducting  Dilute 
Solutiojis.—A  paper  by  Mr.  Warbuig  from  the  "Wied.  Ann.,"  54,  p.  396, 
is  abstracted  in  the  "Elek.  Zeit.,"  June  6. 

Electric  Oscillation  of  Short  Wave  Length.— Proi.  Righi's  long  serial 
is  concluded  in  "L'hclairage  Elec,"  May  25. 

Genet  III  .Solution  oj  Maxwell's  Equations  Jar  an  Absorbent,  Homo- 
geneous and  Isotropic  Method.— A  -paxiei  by  Mr.  Berkeland  from  the 
"Comptes  Rendus,"  120,  p.  1041,  is  reprinted  in  "L'Eclairage  Elec," 
May  25. 

Influence  of  Electric  Waves  on  the  Resistance  of  Conductors.— 
"L'Eclairage  Elec,"  May  25,  contains  a  short  note  by  Mr.  Branly  claim- 
ing priority  of  discovery. 

Atmospheric  Electricity  on  the  Oi:^a«.  — "L'Elec,"  June  28,  gives  a 
summaiy  of  a  recent  article  by  Prof.  Magie,  in  the  "American  Meteoro- 
logical Journal." 

Magnetic  Surveys  of  the  United  Kingdom.— .\  short  paper  by  Prof. 
Riicker  is  reprinted  in  the  Lond.  "Elec.  Eng.,"  June  7;  he  gives 
briefly  a  desciiption  of  some  of  the  results  of  the  survey  made  by  himself 
in  882  places  in  Great  Britain  and  Ireland.  In  regard  to  local  disturb- 
ances he  found  that  the  north  pole  of  the  needle  is  attracted  to  certain 
legions  and  lines  which  can  be  traced  for  even  hundreds  of  miles,  the 
underlying  strata  of  which  are  known  to  be  non-magnetic  for  great 
depths.  Regaiding  the  relation  of  the  lines  of  disturbances  to  the  loca- 
tion of  the  principal  coal  fields  he  states  that  the  results  do  not  give  any 
countenance  to  the  view  that  the  magnet  can  be  used  for  the  discovery 
of  coal.     He  shows  that  dykes  and  thin  uniform   basaltic  sheets  produce 
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no  measureable  cflects  except  at  distances  from  llicir  edges  winch  are 
suiall  multiples  of  tbeir  thickness:  isolated  ni.isscH  of  trapiock  a  few 
square  miles  in  area  produce  no  important  effects  at  distances  compara- 
ble with  their  dimensions;  the  view  commonly  held  that  faults  affect 
the  needle  may  in  some  cases  have  some  foundation  in  fact. 

Magnetization  oj  Iron  in  Very  U'tak  Fields.— \  paper  by  Mi. 
Schmidt,  in  the  "Wied.  Ann.,"  No.  4,  18')5,  is  brieBy  abstracted  in  the 
Lond.  "Elec,"  Juue  7,  and  "Phil.  Mag."  for  June.  In  fields  up  to 
0.00  C  G.  S.  units  the  susceptibility  for  iion  and  steel  is  constant; 
steel  follows  weak  forces  mure  easily  than  iron;  the  susceptibility  of 
soft  steel  in  weak  fields  is  gieater  than  that  of  iron;  for  fields  of  about 
one  unit  their  susceptibilities  are  about  the  same  while  for  greater  field 
strengths  that  of  iron  is  the  greatei  ;  0.06  C.  G.  S.  unit  is  the  upper 
limit  foi  which  the  susceptibility  remains  constant. 

Magnetization  of  Iron  Cylinders. — A  i-.econd  article  by  Mr.  Grotriam, 
from  the  "Wied.  .\nn,."  54,  p.  452.  is  abstracted  in  the  "Kick.  Zeit.," 
June  6.  It  has  been  claimed  that  the  circular  magnetization  of  hollow 
iron  cylinders,  as  used  in  practice  in  iion-clad  transformers,  is  not 
dependent  upon  the  thickness  of  the  iron;  in  the  present  paper  he 
gives  the  results  of  expeiimental  determinations  made  to  investigate 
this;  two  hollow  cylinders  of  the  same  size  but  dilTcient  thicknesses 
were  used,  the  priraaiy  and  secondarj'  coils  being  threaded  through 
them;  he  finds  that  the  thickness  made  a  very  great  diflerence.  He 
also  experimented  with  longitudinal  magnetism  of  hollow  and  solid 
cylinders  of  the  same  outside  diameters  placed  in  a  magnetic  circuit, 
and  finds  that  foi  low  degrees  of  saturation  the  flux  in  the  magnetic 
ciicuit  remains  unchanged. 

[nfluence  of  Mai;neti:ation  on  the  Constant  of  Elasticity  in  Iron.— 
The  results  of  researches  by  Mr.  Bock,  published  in  the  "Wied.  Ann.," 
No.  3,  189,5,  aie  briefly  summarized  in  the  "Phil.  Mag."  for  June,  as 
follows:  by  magnetization  the  constants  of  elasticity  of  soft  iion,  the 
modulus  of  torsion,  and  the  modulus  of  elasticity  are  certainly  not 
altered  by  more  than  'A  per  cent.  ;  the  series  of  observations  indicate 
that  the  fle.xure  diminishes:  at  the  same  time  the  torsion  seems  also  to 
diminish,  while  the  ratio  of  the  lateral  contraction  to  the  longitudinal 
expansion  increases;  iron  is  more  inconipiessible  in  the  magnetic  field; 
nothing  can  be  alleged  with  certainty  as  to  ipagnetized  steel  bars. 

Electromagnetic  Attractive  Force.— the  lesults  of  some  experiments 
given  in  aa  article  by  Mr.  Weber,  in  the  "Wied.  Ann.,"  No.  J,  1895, 
are  biiefly  given  in  the  "Phil.  Mag."  for  June.  An  iron  wire  of  great 
length  compared  with  its  diameter,  one  end  of  which  is  in  a  magnetic 
field  parallel  to  the  lines  of  force,  experiences  a  pull  in  the  direction  of 
its  length,  which  per  sq.  cm  of  cross-section  is  equal  to  the  product  of 
/and  JH".  If  the  lines  are  at  light  argles  to  the  axis  the  attractive  force 
at  right  angles  to  the  lines  of  force  is  smaller  than  that  just  given;  the 
ratio  of  the  former  to  the  latter,  which,  with  mean  strengths  of  Jg  equal 
100,  is  greater  than  100,  rapidly  decreases  as  the  field  increases  and 
appears  to  approach  unity. 

Magnetic  Strains,— The  Lond.  "Elec.  Eng. ,"  June  7,  refers  briefly  to 
a  Royal  Society  of  Edinburgh  paper  by  Mr.  Knott  and  Mr.  Shand  on  the 
volume  changes  which  accompany  magnetization  in  iron  and  nickel 
tubes. 

Analogies  of  Magnetic  and  Optical  Phenomena.— P^-a  article  by  Mr.  Coll  is- 
chann  is  begun  in  the  "Zeit.  fuer  Elek.,"  June  1 ;  he  points  out  analo- 
gies between  polarized  light  and  three-phase  currents;  it  is  mathemati- 
cal in  character. 

Permealnlity  of  Russian  Irons. — The  "Zeit.  fuer  Elek.,"  June  1,  trans- 
lates from  the  Russian  a  paper  by  Mr.  Chatelin  in  which  he  gives  the 
lesults  of  measurements  made  of  a  number  of  Russian  irons  and  steels 
which  were  determined  by  the  Hopkinson  and  the  Thompson  methods; 
the  permeability  seems  somewhat  high. 


Iron.  —  "Elec.  Eng'ing"  for  June  contains  an  article  by  Mr.  Summers 
on  the  chemistry  of  pig  iron  and  its  application  foi  electrical  pur- 
poses; it  deals  chiefly  with  the  effects  of  the  usual  impurities  on  the 
mechanical  qualities,  and  refers  briefly  to  their  effects  on  the  magnetic 
qualities. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

Bleaching  Process. — A  process  invented  by  Dr.  Kellner  is  briefly 
described  in  the  Lond.  "Elec.  Eng.,"  June  7.  The  apparatus  consists 
of  a  pair  of  rollers,  one  iron  and  the  other  carbon,  between  which  a 
current  is  passed ;  the  cotton  cloth  to  be  bleached  is  saturated  with  brine 
and  runs,  in  company  with  an  endless  felt  blanket  also  .saturated  with 
brine,  between  these  rollers;  the  felt  being  in  contact  with  the  iron  roller 
receives  the  caustic  soda  which  is  formed,  delivering  it  into  a  tank 
filled  with  salt  water;  the  chlorine  liberated  at  the  carbon  roller  accumu- 
lates in  the  cotton  fabiic  which  remains  rolled  up  for  some  time  before 
it  IS  washed  ;  whether  the  process  has  already  found  practical  applica- 
tion does  not  appear. 

Electromotive  Force  from  Thermo-Chemical  Data. — A  paper  read  at  the 
German  Electro-Chemical  Society  by  Mr.  LeBlanc  is  abstracted  briefly 
in  the  Lond.  "Elec. ,"  June  7.  He  discusses  the  common  method  of 
calculating  the  E.  M.  F.  from  known  electio-chemical  data  as  described 
by  Thomson,  and  shows  the    objections  to  it;  cases   weie    discovered  in 


which  the  agreement  between  theory  and  experiment  wag  not  satis- 
factory;  he  believes  that  it  holds  good  only  when  the  H.  M.  F.  is  quite 
independent  of  the  tempeiature  as  in  the  Danicll  cell  and  a  few  otbers- 
he  shows  how  the  equation  can  be  modified  so  as  to  take  into  accouol 
the  change  of  temperature. 

Equivalence  of  Mercury  ami  Copper  in  Electrolytes  of  Different  Concen. 
tration.—Kn  article  of  some  length  by  Dr.  Bolton  Is  begun  in  the  "Zeit. 
fuer  Electrochem.,"  June  5;  he  describes  experiments  which  are 
intended  to  determine  whether  certain  salts,  especially  those  of  mercury 
and  copper,  have  the  tendency,  in  solutions  of  different  concentrations, 
to  form  ions  of  different  equivalence;  for  measuiing  the  current  he  uses 
a  mercury  voltaraetei  in  preference,  a  description  o{  which  is  given. 

Ilelmhollz  Filectrochemical  Theory.— the  "Phil".  Mag.,"  for  June  contains 
a  short  couimunicaiion  by  Prof.  Richarz  in  which  he  points  out  some 
conclusions  deduced  from  this  theory  and  makes  some  deductions  legard- 
ing  the  electrical  atom. 

Researches  on  Polarization.— 'the  Lond.  "Elec.  Rev.,"  June  7,  abstracts 
briefly  an  article  by  Mr.  Roszkowski,  in  the  "Zeit  f.  Pbys,  Cbem.,"  15, 
p.  267  and  305  describing  some  interesting  experiments  with  solid  and 
liquid  cathodes. 

Ozone  and  Nitrous  Compoumls — The  Lond.  "Elec.  Rev.,"  June  7,  con- 
tains a  short  article  by  Mr.  Andreoli  in  which  he  quotes  numerous 
authorities  regarding  the  production  of  nitrous  compounds  during  the 
generation  of  ozone  from  air  by  means  of  the  electric  discharge.  He 
believes  that  the  production  of  nitrous  compounds  has  been  greatly 
e.\aggerated  and  without  any  ground;  be  has  made  careful  researches  in 
publications  and  is  unable  to  find  any  experiments  showing  either  the 
percentage  of  nitrous  compounds  oi  theii  noxious  influence  on  persons 
breathing  ozonized  ail ;  his  own  experiments  have  shown  him  that  there 
is  no  danger  in  ozonized  atmospheric  air  and  he  believes  it  may  betaken 
for  granted  that  if  after  so  many  years  no  deleterious  effects  have  been 
cited,  ozone  is  not  only  safe  but  healthful  and  beneficial. 

Theory  of  Eleclrolysis.—the  "Electrochem.  Zeit."  for  June  contains  an 
article  by  Prof,  Bucherer ;  it  appears  to  be  similar  to,  though  not  a 
translation  of  the  aiticle  by  the  same  author  in  The  Electrical  World, 
Feb.  2.,   p.    1.38. 

Commercial  Zincate  of  Potash  by  Electrolysis.— An  article  by  Dr. 
Schoop,  from  the  "Zeit.  f.  Elec.  u.  Electiochem,"  6.  p.  205  and  347, 
is  abstracted  in  the  Lond.  "Klec.  Rev,"  June  7;  he  describes  a  process 
for  making  this  material  for  the  Lalande  primary  and  secondary  bat- 
teries. The  apparatus  consists  of  a  copper  vessel  with  a  cylinder  of 
spongy  copper  within  which  there  is  a  zinc  cylinder  resting  on  a  layer 
of  magnesia,  which  keeps  the  two  out  of  contact;  the  liquid  consists  of 
a  solution  of  caustic  potash,  is  kept  stirred  and  is  heated  to  about  60 
degrees;  the  copper  is  first  made  the  anode  after  which  the  current  is 
reveised;  the  liquid  thus  obtained  is  freed  from  its  impurities  by  elec- 
trolysis in  a  separate  vessel  with  zinc  eleptiodes  and  a  porous  diaphragm 
of  magnesia. 

Baths  for  Nickel  Plating.— the  Lond.  "Elec.  Rev. ,"  June  7,  gives  a 
number  of  baths  used  in  German  factories,  all  of  which  are  said  to  give 
excellent  results  when  they  are  carefully  handled. 

Metallurgy  of  Gold.— Several  processes  including. those  of  Siemens  & 
Halske,  Keith,  Mc.\rthur-Forest  and  others  are  briefly  desciibed  in  an 
article  by  Mr.  Rogers  in  "Elec.  Eng'ing"  for  June. 

Electro-Metallurgy.— A  summary  of  the  recent  paper  by  Mr.  Moissan, 
mentioned  in  the  Digest,  May  25  and  June  1,  is  published  in  the  "West. 
Elec,"  June  15. 

Reduction  of  Refractory  Metals.— the  "West.  Elec,"  June  1.5, 
reprints  an  abstract  of  Prof.  Roberts  Austen's  lecture  mentioned  in  the 
Digest,  June  8. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

Measuring  the  Mean  Spherical  Intensity  of  Sources  of  Light —the  article 
by  Prof.  Blondel,  mentioned  in  the  Digest,  April  13  and  May  18,  is  con- 
tinued in  "L'Eclairage  Elec,"  June  1;  he  discusses  three  new  methods 
for  replacing  the  tracing  of  the  photometric  curve  by  a  single  operation  ; 
they  all  depend  on  the  same  principle;  the  light  is  placed  at  the  centre 
of  an  opaque  sphere  having  one  or  more  openings  through  which  a 
definite  fraction  of  the  total  flux  of  light  passes  and  which  is  then  con- 
centrated at  a  single  point  by  apparatus  which  he  calls  lumen-meters, 
the  diffeience  between  these  constituting  the  difference  in  the  methods. 
.\fter  discussing  the  properties  of  diffusion  by  transmission  and  reflec- 
tion he  describes  and  gives  the  theory  of  the  various  methods;  in  one  of 
these  a  reflector  is  placed  behind  the  light  embracing  a  certain  fractional 
part  of  all  the  rays  emitted  by  the  light,  and  diiects  them  on  to  a  trans- 
lucent screen,  the  direct  lays  being  pievented  from  reaching  the  screen; 
the  light  on  the  opposite  side  of  this  screen  is  then  measured  by  a 
photometer  and  is  a  measure  of  that  part  of  the  total  flux  of  light  which 
is  intercepted  by  the  mirror;  the  lefleetor  may  for  simplicity  embrace 
all  the  light  which  passes  on  one  side  of  a  plane  through  the  source, 
that  is,  just  one  half  of  the  flux,  and  instead  of  passing  it  through  a 
translucent  screen  it  may  be  thrown  on  a  white  diffusing  surface  the 
illumination  of  which  is  then  measured  by  a  photometer;  in  practice 
these   methods    aie    exact  only  if  the  loss  in  each  of   the    reflected    rays 
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is  the  same,  but  this  is  not  the  case;  in  practice  the  only  reflector  whicb 
can  be  used  is  one  made  of  silvered  kIkss  ;  to  climate  the  error  due  lo 
the  diHerent  losses  in  the  reflection  of  the  diffeient  rays,  be  devised 
the  lumen-meter  which  was  described  in  the  Digest,  .\pril  13  (see  also 
May  4  and  June  8),  and  in  which  only  a  zone  of  rays  is  reflected,  the 
angles  of  incidents  of  which  are  nearly  constant  for  all  the  rays. 

Liimen-mtlers  for  Measuring  Luminous  /■'lux.— An  interesting  paper  by 
Mr.  Ray  is  reprinted  in  the  "Bui.  See.  Int.  des  Ivlec. "  for  May,  being 
devoted  to  the  measurement  of  mean  spherical  illuuiination  in  general 
and  in  particular  to  the  ingenious  instiutnenl  of  I'rof.  Blondel  mentioned 
in  the  abstract  above.  He  calls  attention  to  the  impoi lance  of  being  able 
to  measure  the  total  luminous  flux,  or  quantity  of  light,  as  it  is  some- 
times incorrectly  called;  the  value  of  the  total  flux  is  an  important 
quantity  to  know  in  dealing  wi:h  the  illumination  of  a  light  in  a  closed 
space  or  room;  the  usual  method  is  to  measure  the  light  in  diffeient 
directions  and  plot  the  curve,  fiom  which  the  total  flux  is  then  cal- 
culated; in  the  method  of  Prof.  Blondel  the  mean  illumination  in  a 
Dumber  of  different  directions  represent  a  definite  fraction  of  the  whole 
surrounding  spherical  surface, and  is  measured  in  one  operation  ;  the  mirror 
used  in  the  above-mentioned  apparatus  is  a  zone  of  an  ellipse  and  its 
surface  represents  one  tenth  of  that  of  the  whole  surrounding  sphere ; 
the  total  flux  is  therefore  10  limes  that  measured;  with  this  instrument 
he  6nds  that  one  lumen  w*ill  be  equivalent  to  about  0.003  cp  on  the 
screen;  the  total  flux  in  lumens,  of  an  arc  light  for  different  currents 
and  carbons,  is  given,  that  for  10  amperes,  43  volts  with  carbons  21  and 
13  mm  in  diameter  is  <>,(t(>0  lumens,  and  for  the  same  lamp  with  six 
amperes  it  is  1,000,  while  with  30  amperes  it  is  16.260.  Several  photo- 
graphic reproductions  are  given  of  the  luminous  spots  on  the  screen.  In 
conclusion  he  describes  a  much  cheaper  apparatus  in  whicb  the  expen- 
sive mirror  is  replaced  by  a  frustrum  of  a  cone  whose  apex  has  an  angle 
of  100  degrees,  the  inside  surface  being  covered  with  a  white  paper 
having  a  dull  surface;  this  takes  the  place  of  both  the  reflector  and  the 
diffuser,  the  light  from  it  being  measured  directly  by  the  photometer; 
the  opaque  sphere,  surrounding  all  but  a  definite  portion  of  the  space 
around  the  source,  is  used  as  before;  the  illumination  measured  by  the 
photometer  under  these  conditions  is  approximately  proportional  to  the 
flux  measured;  the  apparatus  is  naturally  much  less  exact  than  the  pre- 
ceding one,  but  it  can  be  used  lo  great  advantage  in  practice.  He  also 
Suggests  the  use  of  a  zone  of  a  parabolic  mirror. 

Measuring  I  he  Insulation  Resistance  of  an  Installation  While  Running.  — 
The  "Elet.  Zeit.,"June  6,  reprints  a  long  paper  by  Dr.  Froelich  in 
which  he  gives  a  mathematical  discussion  of  the  Wheatstone  bridge 
when  not  balanced,  and  of  ohm-meteis,  concluding  with  a  description 
accompanied  by  illustrations,  of  the  apparatus  and  of  a  method  of 
measuring  the  insulation  resistance  by  means  of  an  instrument  which 
gives  the  value  directly.  The  ohm-meter  used  is  the  usual  type  in 
which  there  are  t*o  coils  perpendicular  to  each  other,  acting  on  an  iron 
needle,  one  of  them  generating  the  diiecting  field  and  the  other  the 
deflecting  field;  when  the  installation  is  not  in  use  this  instrument  may 
be  used  diiectly;  when  the  installation  is  in  use  the  arrangement  shown 
in  the  adjoining  figure  is  used;  it  is  a  Wheastone  bridge  arrangement  in 


which,the  fault  forms  one  of  the  branches,  the  two  other  branches  a  and 
a  are  equal  while  the  fourth  n  is  made  1,  10,  100,  etc.,  ohms;  one  of  the 
diagonals  contains  the  battery,  B  the  contact  C,  and  an  induction  appa- 
ratus /"the  coils  rr  of  which  form  the  directing  coils  of  the  ohm-meter; 
the  other  diagonal  contains  a  similar  induction  apparatus  the  coils  of 
which  form  the  deflecting  coils  of  the  in^tiument;  a  different  scale  must 
be  used  for  each  resistance  inserted  in  the  bianch  n;  the  contact  C  must 
be  periodically  opened  and  closed  in  such  a  way  that  the  circuits  of  the 
battery  branch  and  that  of  the  other  branch  are  opened  and  closed  alter- 
nately and  not  simultaneously  (from  this  it  appears  that  there  ought 
to  have  been  another  contact  in  the  other  diagonal ;  the  description  is 
not  as  clear  as  might  be  desired) ;  this  contact  is  operated  by  an  electric 


motor  runninvi  at  constant  speed;  the  induction  appaiatus  in  the  battery 
circuil  maybe  oniilted.  It  appears  that  variations  in  the  voltage  of  the 
lighting  circuit  affects  the  results  quite  materially,  but  in  the  laige  sta- 
tion in  Berlin  these  variations  were  not  important.  He  enumerates  the 
following  as  the  novelties  in  this  method  ;  The  insertions  of  the  diiect- 
ing coils  of  an  ohm-meter  in  one  of  the  diagonals  of  a  Wheatstone  bridge 
and  the  deflecting  coil  in  the  other  when  there  aie  no  H  M.  F's.  in  that 
circuit  whose  resistance  is  to  be  measuied ;  and  the  measurement  of 
this  resistance  by  means  of  the  "latio  of  the  variations  of  the  current 
in  the  two  diagonal  branches  in  combination  with  an  induction  apparatus 
and  a  galvanometer  with  two  coils  perpendicular  to  each  other,"  when 
there  are  E.  M.  P's.   in  the  circuit  to  be  measured. 

Electrical  Inspector's  Laboratory. — The  English  journals,  June  7,  con- 
tain illustiated  desciiptions  of  the  laboratory  of  the  Electiical  Inspector 
to  the  City  Commissioners  of  Seweis;  the  most  complete  desctiption 
and  the  one  containing  the  best  illustrations  is  that  in  the  Lond.  "Elec. 
Rev.";  the  duties  of  this  inspectoi  aie  published  in  the  Lond.  "Elec. 
Eng.  "  ;  those  for  which  the  laboratory  is  required  are  chiefly  the  calibra- 
tion of  volt,  ampeie  and  supplying  meters.  For  alternating-current 
work  there  is  a  special  transformer  connected  with  the  street  mains, 
having  three  secondary  windings  two  of  which  can  be  made  to  increase 
the  voltage  by  two-volt  steps;  Kelvin  balances  are  used,  also  Ferianti 
non-inductive  resistances,  illustrations  of  which  are  given,  which 
enable  the  current  to  be  regulated  by  tenths  of  an  ampere  up  to  500 
amperes;  they  are  made  of  five  vertical  copper  rods  surrounded  concen- 
trically by  German  silver  wires  of  different  lengths,  dipping  into  mer- 
cury cups  at  the  bottom,  which  can  he  laised  or  lowered  by  hand, 
connecting  these  resistances  in  multiple. 

Electrical  Measurement  of  Starlight. — An  abstract  of  a  preliminary 
report  to  the  Royal  Society  by  Prof.  Minchin  is  published  in  the  Lond. 
"Elec."  June  7.  He  describes  the  method  used  for  measuring  the 
intensity  of  light  from  stars  and  planets  which  consists  in  the  determi- 
nation of  the  E.  M.  P.  generated  by  this  light  in  certain  photo  electric 
cells,  the  square  of  this  E.  M.  F.  being  proportional  to  the  energy  of 
the  light;  (he  surface  of  these  cells  is  formed  by  depositing  a  thin  layer 
of  selenium  on  a  surface  of  clean  aluminum  and  immersing  this  in 
oenanthol  ;  the  seat  of  the  E.  M.  F.  is  the  contact  surface  of  the  liquid 
and  the  selenium,  the  latter  receiving  a  positive  and  the  former  a  nega- 
tive charge;  the  expeiiments  are  said  to  prove  conclusively  that  there  is 
little  difficulty  in  obtaining  fairly  accurate  measurements  of  the  light 
of  stars  of  the  first  and  second  magnitudes  even  without  a  large  teles- 
cope; there  appears  to  be  a  surprising  agreement  between  the  photo- 
electric and  the  photo-metric  determinations  of  the  magnitude  of  a  star. 

Standard  Resistances  for  Strong  Currents.  —The  "Elek.  Zeit.,"  June  6, 
reprints  in  full  with  illustrations  a  short  paper  by  Dr.  Feussner  describ- 
ing the  new  standard  resistances  of  the  Reichanstaldt  for  measuiing 
laige  currents  at  the  terminals  of  a  known  resistance,  an  abstiact  of 
which  appears  in  another  column. 

Measurement  of  Temperatures  by  Thermo-electric  Couples. — An  aiticle 
of  some  length  by  Messrs.  Van  Aubel  and  Paillot  is  reprinted  in 
"L'Eclaiiage  Elec,"  May  25.  It  describes  experiments  made  with  con- 
stantan  couples  by  the  Fuchs  method  ;  their  conclusions  are  that  the  E. 
M.  F.  of  a  constantan-iron  couple  is  53.86  microvolts  per  degiee  centi- 
giade  between  0  degrees  and  98.9;  this  couple  is  preferable  to  others  as 
it  can  be  used  to  measure  the  temperature  at  a  small  point  when  gieat 
sensitiveness  is  necessary;  the  curve  of  the  E.  M.  F's.  approaches  very 
closely  to  a  straight  line  and  between  certain  points  it  can  be  consideied 
as  such. 

Lecture  Apparatus.— K  simple  and  ingenious  apparatus  is  described 
and  illustrated  in  the  "Zeit.  fuer  Elek,"  June  1;  it  consists  of  a  dia- 
grammatic drawing  of  a  dynamo  with  spaces  occupied  by  the  wires  and 
commutator  cut-out,  behind  which  rotate  discs  so  arranged  as  to  give 
an  optical  imitation  of  the  flow  of  the  current;  the  description  is  some- 
what incomplete. 

Measuring  Magnetic  fields. —See  above  under  "Hall  Phenomenon." 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Facsimile  Multiplex  Telegraphy.— A  recent  paper  by  Dr.  Cerebotanti  is 
briefly  abstracted  in  the  "Elek.  Zeit.,"  June  6.  He  describes  a  fac-simile 
telegraph  based  on  right-angular  co-ordinates  with  the  introduction  of 
two  polarized  relays  in  the  receiver,  with  a  common  elbow-joint  lever 
operated  by  a  variation  in  the  intensity  of  the  current  by  means  of  which 
the  third  wire,  which  in  the  Gray  telautograph  is  required  for  raising  and 
lowering  the  pen,  is  therefore  rendered  unnecessary.  He  also  described 
an  ingenious  combination  of  local  circuits  with  relays  at  the  trausmitter, 
which  avoids  sending  the  currents  for  the  two  co-crdinates  simultaneously 
and  which  enables  them  to  be  sent  successively  thereby  obtaining  a 
means  of  operating  a  fac-simile  telegraph  with  only  one  wire.  He  also 
described  a  Morse  quadruples  telegraph  without  synchronism,  the  main 
factor  of  which  is  an  interrupter  at  the  sending  station,  whose  object  is  lo 
interrupt  the  sending  cuirents  which  vary  in  direction  and  strength  so  that 
one  impulse  follows  the  othei  in  the  form  of  four  alternating  impulses, 
thus  necessitating  the  use  of  only  a  single  wire.  This  is  practically  all  the 
information  given  in  the  abstract.  In  the  discussion  Mr.  Bieringer 
expressed  the  belief  that  there  was  nothing  gained    in    using    vaiiations 
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in  the  current  strcuRth  in  place  of  a  synclironoiis  apparatus,  as  experi- 
ence has  shown  that  apparatus  depending  on  current  variations  aie 
gieatly  alTected  by  the  insulation  resistance  of  long  lines. 

Teltphone  Installation  in  Stuttgart. — The  "Klek.  Zeit,"  June  6,  con- 
tains the  6rst  pait  of  a  long  and  well-illustialed  description  by  Mr 
West,  of  the  station  in  Stuttgart,  including  a  uuiuber  of  illustrations  of 
the  details;  the  installation  was  compltied  in  Apiil,  Im<)4. 

'J /Uphonc  Switchboard  for  Central  Station.— X  wcU-illuslratcd  de- 
scription of  one  made  by  Naglo  in  Germany,  is  published  in  the  "Klek 
Zeit.,"  June  6 

TeUphont  Switdi/s  Used  in  Antwerp.— .\xi  illustrated  description  is 
published  in  "L'Eclairage  Elec,"  May  25. 

Accumulators  in  7 eUgraphy.—X  paper  on  "Electrical  AcciunuUtors," 
by  Mr.  Stewart,  read  at  the  convention  of  the  Association  of  Railway 
Telegraph  Superintendents  is  rcpiinted  in  the  "Elec.  Age,"  June  22. 
He  describes  briefly  the  plant  at  the  New  York  terminal  of  a  railroad  in 
which  72  accumulators  were  substituted  for  2.VS  gravity  cells,  70  of  the 
cells,  having  a  capacity  of  12.5  ampere-hours,  are  for  working  the  lines, 
and  two  of  150  ampere-hours  for  the  local  circuits  consisting  of  21 
soundeis;  the  cost  of  maintaining  the  gravity  cells  for  one  year  was 
more  than  enough  to  purchase  the  storage  battery  plant;  it  seems  to  be 
working  very  satisfactorily.  In  conclusion  he  refeis  briefly  to  the  use 
of  accumulators  in  lighting  and  for  tiolley  lines. 

Relative  Cost  oj  Telephone  Service  to  the  f  i^r. .— "Elec.  Kng'ing"  for 
June  contains  an  article  by  Mr.  Deland  in  which  he  discusses  in  detail 
the  relative  cost  of  the  service  in  large  and  small  exchanges.  In  large 
exchanges  about.  100  times  as  many  subscribeis  are  reached  and  about  10 
times  as  much  service  is  actually  tendered;  in  a  town  having  100  to  200 
subscribeis  about  one  mil^  of  line  is  used  when  two  subscribers  are 
talking  while  in  Chicago  the  average  length  of  line  actually  used  for  each 
conversation  is  nearly  four  miles. 

SoundAmplitying  Telephone.— th^  Nikolajczuk  system  is  described 
and  illustrated  in  the  "Elec.  Rev.,"  June  19;  it  appears  to  consist  of  a 
sort  of  telephone  relay;  the  transmitter  currents  "vary  the  internal 
resistance  of  a  separate  source  of  electricity,  which  in  turn  transforms 
the  current  variations  iuto  telephonic  vibrations";  it  appears  to  be  an 
adaptation  of  Mr.  \.  G.  Bell's  original  liquid  transmitter  to  operate  as 
a  lelay. 

MISCELLANEOUS. 

Influence  of  Telephone  Wires  on  Atmospheric  Klectricity. — From  a  brief 
note  in  "L'EIec,"  June  8,  and  "L'Eclairage  Elec,"  May  25,  the  Gei- 
man  government  telegraph  department  have  collected  some  statistics  in 
order  to  determine  the  influence  ot  networks  of  telephone  wiies  in  cities 
on  the  atmospheric  electricity,  in  order  to  find  out  whethei  the  dangers 
from  lightning  aie  increased  or  diminished',  the  results  showed  that  the 
presence  of  telephone  wires  tends  to  diminish  the  "violence  of  the 
thunder"  (sic)  and  to  diminish  the  dangers  from  lightning;  in  3+0  cities 
there  were  telephone  wires  and  in  560  there  were  none;  in  these  two 
cases  the  damage  done  by  lightning  varied  in  the  propoition  of  1  to  4.6; 
the  mean  number  of  lightning  discharges  per  hour  of  storm,  was  five  for 
the  villages  without  telephone  wires  and  three  fur  the  others. 

Mechanical  Principles  of  Eleitrical  Engineering.— A.  long  address  by 
Mr.  Ransom  is  reprinted  in  the  Lond.  "Elec.  Eng,"  beginning  with 
June  1 ;  he  recommends  electrical  engineers  to  give  adequate  attention 
to  the  principles  of  mechanical  engineering;  most  of  the  present  portion 
is  devoted  to  a  discussion  of  iron  from  the  mechanical  engineer's  stand- 
point, an  elementary  discussion  of  the  transformation  of  energy,  the 
testing  of  some  engines  and  boilers,  and  to  refuse  destructors;  regarding 
the  latter  he  says  it  may  be  fair  to  assume  that  the  average  refuse  in 
English  towns  can  never  evaporate  as  much  as  3.5  pounds  of  water  per 
pound  of  refuse;  for  poorer  refuse  he  gives  1.1  pound  of  water  as  the 
average. 

Electric  Organs. — A  brief  description  of  the  one  used  in  St.  George's 
church  in  London  is  given  in  the  Lond.  "  Elec.  Eng.,"  June  7. 

Vulcanized  India  Rubber. — The  specifications  foi  the  Russian  navy  are 
published  in  the  "Zeit.   fuer  Elek.,"  June  1. 

Tubular  Poles. — A  form  of  composite  pole  made  in  Germany,  consisting 
of  iron  tubes  and  resembling  those  used  in  this  country,  is  illustrated  and 
desciibed  in  "L'EIec,"  June  8. 

Royal  Society  Transactions. — The  catalogue  mentioned  in  the  Digest 
last  week  appears  with  the    issue  of  the  "Phil.  Mag."  for  June. 

Electric  Organ. — An  illustrated  description  of  the  one  used  in  Stein- 
way  Hall,  Chicago,  is  published  in  "West.  Elec,"  June  22. 


Electric  Railways  in  Japan. 


bidder's   Universal   Electrodynamometer. 

In  a  letter  to  the  London  Electrician  Mr.  Kail  Zickler  diacusseo  the 
subject  of  electrodynamometcrs  in  reply  to  ■  criticism  on  an  inbtrumei.t 
devised  by  himself.  Referring  to  the  conditions  which  an  instrument 
for  measuring  potential  has  to  fulfill, and  which  have  to  be  considered  in 
the  construction  of  the  same,  he  says  they  are  conipHialivrly  easy  to 
comply  with  when  the  instrument  is  only  intended  for  measuring  pottr- 
tial.  In  the  case  of  the  electrodynamometer  here  coiisideitd,  howevt', 
the  conditions  take  the  following  form  :  If,  first  of  all,  mirror-read  ng 
is  supposed,  then  the  watt  loss  and  the  influence  of  the  self-induclan<  c 
cin  be  made  very  small.  In  direct-reading  electrodynamometers,  torsion 
electrodynamometcrs  and  electrodynamic  current  weighers,  it  is  ea^ily 
possible  to  bring  the  miximum  watt  loss  down  to  about  U.  1  watt  fur 
every  volt  of  the  potential  to  be  measured.  .\s  an  instance  of  this  is 
mentioned  the  centi-ampcre  balance  of  Lord  K?lvin,  when  used  a»  a 
voltmeter.  Again,  the  influence  of  self-inductance  in  pot<;ntial  measure- 
ments of  alternating  currents  can,  with  medium  periodicity,  be  easily 
confined  to  a  small  percentage  of  the  potential  to  be  measured.  .\n 
instance  of  this  is  the  astatic  potential  dynamometer  of  .Siemens  and 
.Halske,  which,  with  alternating  currents  of  50  to  ho  periods  per  second, 
show  only  2  to  3  pet  cent,  difference  in  the  readings  for  continuous  and 
alternating  cuirents. 

Considerably  greater  difliculties  are  caused  in  this  direction  when  it  is 
required  to  construct  an  instrument  which,  besides  potential  measure- 
ments, also  permits  of  measuring  current  and  electric  power  (waltf) 
between  very  wide  limits.  One  is  generally  obliged  to  make  larger 
concessions  with  regard  to  watt  loss  and  the  influence  of  self-induction. 
In  the  composite  balance  of  Lord  Kelvin,  which  serves  for  current, 
potential  and  watt  measurements  of  continuous  current,  there  is  a  maxi- 
mum watt  loss  of  0.5  watt  for  every  volt  of  the  potential,  though  this 
instrument  has  no  conductor  for  large  currenis  in  the  movable  coil,  but 
requires  an  auxiliary  cuiient  to  be  taken  through  the  movable  coil  when 
measuring  big  currents.  * 

The  result  attained  by  the  Zickler  instiument  of  a  maximum  loss  of 
0.4  watt  per  volt  of  the  potential  is  therefoie  better  than  the  result  of 
the  above-mentioned  universal  instrument,  the  more  so  when  one  con- 
siders that  even  the  biggest  currents  are  conducted  through  the  movable 
coil,  and  no  auxiliary  current  is  lequiied. 

The  most  unfavorable  feature  in  the  universal  instrument,  as  com- 
pared with  a  simple  potential  electrodynamometei,  is  the  greater  weight 
of  the  movable  coil,  which  consists  of  a  copper  frame  of  35  .--quare  milli- 
metres, and  60  turns  of  a  wire  1.2  millimetres  thick.  This  requirt.-^.  in 
order  to  attain  a  certain  sensibility,  a  powerful  spring,  and  thciewitU- 
likewise  the  turning  moment  is  settled,  which  the  current-carrying  coil 
has  to  exercise  upon  the  movable  coil.  Having  settled  upon  a  suitable 
maximum  for  the  voltmeter  current,  then  the  product  ;«,X'"j  of  the 
number  of  turns  of  the  fixed  and  movable  coils  will  have  a  certain 
value.  Theoretically  speaking,  then,  other  conditions  being  the  same, 
the  self  inductance  of  the  coils  is  smallest  when  the  sum  of  the  turns 
m,+;«j  is  a  minimum.  This  is  the  case  when  ;h,  =  >hj.  To  get  near  this 
favorable  point  in  practice  without  increasing  the  weight  of  the  movable 
coil,  the  same  can  be  made  of  aluminium  instead  of  copper.  .\n  instru- 
ment of  this  kind  is  in  course  of  construction,  and,  owing  to  the  increase 
of  windings  of  the  movable  coil  and  the  decrease  of  the  windings  of  the 
fixed  coil,  more  favorable  results  in  potential  measurements  of  alternat- 
ing current  in  respect  to  self-inductance  will  be  arrived  at,  so  that,  for 
instance,  at  the  same  torsion  angle  the  variation  between  the  readings 
for  a  continuous  current  (600  volts)  and  alternating  current  at  100  periods 
should  no  longer  be  50  per  cent.  (900  volts),  but  only  2  to  J  pet  cent. 
At  the  same  time  the  watt  loss  in  the  instrument  will  become  smaller. 
In  future,  therefore,  all  instiuments  will  be  so  constructed  that  the 
influence  of  self-inductance  and  the  watt  loss  of  the  instrument  will  be 
confined  within  the  desirable  limits.  This  universal  instrument  should 
theiefore  be  of  great  seivice  to  electricians  in  all  those  cases,  which 
often  occur,  where  no  suitable  instrument  for  the  special  measurement 
in  hand  is  at  their  disposal. 


French  Submarine   Cables. 


Russia  is  just  now  placing  large  shipbuilding  and  machinery  orders  in 
France;  but  Japan  does  not  seem  to  recognize  help  from  Great  Britain  in 
a  similarly  substantial  manner,  for  German  papers  announce  that  the 
.\llgemeine  Elektiicilats-Gesellschaft  has  received  a  commission  from 
Tokio  for  electric  railway  material  to  the  value  of  several  thousands  of 
pounds,  and  the  placing  of  a  second  large  contiact  with  the  same  firm  is 
reported  as  pending. 


.\  despatch  from  Paris  on  the  7th  inst.  says  that  strenuous  eSorts  are 
being  made  by  the  French  colonial  party  to  force  the  government  to 
introduce  an  extensive  system  of  submarine  cables,  in  order  to  avoid 
having  to  depend  upon  the  Euglish  lines  in  case  of  war,  a  necessity 
which  is  declared  to  be  a  great  national  danger.  It  is  now  stated  that 
considerable  opposition  will  be  offered  before  the  budget  committee  to 
the  renewal  of  the  subventions  paid  to  the  English  cable  companies,  of 
which  the  principal  are  the  Spanish  Submarine  Telegraph  Company, 
1,700,000  francs  a  year  for  the  cable  to  Senegal;  the  Eastern  Extension 
Company  for  Saigon  and  Tonquin  300,000  francs,  tbeAfiican  Direcj 
Telegraph  Company  for  the  west  coast  of  Africa  300,000  francs,  and  the 
Eastern  Telegiaph  Company,  the  short  line  from  Obock  to  Berlin,  37,500 
francs.  It  is  contended  that  this  money  should  be  devoted  to  founding 
French  cable  companies. 
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Enamel  Rheostats. 

Some  ucw  motor-starting  ihenstnls  bave  recently  been  put  on  tlie 
market  b)'  the  Carpeutei  Enamel  Rheostat  Company,  of  Hobokcn,  N.  ]., 
which  contain  some  very  meritorious  features.  One  type,  known  as 
spring  starting  rheostats,  are  so  made  that  the  contact  lever  cannot  be  left 
by  the  operator  upon  any  intermediate  contact.  In  addition  to  this 
feature  of  protection  against  burning  out  the  rheostat,  a  recent  inven- 
tion of  Mr.  H.  Ward  Leonard  is  introduced,  by  which,  while  all  the 
current  needed  for  the  motor  can  be  secured,  it  is  impossible  for  an 
excessive  current  to  flow  through  the  rheostat,  which  so  frequently 
occurs  with  such  devices  in  the  hands  of  unskilled  oi  careless  operators. 
The  Carpenter  Company  claims  that  it  is  practically  impossible  to  burn 
out  the  new  spring  starters  except  by  deliberately  trying  to  do  so. 

A  second  type  of  rheostat  just  marketed  by  the  company  is  the 
Leonard  automatic  rheostat.  This  rheostat  is  so  constructed  that  if, 
from  any  cause,  the  current  through  the  motor  exceeds  a  certain  prede- 
termined amount,  the  circuit  is  instantly  opened  by  a  light,  quick- 
moving  snap  switch.  This  affords  a  perfect  protection  against  overload 
under  any  and  all  conditions.  The  most  familiar  causes  of  burn  out 
which  this  prevents  are  the  cutting  out  of  resistance  too  rapidly,  and  a 
resulting  rush  of  current  through  the  motor ;  the  application  of  too 
great  a  load  when  the  motor  is  running,  and  the  interruption  of  the 
central-station  current  followed  quickly  by  a  resumption  of  service  afti  r 
motor  has  come  to  rest.  It  is  claimed  to  be  impossible  to  do  any  harm 
to  either  the  motor  or  rheostat  under  any  of  these  conditions.  The 
arrangement  is  such  that  after  the  safety  device  has  operated  and  opened 
the  circuit  it  is  necessary  to  insert  all  the  resistance  of  the  rheostat 
before  the  circuit  can  be  again  closed  through  the  motor  oi  rheostat. 

A  third  style  of  rheostat  the  Caipenter  Company  is  offering  is  the  Ball 
automatic  rheostat.  In  this  device,  if  the  current  fails,  the  circuit  is 
instantly  opened  without  inserting  the  resistance.  Then  the  resistance 
must  be  inserted  by  hand  before  the  motor  can  receive  any  current.  The 
controlling  magnet  for  this  rheostat  is  not  in  series  with  any  part  of  the 
motor,  and  hence  has  no  effect  upon  its  speed  or  efficiency  as  former 
similar  types  have  had. 

Electric  Lighting  in  the  Orient. 

The  new  electric  light  station  being  erected  at  Shanghai,  China,  by 
the  municipal  council  has  been  designed  to  combine  a  striking  evterior 
with  internal  adaptability  to  the  purposes  for  which  the  edifice  is 
intended,  being  similar  to  the  new  electric  light  station  at  Cleveland,  O. 
The  building  throughout  is  constructed  of  blue  and  red  brick,  and  the 
engine  house  measures  116  feet  in  length  by  35  feet  in  breadth,  and  25 
feet  in  height.  The  chimney  is  130  feet  high,  with  an  internal  diameter 
of  7  feet. 

It  is  intended  to  install  no  fewer  than  14  compound-horizontal  surface- 
condensing  engines.  The  dynamos  for  arc  lighting  are  by  the  Brush 
Company,  of  Cleveland,  O. ,  and  the  alternators,  switches,  transformers 
and  such  instruments  are  the  work  of  the  Brush  Company,  of  England. 
The  boiler  house  will  contain  three  Lancashire  boilers,  each  measuring 
7  feet  by  ^8  feet,  and  capable  of  sustaining  a  working  pressure  of  140 
pounds.  There  will  also  be  two  locomotive  boilers  working  at  the 
same  pressure. 

In  the  City  of  Manila,  Phillippine  Islands,  a  large  new  electric  light 
station  has  just  been  completed,  all  the  work  here  being  done  by  the 
Brush  Company,  of  Cleveland. 


Some  New  Specialties. 


Automatic  Telephone  Exchange. 

An  interesting  demonstration  of  the  perfected  automatic  telephone 
exchange  system  invented  by  Mr.  Romaine  Callender  is  being  given 
daily  at  the  Decker  Building,  Union  Square,  New  York.  The  system 
has  been  considerably  simplified  since  its  description  in  The  Electri- 
cal World  last  January,  the  numeralizers  and  numerical  sepaiators 
having  been  abolished,  and  their  functions  combined  and  performed  by 
the  numerical  receivers.  Broadly,  the  system  comprises  signaling 
apparatus  at  each  subsoiber's  station  by  which  the  number  desired  is 
set  in  to  the  central  station,  where  it  is  registered  by  an  instrument 
designated  as  the  numerical  receiver.  A  circuit  selector  then  makes 
connection  between  the  calling  circuit  and  the  circuit  whose  number  has 
been  sent  in,  and  signals  both  sub-stations.  When  conversation  is 
finished  a  clearing-out  signal  is  sent  in  by  either  subscriber,  and  'he 
circuit  selector  restores  both  lines  to  their  original  condition. 

The  system  is  a  percentage  one,  cross-connections  and  numerical 
receivers  being  furnished  for  10  per  cent,  of  the  total  number  of  sub 
scribers,  which  statistics  show  to  be  about  the  maximum  proportion  of 
telephone  exchange  circuits  that  are  in  use  simultaneously.  The  arrange- 
ment is  exceedingly  ingenious,  and  was  operated  repeatedly  on  last 
Thursday  with  unvarying  accuracy. 


Electric  Lights  in  Dutch  Quiana. 

The  local  authorities  of  Paramaribo  have  been  approached  by  a  com- 
pany with  a  scheme  for  the  electric  lighting  of  the  town,  and  a  com- 
mittee appointed  to  inquire  into  the  matter  has  decided  in  favor  of 
electricity. 


Electric  alarm  clycks  bave  now  become  quite  as  common  as  the 
ordinary  mechanical  alarm  clock  was  formerly.  Owing  to  the  fact,  how- 
ever, that  the  cheap  popular  clock  of  the  so-called  "nutmeg"  pattern  is 
liable  to  serious  derangement  by  any  attempt  to  provide  for  electrical 
contacts  in  its  works,  attempts  have  been  made  to  pioduce  a  device  that 
could  be  used  in  connection  with  any  of  the  various  styles  of  circular 
alarm  clocks  now  on  the  maiket  without  any  attempt  to  make  electrical 
connections  Iheieon,  and  this  seems  to  have  been  accomplished  by  an 
inventor  who  has  put  his  work  into  the  hands  of  The  E.  S.  Greeley  & 
Company,  5  and  7  Dey  Street,  New  York,  who  are  now  manufacturing  it. 

The  device  consists  simply  of  an  ornamental  battery  box  piovided 
with  an  electric  bell  and  a  lime  ball.  The  time  ball  is  hung  upon  the 
alarm  key  of  the  clock,  the  turning  of  which  upon  release  of  the  alarm 
drops  the  ball  and  completes  the  ciicuit,  the  bell  continuing  to  ring 
until  the  ball  is  raised.  The  accompanying  cut  fairly  illustrates  the 
attachment. 

The  waterproof  lamp  socket  shown  in  the  accompanying  illustration  has 


Electric    Clock  Attachment. 


Insulated  Wall 
Socket. 


been  recently  put  on  the  market  by  the  Fiberite  Company,  of  Mechanics- 
ville,  N.  ].,  for  whom  The  E.  S.  Greeley  &  Company  is  New  York 
agent.  The  insulating  material  is  the  well-known  Medbery  composition, 
and  is  pressed  in  shape  around  the  metal  parts  under  enormous  press- 
ure, so  that  moisture  cannot  penetrate  between  the  binding  posts  and 
the  insulating  body.  For  outdoor  work  such  as  illuminated  signs,  store- 
front decoration,  etc.,  these  sockets  are  especially  suitable,  and  they 
are  also  useful  for  work  in  breweries  and  other  damp  interiors.  The 
sockets  are  furnished  to  fit  any  of    the  standard  lamp  bases. 


New  Iron=clad  Volt  and  Ampere  Heters. 


We  illustrate  herewith  the  most  recent  production  of  the  Whitney 
Electrical  Instrument  Company,  Penacook.  N.  H.,  in  the  way  of  switch 
board  ammeters  for  direct  currents.  As  will  be  seen  from  the  engraving, 
the  instrument  is  of  the  familial  circular-case  form  which  has  become 
so  generally  liked  throughout  the  trade,  and  it  is  piovided  with  rear 
lugs  foi  connecting  behind  the  board. 

These  instruments  are  guarauteed  accurate  within  1  per  cent.,  and  are 
encased  in  iron  so  as  to  obviate  interference  from  extraneous  sources 
and  to  allow  the  instruments  to  be  placed  as   near  each    other  as  may  be 


Iron-clad  AniMETi-.K. 

desired  without  exerting  mutual  influence.  They  are  handsomely 
finished  in  black  enamel  with  nickel  trimmings,  and  fully  come  up,  in 
design,  workmanship  and  mateiial,  to  the  high  standard  characteristic 
of  the  product  of  this  company.  The  voltmeter  is  identical,  in  principle 
and  appearance,  with  the  ammeter,  both  being  designed  to  meet  the 
great  demand  for  an  inexpensive  yet  reasonably  accurate  and  wholly 
reliable  instrument  for  switchboard  service. 
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Power  Presses  at  the  Westinghouse  Works. 

Among  the  special  machine  tools  which  the  Westiiighoiisc  Klectric  & 
Muiiufacttiring  Company  have  had  furnished  for  its  new  plant  at  Briuton 
may  be  mentioned  a  heavy  power  cmbossiUK  press  built  by  the  Pertacute 
Machine  Company,  of  Uridgeton,  New  Jeisey.  This  machine  is  made 
unusually  wide  and  high  to  suit  the  purposes  for  which  it  is  used.  Two 
veitical  columns  rising  from  eithei  side  of  the  bed  take  the  tensile 
strains,  each  column  being  six  by  nine  inches  in  section,  and  the  two 
being  capable  of  withstanding  a  stress  of  some  two  or  three  million 
pounds. 

This  company  has  also  furnished  a  number  of  its  regular  presses,  there 
being  eight  new  cutting  presses  in  use.  These  presses  have  large  beds, 
and  are  adapted  for  cutting  and  forming  sheet  metal  work  in  great  variety 
but  are  especially  useful  in  cutting  and  punching  such  work  as  armatuie 
discs  and  other  sheet  metal  parts  of  electrical  goods  which  are  compara- 
tively thin  but  have  large  area.  These  machines  can  be  used  cither 
upright  or  inclined,  the  centre  of  oscillation  being  so  placed  as  to  keep 
the  centre  of  the  dies    at   approximately    the  same  height,  whatever  the 


Heavy  Punching  Press. 

inclination  of  the  press.  The  distance  from  bed  to  ram  is  unusually 
h'gh,  and  the  adjustment  of  the  ram  is  about  double  what  i*.  is  on  other 
styles  of  presses,  thus  allowing  considerable  variety  in  the  height  of 
dies.  The  heads  of  the  bolts  which  hold  the  bolster  to  bed  of  piess  are 
sunk  into  the  bolster,  thus  giving  a  wide  flush  surface  on  which  to  rest 
the  lower  dies.  These  presses  will  cut  arid  form  rectangular  sheets  10 
by  14  inches  in  size,  or  round  ones  14  inches  in  diameter. 


Several  punching  prersNcB  are  also  in  use  in  the  Westinghouse  Works, 
one  of  which  is  shown  by  the  accompanying  engraving.  As  the  metal 
to  be  handled  by  theie  piesses  is  thicker  than  sheet  iron,  and  as  the 
work  is  usually  of  small  diameter,  the  depth  of  throat  and  width  oi 
bed  is  le.ss  than  is  the  case  with  cutting  presses  while  the  geneial  con- 
struction is  heavier.  The  design  in  regard  to  correct  proportion  and 
sytumetrical  appeaiance  speaks  (or  itself,  the  metal  being  put  where  it 
will  give  the  most  stiengtb  for  the  least  weight,  and  the  harmony  of 
proportion  being  secured  by  unbroken  surfaces,  flowing  curves  and 
heavily  rounded  corners.  The  motion  is  conveyed  to  the  ram  R,  by  a 
pitman,  /',  with  a  graduated  threaded  rod  passing  Ihiough  the  fulcrum 
pin.  while  the  connection  with  the  shaft  .V  is  by  means  of  an  eccentric, 
E.  Other  eccentrics  giving  a  greater  or  less  stroke  can  be  substituted 
when  desired.  One  of  these  punching  presses  has  been  c<|uipped  with 
an  indexing  attachment  adapted  for  automatically  punching  the  notches 
on  the  periphery  of  motor  discs,  the  machine  being  designed  to  take  in 
any  diameter  and  punch  any  number  of  notches  up  to  a  certain  limit. 

All  of  the  Heiracute  presses  have  automatic  clutches  with  tripping 
devices  adjustable  around  the  axis  of  the  shaft  and  arranged  so  that  the 
shaft  cannot  make  more  than  one  levolution  by  one  action  of  the  treadle. 
The  fly  wheel  contains  several  steel  jaws  so  that  the  operator  only  has 
to  wait  a  portion  of  a  revolution  for  the  clutch  to  act  when  the  treadle 
has  been  depressed,  the  time  thus  saved  being  quite  considerable  in  the 
course  of  a  day. 


Improved  Watch-Form  Telephone  Case. 


The  accompanying  engraving  shows  a  new  telephone  receiver  case,  of 
the  watch  case  type,  which  is  beiiig^placedjon'the  market  by  the  Elec- 
trose  Manufacturing  Company.  214  2IH  William  Street,  New  York.  While 
the  general  shape  and  design  of  the  receiver  case  are  not  novel,  there 
are  several  meritorious  features  embodied 
in  its  construction  which  are  worthy  of 
consideration.  The  cap  of  the  case  is. 
so  shaped  as  to  fit  over  the  ear  perfectlj-, 
so  as  to  exclude  all  foreign  sounds. 
Another  improvement  consists  of  an  al- 
most impeiceptible  beveling  of  the  rim 
of  the  case  upon  which  the  diaphragm 
rests,  the  outer  edge  being  the  slightest 
bit  higher  than  the  inner  edge  of  the  rim, 
so  that  the  diaphragm  is  clamped  firmly  at 
its  outer  edge  and  without  any  buckling 
tendency.  The  inaei  face  of  the  cap  where  it  clamps  the  diapbiagm 
is  ground  perfectly.smooth  and  tiue  so  as  to  contribute  to  the  result  just 
mentioned. 

The  material  of  which  the  case  is  constructed — Electrose — is  peculiarly 
suitable  for  this  purpose  in  that  it  is  impervious  to  moisture,  and,  there, 
fore,  cannot  warp  or  swell  and  thus  alter  the  inter-relation  of  the  various 
parts. 


Telephone  Shell. 


An  Emergency  Switch. 


An  ingenious  application  of  the  fam  liar  electric  door-opener  principle 
is  embodied  in  the  emergency  switch  heiewith  illustrated,  which  is 
manufactured  by  Edwards  &  Co..  at  144th  Stieet  and  Fourth  Avenue, 
New  Yoik.  The  cut  is  practically  self-explanatory.  A  strong  spring 
constantly  tends  to  open  the    switch,  which,  when   closed,  is   held  by  a 


Emergency  Switch. 

spring  latch.  This'  latch  is  adapted  to  be  withdrawn  by  a  magnet  who.se 
circuit  may  be  controlled  by  a  push  button  or  switch  located  at  any 
desired  point— near  the  generator  or  engine,  foi  instance— so  that  in  case 
of  trouble  the  circuit  which  the  switch  controls  may  be  instantly  opened 
without  taking  time  to  get  to  the  switchboard.  Nvmerous  applications 
will  suggest  themselves  to  all  engineers  who  are  familiar  with  the 
exigencies  frequently  arising  in  the  opeiation  of  electrical  installations. 


'financial  3ntelltgence. 

The  Electrical  Stock  Market. 

ELECTRICAL  STOCKS  appear  to  have  aulicipaled  Ihe  regulation  suiumfr 
apathy  by  about  30  days,  the  entire  list  being  practically  devoid  of  life  or 
interest. 

EDISOM  ELECTRIC  ILLUMINATING,  of  Brooklyn,  on  Wednesday  held  a 
special  stockholders'  meeting  and  increased  its  capital  stock  to  $3,750,000.  The 
directors  were  authorized  to  issue  $500,000  additional  bonds  for  the  purchase  of 
the  Citizens'  Company's  capital  stock  and  making  extension, 

AMERICAN  BELL  has  remained  almost  stationary  notwithstanding  a  faint 
effort  to  make  capital  of  the  retirement  of  certain  Western  Union  people  from 
the  Philadelphia  directorate  by  suggesting  that  this  move  was  preliminary  to 
the  wholesale  entry  of  the  Bell  Company  into  telegraph  work.  The  true  inward- 
ness  of  the  matter,  as  given  by  high  authority,  i.s  that  the  American  Bell  Com- 
pany bought  [a  controlling  interest  in  Ihe  Philadelphia  local  company,  among 
the  holdings  transferred  being  some  which  the  Western  Union  parties  had 
previously  controlled. 

BALTIMORE  TRACTION  continues  strong  above  20.  While  the  reported 
deal  between  tliis  company  and  the  City  &  Suburban  Company,  of  Baltimore, 
is  not  an  accomplished  fact,  there  was  some  ground  for  the  rumor,  though 
President  Brown  said  not— in  a  perfunctory  kind  of  way.  The  consolidation 
was  suggested  by  certain  City  &  Suburban  interests,  though  no  specific  proposi- 
tion has  been  made,  and  the  prevailing  opinion  in  traction  circles  is  that  the 
consummation  of  the  deal  depends  only  upon  the  terms  which  may  be  pro- 
posed. 

ELECTRICAL    STOCKS. 

Par.  Bid       Asked. 

Chicago  Edison  Company 100  130  125 

Edison  Electric  nl..  New  York 100  101  lOlij 

••        "        Brooklyn lOO  108 

Boston 100  129  130 

Philadelphia 100  ..  115 

Edison  Ore  Milling 100  13  IS 

Electric  Storage  Co.,  Philadelphia 100  29  30 

General  Electric 100  355^  36 

General  Electric,  pref 100  65 

Westinghouse  Consolidated,  com SO  36  36}4 

"  pref SO  S2H 

BONDS. 

Bdison  Electnc  ni..  New  York 100  10S«        105H 

Edison  Electric  Light  of  Europe lOO  75  85 

General    Electric  Co.    deb.  5s 100  . .  905i 

TELEGRAPH  AND  TELEPHONE. 

American   Bell   Telephone 100  205 

American  District   Telegraph 100  30  40 

American  Telegraph  &  c:able ' 100  % 

Central  &  South    American    Telegraph 100  117  120 

Commercial  Cables 100  159 

tErie  Telephone 100  58  58)4 

Gold  &  Stock    Telegraph 100  105 

New  England  Telephone 100  74  lA^ 

New  Yor'K  &  New  Jersey  Telephone 100  103         105 

Postal  Telegraph-Cable 100  63>4 

Western  Union   Telegraph 100  92  92J^ 

ELECTRIC  TRACTION  STOCKS. 

Baltimore  Traction 25  20^  20Ji 

Binghamton  RR.  com 100  100 

Brooklyn  Traction 100  15  16 

"                  "         pref 100  ..  S3 

Buffalo    St.    Ry 100  »4  91 

Cleveland  City  Ry 100  68  70 

Cleveland  Electric  Ry 100  59  60 

Chicago  City  Ry 100  305  31S 

Columbus  St.  Ry 100  48Ji 

Consolidated  Traction  of  N.  J . .  26  30 

Electric  Traction.  Philadelphia 50  75 

Hestonville 100  58  SS% 

Long  Island  Traction 100  12K  I3ji 

Louisville  St.  Ry.  com 100  37  39 

"      '•      pref 100  87  88 

New  Orleans  Traction 100  20  2254 

pref 100  69  71^ 

North  Shore  Traction 100  28  32 

pref lOO  81}i  86 

People's  Traction  $30  pd 25  61^  61% 

Philadelphia  Traction SO  83Vs  83H 

Rochester  St.  Ry 38 

Union  Ry.  (Huckleberry) 100  112  115 

West  End.  Boston 100  71%  72 

■•      pref 100  . ,  92 

Worcester  Traction 100  17  19 

"    pref 100  83  87 

BONDS. 

Buffalo  St.  Ry.  1st  con.  Ss 100  106  108 

*Bioghamton  Railroad  Co.  Ss 100  99  iOO 

»Colambus  St.  Ry.  1st  5s 100  104 

Rochester  St.  Rv.  1st.  5s 100  95  97 

•Union  Ry.  1st,  mtge  6s 100  105  108 

♦Westchester  Electric  IsL  mtge.  Ss 100  98  101 

'  With  accrued  interest, 
t  Ex-Div. 
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STOCKHOLDERS'  MEETING,— A  meeting  of  the  stockholders  of  the  Elecliic 
Illumiuatins  &  Power  Company,  of  Long  Island  City,  has  been  appointed  for 
July  1.  for  the  purpose  of  increasing  the  capital  stock  from  SSO.OOO  to  S150.000. 

LIGHTS  FOR  OCEAN  BOULEVARD.— The  Brooklyn  aldermen  have  decided 
to  put  electric  lights  on  Ocean  Boulevard  from  Prospect  Park  to  Coney  Island, 
and  voted  last  week  to  make  a  contiact  for  the  lights  for  a  term  of  three  years. 
The  lights  will  greatly  reduce  the  danger  attendant  upon  traveling  the  boule- 
vard after  dark. 

TROLLEY  CAR  TOOK  A  HEADER.— Mount  Vernon  trolley  car  102.  while 
traveling  at  the  rate  of  12  miles  an  hour  Friday  night,  jumped  the  track,  and. 
striking  a  trolley  pole,  took  a  header  into  a  ditch  where  it  stood  on  end. 
The  passengers  were  shaken  up.  and  the  conductor  lost  a  pocketful  of  change. 
No  one  was  badly  hurt.  It  is  said  that  the  switch  was  tampered  with  by  resi- 
dents who  oppose  a  trolley  line. 

N.^XTASKET'S  ELECTRIC  LINE.— The  test  of  an  electric  locomotive  last 
Friday  right  on  the  Nantasket  Beach  blanch  of  the  New  York.  New  Haven  & 
Hartford  Railway  has  caused  quite  a  ripple  of  excitement  in  railway  circles, 
and  premature  suggesticus  are  rife  concerning  the  abolition  of  steam  on  the 
main  lines  and  kindred  absurdities.  The  test  was  thoroughly  satisfactory,  the 
speed  attained  being  estimated  at  60  miles  an  hour,  and  the  control  of  the  motor 
car  being  complete  and  reliable.  The  car  was  equipped  with  the  Westinghouse 
a;r  brake,  and  all  the  standard  appliances  now  in  vogue. 

OVERHEAD  WIRES  IN  WALL  STREET,— The  District  Attorney  was 
requesled  last  week  by  .4mos  J.  Cummings  and  Col.  Henry  S,  Kearney,  of  the 
Board  of  Electrical  Control,  to  lay  before  the  Grand  Jury  the  proceedings  of 
several  persons  who  are  violating  the  subway  law  by  stringing  private  wires 
overhead  in  and  around  Wall  Street  connecting  brokers'  offices.  The  wire  use 
is  very  small  copper  wire,  covered  with  dark  green  silk,  which  makes  it  almost 
invisible  from  the  street.  The  wires  are  put  in  for  il5  a  month,  and  are  used 
for  transmitting  stock  quotations  and  other  messages  from  one  broker's  office 
to  another.  Assistant  D  strict  Attorney  Battle,  who  has  charge  of  the  matter. 
said  the  wires  were  not  connected  with  the  Stock  Exchange,  The  Board  of 
Electrical  Control  has  been  after  the  violators  for  some  time,  and  has  cut  down 
a  number  of  the  wires 

THE  EDISO.V  COMPANY  WINS. -A  suit  was  on  trial  last  Wednesday  in  the 
Court  of  Common  Pleas  before  Judge  Bookstaver.  brought  by  W.  Preston  Hii 
against  the  Edison  Electric  Light  Compiny  to  recover  f4£,000  as  commissions 
for  the  organization  of  the  Edison  Flectric  Light  Company  of  Philadelphia.  The 
basis  of  his  action  is  founded  upon  an  agreement  which  was  entered  into  on 
Feb.  23  lf88.  with  the  Edison  Company,  by  which  Mr,  Hix  was  to  organize  a 
company  with  a  capital  stock  of  Jl  OOO.COO.  for  which  he  was  to  receive  15  pel 
cent,  of  the  capital  stock  and  5  per  cent,  additional  should  any  funhei  increase 
be  made  in  the  capital  stock,  A  company  was  organized  in  February.  1887,  and. 
pursuant  to  agreement.  Hix  received  $150,000  of  the  stock.  Subsequently  the 
stock  was  increased  on  several  occasions  until  the  increase  amounted  to  $750,000. 
He  now  demands  his  commissions  on  this  increase.  The  defence  of  the  com- 
pany was  that  in  April.  1892,  Hix  signed  a  general  release  of  all  claims.  The 
court  decided  in  favor  of  the  defendant. 

RAILWAY  TROUBLE  IN  JERSEY.- The  directors  of  the  Jersey  Cily.Hoboken 
&  Rutherford  Railway  have  been  trying  for  several  months  to  obtain  permission 
from  the  Hoboken  Common  Council  to  run  their  cars  through  Hoboken  to  the 
ferry.  .\t  present  the  road  runs  through  Jersey  City  to  the  Hoboken  line,  where 
it  stops  On  Thursday  there  were  happenings  which  seem  to  indicate  that  a 
scheme  to  outwit  the  authorities  has  been  entered  into  by  the  Rutherford  Com- 
pany and  the  North  Hudson  County  Railway  Company.  The  latter  company 
has  a  section  of  road  fiom  Paterson  .Avenue  to  Ferry  Street. which  was  used  by 
them  before  the  elevated  tracks  were  erected.  The  idea  was  for  the  Rutherford 
Company  to  run  their  cars  over  this  line  and  thus  get  a  clear  road  to  Ihe  river. 
This  piece  of  road  has  not  been  used  in  more  than  a  year.  On  May  22  the  Com- 
mon Council  passed  a  resolution  ordering  the  North  Hudson  Company  to  tear 
up  these  tracks,  hut  no  notice  was  taken  of  it.  At  Thursday's  meeting  the 
matter  was  again  brought  up  and  a  committee  was  appointed  to  wait  on  Man- 
ager W.  H.  Starr  and  inform  him  that  the  tracks  must  be  taken  up.  They  were 
told  b}-  him  that  the  company  would  not  do  so.  but.  on  the  contrary,  would  at 
once  commence  running  cars  over  the  line.  At  7  o'clock  Friday  morning 
Street  Commission  Baye.  with  a  gang  ot  men  began  tearing  up  the  tracks.  In 
a  few  minutes  a  car  made  its  appearance,  and  shortly  afterward  several  others 
came  along.  The  drivers  drove  along  over  the  stones  where  the  tracks  had 
been  removed,  but  desisted  after  one  or  two  trips.  No  effort  was  made  to  pre- 
vent   the  tearing  up  of  the  rails. 

LONG  ISLAND  TRACTION  AFFAIRS.— The  Board  of  Directors  of  the 
Long  Island  Traction  Company  at  a  meeting  last  week  elected  Henry  Seibert 
and  Colonel  T.  S,  Williams  to  fill  the  vacancies  caused  by  the  resignation  of  E. 
W.  Bliss  and   the   death   of  William   Marshall.    Colonel   Williams  was  elected 
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^iccietary  and  trcaMirrr  in  the  place  of  W.  A.  II.  llotianlus.  Prc<itdcut  Daniel  P. 
Lewis  triidered  Ins  lesiKuation,  but  action  was  deferred  until  next  lueciinR. 
Clinton  L.Kossitcr.  asst.  supt.  of  the  weslcru  division  of  the  New  York  Cen- 
tral, has  accepted  the  presidency  of  the  Brooklyn  IIe)t:ht8  Railway,  and  will 
take  Mr.  Lewis's  place  on  July  1.  The  plans  for  reoiganizing  the  Long  Island 
Traction  Company,  wliich  i<>  the  lessee  ol  the  Drooklyn  Heiichls  roadconieniplate 
the  forniaiiou  of  a  n<:-w  company,  which  will  assume  the  leabc.  assets,  and  lia- 
bilities of  the  old  company:  the  loiniation  of  a  new  company  with  s*J«.w»u.OO« 
common  slock,  to  he  exchanged  for  Long  Island  Traction  stock  on  certain  con- 
dillous:  the  issue  of  fy.uuo.uoo  of  bonds  to  run  ten  years,  and  pay  6  pei  cent, 
interest :  the  levying  of  a  10  per  cent,  assessment  en  the  stock  of  the  Long  Island 
Traction  Company;  the  collateial  notes  to  the  amount  of  Jl.8(>0.0<io.  which  arc 
mainly  held  by  the  Flower  syndicate,  to  be  taken  up  on  Aug.  6,  when  the  one 
year's  option  will  expire:  the  guaranteeing  by  an  unaerwritiug  syndicate  to 
the  new  company  the  full  payment  of  the  assessment  and  full  subscriptions  to 
ibe  slock.  These  plans  will  be  approved  in  a  few  days  by  the  directors  and  then 
submitted  to  the  stockholder.*.  It  is  reported  that  Chauncey  M.  Depew  may  be 
a  director  in  their  oiganized  company. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World.  | 

Room  91,  Hattaaway    Buildiagr,  630  Atlantic  Ave.,  > 

Boston,  Mass..  June  22,  1895.  \ 

THH  MASON  REGULATOR  COMPANY,  of  Boston,  has  removed  its  offices  lo 
t)  and  8  Olivei  Stieet    that  ciiy. 

FORBES  &  GLIDDKN.  electi  ical  and  chemical  engineers,  of  Boston,  have 
removed  iheir  offices  to  the  new  Worthingtoo  Building.  31  State  Street.  Their 
testing  department  will  be  coDiiuued  at  (>lM)  Atlantic  Avenue.  We  congratulau- 
this  young  firm  ou  the  business  recognition  it  is  receiving  and  which  it  justly 
deserves. 

MR.  ARTHUR  D  NEWTON,  the  popular  and  efficient  secrelary  of  the  Eddy 
Electric  Manufactunug  Company,  of  Windsor.  Conn.,  was  united  in  marriage. 
June  12,  lo  Miss  Gertiude  Hyde,  of  Hartford  We  join  with  the  many  friends  ol 
Mr.  Newton  in  wishing  for  him  and  his  chaiming  bride  a  life  of  uninterrupted 
happiness  and  prosperity. 

THE  FIFIELD  TOOL  COMPANY,  of  Lowell.  Mass..  which  about  a  year  ago 
succeeded  to  the  old-established  lathe  manufacturing  business  of  Mr.  Geo.  W. 
Fifield,  of  that  city,  carries  in  siock  constantly  all  parts  of  lathes  from  17  to  M 
inch  swing  and  is  prepared  lo  furnish  at  short  notice,  in  fact  immediate  deliv* 
ery.  anything  that  may  be  des-ired.  The  lathe  manufactures  of  this  company 
are  too  well  known  to  require  any  special  comuient.  and  the  fact  thai  they  can 
be  had  quick  and  at  prices  comparing  favorably  with  other  manulaclure  should 
be  an  inducement  worthy  consideration. 

THE  IRE30N  RUBBER  COMPANY.  9T  High  Street.  Boston,  is  at  present 
makinga  big  reputation  for  its  exi. client  manufacture  of  "Blue  Blood  Packing." 
and  testimonials  are  constantly  being  received,  eudoising  il  in  the  strongest 
terms.  This  packing  is  used  in  all  kinds  of  steam  joints,  ammonia  joints. 
hydraulic  pumps,  and  in  fact  any  place  where  any  kind  ol  packing  has  ever 
been  used  or  is  necessary.  The  manufacturers  are  placing  it  on  the  market  in 
very  large  quantities  all  over  the  United  States,  and  are  more  than  pleased  to 
subject  it  to  the  most  severe  tests,  which  they  solicit.  In  the  hundreds  of 
cases  where  thts  packing  is  being  used  the  fiist  complaint  is  yet  to  be  received. 

THE  GRAHAM  EQUIP.MENT  COMPANY,  of  Boston,  reports  business  as  very 
good.  Mr.  Graham's  new  equalized  brake  gear  in  counec'ion  wilh  the  excel- 
ent  trucks  manufactured  by  this  company  seems  to  be  attracting  universal  and 
favorable  attention.  As  is  now  pretty  well  known,  this  new  brake  gear  enables 
the  motoiman  to  stop  the  car  easier  and  quicker  loaded  tiian  wheo  empty.  For- 
merly, as  the  truck  was  loaded  the  shoes  went  lower  down  on  the  wheels, 
decreasing  their  efficiency.  Now  theytiave!  upward  and  occupy  belter  posi- 
tion, and  the  motorman  has  a  quick-acting  positive  brake.  Only  a  little  while 
ago  the  Graham  Company  made  good  shipments  of  trucks  to  Butte.  Mont.. 
Tampa.  Fla..  and  Bangor.  Me.,  and  have  made  recent  shipments  to  Atlanta.  Ga.. 
Jackson.  Tenn  .  and  Huntington.  W.  Va.  The  mail  is  bringing  constant  inquir- 
ies and  the  energies  of  Mr.  Graham  and  Mr.  Gardner,  of  this  company,  are 
being    very  agreeably  taxed  at  present. 


English  Notes. 


(From  Our  Own  Correspondent.) 

London.  June  17.  1895. 

TELEPHONE  TRUNK  WIRES.— The  Lord  Mayor  of  London  held  a  conversa- 
tion to-day  with  the  corresponding  functionaries  of  the  two  other  capitals  of 
the  United  Kingdom,  namely,  Edinburgh  and  Dublin,  over  the  new  telephone 
trunk  wires  which  have  been  tun  up  by  the  Postoffice  in  anticipation  of  the 
increased  telephonic  trunk  business  likely  to  accrue  in  consequence  of  the  tak- 
ing over  of  the  telephone  trunk  system  of  this  country  by  the  Deparlment.  I 
may  say  that  the  total  mileage  of  wire  in  the  new  PoslofEce  network  amounts 
to  over  10.000  and  the  weight  of  copper  to  nearly  3,000  tons,  A  quarter  of  this 
mileage  is  of  SOOpound  wire  and  about  half  of  OOO-pound  wire,  the  balance 
running  to  400  pounds  per  mile.  The  circuits  are  all  on  the  twisted  system  and. 
in  addition,  where  a  large  number  of  circuits  are  of  the  same  pole,  the  twisted 
circuits  are  crossed  at  intervals, 

BOARD  OF  TRADE  REGULATIONS,— The  revised  Board  of  Trade  regula- 
tions for  insuring  the  safety  of  the  public  have.  I  am  glad  to  say.  been  thor- 
oughly discussed  by  a  committee  of  the  Institution  of  Electrical  Engineers,  by 
the  Electrical  Trade  Section  of  the  London  Chamber  of  Commerce,  and  by  a 
meeting  of  Boiough  Electrical  Engineers  Central  station  managers,  cf  course, 
propose  extremely  drastic  modifications,  their  recommendations  being  in  most 
cases  of  the  nature  of  excisions.  Although,  no  doubt,  this  course  is  largely 
justiEed  by  the  generally  academic  and  stringent  nature  of  the  legulalions,  such 
a  way  cf  dealing  with  a  powerful  government  department  is.  of  course,  scarcely 
diplomatically  correct,  and  not  to  be  recommended  if  any  modification  wbatevtr 
Is  wished  for.    I  may  say  that  there  is  every  probability  that  the  thr^  bo<Jifs  J 


have   menlioDed  above   will  join    in  a  common  rrptcaeutation   to   Ibe  Board  o( 
Trade. 

THE  USES  OP  ACCUMULATORS. -An  inlriediog  paper  on  "The  Uses  of 
Accumulator."  was  recently  lead  before  the  Noilheru  Society  of  Electric*! 
Euijineers  by  Mr  j,  C,  Howell  The  paper  conmBled  mainly  of  an  fxfosi  of 
the  saving  eUccled  at  a  certain  American  ceutial  ttaiion  by  ibe  adoption  of 
accumulators.  Most  uf  the  apeakers  iu  the  discustion  were  ready  lo  admit  the 
advantages  of  the  judloiouK  uae  of  accumulators,  but  many  of  Ihem  doubled 
whether  tiich  a  saving  would  be  efTeclcd  In  this  country  where  we  appaieolly 
are  in  the  habit  of  moic  carefully  keeping  our  machines  fully  loaded.  Several 
speakers  went  so  far  as  to  suggest  a  more  or  less  extensive  use  of  accuniulatom 
in  connection  with  an  alternating-current  supply;  the  accumulators  being  used 
for  exciting  the  allernatorsand  for  driving  motor  alternalurs  during  Ibe  hours  of 
light  load  Of  heavy  demand.  Ibe  accumulaloia  being  charged  by  a  rectified  cur- 
rent from  an  allernaloi. 

(Beneral  Heips. 


New  Incorporations. 


THE  MILWAUKEE  ELECTRIC  MANUFACTURI.N'G  COMPANY.  Milwaukee. 
Wis  .  capital  stock  }8,UU0.  has  been  formed  by  John  E.  McKiviit,  MaibisF  Weia- 
scr  and  others, 

THE  NEODESHA  TELEPHONE  COMPANY.  Topeka,  Kan.,  baa  been  incor- 
porated by  G,  N.  Bandy  and  W.  I.  Pierce  to  eslablisb  a  telephone  system.  The 
capital  stock  is  JS.OOO, 

THE  CHATHAM  ELECTRIC  LIGHT.  HEAT  &  POWER  COMPANY, 
Chatham.  N,  Y,.  capital  slock  flO.OUO.  has  been  organized  by  J.  P.  Pariell.  of 
Albany.  H,  M    Francis  and  J.  O.  Carr.  of  Schenectady, 

THE  JACOBSON  BLOSSER  ELECTRIC  COMPANY.  Portland.  Me.,  capital 
stock  $200,000.  has  been  incorporated  with  C.  B.  Jackson,  of  Boston,  as  presi- 
dent, and  Alfred  Prince,  of  (,)uincy.  Mass,,  as  treasurer. 

THE  ERIE  REED  PARK  &  LAKESIDE  STREET  RAILWAY  COMPANY,  of 
Erie.  Pa.,  has  been  incor|iorated.  Those  interested  are  Cbas,  M,  Reed.  F,  G, 
Curtze  and  Harry  L,  Moore.     The  capital  stock  is  $50,000, 

THE  ERIE  &  EASTERN  STREET  RAILWAY  COMPANY.  Erie.  Pa,,  capital 
slock  $25,000,  has  been  inco'porated  by  Harry  L  Moore.  F,  F,  Curize  and  C. 
M.  Conrad,  of  Erie.  Pa,,  to  build  an  electric  railway  in  that  city. 

THE  NORTH  TRU.MBULL  RAPID  TR.\NiIT  COMPANY.  Warren.  O..  has 
been  incorporated  for  the  purpose  of  constructing  a  passenger  and  freight  elec- 
tric railway  from  Farmdale  to  Mesopotamia,  a  distance  of  20  miles. 

THE  BUFFALO.  GARDENVILLE  &  EBENEZER  RAILWAY.  Garden- 
ville.  N.  Y..  has  been  incorporated  byChailes  SchoepSin.  Gaidenville,  Jacob 
Kissinger,  C.  H.  Lainy  ana  E.  C.  Shafer.  of  Buffalo.  N.  Y.  The  capital  slock  is 
reported  as  $40.  OOii, 

THE  HALL  ELECTRIC  POWER  &  REDUCTION  COMPANY.  Des  Moines, 
la.,  capital  stock  $500,000.  has  been  formed  by  Thurston  Gordon  Hall.  Robert 
H  Laird  and  Thurman  Miles  Hall,  of  Buffalo.  N.  Y..  to  manufacture  and  deal 
in  electrical  appliances. 

THE  UTICA  &  HERKIMER  STREET  RAILWAY  CO.MPANY.  Ulica,  N.Y  , 
capital  stock  $30,000,  has  been  formed  to  build  and  operate  an  electric  railway 
three  miles  long.  Those  interested  are  D  S,  Foster,  G,  E,  Dennison,  and  B,  A. 
Rogers,  of  Utica.  N.  Y. 

THE  WASHINGTON  &  TYLBRDALE  ELECTRIC  LIGHT  &  POWER  COM- 
PANY, capital  stock  $1,000.  has  been  incorporated  at  Washington.  Pa,,  to  supply 
light,  heat  and  power  to  the  public.  J.  P.  Black.  John  W.  Vester  and  John  H. 
Murdoch  are  Ihe  promoters. 


rporated 


Telegraph  and  Telephone. 


CL.^RIDON.  OHIO.— The  Electric  Telephone  Company  has  been 
with  a  capital  slock  of  $2  000, 

DETROIT,  .MICH —Tne  Detroit  Telephone  Company  has  been  incorporated 
with  a  capital  slock  ol  $10,000, 

NORFOLK.  VA.— The  Southern  Electric  Service  Company  is  petitioning  for  a 
franchise  to  construct  underground  conduits  tor  a  telephone  system,  etc. 

OCEAN  GROVE,  N.  J,— The  Asbury  Park  Mutual  Telephone  Company,  of 
which  Washingon  While  is  president,  has  been  granted  Ihe  right  to  construct  a 
line  in  Ocean  Grove,     Work  will  be  begun  at  once, 

CRANPORD,  N.  I,— The  Township  Committee  of  Cianford  bas  promised  a  fran- 
chise to  the  New  York  &  New  Jersey  Telephone  Company  as  soon  as  the  prop- 
erty owners'  consents  for  the  erection  of  poles  have  been  obtained. 


Electric  Light  and  Power. 


WINDOM,  MINN,-.\a  electric  light  plant  is  to  be  established, 

REYNOLDS,  GA  — F,  C,  Goodwin  is  in  the  market  for  incandescent  dynamos. 

WILLMER   MINN.— Steps  aie  being  taken  to  establish  an  electric  light  plant. 

SUMMERVILLE.  S.  C— F.  W,  Wagner  can  supply  information  as  to  the  pro- 
posed electric  lighting  plant. 

COLUMBUS.  .\LA.— George  L.  Campbell  can  give  information  regarding  the 
projected  electric  I'ghl  plant. 

DUR.4ND.  ILL— M,  Wilson,  of  Chicago,  has  been  granted  a  jii-jear  franchise 
for  a  Sio.liuo  electric  light  plant. 

DILTON.  MONT,— Matthew  Orr  has  petitioned  Ihe  Council  for  a  franchise 
lo  construct  an  electric  light  plant. 

WESTMINSTER.  MD,— The  Westminster  Electric  Light  Company  is  pultinj; 
in  a  50-ligbt  dyqamo  and  Dther  roacbiuery. 
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DAWSON.  GA.— The  Mayor  will  give  inforninlion  conceruiug  the  coiitcm- 
piBleil  estnblisbmciit  of  an  electric  light  plnal. 

PORT  TAMPA,  FLA. -Work  will  begin  nl  once  on  the  erection  of  n  large 
phosphate  elevator  to  be  operated  by  electricity. 

WATERHORD.  ONT.  — Fitzgerokl  S;  Saueiman,  P.  O.  Box  42,  are  in  the  mar- 
ket for  an  nlleruntor  of  SOO  or  700  lights  capacity. 

WORTHINGTON,  MINN.— The  city  authorities  have  voted  to  issue  $15,000 
bonds  for  the  construction  of  an  "leclrie  light  plant. 

IIALLETTSVILLE.  TKX.— A  new  electric  light  plant  is  to  be  established. 
II  will  include  a  otWIight  dynamo  and  an  85bp  engine. 

FERGUSON,  MO.— Downs  &  Ashbrook  have  about  completed  their  electric 
light  plant,  for  which  they  were  recently  granted  a  fianchise. 

OCICAN  CITY,  MU.— The  Warfield  Manufacturing  Company,  of  Baltimore, 
has  been  awarded  the  contract  for  lighting  the  city  by  electricity. 

M.\TTOON.  II.L.— The  city  aulhorities  are  contemplating  an  increase  in  the 
electric  lighting  equipment  in  the  immediate  future.  W.  E.  Tower  is  elec- 
trician. 

LANSINGBURGH  (P.  O.  TROV),  N.  Y.— A  special  election  will  be  held  July  1 
10  determine  whether  or  not  Jia.OOO  shall  be  raised  for  lighting  the  streets  by 
electricity. 

GOTHRIE.  O.  T. -J.  S.  Brown,  owner  of  the  Guthrie  Electric  Light  &  Power 
Company,  is  in  the  market  for  additional  equipment  for  r,0  arc  and  1,200  incan- 
descent lights. 

BROOK  HAVEN.  MISS.— F.  P.  Becker  and  others  have  organized  a  joint 
improvement  company  to  establish  an  electric  light  plant,  etc.  The  capital 
stock  is  given  at  $.!ii(i,0O0. 

TOLEDO.  OHIO  —The  ordinance  has  been  passed  granting  permission  to  the 
Toledo  Consolidated  and  the  Toledo  Electric  companies  the  right  to  operate  a 
.syslem  of  underground  wires  in  said  city. 

WAPAKONEFA,  O.— The  village  wishes  sealed  proposals  for  the  furnishing 
and  erection  of  one  1.000  volt  alternator  having  a  capacity  of  I.-IOO  16cp  lamps, 
with  e.-sciter.  one  switchboard,  with  all  station  instruments.  SO  transformers  of 
assorted  sizes.  500  52-volt  IG-cp  lamps  with  SOO  key  sockets.  Also  the  construc- 
tion of  two  separate  circuits,  on  electric  poles  now  standing  in  the  village, 
from  the  power  house  to  centre  of  distribution,  a  dislance  of  about  i900  feet. 


The  Electric  Railway. 


LOUISVILLE,  KY  —A  movement  is  on  fool  to  build  an  electric  line  frftm 
Louisville  to  Fairfield. 

WATERLOO,  IOWA  —An  electric  street  car  line  to  connect  Waterloo  wilh 
Cedar  Falls  will  probably  be  built. 

BUFFALO,  N.Y.— A  project  is  on  foot  for  an  electric  railway  to  connect  Buffalo 
and  Olcoti  on  Lake  Erie,  via  Williamsville,  Swampsville  and  I.ockport. 

WEST  SUPERIOR.  WIS.— The  Superior  Rapid  Transit  Company  is  about  to 
make  extensive  improvements  in  its  system.     3.  T.  Norvell  is  general  manager. 

BUFFALO.  N.  Y.— Buffalo  capitalists  have  a  project  on  foot  to  build  an  elec- 
trical road  to  Gardenville,  to  be  called  the  Buffalo  &  Gardenville  Electric  Rail- 
way. 

DALLAS,  TEXAS.— The  Dallas  Rapid  Transit  &  Terminal  Company  has  been 
organized  by  B.  S.  Watham,  A.  F.  Hardie  and  others,  to  build  an  electric  road 
in  said  city. 

BRIE,  PA.— It  is  reported  that  a  company  has  been  formed  to  build  an  electric 
street  railway  from  Erie  to  North  East.  Prank  L.  McLaughlin,  of  North  East, 
is  interested. 

MILFORD,  VA.— It  is  reported  that  a  company  will  be  organized  to  build  an 
electric  road  from  Milford  to  Bawling  Green,  in  Carolina  County,  a  distance  of 
about  six  miles. 

HOBOKEN,  N.  J.— A  petition  for  a  franchise  to  the  Jersey  City,  Rutherford  & 
Hoboken  Railway  Company  has  been  made  to  Council  Chairman  Timken  of 
the  City  Council. 

BELAIR,  MO.— The  narrow  gauge  tracks  of  the  Baltimore  &  Lehigh  Railway 
and  the  York  Southern  will  shortly  be  converted  into  a  standard  gauge  road 
and  probably  electrically  equipped. 

ST.  LOUIS.  MO.— E.  J.  Thurman.  W.  D.  Waters,  and  J.  B.  Clayton,  of  Pentor, 
Mo.,  have  been  granted  a  charter  to  construct  and  operate  a  double  track  elec- 
tric railway  from  St.  Louis  to  Morse  Mill,  a  distauce  of  35  miles 

BLOOMFIELD,  N.  J.— The  Bloorafield  Township  Committee  has  passed  the 
ordinance  granting  a  franchise  to  the  Consolidated  Traction  Company  for  a 
trolley  road  on  Bloomfield  Avenue,  between  Newark  and  Bloom6eId. 

PITTSBURG,  PA.— Mayor  McKenna  has  signed  the  ordinance  granting  pei- 
mission  to  the  Central  Traction  Company  to  extend  its  line  to  the  East  End,  bv 
the  way  of  Aliquippa  and  Melwood  Streets  and  Centre  and  Begley  Avenues. 

LONG  BRANCH,  N.  J.— Application  has  been  made  to  the  Township  Com. 
mittee  of  the  township  of  Ocean,  Monmouth  County,  by  the  Atlantic  Coast 
Electric  Railway  Company  for  the  construction  and  operation  of  a  street  railway. 

MILFORD,  M.4SS.— Money  to  build  the  proposed  new  street  railway  from 
South  Pramingham,  through  HoUiston  to  Milford.  has  been  pledged  and  the 
agreement  to  operate  the  road  has  been  signed.  Charles  W.  Shippee  is  inter- 
ested. 

WASHINGTON,  D  C— The  Washington  &  Great  Falls  Electric  Company  has 
been  granted  permission  to  issue  $.100,000  in  bonds  to  build  its  road.  The  line  is 
about  six  and  one  half  miles  long  and  the  trolley  system  will  be  used.  The 
president  is  Stilsou  Hutchins. 

CICERO.  N.  Y.— The  Syracuse  &  Oneida  Lake  Electric  Railway  Company  has 
made  application  for  consent  to  construct,  maintain  and  operate  by  animal 
pjwer  or  electricity,  a  street  surface  railway,  with  necessary  sidings,  etc. , 
along  certain  streets  in  this  town. 


STEVENS  POINT,  WIS.— The  Stevens  Point  Electric  Lighting  Company  has 
been  given  another  year  in  which  to  begin  the  construction  of  an  electric  street 
railway  under  its  franchise.  By  Sept.  10,  18!)0,  it  must  have  at  least  three  miles 
of  road  completed,  or  forfeit  $2,000. 

BEVERLY,  MASS.-W.  B.  Ferguson,  Charles  A.  Richar<l5on,  N.  E.  Martin, 
A.  B.  Bruce,  N.  Sumner  Myrick  and  Frank  J.  Perkins  have  petitioned  to  the 
Roarii  of  Aldermen  for  location  of  tracks  with  the  necessary  turnouts  for  the 
Gloucester,  Essex  &  Beverly  Street  Railway  Company. 

BEAVER  FALLS.  PA— A  company  is  being  organized  to  build  an  incline 
railway  to  Paterson  Heights,  a  suburb  of  Beaver  Palls.  H.  M.  Meyers,  John 
Reeves  and  other  local  capitalists  are  the  principal  movers  in  the  enterprise. 
It  will  be  1,500  feet  in  length  and  operated  by  electricily. 

ST.  JOSEPH.  MO.— The  first  .step  in  the  building  of  an  electric  line  to  St. 
George  has  been  taken  by  the  St  Joseph  Traction  &  Lighting  Company.  The 
company  agrees  to  commence  work  within  90  days  after  the  passage  of  the 
ordinance  and  have  the  road  completed  within  six  months  thereafter. 

WARREN,  O.-The  citizens  of  Mesopotamia.  Green,  Bloomfield,  Guslavus  and 
Kinsman  have,  under  the  name  of  the  North  Trumbull  Rapid  Transit  Com 
pauy.  applied  to  the' County  Committee  for  a  franchise  to  construct  and  operate 
an  electric  passenger  and  freight  railway  between  Farmdale  and  Mesopotamia. 


Personal  Note. 


MR  A.  E.  KENNELLY  has  received  from  the  Western  University  of  Penn- 
sylvania the  degree  of  D.  Sc.  in  recognition  of  his  work  In  the  theory  of  cable 
faults,  for  his  researches  in  magnetism  and  alternating  currents,  and  for  his 
application  of  complex  qualities  in  alternating-current  work. 


Miscellaneous  Notes. 


AN  I^DISON  PATENT  SUSTAINED.— Edison*s  patent  granted  Feb.  17.  ISSO. 
for  "Method  of  Preparing  Autographic  Stencils  for  Printing.**  was  sustained 
last  week  by  Judge  Acheson.  sitting  for  the  District  of  New  Jersey,  a  linal 
decree  being  entered  iti  favor  of  the  Edison  patent  awarding  an  injunction  and 
accounting.  The  deviceof  this  patent  has  been  put  upon  the  market  by  Edison's 
exclusive  liceusee.  and  has  become  known  as  the  Edison  mimeograph. 

THE  NEW  YORK  ELECTRICAL  SOCIETY,  at  its  annual  meeting,  held  on 
June  IS,  elected  the  following  officers:  President.  John  W.  Lieb.  Jr.  ;  vice- 
presidents.  Herbet  Laws  Webb.  Edward  Caldwell.  Francis  Forbes.  Nelson  W. 
Perry.  Prof.  L  H.  Laudy  and  Prof.  Morris  Loeb;  secretary.  George  P.  Guy; 
treasurer,  H.  A.  Sinclair.  The  secretary's  report  for  the  year  shows  a  net  increase 
in  membership  of  20.  The  number  of  members  now  on  the  books  of  the 
society  is  370.  Although  last  year  the  average  attendance  showed  a  marked 
improvement  on  the  preceding  year,  during  the  season  just  concluded  the  society 
has  had  most  gratifying  evidence  that  the  lectures  have  been  even  more  thor- 
oughly appreciated  than  ever.  The  range  of  subjects  has  been  wide  and  in  almost 
every  instance  the  society  has  been  foitunate  in  an  able  and  exhaustive  treat- 
ment of  the  theme  selected.  Some  of  the  best  lectures  promised  are  still  on  the 
programme  for  next  season,  and  will  in  all  probability  be  delivered  at  an  early 
date. 


Crabe  anii  3nbustrtal  Hotcs, 


A  HEALTHY  GROWTH  of  business  during  the  past  12  months  is  reported 
by  J.  Jones  &  Son,  67  Cortlandt  Street,  New  York,  who  have  just  finished  their 
inventory  and  taken  a  balance  from  their  books  for  the  year. 

SATISFACTORY  SETTLEMENT  has  been  made  by  Chas.  E.  Chapin  with  his 
creditors,  and  Mr.  Chapin  will  resume  business  at  once  at  186  Liberty  Street. 
New  York,  as  manufacturers'  agent,  with  an  attractive  line  of  specialties, 

G.  C.WOOLVERTON  has  sold  out  his  interest  in  the  Woolverton  Electric  Com- 
pany, of  Rahway,  N.  J.,  and  has  established  a  new  business  at  327  Washing- 
ton Street.  Buffalo,  N.  Y.,  where  he  is  prepared  to  repair  electrical  appar- 
atus of  every  description. 

THE  KNAPP  ELECTRIC  &  NOVELTY  CO.MPANY,  47  Warren  Street,  New 
York,  reports  an  extremely  good  business  in  battery  motors.  Practical 
apparatus,  judicious  advertising  and  the  reputation  of  the  goods  aid  the 
dealers  in  selling  large  quantities  of  these  outfits. 

M.  S.  SANGER  &  CO.  is  the  style  of  a  new  firm  of  model  makers.  i»stru- 
ment  makers  and  general  electrical  mannfactnrers,  with  headquarters  at  106 
Liberty  Street.  New  York.  The  new  firm  has  ample  facilities  for  doing 
experimental  and  special  work  in  the  best  manner. 

FULL  TO  OVERFLOWING  is  what  the  Daylon  Fan  &  Motor  Company,  of 
Dayton.  Ohio,  reports  as  being  the  condition  of  its  order  book.  The  factory  has 
hird  work  to  keep  up  wilh  orders,  and  the  company  is  much  gratified  to  have 
appreciation  of  its  apparatus  expressed  in  this  manner. 

DIEHL  &  CO..  3S5  Broadway.New  York,  report  the  receipt  of  many  orders 
for  their  new  ceiling  fan,. for  which  is  claimed  increased  efficiency,  giving  a 
saving  of  about  25  per  cent,  of  current  usually  required;  improved  mechanical 
construction,  and  a  new  oiling  device  insuring  perfect  cleanliness. 

B.  J.  LAUNIERE,  formerly  secretary  of  the  Grand  Rapids  Machinery  Sk  Elec- 
tric Company,  was  recently  engaged  as  traveling  salesman  by  the  Metropolitan 
Electric  Company,  18C-1S8  Fifth  Avenue,  Chicago  Mr.  Launiere  is  well  liked 
by  the  trade  and  is  meeting  with  great  success  in  the  sale  of  electrical  supplies. 

E.KTENSIVE  NEW  WORKS  are  now  being  constructed  by  the  Sessions  Foundry 
Company,  Bristol,  Conn.,  on  a  large  tra'"t  of   land  near  the  railway.    When  the 
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new  works  are  completed  the  company  will  have  unsurpassed  tucilities  for 
producing  the  best  grade  of  castings  in  almost  auy  quantity.  It  is  expected 
that  the  works  wilt  be  completed  in  the  fHll. 

ANOTHHR  DHSIRAllLB  SPICCIALTY  has  heeu  aecuicd  by  the  Electric  Appli- 
ance Company.  Chicago,  due  notice  of  which  will  br  ftlveu  in  the  near  future. 
The  specialty  is  a  staple  article  for  which  there  is  a  big  denuuid.  and  Ita  control 
and  ^ale  In  the  West  by  the  HIectric  Appliance  Company,  who  will  carry  a  large 
Chicago  stock,  will  give  that  concern  qulic  an  advantage. 

TO  HANG  A  MAN  wouK)  not  require  nearly  so  much  rope  as  was  recently 
sold  by  the  C.  W.  Hunt  Company.  45  Broailwny.  New  York,  to  the  Niagara  Palls 
Hydraulic  Power  &  Manufacturing  Company  for  a  rope  drive  which  necessi- 
tated 2.S£0  feet  of  rope.  The  Hunt  Company  furnished  its  special  "Stevedore" 
brand,  which  is  made  particularly  for  transmission  purposes. 

A  WINDMILL  LIGHTING  PLANT  hes  recently  been  installed  at  ihe  resi- 
dence of  Mr.  W.  B.  C.  Bustis.  Milton  Mass  .  containing  a  storage  battery  of 
1.000  ampere  hours  capacity  furnished  by  The  Ilradbnry-Stone  Electric  Storage 
Company,  of  Lowell,  Mass.  The  battery  is  ol  the  very  latest  type  in  lead  lined 
wooden  lauks.  The  plant  Is  the  second  largest  installation  of  this  character  in 
America. 

A  RIVAL  OP  THE  GRAVITY  BATTHRY.— The  Gonlon  primary  battery,  now 
being  placed  on  the  market  as  a  substitute  for  the  gravitv  battery,  is  strongly 
endorsed  in  a  recent  letter  from  Mr.  W.  M.  Kinch.  the  assistant  superintendent 
of  signals  of  the  N.  V.  C.  &,  H.  R.  railway,  as  the  result  of  a  severe  lest  extend- 
ing over  five  months  of  railway  signal  work.  He  states  that  the  battery  has 
three  strong  features  in  particular — simplicity  of  form,  low  internal  resistance 
and  standing  up  under  the  severest  short  circuits.  The  battery  is  manufactured 
by  the  Gordou-Burnham  Battery  Company,  82  West  Broadway.  New  York, 

THREE  HUNDRED  CONTRACTS  and  more  have  been  closed  by  The  Elec- 
trical Maintenance  Company,  50  Broadway.  New  York,  for  the  maintenance  of 
electric  lighting  and  power  plants,  electric  elevators,  etc.,  iu  office  build- 
ings, factories  and  central  stations;  and  its  business  is  rapidly  assuming 
large  proportions,  notwithstanding  the  company  has  only  been  organized 
about  five  months.  W.  J.  MacConnell,  long  and  favorably  known  to  the 
electrical  trade,  is  general  manager  of  the  company. 

THE  NEW  CONGRESSIONAL  LIBRARY  at  Washington.  D.  C.  will  have  a 
very  complete  plant  when  finished.  Crook,  Horner  &  Co.,  of  Ballimore,  repre- 
sentatives of  the  Ball  Engine  Company.  Erie.  Pa.,  are  installing  in  the  building 
three  175-hp  Ball  engines,  direct-connected  to  Mather  dynamos.  The  Ball 
Bngine  Company  has  also  sold  the  city  of  Galveston.  Te.\a9.  a  "Ball"  automatic 
engine  for  directcounection  to  a  Western  Electric  dynamo,  and  has  secured  the 
contract  for  the  engines  to  be  installed  iu  the  new  Security  Building,  SU  Louis. 

AN  ORNATE  CATALOGUE  is  being  distributed  by  the  HIectric  Launch  Com- 
pany. Morris  Heights,  New  York,  in  which  are  described  launches  of  every 
type:  yacht  tenders,  fishing  and  hunting  launches,  cruising  launches,  etc.  The 
equipment  is  desc-ibed  in  detail.  An  interesting  feature  is  the  controlling 
device,  the  hand  wheel  of  which  is  located  just  in  front  of  the  steering  wheel, 
the  spindles  of  the  two  being  concentrically  disposed.  The  catalogue  possesses 
only  one  disadvantage:  the  reader  is  seized  with  a  strong  desire  to  immediately 
forsake  work  and  take  an  outing  in  cue  of  these  beautiful  little  craft. 

MOST  OF  THE  LEADING  MANUFACTURERS  in  this  country  use  Carpen- 
ter rheostats  exclusively,  and  quite  a  number  of  the  prominent  foreign  manu- 
facturers, such  as  Crompton  &  Co.,  of  London;  Ludwig  Loewe  &  Co, 
of  Berlin;  Brown,  Boveri  &  Co..  of  Switzerland;  Union  Electricitais 
Gese!Ischaft,  of  Berlin,  and  many  others  less  well  known  over  here,  are  order- 
ing these  rheostats  regnlarly  and  in  increasing  quantities.  The  Carpenter 
Enamel  Rheostat  Company,  of  Hoboken.  N.  J.,  reports  a  demand  for  these  goods 
which  has  kept  the  factory  running  overtime  foi  several  months  past. 

THAT  TIRED  FEELING  is  an  unknown  quantity  with  H.  B.  Coho  &  Co..  203 
Broadway.  New  York,  who  are  always  on  the^  move  for  business.  Among 
numerous  other  contracts  this  firm  has  closed  the  following  during  the  past  six 
weeks:  30-kw  multipolar  generator  for  Broadway  Central  Hotel,  New  York 
City:  15  kw  multipolar  generator  for  Hotel  Vandyke  New  York  Cily;30-kw 
generator   for  Schnoering   Apartments.  West  Ninety-fourth   Street.  New   York; 


4ri-hp  generator  for  Henry  R.  WorlhlDglOD.  Rlixabcthporl.  ti.  J  :  2S-bp  and  5  hp 
motors  for  Alexander  Chamberlain  HIectric  Compioy;  80-kw  multlpoUr  gener- 
ator for  Palerson,  N.  J. 

MUNICIPAL  LIGHTING  PLANTS.-Il  faa«  frequently  been  slated  that  city 
lighting  plsntu  are  few  in  number,  of  ancient  inslallalion.  and  faal  diuppcar- 
Ing  from  sight,  but  the  number  of  uiles  made  to  municipalitirn  by  the  titant^ard 
Electric  Company,  of  Chicago,  would  indicate  the  reverwr.  During  the  \  u»l  (cw 
mouths  this  company  has  installed  nearly  a  doien  municipal  lighting  plaDl*. 
among  them  one  for  the  city  of  Springfield.  III.,  having  a  capacity  of  TOO  arc 
lampA;  and  one  each  for  Loganf  port,  Ind.  -  Paducab.  Ky.  ;  Pulton.  Mo. ;  lames- 
town.  N.  Y. ;  Harrisonvillc,  Mo.;  Indcpe:  Jence.  la.;  Wlllougbby.  Ohio;  Kear- 
ney. N.  J.,  and  Chesaniug.  Mich. 

GEORGE  A.  McKINLOCK.  preitldent  of  the  Central  Electric  Company,  Chi- 
cago, is  a  visitor  In  New  York  this  week.  Mr.  McKinlock  reports  an  excep- 
tionally brisk  buslnr''^  lor  the  summer  raontfaband  in  particularly  well  kalisfird 
with  the  laige  n>  :nber  of  Lundcll  Pan  Motors  sold.  Mr.  McKliiIock  can 
properly  cla:-ti  lo  be  one  of  the  pionei-rs  in  the  electrical  industry,  having 
been  coniiecte<t  with  telephone  interests  for  a  considerable  lime  previous  to  the 
organization  of  the  Central  Electrical  Company,  wbicb  started  business  in  Chi- 
cago early  in  1hs7.  He  has  successfully  guided  his  business  from  u  small  begin- 
ning through  all  the  different  stages  to  be  met  with  In  business  growth,  and 
has  to-day  the  distinction  of  being  at  the  head  of  one  of  the  largest  electrical 
supply  houses  in  the  world. 

PRANK  DE  KONDE.  well  and  favorably  known  as  general  salea-agent  for  the 
Standard  Paint  Company,  has,  in  connection  with  his  brother.  A.  De  Rondr. 
taken  the  selling  agency  for  the  United  States  and  Canada  of  the  "Ship*  cored 
carbons,  manufactured  by  SchifT.  Jordan  &  Co..  Vienna.  Austria,  who  are 
reported  to  be  the  largest  manufacturers  in  their  line  on  the  Continent.  These 
carbons  are  said  to  be  of  exceptionally  high  grade,  insuring,  where  they  arc 
used,  a  steady,  brilliant  light,  with  minimum  consumption  of  current.  The 
manufacturers  expect  to  ship  all  large  orders  direct  from  the  factory,  but  will 
carry  a  large  stock  in  this  country,  thus  enabling  their  agents  to  fill  orders 
immediately  when  so  desired.  The  New  York  office  will  be  at  254  Front  Street. 
Messrs.  Schiff.  Jordan  &  Co.  arc  lo  be  congratulated  upon  securing  the  services 
of  the  De  Ronde  brothers,  who  can  be  relied  upon  to  push  the  sale  of  their  car- 
bons by  all  honorable  means.  Messrs.  De  Ronde  intend  establishing  agencies  at 
once  in  all  sections  of  the  country,  so  that  central-station  managers  and  others 
can  be  supplied  promptly. 

A  CHICAGO  ACQUISITION.— The  Brown  Hoisting  &  Conveying  Machine  Com- 
pany and  the  Elwell-Parfcer  Bleclric  Con:pany  of  America,  main  offices  and 
works  at  Cleveland.  Ohio,  have  jointly  opened  a  general  western  office  at 
1528  Marquette  Building.  Chicago.  Mr.  F.  G.  Tallman.  manager  of  the 
Pittsburg  offices  of  these  companie.«,  and  late  manager  at  Pittsburg  for  the 
crane  department  of  the  Yale  &  Towne  Manufacturing  Company,  will  also 
have  charge  of  the  Chicago  office  and  will  be  assisted  by  Mr.  Prank  B. 
Ward,  late  resident  engineer  of  the  Pittsburg  Testing  Laboralf»ry,  Limited, 
and  for  several  years  head  of  the  firm  of  Frank  Ward  &  Co.,  inspecting  and_ 
consulting  engineers.  The  Brown  Hoisting  &  Conveying  .Machine  Com- 
pany, in  connection  with  its  hoisting  and  conveying  machinery  and  crane 
business,  has  recently  purchased  the  entire  crane  business  heretofore  owned 
and  controlled  by  the  Yale  &  Towne  Manufacturing  Company.  The 
Elwell- Parker  Electric  Company  of  America,  which  is  the  American 
branch  of  the  celebrated  English  firm  of  the  same  name,  is  making  a 
specialty  of  heavy  electric  machinery  and  large  installations. 
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ELECTRIC  LEAGDE.— Meets  every  Thursday  evening,  100  West  24th  Street, 
New  York.    Electrical  engineers  and  electricians  cordially  invited. 

BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  requires  attention. 
Gas  lighting  much  improved  by  its  use.  Electric  Supply  Company,  of  105  South 
Warren  Street.  Syracuse,  N.  V. 
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UNITED  STATES  PATENTS  ISSUED  JUNE  18,  1895. 
[In  charge  of  Wm.  A.  Roseubaum.  177  Times  Building.  New  York.] 

541.073.  ELECTRIC  CAR  BRAKE:  G.  B.  Damon.  Lowell.  Mass.  App.  filed 
April  30.  1894..  The  combination  of  an  independent  motor  adapted  to  operate 
an  air  pump,  a  tank  for  storing  the  same,  and  means  whereby  when  the 
pressure  in  the  said -tank  shall  fall  to  the  minimum  for  an  electric  circuit  to 
actuate  the  motor  and  so  compress  sufficient  air  to  apply  the  brakes. 

541.077.  TKLEPHONH  SYSTEM;  W.  W.  Dean.  St.  Louis.  Mo.  App.  filed  Feb. 
21,  1895.  The  combination  of  a  local  transmitter  circuit  comprising  two 
parallel  branches,  two  induction  coils  each  having  a  primary  in  one  of  the 
branches  of  the  transmitter  circuit,  and  the  secondary  in  the  telephone  line 
in  series,  a  microphone  and  a  battery  adapted  to  direct  current  through  the 
said  branches  in  parallel. 

541.081.  STORAGE  BATTERY'  AND  METHOD  OF  MAKING  SAME;  N.  H. 
Edgerton.  West  Wbiteland,  Pa.  App.  filed  Feb.  27.  1894.  In  a  storage  bat- 
teiy.  a  series  of  cells  with  intervening  conducting  partitions  and  surround- 
ing non-conducting  frames  molded  thereon,  the  said  cells  filled  with  an  elec- 
trolytic fluid,  and  the  terminal  partitions  having  conductors  leading  there- 
from, and  an  envelope  of  plastic  non-conducting  material  in  an  enclosing 
case  adapted  to  retain  the  gaseous  elements  evolved  in  the  charging  and  dis- 
charging of  electric  currents. 

541.098.    CROSSING    FOR    TROLLEY  WIRES ;    J.  Kroger,  Pleasantville,    N.J. 


App.  filed  Nov,  3.  1894.  A  cross-over  for  trolley  having  a  central  depression 
and  a  portion  of  the  grooves  cut  away,  locks  having  the  cross-heads  so  set  as 
to  form  part  of  the  wall  of  the  grooves  at  crosses. 

541.186.  RHEOSTAT  OR  OTHER  CIRCUIT  CONTROLLER:  C.  Willms,  Balti- 
more. Md.  App.  filed  Nov.  26.  1894.  The  combination  with  a  rheostat  hav- 
ing a  body  of  resistance  material  forming  a  path  for  the  current  and  divided 
into  sections  by  a  series  of  collecting  sectors  consisting  of  wires  extending 
across  the  resistance  material  and  secured  at  their  ends,  and  tension  pins 
for  the  wires  intermediate  of  their  ends. 

541. 14S.  CURRENT  STRENGTH  INDICATOR:  F.  G.  Burgess.  Boston.  Mass. 
App.  filed  March  25.  1895.  The  combination  of  an  electromagnet  and  arma- 
ture raecbauically  actuated  for  applying  to  said  armature  a  steadily  increas- 
ing force  in  opposition  to  the  attraction  of  the  magnet,  an  indicating  dfvice. 
a  stopping  or  locking  device  operating  lo  arrest  and  prevent  the  further 
movement  of  the  indicating  device,  whereby  an  approximate  indication  is 
obtained  of  the  resistance  offered  by  the  said  magnet  to  the  movement  of  the 
armature. 

541.149.  TRANSMITTER;  J.  Burfy.  New  York.  N.  Y.  App.  filed  Oct  23.  IS98. 
The  comnination  of  a  rotary  shaft  with  a  switch  thereon,  brushes  bearing 
on  the  switch,  opposing  magnets,  with  the  armature  between  them  a  source 
of  electrical  energy,  and  electric  conductors. 

541.152.  DISTRIBUTING  FRAME  FOR  TELEPHONE  CIRCUIT  CONDUCT- 
ORS;   F.  B.  Cook,  Chicago,  IU.     Aop.  filed  Jan.  9,  1895.    An  appliance  tor 
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transferring  electric  conductors  consisting  of  a  plate  noon  the  front  side  of 
which  parallel  insulating  blocks  are  secured  at  a  suitable  distance  there- 
from, the  said  blocks  having  upon  their  upper  and  lower  edges  metal  con- 
ductor terminals  from  which  conductors  extend  through  the  plate  lo  Ihc  rear 
aide  and  there  divide,  all  the  conductors  coming  from  the  lower  tern)inals 
extending  in  one  direction,  and  all  from  the  upper  extending  in  another 
direction. 


No.  541.152.  — Telephone  Circuit  Distributing  Frame. 

541.165.  ELECTRIC  RAILWAY;  R.  M.  Hunter.  Philadelphia.  Pa.  App.  filed 
Jan.  12.  1887.  The  combination  of  a  car  body  with  its  supporting  wheels 
and  axles,  with  an  electric  motor  connected  to  one  axle  through  a  frame 
work  independent  of  the  motor  oroper,  having  bearings  arranged  at  a  dis- 
tance apart,  and  supported  at  the  other  end  by  a  single  support. 

541.179.  ELECTRIC  ARC  LAMP;  C.  A.  PBuger.  Chicago,  111.  App.  61ed  July  2. 
1894.  The  combination  of  two  carbons  at  an  angle  with  each  other,  tubes 
containing  the  said  carbons,  a  solenoid  connected  to  the  said  tubes  so  as  to 
be  supported  thereby,  and  a  pivotal  connection  between  the  core  of  the  said 
solenoid  and  each  of  the  tubes,  so  that  the  tubes  are  moved  by  the  move- 
ment of  the  core. 

541.200.  ELECTRIC  ELEVATOR;  R.  Eickmeyer.  Yonkers.  N.  Y.  App.  filed 
Oct.  1,  1890.  In  an  electrically  operated  elevator  mechanism,  the  combination 
of  a  shunt-wound  electric  motor,  an  armature  circuit  supplied  from  gener- 
ators and  accumulators,  and  a  resistance  which  is  aulcmalically  adjustable 
to  counter  electromotive  force  as  it  is  developed  in  the  motor. 

.'.41,225.  REPEATER:  M.  G.  Crane.  Newton.  Mass.  App.  filed  Aug.  4.  1894. 
The  combination  with  two  or  more  circuits  of  a  controller  for  each  circuit 
adapted  to  respond  to  changes  therein,  a  main  motor  adapted  to  operate  in 
response  to  a  movement  of  any  of  said  controllers,  and  a  secondary  motor 
adapted  to  restore  the  said  controllers  to  their  normal  positions. 

541.227.  ELECTRIC  SWITCH;  C.  P.  Elieson.  London.  England.  App.  filed 
July  16.  1S94.  The  combination  of  a  receptacle  composed  of  non-conduct- 
ing material,  supporting  pivots  therefor,  engaging  said  receptacle  adjacent 
lo  one  end  theieof  extending  within  the  same,  and  lorming  circuit  termi- 
nals and  a  movable  conducting  body  within  the  said  receptacle. 

541,233.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C  K.  Huguet.  New 
Orleans.  La.  App.  filed  Jan.  30,  1S95.  The  method  of  maintaining  a  constant 
current  on  a  constant  potential  circuit,  consisting  in  establishing  an  induct- 
ive balance  between  the  constant  potential  circuit  and  a  separate  constant 
current  circuit  nnd  altering  or  distributing  this  balance  in  proportion  to 
the  change  of  impedance  which  takes  place  on  the  constant  potential  circuit. 

541.243.  PUSHBUTTON:  F.  W.  Manger.  Brooklyn.  N.  Y.  App.  filed  Oct.  1. 
1S94.  The  comhinadon  of  a  base  adapted  to  receive  contact  devices,  a  shell 
inclosing  the  said  contact  devices  and  having  a  sciew-threaded  flange  at  its 
outer  end.  a  button  passing  through  the  shell  and  adapted  to  engage  the 
contact  devices,  a  cap  or  ring  adapted  to  screw  on  said  screw-threaded  flange 
and  having  an  internal  flange,  and  a  disc  of  soft  material  over  the  said 
button,  the  disc  being  held  at  its  edges  between  the  end  of  the  flange  of  the 
shell  and  the  internal  flange  on  the  cap  or  ring. 
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541,259.  RAIL  BOND:  W.  E.  Baker  and  H.  M.  Brinckerboff.  Chicago,  lU.  App. 
filed  March  ll.  l&^o.  The  combination  of  a  rail  bond  secured  to  a  rail  and  a 
flange  of  a  girder,  the  girder  end  of  the  bond  being  presented  at  right 
angles  to  the  plane  of  the  fiange. 
11.286.  APPARATUS  FOR  STEERING  VESSELS;  W.  R.  Moore  and  W. 
Megarvey,  Cleveland.  Obi^  App.  61ed  Feb  23.  1895.  The  combination  of  a 
tow-line  having  a  lever  connected  thereto  and  adapted  to  be  swung  on  a 
horizontal   plane,  a    rotatable  post   to  support   the   lever   and  to  be  turned 


thereby,  two  horizontally  swinging  arms  and  connections  between  the  arms 
and  the  rotatable  post  whereby  when  the  lever  is  swung  the  arms  will  be 
moved  in  opposite  directions  on  a  horizontal  plane. 

511. 2S7.  ELECTRIC  STOP  MOTION  FOR  ENGINES;  Eugene  C.  Myrick  and 
George  C.  Doeg.  of  Providence,  R.  I.  App.  filed  May  23.  1S98.  The  combi- 
nation, with  a  governor  and  valve-detachinj;  mechanism,  of  mechanism  con- 
necting the  governor  and  the  valve-detaching  mechanism,  the  said  connect- 
ing mechanism  being  constructed  in  two  detachable  parts,  one  of  the  parts 
being  provided  with  an  independently  movable  engaging  device  lor  engag- 
ing the  other  part  and  carrying  an  electromagnet  and  its  armature  for  oper- 
ating the  engaging  device  to  disconnect  the  two  parts  of  the  connecting 
mechanism. 

541.290.  ARC  LIGHTING:  S.  W.  Rushmore.  Brooklyn,  N.  Y. 
20,  1895.  The  combination  of  two  arc  lamps  connected  in 
having  suitable  carbons  and  feeding  mechanism,  a  coil  ol 
in  shunt  to  its  own  arc  only,  and  a  second  coil  at  each  lat 
arc  of  the  other  lamp  only. 

541,3.^2.     INSULATOR:    J.  M.  Patterson.  Springtown.  Teras. 

10.  1895.  An  insulator  formed  of  two  sections  of  insulating  material  adapted 
lo  fit  together  and  each  provided  on  its  inner  sides  with  a  longitudinal 
recess,  and  blocks  notched  on  their  inner  faces  and  adapted  to  be  inserted 
in  the  said  recesses,  with  their  notches  coinciding  to  form  a  passage  for  the 
wire. 

541,338.  UNDERGROUND  CLOSED  CONDUIT  SYSTEM  FOR  ELECTRIC 
RAILWAYS;  A.  J.  Smith.  Milwaukee.  Wis.  App.  filed  June  6.  1894.  The 
combination  of  a  conduit  having  one  or  more  trolley  chambers,  an  inde- 
pendent conducting  chamber  having  a  conductor  therein,  insulated  metallic 
shafts  communicating  at  intervals  from  the  conducting  chamber  to  the 
trolley  chamber,  adapted  to  be  rocked  into  contact  with  the  conducting 
wire,  and  an  actuating  arm  having  a  reciprocating  trolley  track  connected 
thereto,  but  supported  independently  from  the  top  of  the  trolley  chamber. 
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541.841.  ELECTRIC  ALARM  SIGNAL  AND  INDICATOR  FOR  TROLLEY 
RAILWAYS;  J.  A.  Buisson.  New  Orleans.  La.  .\pp.  filed  April  2.  1895.  The 
combination  with  a  main  trolley  wire  or  feeder  of  a  short  auxiliary  wire 
extending  parallel  therewith,  means  for  rigidly  and  mechanically  connect- 
ing the  two  wires,  the  ends  of  the  auxiliary  wire  being  turned  up  to  form 
inclined  shoes  capable  of  readily  receiving  a  trolley  wheel,  and  a  wiie  con- 
nected to  one  upturned  end  thereof,  the  said  connection  being  out  of  the 
plane  in  which  the  main  portion  of  the  auxiliary  wire  is  located. 

541.350.  PORTABLE  GALVANIC  BATTERY  CELL;  F.  A.  Glasgow,  St.  Louis. 
Mo.  App.  filed  Sept.  18,  1894.  The  combination  of  a  battery  cell  provided 
with  a  removable  zinc-holding  screw  plug,  the  zinc  element  being  inserted 
in  the  said  screw  plug,  and  a  removable  tube  adapted  to  inclose  the  zinc. 

541. .■!57.  COMPOUND-WOUND  ALTERNATING  GENERATOR;  J.  D.  Hilliard. 
Jr  .  Bluefield.  W.  Va.  App.  filed  June  21,  1894.  A  method  of  regulating  the 
current  of  an  alternating  generator  which  consists  in  shunting  a  part  of  the 
main  current  of  the  geneiator  through  a  rectifying  or  commutating  device 
and  through  the  series  winding  of  the  field  of  the  generator,  arranging  a 
variable  inductive  resistance  in  the  shunt  circuit,  and  providing  an  auto- 
matic cut-out  actuated  by  the  increase  of  current  in  the  resistance  to  short 
circuit  the  said  resistance. 

541.367.  ELECTRIC  TRUSS;  B.  R.  Lathrop.Weedsport.  N.V.  App.  filed  Aug.  27. 
1894,  A  truss  having  a  pad  containing  a  battery,  and  a  screw  passing 
through  the  bearing  face  of  the  pad,  and  making  contact  with  the  battery 
pole,  and  provided  witd  a  pole  plate  combined  with  a  support  connected 
at  one  end  of  the  pad.  the  back  pad  mounted  on  a  support  and  also  pro- 
vided with  poles  which  are  connected  with  the  support. 

541.380.  ARMATURE  FOR  ELECTRIC  MOTORS  AND  GENERATORS;  J.  F. 
McLaughlin.  Philadelphia.  Pa.  App.  filed  Dec.  5.  1891.  An  armatuie  con- 
sisting of  a  cylindrical  iron  body  provided  with  troughs  opening  into  the 
peiiphery.  armature  coils  removably  seated  in  the  said  troughs,  and  an  iron 
wire  wrapping  constituting  a  magnetic  shield  continuous  both  longitudin- 
ally and  peripherally  over  the  cylinder. 

541.389.  ELECTRIC  TRAIN  SIGNAL;  E.  J.  Devine,  Port  Arthur,  Canada.  App. 
filed  Dec.  11.  1894.  The  combination  of  a  series  of  wires  and  a  circuit  closer 
provided  with  a  frame  and  a  movable  shield,  said  wires  extending  into  or 
mounted  on  the  said  frame  and  shield,  one  of  them  having  an  uninsulated 
portion^  another  of  said  wires  also  having  an  uninsulated  portion  extending 
acrosii  the  plane  of  said  former  uninsulated  portion. 
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